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Dear DECUS Member, 

Welcome to the latest expansion of services available to you from DECUS-­
The DECUS SI Gs Newsletters- previously available to you as many separate 
newsletters. Those of you familiar with newsletters will recognize that this 
publication is the combined efforts of all of the national Special Interest 
Groups (SI Gs). We hope you will all take the time to leaf through this weighty 
document and determine for yourself the wealth of valuable information 
about Digital computing. · 

In the past, the individual (and semi-combined) newsletters were available to 
you separately or in any combination that you desir-ed. Many of you ordered 
the entire set for$200.00. The VAX newsletter was availablefor$20.00. Many 
of you ordered multiple newsletters that cost in excess of $35. It became 
clear to us that the needs of the typical DECUS member spans multiple spe­
cial interest areas, in groups of areas that we could not predict. So, we have 
decided to bundle all of our newsletters into one monthly publication for a 
subscription rate of $35. The lower rate has been arrived at by reducing the 
handling of multiple publication on various publication schedules, not by 
reducing the content of any of the individual newsletters. We hope the oppor­
tunity to receive information about all areas of the DEC US/Digital world at a 
modest fee will be irresistible to many of you. 

The publication you have received today, is a free installment to introduce 
you to the DECUS SIGs Newsletters. Normal subscribers distribution will 
begin with our next issue. All of our SIG News-letter Editors have worked 
extremely hard to put our best foot forward. We guarantee that we will con­
tinue to do so in the coming months as well. Although the size of the publica­
tion will vary from month to month, and probably will be largest in the months 
shortly after the semi-annual symposia, it will always contain valuable infor­
mation about the technical world of Digital computing. Certainly, one way to 
insure that fact is to parti-cipate in the publication by submitting an article, 
question or response to questions to the appropriate SIG section. At the back 
of the newsletter there are instructions on how to submit an article, etc. Be our 
guest. Remember, DECUS is a volunteer organization and our Newsletter 
Editors are some of our hardest working volunteers. They need your help and 
support. Again, welcome to the DECUS SIGs Newsletters. We hope you'll 
decide to join us as a regular subscriber. 

MARK GRUNDLER 
COMMUNICATIONS COMMITIEE CHAIR 

SANDY KRUEGER 
SIG COUNCIL CHAIR 
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The APL SIG is very open to new volunteers. The 
steering committee is organized as a junta with em­
ergency powers for life, The reason for this is a 
lack of volunteers. We figure that if you don't 
have a fixed term of office you won't quit until 
you have to. We've never had an election because 
we never have had more people available than we 
needed, 

At the moment, the SIG is in desperate need of a 
VAX APL user to be our VAX contact. The "New 
DECUS" organizational structure has also created 
lots of positions for SIG reps to committees. We 
would also like to have more foreign contacts. 

As a junta, we can be very flexible on your duties. 
Wouldn't you like to have emergency powers for 
life? Please contact Larry LeBlanc or any other 
junta member listed below. 
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THE SPECIAL CHARACTER SET 
APL-i 

by Douglas Bohrer 
Bohrer and Co. 
903 Ridge Rd Suite 3 
Wilmette, IL 60091 

There are lots of lonely APLers in the world. They 
are lonely because there are so few of them in any 
one place. You can encourage these lonely special 
characters to continue to be as productive as the 
APL language is itself. You can especially encour­
age the editor of this publication. All you have 
to do is send me something to print. 

Write an article on how your site uses APL or on 
how your site chose APL in the first place. Write 
an article on that handy function you just wrote. 
Write an article on how APL changed your whole 
life. Send me an article on an APL topic you alre­
ady published somewhere else. Please, PLEASE, just 
give me something interesting on APL to print. 

Suggested Format 

Basically, it's helpful if your contribution looks 
like this article. Use black ink. Type your text 
single spaced. Use only one side of each sheet of 
paper. Skip one line between paragraphs. Set your 
margin at 4 3/8 inches wide. For type with 10 
characters per inch, you would have 43 characters 
per'line. For type with 12 characters per inch, 
you would have 52 characters. 

Titles 

Please start the title of your article on the left 
margin using all capital letters. Skip one line, 
then put your name, title, firm and mailing ad­
dress. (You may omit your title, firm and mailing 
address for reasons of modesty, privacy, shame or 
whatever.) Sub-heads in your article should begin 
at the left margin with a blank line above and 
below them. 

Letterhead will not be reproduced, unless 
volunteering for the steering committee. 
and listings should be either 4 3/8 or 
wide. 

Other Formats 

you are 
Drawings 

9 inches 

I am able to read RT-11 floppies or any kind of 
magnetic tape. I am willing to retype things or 
use them as they are if you can't put your article 
into the suggested format. JUST GIVE ME SOMETHING 
TO PRINT! 

Commercial Guidelines 

The newsletter will follow strictly the guidelines 
related to the non-commercial nature of DECUS. If 
you have any questions on these, please contact the 
newsletter editor or the DECUS office. 

Deadlines 

An article that reaches the editor by the 15th of 
any month will go to press the following month. At 
least twice a year a "full issue" is prepared which 
has a "Local Variables" section of SIG news. The 
next "full issue" deadline is currently planned for 
January 15, 1986. 



Afl. ill_ ~ 11~ WHITLOCK COMMITTEE" 

Doug Bohrer 
Editor, The Special Character Set 

The APL SIG junta ( •• uh, I mean steering commit­
tee) thinks Stan Whitlock, DEC's APL Development 
Leader, may be under sane kind of DEC house arrest. 
None of us has actually seen Stan since the Miami 
Symposium in 1981. While sane APL greybeards think 
Stan died of food poisoning after eating the food 
in Miami, most of us think that the big guy is too 
tough to have let a little bad chicken spoil his 
afternoon. This situation has led your junta to 
form the "Free Stan Whitlock Committee of Corres­
pondence". 

Here's what you can do to help. Write a letter to 
the APL SIG Digital Counterpart, Dave Quigley, DEC, 
110 Spit Brook Rd ZK2-3/Q08, Nashua, NH 03062. Or 
you can call Dave at 603-881-2343. Tell Dave you 
are interested in VAX APL V2, plan to be in Anahe­
im, and hope to see Stan there. Or, better yet, 
that you will be there only if you know Stan will 
be there. To preserve our credibility, make sure 
you really are interested and really will be there. 
In case Dave wants to check on your sincerity, 
please give him your name, address and phone. 

Remember, you can help free Stan only if you ex­
press your interest. If you do nothing, we may 
never find out what's happened to Stan except from 
articles, like the ones in this issue, which he 
smuggles out to us. Please contact Dave Quigley. 
Free Stan Whitlock! Do it today. 

ANAHEIM SYMPOSIUM HIGHLIGHTS 

Susan M. Abercrombie 
APL SIG (outgoing) Symposium Rep 

The Anaheim Symposium in December should 
be an exciting one for APLers. 

The VAX APL development group at DIGITAL has 
submitted two sessions. The first will cover 
the latest features in VAX-11 APL and DEC's 
plans for the product. The second session 
might best be described as •vAx talks to APL,• 
covering the integration of APL into the 
environment available to more traditional 
languages, thus making system features 
available within APL. 

A tutorial session will introduce APL to 
new users. Here's a chance for the curious 
to learn what's so special about those 
characters. 

User papers will be presented which discuss 
applications in APL on both VMS and TOPS-20 
systems. 

Mark Brittinharn of the University of 
Delaware will describe the use of APL in 
modeling artificial intelligence. Specific 
examples will be a word preception model and 
a natural language parser. 

THE SPECIAL CHAAACTER SET 
APL-1 

SESSION IQ. ANNOUNCE rn m I2...Q 

Douglas Bohrer 
Editor, The Special Character Set 

Digital Equipment Corporation has asked to schedule 
a session for the DECOS Symposium in Anaheim which 
is titled "ANNOUNCING VAX APL V2.0 11 • Features 
likely to be included in the release are described 
in Stan Whitlock's article later on in this issue. 
I have printed the entire session description 
below. 

"VAX APL V2 represents an important advance in per­
formance and feature levels for the product. A re­
presentative fran Digital will present an overview 
of the highlights of V2. This session will also 
provide a forum for discussion with a member of the 
development team and plans for the product." 

[Editor's note: Long time readers of this news­
letter will realize that DEC has not always been so 
clear about·its product intentions as they are now. 
The new candor is so different from previous dis­
cussions that it is interesting in itself. DEC 
must really be interested in APL to change so much. 

For those of you for whom change is coming too 
fast, those who yearn for the more romantic times 
of yesteryear, and those who learned to love mys­
tery and intrigue during former days, I have refor­
mulated the article above as it would have appeared 
three years ago.] 

rn AfL. yz DISCUSSED ™ m 
Doug Bohrer 
Editor, The Special Character Set 

A usually reliable source in New Hampshire has told 
the staff of ~ Special Cbaracter ~ that he has 
been hearing lots of discussion of a VAX APL V2 in 
Nashua pizza parlors lately. I showed him an ad­
vance copy of Stan Whitlock's article, "VAX APL 
OVERVIEW", included in this issue. "Yal They've 
been talking about all dis [sic] stuff over pizza," 
he exclaimed excitedly. My source thinks that a 
product announcement for VAX APL V2 is likely in 
Anaheim based on his past experience with DEC and 
pizza. 

Jean-Pierre Barasz of Barts (~aris~ will 
present two sessions. One which might 
be referred to as "APL talks to TOPS-20" 
will describe an extended APL which allows 
APL programs to create and communicat~ 
with subtasks. The second will des~ri~ a 
point of sale transation and authorization 
system implemented in APL. 

come to our sessions to discover the present 
status and future plans for VAX-11 APL, to 
learn about the general feature~ of.AP~ and 
some of the applicaitons for which it is 
particularly suited, and to hear about some 
substantial projects implemented in APL. 

See you in Anaheim! 



.Afl. .llll.TI.QN. SLOG AN CON TEST 

Doug Bohrer 
Editor, The Special Character Set 

Every six months the APL SIG tries to come up with 
a new slogan for buttons we pass out at symposia. 
Past slogans have included "APL SPECIAL CHARACTER" 
and "APLers DO IT WITH SPECIAL CHARACTERS". Some 
observers have noticed that the buttons, taken to­
gether, indicate a happy state of affairs among APL 
users. However, we must come up with a new slogan 
for Anaheim. So we decided on a contest. The 
prize is that we'll send you 10 buttons with your 
slogan on them, airmail for overseas winners, no 
matter how remote you are from the rest of the 
world. You can be working for anybody, using wha­
tever equipment you like, and you need not ever go 
to a symposium, or anywhere else, to win. 

The rules are simple. Your junta will decide who 
wins based on whatever hits their fancy the best. 
The entries must be in a language we can read and 
translate. English is a good choice; French and 
Spanish are acceptable; COBOL is unreadable even 
if structured. Duplicate entries may or may not 
get duplicate prizes, depending on how much budget 
we have left after printing the buttons. For sure, 
the first person to send in the winning slogan will 
get 10 buttons. We can't use any slogan not in the 
public domain, more or less. It helps if the slo­
gan is understandable by non-APLers and stresses 
some APL feature or advantage. 

To be useful, entries must reach me by November 
1985 so I have time to get the buttons printed for 
the Anaheim Symposium. Send your entry to: 

Doug Bohrer 
Bohrer and Company 
903 Ridge Rd, Suite 3 
Wilmette, IL 60091 USA 

The only entry so far is "APL CHARACTERS: 
EFFECTIVE WITH FEWER STROKES". If we get no other 
entries we may have to go with this. 

rn SPECIAL CHARACTER ~ 
September 1, 1985 No.10 

It is assumed that all articles submitted to the 
editor of ~ Specia1 Character ~ or his repre­
sentatives are with the author's permission to pub­
lish in any DECUS publication and that the author 
has the right to grant such permission. These ar­
ticles are the responsibility of the authors and, 
therefore, the editor assumes no responsibility or 
liability for articles or information appearing in 
~ Special Character ~. The views expressed are 
those of the authors and do not necessarily express 
the views of DECUS, the APL Special Interest Group, 
the Digital Equipment Corporation or the editor. 

THE SPECIAL CHARACTER SET 

USING APL AS A DESIGN AND DECISION TOOL 

Peter Haynes 
Digital Equipment Corp. 

This function began life last spring when I 
was looking for a new bicycle, but I think 
it illustrates well the use of APL as a 
Laboratory. 

The basic problem was to select a set of 
gears, chainwheels for the front and 
freewheels for the back which would be good 
for general riding around town as well as 
for week long tours. I began by writing a 
simple function which calculates the gear 
ratio for each combination of front and 
rear gears on the bikes I was considering. 

This function, GEARS, however only 
presented a table of the ratios from which 
it is difficult to draw any conclusions. 
So my next step was to evolve the main 
function GEARINFO which presents the ratio 
information in several graphical as well as 
numeric forms. This first graph shows how 
the front and rear gear combinations relate 
to each other. 

This still was not quite what I wanted. 
What I wanted was to see the total picture 
of how each of the ratios related to each 
other in the sequence from the lowest to 
the highest. To do this I simply (for APL) 
sorted the ratios and their corresponding 
combinations and drew the graph again. 

Now I was getting somewhere. I could now 
vary the chainwheels and freewheels and see 
the affect on the sequence of the ratios. I 
then added bells and whistles like titles 
and other useful calculations. 

With this little function I was able to try 
many combinations until I found one which 
satisfied my needs. There are of course 
many other features which could easily be 
added to the function to adapt it to suit 
some other design question. But as is it 
enabled me to choose a set of gears which 
have kept me happy. 

Chart 1 shows the graphs for the gears as 
supplied by the manufacturer. Chart 2 
shows the gearing I finally settled on. 
Notice how the curve in the second graph is 
smoother than the one in chart 1. 

~ Special Character ~ is the official publica­
tion of the APL Special Interest Group of the Digi­
tal Equipment Computer Users Society. Unsolicited 
manuscripts are desperately sought by the editor. 

APL-2 



VCW GEARINFO FW ;R ;K ; T ;OIO ;0PW 
[1] OIO+O <> OPrf+-132 
[2] T+CW GEARS FW 
[3] R+T[O;;] 
[4] T+T[l;;] 
[5] 0CTRL[13 10] 
[6] (1(pClf)xpFlf),' SPEEDS' ,0CTRL[13 10] 
[7] K+1pFW 
[8] ('X3,' ,K, 'l6')0FNT(1,pFlf)pFW 
[9] c • I2. ·· ··, • • K, • rr z.zg. 9"" ')OFNT( cw; 1oxR) 
(10] 0CTRL[13 10] 
[ 11] '.XS, 120G"" z· 'OFMT 10 10 10n 120 
[ 12] 'u·99-99··, 120A1'0FNT(. T; '• ' [(LO. S+R) 0 • =f't 120]) 
[13] 0CTRL[13 10] 
[14] K+4,R 
[15] R+(.R)[K] 
[16] T+(.t)[K] 
[ 111 • .xs. 12ou· z· • OFMT 10 10 1on 120 
[18] 1 u·99-99··,120A1'0FMT(T;'• '[(L0.5+R) 0 .#t120]) 
[19] 0CTRL[13 10] 
[20] CW CAPACITY FW 

v 

V Z+ CW GEARS FW 
[ 1] Z+27xCW0 • + FW 
[2] Z+Z, [OI0-0. S](lOOxCff) 0 • +FW 

v 

VCW CAPACITY FW 
[ 1] 'FRONT DERAILLEUR RANGE: ' , f ( f/ Clf) - LI CW 
[ 2] ' REAR DERA ILLEUR RANGE : ' • f ( er I Clf) - LI elf) + ( r I Flf) - LI FW 

v 
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13 15 17 20 24 21 
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18 SPEEDS 

13 15 17 20 24 28 
28 58.2 50.4 44. 5 37.8 31.5 27.0 
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Douglas Bohrer 
Bohrer and Company 
903 Ridge Road, Suite 3 
Wilmette, IL 60091 

Most of us fear the first time we do anything. We 
fear failure and embarassment. If failure looks 
likely, we may be unwilling to take the risk of 
trying unless the rewards look great. For many, 
trying APL involves a lot of first time fear. The 
strange characters make failure look likely. Since 
APL is only one computer language among many, the 
rewards don't look outstanding. 

My first time with APL wasn't very frightening. It 
was 1968. I was a high school student in suburban 
Chicago. My teacher in Advanced Physics recruited 
me to try an experiment in education. A subsidiary 
of IBM was trying the then novel idea of teaching 
computer programming to high school students. The 
language for this experiment was APL. 

While computers were interesting, I had never con­
sidered a career in them. I had very little at 
stake so I wasn't too worried. I found APL to be 
easy to learn. How can you miss when 2+2 carriage 
return is all you need to get started? I didn't 
know how to type then, so I found using funny char­
acters just as easy as using •normal• ones. Since 
we were using 10 character per second dial up 
lines, I found that using a small amount of char­
acters to get a large amount of work was conveni­
ent. The syntax rules seemed simple compared to 
physics equations. Compared to my first dancing 
lesson at age 12 in the Presbyterian Church gymna­
sium, this was really easy. 

Whatever you learn early, you assume is normal. 
When I was 9 years old, I assumed that since my 
grandmother slept with a shotgun on the nightstand 
to shoot porcupines eating the roses, that this was 
normal for grandmothers. At 17, I also assumed 
that the elegant efficiency of APL was normal for 
computer languages. ,It didn't take me too long in 
either case to find out how wrong I was. 

In college, I learned FORTRAN and PL/I. What a 
pain! In APL, I wrote A+B and no matter what shape 
A and B were, every element of A was added to the 
corresponding element of B. Now I needed double 
indexing and nested loops to do the same thing. 
Worse, I had to decide in advance not only what 
size and shape A and B were, but also what storage 
type. And if I wanted to do the same thing to sev­
eral different storage types, I had to write one 
routine for each type. It seemed that APL had done 
lots of work for me that I now had to do for my­
self. The wait for results from a compile and run 
was also a new experience. Instant responses no 
longer followed the carriage returns. 

I thought I had seen the worst. Then I got to the 
Air Force and vacuum tube machines. I learned JO­
VIAL, an ALGOL with a dollar sign as the statement 
terminator. Compile waits lengthened to hours. 
Waiting to get at the machine sanetimes took a day 
or two. I learned assembly language for the ma­
chine. It may have been lots quicker for the ma­
chine, but it was a lot slower for me. 

THE SPECIAL CHARACTER SET 

After the Air Force and graduate school, I went to 
work for a large Chicago bank. I finally got to 
choose for myself the language I would work with. 
I chose APL. I was tired of doing all this extra 
work that I knew the machine could be doing inst­
ead. 

That's when I really learned about first time fear: 
other people's first time fear. "What in the Hell 
is that stuff? It sure looks funny. Why can't you 
use a 'normal' character set like everybody else?• 

First time fear is hard to reduce. I did the 
wage/price guideline calculations, including all 
the programming to track the history we didn't keep 
on the payroll files, in less than two weeks. The 
fear was still there, but more in the Biblical 
sense of respect than before. Now I was the magi­
cian who used incomprehensible symbols to get the 
work done. 

I've been working in Whitesmiths C for the last two 
years, writing an APL interpreter. I'm almost 
done. I can't wait. I want to return to the quick 
rewards of APL. There is just no comparison. What 
would take a day in APL takes a week in C. 

My experiences bring me to the central question 
facing APL today. How can the APL community con­
vince people that despite its strange appearance, 
APL is both easy to learn and well worth the 
effort? 

The first time fear must be lowered. We must 
stress that almost anybody can learn enough APL to 
use it almost immediately. We must stress that you 
don't need to know everything there is to know 
about APL to get sane good out of it. You ease 
into it, learning what you need by interacting with 
the interpreter as you get the work done. 

We APLers must also reduce our threatening attitude 
on what is good APL style. Bashing people for 
using loops creates fear in people who have always 
used them. A good APL program is one that does 
what you want it to do. Quick coding is the APL 
advantage. Avoiding loops is only a usually useful 
way of coding APL quickly, not an end in itself. 

The APL community also has to stress the rewards. 
Using APL is run. Using the more traditional 
languages is more like work. 

My grandmother owned a pink '59 Thunderbird which 
everybody wanted to drive or ride in. We used to 
zoom down Montana dirt roads at over 50 miles an 
hour. It was a blast! We also had a 1 48 Dodge 
Powerwaggon on the ranch. It was painted Army 
green and had 4 wheel drive which took it anywhere. 
If you had to go down logging roads, you took the 
truck. Otherwise, you tried to talk grandma into 
using the car. 

Its the same question in choosing a programming 
language. If you're doing real time, communica­
tions protocols, interpreters or other rough stuff 
use assembler, c, JOVIAL, or whatever will get you 
where you want to go. But if you're doing normal 
applications, zoom down the road using APL. Have a 
good time and get where you have to go raster. 

(c) Copyright 1985 by Douglas Bohrer. 
permission. 
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AWD/17/85X 

June 18, 1985 

Mr. Doug Bohrer 
Bohrer and Company 
903 Ridge Road, Suite 3 
Wilmette, Illinois 60091 

Dear Doug: 

General Mills, Inc. 
James Ford Bell Technical Center 

9000 Plymouth Avenue North 
Minneapolis. Minnesota 55427 

This letter confirms Jl\Y desire to join the APL SIG Steering Corrrnittee as the 
Symposia Coordinator. Please advise me in writing of the responsibilities 
of the Symposia Coordinator and any other information regarding the APL SIG 
Steering Corrrnittee. 

Also enclosed on Floppy Disk in RT-11 format is a copy of the presentation on 
the I/D Space APL Interpreter I delivered at the New Orleans National DECUS 
Symposium. Feel free to publish it in "The Special Character Set". 

I certainly enjoyed meeting you at New Orleans and look forward to working 
with you on the APL SIG Steering Corrrnittee in the future. 

BA/mw 

Uil All.. SYMPOSIUM 1iEr 

Doug Bohrer 
Editor, The Special Character Set 

The APL SIG has signed a new steering committee 
member, Bob Awde, as our new Symposium Coordinator. 
Bob's official volunteer letter appears above. Bob 
Awde will be assisted by Bob van Keuren. The two 
Bobs will take sane of the load off of Sue Aber­
crombie, who will remain our Library Representa­
tive. The fact that it takes two guys to do part 
of Sue's former chores tells you just how hard Sue 
has been working for the SIG. 

Bob Awde's slides on how to covert APL-11 to use 
IND space under RSX appear elsewhere in this issue. 
His article on how to make APL characters appear on 
VT100 and VT200 terminals appeared in issue 9 of 
~Special Character Set. 

THE SPECIAL CHARACTER SET 
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Sincerely, 

~~~. 
Bob Awde, Jr. 
Engineering Section Leader 



DESIGNING CHARACTER SETS FOR THE VT200 

Stan Whitlock 
APL Development Project Leader 
DEC ZK02-3/N30 
110 Spit Brook Road 
Nashua, NH 03062 

In the April, 1985, volume of "The 
Special Character Set", Bob Awde 
descibed COMPOSE, a VT200 custom 
character set generator program. There 
has been some interest in creating an 
APL character set for the VT200, both 
inside and outside of DEC. 
Unfortunately the VT200 has only one 
96-character loadable character set 
{DRCS) and the VAX APL character set 
contains 176 unique printing characters. 
The VT200 series terminals are not 
capable of displaying overstrikes and, 
to add insult to injury, VMS v4 has used 
the BACKSPACE control character on input 
for its terminal line-editing feature to 
move the cursor to the beginning of the 
line. 

Even with all of these obstacles, I have 
been sent several attempts at creating 
an APL character set for the VT200. It 
usually arrives via computer mail as a 
set of SIXEL sequences used to load the 
DRCS. I needed to analyze these 
different character sets, compare them, 
and display them in some fashion. 
also wanted to create overstrikes from 
these characters to see how well the 
individual characters overlaid each 
other. 

A brief digression about SIXEL 
for the VT200 is needed. The 
picture is the format of a 
cell: 

1 2 3 4 5 6 7 
x x x x x x x 
x x x x x x x 
x x x x x x x 
x x x x x x x 
x x x x x x x 
x x x x x x x 
y y y y y y y 
y y y y y y y 
y y y y y y y 
y y y y y y y 

patterns 
following 
character 

This makes up the 7xl0 character cell 
dots. That's 10 rows and 7 columns - I 
have no idea why they pronounce the 
shape backwards. The columns of x's 
make up the first part of the sixel 
s ... s bytes and the columns of y's make 
up the second set of sixel bytes /S ••• s. 
These are computed by bit values of the 
columns and adding 77 {octal) to make it 
printable. This makes an ASCII byte to 
put into the sixel string. This top bit 
is least significant. A letter "A" 
could look like: 

THt SPECIAL CH.ARACTER SET 

1 2 3 4 5 6 7 

x 
x x 

x x 
x x 
x x x x x x x 
y y 
y y 

The first column of x's would be 
computed as 110000 {binary) 60 (octal) 
+ 77 (octal) 157 {octal) "o" 
{ASCII). The second column of x's would 
be 101000 {binary) = 50 (octal) + 77 
{octal) 147 (octal) = "g", etc. The 
first column of y's would be computed as 
0011 (binary) 3 + 77 (octal) = 102 
(octal) = "B". No bits on is a 77 
(octal) whic~ would be a "?". This "A" 
would be specified in the sixel string: 

ogcacgo/B?????B 

didn't have alot of time to play 
around with this stuff so I started 
creating some APL functions to help me 
understand sixels and character cells. 
{All of the functions mentioned are 
listed in alphabetical order at the end 
of the article along with some example 
output.) All of this works in VAX APL, 
even though I used some features that 
will become available in VAX APL v2.0. 

Since all of the character sets I wanted 
to analyze were in sixel format, I 
wanted to read in these patterns as 
ASCII text into APL. This is easy to do 
using pure data input on a /IS file. 
DAV in VAX APL contains all of the ASCII 
characters, lower case letters included, 
but pure data mode 6 does some strange 
translations to look like TTY mnemonics 
{eg, ASCII underscore is translated to 
APL's left-arrow). Fortunately, a new 
pure data mode, 11, was available to me 
which keeps ASCII characters as ASCII 
{eg, ASCII underscore becomes APL's 
underscore). 

An APL character set file looks like 

$[62;l"p 
$P;l;l;4{X 
CAC?CAC/???????; 

GSS}SS/?@@B@@?; 
$ 
$)X 

which contains escape sequences to load 
and enable the DRCS. All of those 
non-sixel lines have to be ignored. The 
sixel patterns are in order from the 
character that matches octal 041 through 
octal 176. For APL that's - through $. 



The function READFONT reads the file, 
ignoring the escape sequence records and 
putting the 2 7-character segments of 
each sixel pattern into a row of the 
result matris. Now I have a 94 by 14 
character matrix that defines the 
character set in ascending key-paired 
ASCII/APL order. 

I created the function DISP which 
displayed the character cell, given a 
sixel pattern. I chose to keep sixel 
patterns internal to the APL workspace 
as 14-character strings but always 
display them as two 7-character segments 
separated by a slash. I decided to 
display a character cell as a box with * 
where the bits were on and spaces where 
the bits were off. I surrounded the 
display with an outline via the 
auxillary function BOX. Therefore I can 
get: 

X + 'ogcacgoB?????B' 
DISP X 

+ ••••••• + 

* 
* * 

* * 
* * 
******* 
* * 
* * 

+ ••••••• + 

More convenient would be to have DISP 
take a character scalar, look it up in 
the matrix of sixel patterns and display 
the character cell. Better still, DISP 
takes an optional left argument (using 
an ambivalent function definition) which 
is the particular character set in which 
to look up the right argument. Now I 
could process multiple character sets. 

The function DISPALL displays each 
character in a specific character set in 
character cell format. The function 
CMPALL compares two character sets, 
character by character, printing their 
character cell displays out side by side 
along with their sixel patterns and an 
indication of whether or not they are 
exactly t~e same. Note the use of :FMT 
to format the entire display in one 
operation and the use of the match 
primitive (~) to determine if two arrays 
are equivalent. 

Now I discovered several characters that 
needed to be repaired so I needed a way 
to create the sixel pattern from the 
character cell display. The function 
SIXEL takes a character cell display as 
a matrix containing spaces and * and 
returns the sixel pattern as two 
7-character segments separated by a 
slash. 

THE SPECIAL CHARACTER SET 

The function EDITCHAR is used to create 
or ~odify a character cell display, by 
calling the VMS TPU editor (not 
available until VMS v4.2) via the new 
)EDI~ command to edit a global workspace 
variable named G NEW. I could have also 
executed ')PUSH EDIT/EDT filename' to 
get to a full-screen editor. The screen 
display for the character 'A' looks 
like: 

+ ••••••• + 

* 
* * 

* * 
* * 
******* 
* * 
* * 

+ ••••••• + 

The right perimeter is missing so that 
insertions on a line won't cause 
non-blank characters to move to the 
right unnecessarily. EDITCHAR keeps 
only the 10 by 7 data matrix inside the 
perimeter box. 

Finally wanted to see what the 
overstrikes in OAV looked like in some 
character set. The function BLDOV 
creates the sixel patterns for the 
overstrikes as well as displays them in 
character cell format. I used yet 
another new feature (pure data type 13 
to JCOQ) to transform APL characters 
into their KEY-paired representation 
(eg, + becomes o <backspace> 1) as an 
easy way to get the characters that make 
up the overstrikes. 

All of this work took about 2 hours of 
experimenting and playing. The hardest 
part was finding out what the sixel 
patterns me?nt! APL made it possible 
for me to build tools to manipulate the 
character sets so I can build or modify 
my own with relative ease. 
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VOVFONT+ BLDOV FONT ; 0IO; OAV; AV; N; TAB; C1; C'l; C3; P1; P2; P3; S; I 
[1] OI0+-1 
[2] OAV+((AV+128+0AV) 0COQ 0 13) 0CIQ 0 5 
[3] N+pOAV+(2+1 tOOM (' [' ,0CTRL[9]' ']I) oss OAV) tOAV 
[4] OAV+((N+3) ,2)p(Np1 0 1)/0AV 
[ 5] TAB+O CTRL[ 10] 
[6] OVFONT+O 15p' I 

[7] I+1 
(8] L: Cl+ FONT DISP OAV[ I; 1] o C'l+ FONT DISP OAV[ I; 2] 
(9] P1+BITS C1 o P2+BITS C'l 
(10] P3+P1 v P2 0 C'J+BOX I •'[1+P3] 
[ 11] S+l 15p SIXEL C'J o OVFONT+OVFONT -;- S 
[ 12] '3(9A1,X2),15A1,X2,5A1' 0FMT (Cl; C'l; C'J; S; OAV[ I; 1]; TAB; OAV[ I; 2); TAB; AV[ I]) 
(13] +(0*41.n/OLC+l o 0+0CTRL[13] 
[ 14] 0+'' 
(15] +((pOAV)~I+I+1)/L 

v 

V Z+{D} BOX C;SIDE; TOP 
[ 1] l'l SURROUND CHAR MA. TRIX C WITH BOX OF CHARS D 
(2) +(O*IJNC 'D')/0LC+1 o D+-'.' 
[3] SIDE+(1tp<1)pD 
(4) Z+SIDE,C,SIDE 
[ s J ToP+- • + • • cc-1 t P m PD> • • + • 
[6] Z+TOP 7 Z 7 TOP 

v 

v FONn CMPALL FONT?. ; A; n; T2; t;SS;M;OIO 
[ 1] l'l FONTN IS IN SIXELS STARTING WITH .. 
(2] OI0+-1 
(3] +((pFONn)=pFONT2) /0LC+1 o 0BREAK 'FONT LENGTH ERROR' 
[ 4) A+(l tpFONn) t33+0AV 
(5) I+l 
(6) L: n+FONn DISP A[I] 
[7] n+n[ 1+ito; 1+i 7] 
[ 8] T2+FONT2 DISP A[ I] 
[9] T2+T2[ l+ilO; l+i 7) 
(10] SS+(FONn[I; i7]. '/' ,FONn[I;7+i7]) '[0.5] FONT2[I; i7]. '/' ,FONT2[I;7+i7] 
[ 11] M+- I NY' [ 1 +SS[ 1 ; ] = SS[ 2 ; ]] 
[ 12] 'Al ,n' 2(9A1,X2)'15A1 ,.n ,Al I OFMT (M; BOX n; BOX T2;; SS; A[I]) 
(13] +(0*41.n/0LC+1 o 0+-0CTRL[13] 
[ 14] Q+t I 

(15] +((pA)~I+I+1)/L 

v 
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i Z+{FON'f} DISP CAV ; C; CN; CB; TOP; BOT; I; CHAR 
[1] l'I DISPLAY CHAR CAV FROM FONT 
[2] l'I CAV IS EITHER A SCALAR CHAR (LOOKED UP IN FON'() OR A SIXEL STRING 
[3] +(01'0NC 'FONT')/0LC+1 o FONT+CFONT l'I DEFAULT FONT 
(4] C+CAV 
[5] +(01'pp<1) IL l'I CHAR OR SIXEL ? 
[6] I+OAV i CAV l'I LOOK UP CHAR 
[7] C+FONT[I-33;] 
[8] L: CN+(ALPHABET i <1) - 31 
[9] CB+(8p2) TCN 
[10] Top+-s 1tcB 
[ 11] BOT+-4 -1tCB 
[ 12] CHAR+(e TOP)-; eBOT 
[ 13 ] Z+ BOX I * I [ CHAR+ 1 ] 

i 

i DISPALL FONT ; A 
[ 1] l'I DISPLAY ALL ELEMENTS OF SIXEL FONT 
[2] A+(l tpFON'() t33+0AV 
[3] L:9p'-' ; I CHAR: I ; A[l] 
[4] FONT DISP A[l] 
[5] +(O<pA+l+A)/L 

i 

i EDITCHAR ; T; C 
[1] l'I CALL TPU TO CREATE/MODIFY A CHARACTER PICTURE 
(2] l'I FILL IN 10 BY 7 CHAR CELL WITH * 
[ 3] l'I RESULT IS IN NEW_< NAME GIVEN AS INPUT> 
[4] T+pf!J+'ENTER CHARACTER NAME: ' o C+T+[!J 
[5] +(o1'QNc <1'J/OLc+1 o T+10 7p' • o .t c. •+T' 
[6] T+BOX .t C 
[7] 7'(1+d0;9]+' ' 
[8] G_NEW + T 
[9] T+E ')EDIT G_NEW' 
[10] T+G_NEW 0 OSINK+OEX I G_NEW' 
[ 11] T+ T[ 1 + dO; 1 + i 7] 
[12] .t 'NEW_',C,'+T' 

i 
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V FONT + READFONT FILE ; R 
[ 1] OSINK+OASS I 1 I' FILE, I I IS' 
[ 2] FONT+O 14 p I I 

[3] B: R+l!ll 11 
[4] +(2=ppR)/ERR 
[ 5) +(OCTRL[28]#1 tR) I B 
[6) +('P1;'A.=31'1+R)/L 
[7) +('R>;'A.=31'1+R)/L 
[8) +('P; I A.=2tl+R)/L 
[9] + B 
(10] ERR:OBREAK 'NO SIXELS FOUND IN' ,FILE 
[11] L:R+l!ll 11 
[12] +(2=ppR)/DONE 
[ 13] +(OCTRL[28]=ltR) I DONE 
[14] R+(7tR),7t8+R 
[ 15] FONT+ FONT , R 
[16] + L 
[ 17] DONE: ODAS 1 

v 

V Z+SIXEL C ; T; TOP; BOT 
[ 1] ,., TURN CHAR PICTURE OF •' S INTO SIXEL ENCODING 
[2] 1.(Upp(/)/'OBREAK I I NOT MATRIX' I I 

[3] +(10 7A.=p(f)/0LC+1 o C+C[1+i10;1+i7] 
[4] T+O='•' 
[ 5] TOP+2J.e6 7t T 
[6] BOT+2J.e6 O+T 
[ 7 ] Z+ ALPHABE7f. TOP+ 31 ] , ' / ' , ALPHABE7f. BOT+ 31 ] 

v 
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Here is an exuple of the output from BLDOV, building 
the overstrikes for ! and 1'I 

+ ••••••• + + ••••••• + + ••••••• + ?OgwgO?/AAABAAA ... 

* *** *** 
* * * * * * 
* *** *** 
* * 

******* ******* . 
+ ••••••• + + ••••••• + + ••••••• + 

+ ••••••• + + ••••••• + + ••••••• + GWgvgWG/???B??? T 

******* *** ******* . . 
* * * * * * 
* *** *** 
* * 
* * 

+ ••••••• + + ••••••• + + ••••••• + 

Here is an example of the output from CMPALL, comparing 
two VT200 APL character sets on the two characters ·· 
and ): 

N 

N 

+ ••••••• + 

* * * * * * 

+ ••••••• + 

+ ••••••• + 

* 
* 
* 
* 
* 

* 
* 

+ ••••••• + 

+ ••••••• + 

** ** 
** ** 

+ ••••••• + 

+ ••••••• + 

* 
* 
* 
* 
* 

* 
* 

+ ••••••• + 

CAC?CAC/??????? 
?EE?EE?/??????? 

?ACw???/?A@???? 
??ACv??/??A@??? 
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VAX APL OVERVIEW FROM SPRING '85 DECUS 

Stan Whitlock 
APL Development Project Leader 
DEC ZK02-3/N30 
110 Spit Brook Road 
Nashua, NH 03062 

The following article summarizes the 
•vAX APL overview• session that was 
presented by DEC at Spring '85 DECUS in 
New Orleans. That session covered 
future possibilities for the VAX APL 
product as well as showed examples of 
some of the unique features that are 
already available in VAX APL vl.3. 

Spring '85 DECUS Slides 

VAX APL 

Current Status 

o VAX APL vl.3-332 currently in the field 

vl.3 is a strict maintenance release 

bug fixes only 

support for RX50 media for microVAX I 

o VAX APL vl.2 contained performance improvements 

o VAX APL vl.l contained new functionalty 

VAX APL 

Future Possibilities 

o VAX APL v2.0 currently under development 

support for full screen editing 

more global performance improvements 

run-time (execute-only) APL support 

on-line HELP for APL language features 

VAX APL 

Future Possibilities (cont) 

calling out to external routines 

* 

* 
* 

access VMS product set, eg, Rdb, SORT 

call RTL routines, eg, MTHS, SMGS 

prototype and debug algorithm in APL; 

compile performance-critical sections 

THE SPECIAL CH.ARACTER 
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VAX APL 

Future Possibilities (cont) 

- an external Fortran routine 

COMPLEX*l6 FUNCTION CSUM (C, N) 
INTEGER N 
COMPLEX*l6 C(N) 
CSUM = 0 
DO I = 1, N 

CSUM = CSUM +SQRT (C (I)) 
END DO 

END 

create a shared image 

$LINK/SHAR=f .exe f .obj,SYS$INPUT:/OPTIONS 
UNIVERSAL=CSUM 
"Z 

VAX APL 

Future Possibilities (cont) 

defining an external routine 

A+ 'z/TYP:DC+ f a/TYP:DC/MECH:REF b/TYP:L/MECH:REF' 
B + 'wrk:f/ENTRY:csurn' 
A OMAP B 

invoking an external routine 

F ( (il0),(1.5] 0 ; 10) 
22.46827819 0 
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VAX APL 

Future Possibilities (cont) 

dyadic grade 

OMONITOR for performance coverage analysis 

OWATCH to find when a variable is changed 

)STEP to single-step and trace execution 

wild cards on ) VARS etc and ) COPY etc 

VAX APL 

Future Possibilities (cont) 

DOM A +--+ A I lp A l'1 APLSF w 

)XLOAD to load without QLX 

ou string search 

insertion in v editing 

$ search/replace in v editing 
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VAX APL 

Future Possibilities (cont) 

more RMS features 

* 

* 

* 

multi-key ISAM with character keys 

fixed length records and stream files 

/DISPOSE = PRINT and SUBMIT 

set functions 

* union, intersection, difference 

* subset, contains, remove duplicates 

* match = (= overstruck with underscore) 

VAX APL 

Unique Features 

o replicate - an extension of compress 

1 1 2 1 2 1 2 1 I 'MISISIPI' 
MISSISSIPPI 

TEXT 
HERE IS THE FIRST LINE OF TEXT 
HERE IS A LINE WE DO NOT WANT 
HERE IS THE SECOND LINE OF TEXT 

1 -1 0 1 I TEXT 
HERE IS THE FIRST LINE OF TEXT 

HERE IS THE SECOND LINE OF TEXT 
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VAX APL 

Unique Features (cont) 

o local functions stored on files 

V CHAN PUT_DEF FUNCTION ; J IO 
[ 1] DID + 1 0 (OCR FUNCTION) ']+CHAN 
[2) .t FUNCTION, I _DEF + I' 1CHAN, (OFLS CHAN) (2) 

v 

VZ+AFB;F 
[ 1] OSINK + 0FX C+[ UF_DEF] 1 tF_DEF 
[2] Z + A F 8 

v 

VAX APL 

Unique Features (cont) 

o groups of data established when needed 

VZ+AFB 
[ 1] OS INK + OQCO I LIB_ 'IS GRP_F' 

(2) Z + A REAL_F 8 l"I ALL NECESSARY DATA PRESENT 
[3] OSINK + € I )ERASE GRP_F' 

v 

0 ']NG affects f and ]FI and ]VI 

ONG + 1 0 -\i5 
1 -1 2 -2 3 

ONG + 0 0 -\i5 
1 -1 2 -2 3 

ONG + 1 0 (]VI X) /OFI X 
1 2 3 

ONG + 0 0 (]VI X)/JFI x 
1 2 -4 3 
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VAX APL 

Unique Features (cont) 

o OSF - set D input prompt 

OSF + I ENTER NUMBER: I <> N + D 
ENTER NUMBER: +/2 4 5 1 

N 
12 

o OFMT reporting 

HEAD-; ROWS, 'F9.2' 0FMT (DATA1;DATA2;DATAt~DATA2) 

TEST SLOW FAST SLOW 
CASES DATA DATA ~FAST 

+/BOOLVEC 25.20 5.20 4.85 
CHARMATll. = CHARVEC 94.50 6.90 13.70 
CHARMA'IV. f.CHARVEC 89.90 7.60 11. 83 
v\BOOLVEC 94.50 2.50 37.80 

VAX APL 

Unique Features (cont) 

o Spawning Subprocesses 

V EDIT FUNCTION ; 0PW ; I ; PW 
[ 1] PW + OPW <> 0PW + 200 

[2] I+ (CNUM, 'ABCDEF') [OI0+(8p16)T0UL] 
[3] OSINK + E ')OUTPUT I. I+ IT'. I, I .AAS' 
[4] [JVR FUNCTION 
[5] 1 <> ]SINK + t I) OUTPUT' 
[6] ]PW + PW 
[7] OSINK + E ')PUSH EDIT/EDT I. I 
[8] 0SINK + DEX FUNCTION 
[9] OSINK + E ')INPUT I. I 
(10] I+O 
[ 11] 0SINK + t ')INPUT/ REVERT' 

v 
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VAX APL 

Unique Features (cont) 

o Escape sequences on the VTlOO terminal 

V ATTRIB B ; T 
[1] ~·CHARACTER ATTRIBUTES== $ [ PS ; PS ; ... PS N 
[ 2] f"I 0 •• OFF ; 1 =• BOLD ; 4 ..... UNDERSCORE 
[3] f"I 5 =a BLINK ; 7 == REVERSE VIDEO 
(4) T + -u,,(((pB),1)p48+,10 T B),59 
[5] OARBOUT 27 91, T, 109 

v 

V CLEAR 
[ 1] o •ERASE FROON CURSOR TO END OF SCREEN =• $ [ 0 J 
[2] OARBOUT 27 91 48 74 

v 

V DHBOTTON 
[1] A•DOUBLE HEIGHT BOTTOM HALF== $ # 4 
[ 2] OARBOUT 27 35 52 

v 

V DHTOP 
[ 1] "4 •DOUBLE HEIGHT TOP HALF == $ # 3 
[2] OARBOUT 27 35 51 

v 

V D'llSH 
[1] "4°DOUBLE WIDTH SINGLE HEIGHT== $ # 6 
[ 2] 0ARBOUT 27 35 54 

v 

V ERASEL 
[1] A0 ERASE ENTIRE LINE CONTAINING CURSOR== $ [ 2 K 
[2] OARBOUT 27 91 50 75 

v 

V HONE 
[1] ~·HOME CURSOR == $ [ H 
[2] OARBOUT 27 91 72 

v 

V POSITION P;L;C 
[1] ••POSITION CURSOR== $ [ PL ; PC H 
[2] L+1tP o C+1t1+P 
[3] L+48 + ,10 10 TL 0 C+48 + ,10 10 T c 
[4] OARBOUT 27 91, L, 59, C, 72 

v 
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V REGION P; T; B 
(1) A 0 DEFINE REGION== $ [ PT ; PB R 
(2) T+1 tP o B+1 tUP 
[ 3] T+48 + • 10 10 T T 0 B+48 + • 10 10 T B 
(4) 0ARBOUT2191, T, 59, B, 114 

v 

V RESTORE 
[ 1] ti 0 RESTORE CURSOR AND ATTRIBUTES == $ 8 
[ 2] OARBOUT 21 56 

v 

V SAVE 
[ 1] 111 ° SA VE CURSOR AND ATTRIBUTES == $ 1 
[ 2] OARBOUT 21 55 

v 

v T BANNER P 
[1] SAVE 

[2] POSITION P 
[3] ERAS EL 0 DWSH 0 DH TOP 0 ATTRIB 1 5 0 O+T 
[4] ERAS EL 0 DWSH 0 DHBOTTOM 0 C+T 
(5) RESTORE 

v 

v CLEANUP 
[1] REGION 1 24 0 ATTRIB 0 o HOME 0 CLEAR 

v 

v T FLASH P 
[1] SAVE 

[2] POSITION P 0 ERASEL 
[3] ATTRIB 1 5 
[4] O+T 
(5) RESTORE 

v 

V SETUP 
[1] HOME 0 CLEAR 

[2] REGION 22 23 
[3] POSITION 22 0 

v 
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VAX APL 

Unique Features (cont) 

o Mailboxes and Event Flags 

example where EF = 0 if mailbox is empty 
EF = 1 if message is waiting 

CHAN+ DASS 'MAILBOX/AS/MBX/SHARE/EFN=64' 

V BUSY + DATA MBXOUT CHAN 
[ 1] + (BUSY + 0EFS CHAN) /0 

(2) DATA ~[4] CHAN l'l WAITS UNTIL MESSAGE IS READ 
v 

V INPUT + MBXIN CHAN 
[ 1] INPUT + 0 75p0 o + (O=[EFC CHAI./) /0 

[2] INPUT+ 8[4) CHAN 
v 

VAX APL 

Unique Features (cont) 

o Pure Data I/O and Packed Data 

Fortran file containing unformatted F-floating data: 

8 ISFILE, 3 l'l read a record 

NUMBERS ~ ISFILE, 3 l'l write a record 

Fortran record with 2 F-floating numbers and 3 bytes 

RECORD + 2 ~ ~ ISFILE, 7 l'l read bytes 

FLOATING + ( (8tRECORD) ]COQ 0 7) OCIQ 0 3 

INTEGERS + 8~RECORD l'l RECORD is integer 
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VAX APL 

Unique Features (cont) 

o Error Handling 

catching local errors 

OFX sets OERROR 

+ (2=ppINPUT + ~[2]ASFILE)/EOF 

+ ( 2=ppRESULT + €I )LIB' ) /NOQUOTA 

trapping and signalling errors 

OTRAP + '+ TRAP_FUNC o 'JSIGNAL 500' 

V Z + TRAP_FUNC ; 0TRAP ; T ; E 
[ 1] T + 0 TRAP 0 0 TRAP + I ' 

[2] E + OFI 4 t OERROR 
(3) + (500 -+ E)/0LC+1 o 0BREAK 'USER SIGNAL' 
[4] Z + DOMERR_LABEL o + (15=E)/O 
(5) Z + LO 

v 
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DEC USER SOCIETY CDECUS) SYMPOSIUM PRESENTATION 

I/D SPACE APL LANGUAGE INTERPRETER ON RSX-11M-PLUS 

1985 SPRING DECUS U.S. SYMPOSIUM 
NEW ORLEANS, LOUSIANA 

M (1 Y 2 7 - 3 1 , 1 9 B !'.'i 
BY BCJB 1~WDE ,.JF:. 

GENERAL MILLS, INC. 
MINNEAPOLIS, MINNESOTA 

ttlflllltltllllttttttttlttttlttttttttttttttttttttttttttttttttttttttttttttttttt 
PRESENTATION OUTLINE 

1. PROBLEM STATEMENT AND SOLUTION 
2. HARDWARE AND SOFTWARE REQUIREMENTS 
3, DEFINITION OF A I/D SPACE TASK 
4. DEFINITION OF SUPERVISOR MODE LIBRARIES 
5. RE-BUILDING APL USING I/D SPACE AND 

SUPERVISOR-MODE LIBRARIES 
6, COMPARISONS BETWEEN THE ORIGINAL VERSION 

OF APL AND THE I/D SPACE VERSION 
J, PROBLEMS ENCOUNTERED IN THE CONVERSION 

8, APL CHARACTER SET FOR VT200 SERIES TERMINALS 
9. PROGRAM AVAILABILIITY 

:I. 0, CJUFGT I: ON!:) r.~·ir~O ANSl.iJU~S 

ttttlttttttttttttttttltttttttttttttttttttttttttttttttttttttttttttttttttttttttt 
THF PF;:!JE:LEM :; 
........................... ,., .............. . 

WE HAVE DEVELOPED A SET OF TFCHNICAL PROG~AMS THAT COULD 
BE EFFICIENTLY PROGRAMMED IN APL. HOWEVER, THE SEVERE WORKSPACE 
LIMITATIONS OF APL-11 RESTRICTED US FROM IMPLEMENTING THESE 
PROGRAMS IN APL. 
THE SOLUTION! 

AFTER SUCCESSFULLY UPGRADING OUR OPERATING SYSTEM FROM 
RSX-11M TO RSX-11M-PLUS AND OUR CPU FROM A PDP-11/23 TO A PDP-11/73, 
!HE POSSIBILITY EXISTED TO RE-BUILD APL-11 TO USE BOTH INSTRUCTION/ 
DATA CI/D) SPACE AND SUPERVISOR-MODE LIBRARIES, 

ttlllllllttltllttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 
GENERAL HARDWARE AND SOFTWARE REQUIREMENTS: 

THE FOLLOWING HARDWARE SUPPORTS BOTH I/D SPACE AND 
SUPERVISOR-MODE LIBRARIES: 

:I .• PDP····11/70 
;:,> • P D P ... l 1 I 4 4 
~:~. PDF' .. ··ll/73 
4, PDP··:l.l/84 

THE FOLLOWING SOFTWARE SUPPORTS BOTH I/D SPACE AND 
SUPERVISOR-MODE LIBRARIES: 

1. RSX-11M-PLUS V2.1 
~:: .. RSTS/E V<i. 0 '!' 
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DEFINITION OF AN I/D SPACE TASK: 

--------oN-~LL-PDP:11-cPus-wirH-HEHORY HANAGEHENT. THERE ARE 
EIGHT ADDRESS PAGE REGISTERS <APR'S) CAPABLE OF ADDRESSING UP 
TO 64KB OF VIRTUAL ADDRESS SPACE. 

ON THE CPUS MENTIONED ABOVE <PDP-11/44• PDP-11/70Sr 
PDP-11/B4lr THERE EXISTS ANOTHER SET OF EIGHT DATA PAGE 
REGISTERS <DPRSl THAT CAN HAP UP TO 64KB OF VIRTUAL DATA SPACE. 
THE BENEFIT OF HAVING DPRS IS THAT PROGRAMS COULD BE POTENTIALLY 
TWICE AS LARGE AS A NORHAL PROGRAM RUNNING ON OTHER PDP-11S. HOWEVER, 
THE I-SPACE APRS CAN ONLY HAP INSTRUCTIONS WHILE THE D-SPACE DPRS CAN 
ONLY HAP DATA. 

THESE TWO CONFIGURATIONS ARE DIAGRAHHED BELOW! 
ALL PDP-llS PDP-11/44r70Sr84 

ALL SPACE I-SPACE D-SPACE 

APRO I _________ I APRO I _______ I DPRO I _______ I 
APRl I ________ I APRl I _______ I DPRl I _______ I 
APR2 I ________ I APR2 I _______ I DPR2 I. _______ I 
APR3 I ________ I APR3 I _______ I DPR3 I _______ I 
APR4 I ________ I APR4 I _______ I DPR4 1-------1 
APR5 1-------- I APR5 I _______ I DPR5 1-------1 
APR6 I ________ I APR6 I _______ I DPR6 I _______ I 
APR7 I _________ I APR7 I _______ I DPR7 I _______ I 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• DEFINITION OF SUPERVISOR-HOOE LIBRARIES 

ON ALL PDP-ttS WITH HEHORY HANAGEHENT, BOTH KERNAL AND USER 
HODE ARE SUPPORTED, USER HODE CONSISTS OF A FULL SET OF CPU REGISTERS 
AND ADDRESS PAGE REGISTERS IAPRSI DEDICATED TO RUNNING USER PROGRAMS, 
KERNAL HODE CONSISTS OF ANOTHER FULL SET OF CPU REGISTERS AND APRS 
DEDICATED TO RUNNING THE OPERATING SYSTEH AND PRIVILEGED PROGRAMS, 
THE USE OF SEPARATE SETS OF CPU REGISTERS AND APRS REDUCES THE TIHE 
IT TAKES TO PERFORM A CONTEXT SWITCH <SWITCHING BETWEEN USER PROGRAMS 
AND THE OPERATING SYSTEM>. THIS CONFIGURATION IS DIAGRAHHED BELOW! 

RO 
Rt 
R2 
R3 

USER HODE 

R4 1 ________ 1 
R5 I. _________ I 
R6 l ________ I 
R7 l ________ I 

APRO I. ________ I 
APRt l ________ I 
APR2 l ________ I 
APR3 1 ________ 1 

APR4 1--------1 APR5 l ________ I 
APR6 l ________ I 

APR7 1--------1 

THE SPECIAL CHARACTER SET 

ALL PDP-11S 

KERNAL MODE 

RO I ________ I 
Rt l _______ I 

R2 1-------1 R3 l _______ I 
R4 l _______ I 

R5 1.-------1 R6 l _______ I 
R7 I _______ I 

APRO 
APRl 
APR2 
APR3 
APR4 
APR5 
APR6 
APR7 

1 _______ 1 
1 _______ 1 
1 _______ 1 
1 _______ 1 

1 _______ 1 
1 _______ 1 
1 _______ 1 
1 _______ 1 

APL-25 

DN THE PDP-11/44• 70S, AND 94, THERE EXISTS AN ADDITIONAL HODE 
CALLED SUPERVISOR-MODE, RSX-11H-PLUS SUPPORTS HEHORY RESIDENT 
LIBRARIES THAT BE CALLED IN SUPERVISOR HODE. THE BENEFIT IS THAT 
PROGRAMS CAN POTENTIALLY BE 64KB LARGER THAN CONVENTIONAL PDP-tt 
PROGRAMS. SUPERVISOR-HOOE LIBRARIES ARE CALLED USING A SPECIAL 
INSTRUCTION SUPPORTED ON THESE PDP-llS <CALL SUPERVISOR HODE -
CSMI. THE SUPERVISOR HODE SUPPORT CONFIGURATION IS DIAGRAHHED 
BELOW: 

USER HODE SUPERVISOR HODE KERNAL HODE 
-·-- -----~-

RO 1 _________ 1 RO 1-----·-··-· I RO 1 _______ 1 

Rt I--------_ I Rt I .. _. _______ I Rl 1 _______ 1 

R'"' ,_ 1 ______________ 1 R2 I .... ________ I R2 1 _______ 1 

R3 I ___________ I R3 I __________ I R3 1 _______ 1 

R4 1---··-··-----1 F14 1 _______ 1 R4 1 _______ 1 

R5 I--------- I R5 I ________ I R5 1 _______ 1 

R6 
1 ________ 1 R6 1 _______ 1 R6 1 _______ 1 

R7 1-·-·--·---··-1 R7 1 _______ 1 R7 I -·------1 
----·---- ----·--- -------

APRO 1--······-·-----1 APRO 1 _______ 1 APRO 1 _______ 1 

APRl I-·-· .... _ ..... _I APR1 1 _______ 1 APR1 1 _______ 1 

APR? I._. ________ I APR2 1 _______ 1 APR2 I -·------1 
APR3 I. ···-----1 APR3 I ________ I APR3 1 _______ 1 

APR4 1 ________ 1 APR4 1 _______ 1 APR4 1 _______ 1 

APR5 I __________ I APR5 1 _______ 1 APR5 1 _______ 1 

APR6 1 _________ 1 APR6 1 _______ 1 APR6 1 _______ 1 

APR7 I. __________ I APR7 1 _______ 1 APR7 1 _______ 1 

DPRO l ________ I DPRO l _______ I DPRO l _______ I 
DPR1 l ________ I DPR1 l _______ I DPRl l _______ I 
DPR2 l ________ I DPR2 l _______ I DPR2 1-------1 
DPR3 l ________ I DPR3 l _______ I DPR3 l _______ I 
DPR4 l ________ I DPR4 l _______ I DPR4 l _______ I 
DPR5 1 ________ 1 DPR5 l _______ I DPR5 l _______ I 
DPR6 l ________ I DPR6 1-------1 DPR6 l _______ I 
DPR7 1--------1 DPR7 l _______ I DPR7 l _______ I 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• RE-BUILDING APL-11 TO USE I/D SPACE AND SUPERVISOR-MODE LIBRARIES: 

-----------------------------------------------------------------FORTUNATELY. THE APL WORKSPACE IS A DATA STRUCTURE AND THUS 
OCCUPIES THE D-SPACE PORTION OF AN I/D SPACE TASK, THUS THE WOKSPACE 
CAN EXPAND TO OCCUPY JUST ABOUT THE ENTIRE DATA SPACE AVAILABLE, 

THE USE OF THE FILE CONTROL SERVICES <FCSI SUPERVISOR-MODE 
LIBRARY HADE IT POSSIBLE TO RE-BUILD APL-11 WITHOUT OVERLAYING THE 
INSTRUCTION SPACE II-SPACE> PORTION OF THE TASK, THE ONLY OVERLAYING 
THAT OCCURS IS IN D-SPACE WHERE ALL THE ERROR MESSAGE TEXT WERE LEFT 
OVERLAYED IN ORDER TO HAXIHIZE THE SIZE OF THE WORKSPACE, 
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THE FOLLOWING TASK BUILD COHHAND FILE WAS USED TO RE-BUILD 
APL-11: 

APL/FP/CP/ID,APL/-WI/SH/-SP=APL/HP I /ID IS I/D SPACE TKB 
I SWITCH 

I 
SUPLIB=FCSFSL 
TASK=.,,APL 
STACK=256 
UNITS=15 

LINK TO FCS SUPERVISOR-MODE LIBRARY 
OTHER OPTIONS ARE AS 
ORIGINALLY DEFINED 

ASG=SY0:5:6l13l14rTIOl15 
ACTFIL=O 
I 
APL,ODL WAS MODIFIED TO ELIMINATE ALL I-SPACE OVERLAYS 
AND REFERENCES TO SYSLIB WERE COMMENTED OUT SINCE THE 
FCS SUPERVISOR-MODE LIBRARY WAS BEING USED FOR THESE 
ROUTINES. 
INSTALLATION INSTRUCTIONS TO MAXIMIZE THE WORKSPACE 
SIZE ARE AS FOLLOWS: 

MCR>INS APL/INC=64240 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• COMPARISONS BETWEEN THE ORIGINAL VERSION AND THE I/D SPACE VERSION: 

CRITERIA 

WORKSPACE SIZE <BYTES> 
DISK SPACE USED IBLOCKS> 
SPEED 

ORIGINAL 
APL-11 

32r6BB 
158 

I/D SPACE 
APL-11 

53,549 
119 

SLIGHTLY 
FASTER 

PERCENT 
CHANGE 

63,B " INCREASE 
24.7 " DECREASE 

DUE TO NO OVERLAYS 

MEMORY REQUIREMENTS ABOUT 2 TIMES DUE TO I/D SPACE USE 
MORE MEMORY 
CONSUMED 

tttttttt••···································································· MAIN PROBLEM ENCOUNTERED DURING THE CONVERSION PROCESS: 

APL ESTABLISHES A LINKED LIST OF CORE ALLOCATION BLOCKS TO KEEP 
TRACK OF MEMORY UTILIZATION WITHIN A WORKSPACE. ONE WORD WITHIN 
THE BLOCK DEFINES THE SIZE OF THE BLOCK IN WORDS AND WHETHER THE 
BLOCK IS CURRENTLY IN USE. A DIAGRAM OF AN UNUSED CORE ALLOCATION 
BLOCK LOOKS LIKE THIS: 
********** * LENGTH * 
********** * FLINK * 
********** * BLINK * 
********** 
* * * UNUSED * 
* * ********** * LENGTH * 
********** 

LENGTH CIN WORDS) OF THE BLOCK 

POINTER TO NEXT BLOCK IN LIST 

POINTER TO PREVIOUS BLOCK IN LIST 

AVAILABLE FOR APL USE 

LENGTH OF BLOCK <SAME AS LENGTH ABOVE> 
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WHEN A BLOCK OF CORE IS IN USE, THE LENGTH IS SET 
NEGATIVE <I.E. HOST SIGNIFICANT BIT IS SET>, ALSO• THE LENGHT 
VALUE IS CONVERTED TO BYTES <BY SHIFTING LEFT> AND THEN CONVERTED 
BACK TO WORDS <BY SHIFTING RIGHT> HANY TIMES DURING THE EXECUTION 
OF THE APL-11 INTERPRETER. 

WHEN THE I/D SPACE VERSION OF APL-11 WAS CREATED• THERE 
EXISTED THE POSSIBILITY THAT BIT 14 CNOTEl NUMBERING FROH 0-15) 
COULD BE SET DUE TO THE INCREASE IN SIZE OF WORKSPACE. THIS 
SITUATION COULD NOT HAPPEN IN THE ORIGINAL APL-11 INTERPRETER, 

AS A CONSEQUENCE OF CONVERTING TO BYTES, BIT 15 COULD 
SOMETIMES BECOME SET PARTICULARLY WHEN THE WORKSPACE WAS VIRTUALLY 
EMPTY. THE CONVERSION BACK TO WORDS CREATED THE FOLLOWING 
PROBLEM: 

THE DEC PROGRAMMERS WHO IMPLEMENTED APL OPTED 
TO USE THE ASR INSTRUCTION TO CONVERT FROM BYTES 
TO WORDS, UNFORTUNATELY• THE ASR INSTRUCTION 
LEAVES BIT 15 UNCHANGED AND THUS MISTAKENLY 
COULD INDICATE THAT THE CORE BLOCK IS IN USE 
WHEN IN REALITY IT IS FREE FOR USE. 
TO CORRECT THIS PROBLEM• ALL USES OF ASR 
INSTRUCTIONS WERE CHANGED TO ROR INSTRUCTIONS 
WHICH ROTATE THE CARRY BIT INTO BIT 15. IT 
SHOULD BE NOTED THAT THJS WAS A DIFFICULT 
PROBLEM TO DETECT BUTr ON THE OTHER HANDr 
WAS FAIRLY EASY TO CORRECT. 

tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt••············ 
APL CHARACTER SET FOR THE VT220 FAMILY OF TERMINALS 

lHE VT200 FAMILY OF TERMINALS SUPPORTS DOWN-LINE LOADABLE 
CHARACTER SETS. THE HAIN OBSTACLE OF USING THIS FEATURE IS THAT THE 
CODE SEQUENCE USED TO GENERATE CUSTOM CHARACTER SETS IS DIFFICULT TO 
GENERATE FROM SCRATCH, TO OVERCOME THIS DIFFICULTY, I HAVE WRITTEN 
A PROGRAM CALLED COMPOSE THAT CAN BE USED TO EASILY DEVELOP CUSTOM 
CHARACTER SETS, THE PROGRAM DISPLAYS A CHARACTER CELL THAT YOU USE 
TO FORM YOUR CUSTOM CHARACTER BY TURNING OFF AND ON PIXELS WITHIN THE 
DISPLAYED CHARACTER CELL. AFTER THE CUSTOM CHAR~CTER SET CUP TO 95 
INDIVIDUAL CHARACTERS) HAS BEEN DEFINED, THE PROGRAM STORES THE 
CHARACTER SET IN A FORTRAN DIRECT ACCESS FILE. THE PROGRAM ALSO WILL 
GENERATE THE CODE SEQUENCE NEEDED TO GENERATE THE CUSTOM CHARACTER 
SET ON THE VT220 FAMILY OF TERMINALS. 

I USED THE PROGRAM TO GENERATE THE APL CHARACTER SET. IT 
SHOULD BE POSSIBLE TO USE THE CODE SEQUENCE LISTED BELOW TO GENERATE 
THE APL CHARACTER SET ON NON-RSX OPERATING SYSTEMS SIMPLY BY TYPING 
THE FILE AT YOUR TERMINAL PROVIDED THAT THE VT220 IS CONFIGURED TO 
BE A VT220 AND PERMIT USER DEFINED KEYS, 

THERE IS ONE RESTRICTION THAT APPLIES, THE RESTRICTION IS THAT 
THE OVERSTRUCK APL CHARACTERS WILL BE DISPLAYED AS ONE OF THE TWO 
CflARACTERS INVOLVED IN THE OVERSTRIKE. FORTUNATELY• YOU CAN ENTER 
OVERSTRUCK CHARACTERS IN THE NORMAL FASHION ON THE VT220 AND THEY CAN 
BE PRINTED ON APL TERMINALS SUCH AS THE LA12 OR THE LA120 WITH THE APL 
CHARACTER SET OPTION. 
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CODE SEQUENCE USED TO GENERATE THE APL CHARACTER SET ON THE VT220 

<ESC>P11111<1 
CACTCACT/TTTTTT??l?TACw??T/TTA@??TTl?TOsC?T?/T??T@TTTITTGSaTTT/AAAAAAATI 
sssssssT/T??????TIT?TCsOTT/???@?TT?ITAAA>TTT/TAAABTTTIACGOGCAT/TTTTTTTTI 
_OGCGO_?/???????TlssswkiST/?A@???TTIOOOSOOOT/???i?TTTIT? __ T???/TA@TTTTTI 
000{0001/T??@T?T?l????????/??BB????l??_OGCAT/A@T?T?T?lwCAAACwT/T@AAAITTI 
TGC}T???/?AABAA?TICaaQQSGT/BAAAAAATIAAAQQYeT/@AAAAA@Tl-oSc} __ T/TTTTBTTTI 
lQIIIIa?/@AAAAA@?lwcQQQQcT/?@AAAA@?iAAAaQIE?/?A@T?T??lkQQQQQk?/@AAAAA@TI 
KQQQQKw?/@AAAA@??ITTwCAT??/??T@A???l??}AAAA?/??BAAAATIT?ee??TT/?A@TT?TTI 
?CsOsC??/?@??T@??l?TKK??T?/?TBB????IACGO_?TT/T?TT?@A?IAAAAAAAT/??TTTTTTI 
wCCCwCC?/?@l@?@@?l???<????/AAABAAA?l?wCCCw??/T@??T@??l}???????/BAAAAT?TI 
?sSSSS?T/??@@@@??l???T??T?/CCCCCCC?IKScCcSK?/??T@????l?_OGO_?T/BAAAAAB?I 
??Cw????/????@???l?OsssOTT/????????l??GEA??T/T???T???l}AAAAA}?/BAAAAAB?I 
TT?}TT??/?TTB????ICCC<CCC?/???@???TlwCCSCCw?/T@@@@@T?IOSwOwSO?/?@?T?@TTI 
CAAalICT/???A?T?Tl??wcccW?/?A@???T?l}AAAA???/B?TTT?TTl_OGO_OG?/?????TT?I 
O_'>}?_O?/??@B@???IT{???{??/??@@@T?TlwC_o_cw?/?@?T?@?Tl?GGGGGo?/?@@@@@??I 
UGC>CGO?/???B?T??l?oGGGGG?/??@@@@@?IOwS0000?/??@?????1{00000??/@???????I 
OOOOSwOT/TTTT@T??IT?aSGTTT/AAAAAAA?IOOOOOOO?/T??T????IOSCACsO?/?T@A@T??I 
oscacso?/B?????B?l}QQQQQk?/BAAAAA@?l{AAAAAC?/@AAAAA@?l>AAAACw?/BAAAA@??I 
}QQQAAA?/BAAAAAA?l}QQQAAA?/B???????lwCAAaac?/?@AAAA@?l}00000}?/BTT?T?B?I 
?AA>AA??/?AABAAT?l???A>AT?/@AAA@?TTl>OOsCA??/B?TT@ATTl}TTT??T?/BAAAAA??I 
}CGOGC}?/B?????BTl>CGO_?}?/B???T@BTl{AAAAA{T/@AAAAA@Tl}QQQQQKT/BT??????I 
<AAAa{??/@AAAA@A?l}QQQaQKT/BTT??@A?IKQQQQQc?/@AAAAA@?IAAA>AAA?/T??B????I 
}?????}?/@AAAAA@T;Ew_T_WE?/??@A@?T?;}?_O_?}?/B@???@B?IACsOsCA?/A@???@A?I 
ACGoGCA?/???B????;AAaQIEA?/ABAAAAA?;?OOkAAA?/???@AAA?;?OOOOO{?/??TT?T@TI 
AAAkOO??/AAA@??TTlGSS}SS_T/T@@B@@TT 
<ESC>\ 
<ESC>JB 
<ESC>l1 
<ESC>C2J 
<ESC>CH 
-N 

! 't$Z&'lll+1-,/01234567B9:l<=>T 
@ABCDEFGHIJKLMNOPQRSTUVWXYZC\J-_ 
'abcdefshiJklmnoParstuvwx~z{l}H 

<ESC>t3 ''t$Z&'ll*+,-,/01234567B9:;<=>T 
<ESC>t4 !'t$Z&'ll*+,-,/0123456789:;<=>? 
<EBC>t3@ABCDEFGHIJKLMNOPQRSTUVWXYZC\J-_ 
<ESC>t4@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]-_ 
<ESC>t3'abcdefshiJklmnoParstuvwx~z<l>H 

<ESC>t4'abcdefghiJklmnoParstuvwx~z{l}H 
-u 

ittttttttttttttttt~'tttttttttttttttttttttttttt•••••••••••tttttttttttttttt•••••• 
PROGRAM AVAILABILITY 

THE I/D SPACE APL INTERPRETER HAS BEEN SUBMITTED TO 
THE RSX SIG TAPE FOR THIS SYMPOSIUM, IT MAY BE SUBMITTED TO 
THE DECUB LIBRARY SOMETIME IN THE FUTURE, 

THE COMPOSE PROGRAM AND APL CHARACTER SET CODE SEQUENCE 
LISTED ABOVE HAS ALSO BEEN SUBMITTED TO THE RSX SIG TAPE FOR THIS 
SYMPOSIUM, YOU MAY ALSO ORDER THEM FROM THE DECUS LIBRARY <DECUS 
PROGRAM NO, 11-7601, 

••••tttttttttttttttttttttttttttttttttttttttttttttttttt••······················ 
QUESTIONS AND ANSWERS 

THE SPECIAL CHARACTER SET 
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" YOUR JUNTA AT WORK 

Dou~ Bohrer• Larrw Leblanc and Bob Awde answer auestions on APL-11 in 
New Orleans. !Photo b~ S. Abercrombie) 
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fTHE (LINKED LIST) 
The newsletter of the 

DECUS Artificial Intelligence Special Interest Committee 
... it's the real thing. 

FROM THE EDITOR 

Welcome to the third issue of (THE (LINKED LIST)) and the first issue of the 
DECUS SICS COMBINED NEWSLETTERS. Now that the transition to a single monthly 
DECUS publication is complete, you can look forward to receiving your copy of 
(THE (LINKED LIST)) every month. 

SOiie interesting developments have taken place within the DECUS AI group since 
the last issue of this newsletter and the Spring DECUS Symposium. Our group 
now has a well-defined structure, an expanded steering c0111ittee and two 
Digital counterparts. By the time you read this, our organization will very 
likely have a new na111e and a broader scope. Until now, AI interests and 
resources within DECUS have been dispersed among several SIGs and their 
respective working groups. After • joint working group 111eeting in New Orleans, 
we decided that this diffuse structure limited our ability to ... t the needs of 
those DECUS llelllbera who have an interest in AI. We concluded that we could 
better serve these 118111bers, and the Society as a whole, if we reorganized as a 
discrete functional group which would serve as a focal point for AI activities 
within DECUS. Accordingly, we have applied for formal recognition as the DECUS 
Artificial Intelligence Special Interest C0111111ittee. 

As of press time, our SIC status is still pending. Personally, I'• optimistic, 
but I'd rather not .. ka any assumptions or predictions. For 110re information 
on the SIC issue, refer to 'From The Chair' and the 1 AI SIC Proposal.' These 
articles provide an overview of our efforts to achieve SIC status, explain the 
factora behind our deciaion to apply for recognition as • functional group, and 
suamarize the benefits that thia proposed reorganization will yield. 

This issue features an article by Art Beane, one of our DEC counterparts from 
the AI Technology Center in Hudson. 1 AI At Digital' provides an introduction 
to the atructure and purpose of the AITC, and is the first in a series of 
articles authored by DEC AI apecialists. Also included this 110nth is a listing 
of our steering c111111ittee and background aketches on several of ita 11811bers; a 
brief list of auggested readings in AI; a book review, and an AI SIC Survey and 
Questionnaire. Pless• take the ti .. to complete the questionnaire - your 
responses wi 11 help us determine what you need and would I ike from an AI SIC. 

le welcome your letters, questions, suggestions and articles. Material 
submitted for publication in (THE (LINKED LIST)) should be addressed to: 

Terry Shannon 
P.O. Box 63 
Spring HouH, PA 1Mn 
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FROM THE CHAIR 

Celebrate with us! We've taken the first steps toward becoming a SIG. At 
the New Orleans symposium, we took the big step of requesting SIC status. 
The SIG Council and the Management Council agreed, pending acceptance of 
our missions and goals statement and budget. Our editor has condensed the 
missions and goals statement so that we may present significant portions of 
it in this edition. The full statement and our budget have received 
wonderfully positive comment. By the time you read this newsletter, we 
hope to be the DECUS AI SIC. 

Our progress is exciting. We've begun to forge a group of people into a 
functioning steering committee. The deadlines have been difficult for a 
new group to meet, but I confess to pride in our accomplishments. The 
newsletter, you have in your hands. We've been fortunate enough to have an 
experienced editor. When the abstracts for Anaheim appear, I urge you to 
look for our sessions. A number of people have contributed to that effort 
and prospects look excellent. Our pre-symposium seminar (PSS) abstracts 
will be out soon also. Consider attending one of them. AI, a general 
coverage of a number of topics in the field, is an adaptation of a seminar 
previously offered by LATSIG. I will be coordinating that offering with 
assistance from a number of others. Greg Parkinson, its original author, 
will be working with me. Don Rosenthal is working with Nancy Wogrin and 
others at DEC to create a new seminar on OPS5, DEC's language for expert 
systems. Dave Slater is offering the seminar he has given for the VAX SIG 
on LISP, the traditional language of AI. We're also working on session 
notes, a tape, and having great fun debating the issues concerning the 
store and buttons and mascots. 

We offer heartfelt thanks to a number of supporters: Larry Jasmann, our 
mentor, Ted Bear, Bill Brindley, Jeff Killeen, our review committee, 
Steve Pacheko, Marg Knox, and Kathy Hornbach who, as Chairs of the three 
SIGs (DMS, VAX, and L&T) that have been sponsoring us, offered their 
support, the SIG Council, Symposium Committee, PSS committee, and DECUS 
staff for helping us find our way around as newcomers, Art Beane, our 
counterpart, Margaret Meehan and others at Digital, and the large number of 
others who have offered insights, congratulations, and encouragement. 

I think that we're on the road to having an excellent SIG. I invite you to 
join us. 

Cheryl Jalbert, Al SIC Chair 
J c c 
128 West Broadway 
Granville, Ohio 43023-0381 
(614)587-0157 

WHO'S WHO ON THE AI STEERING COr.t.tITIEE 

The portion of the AI Steering Committee which has been in contact with the 
chair since the last symposium is listed on the following page. Refinements 
in this list are to be anticipated by the time of our first woods 11199ting. 
We've also included biographical information provided by several Steering 
Coemittee llHllllbers to give you an opportunity to get to know who we are and 
what we do. 
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Terry Shmnnon 
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Sa I I y Townsend 
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IN CREATER DETAIL. .. 

Position 

Chair 
Asst. Chair 
Symposia Rep. 
Asst. Symp. Rep., Session Notes Editor 
Newsletter Editor 
Newsletter Publisher 
Membership Coordinator 
PSS Schedu I i ng 
Store I. Buttons 
Quality Control Chr. 
Qua I i ty Contro I 
Site Coordinator, Anaheim 
Volunteer Coordinator, Anaheim 
Member At-Large 
Member At-Large 
DEC Counterpart 

Cheryl Jalbert, AI SIC Chair 

Cheryl Jalbert is a Senior Consultant with J C C, a consulting firm 
specializing in training, VAX/VMS applications design, and corporate computer 
planning. Cheryl has a masters in Computer and Information Science from the 
Ohio State University. Her particular interests are expert systems, database 
support for knowledge engineering, and application design. The AI SIC is 
important to Cheryl as a way to expand her knowlege and experience in the 
exciting field of AI and as an opportunity to share ideas with interesting 
people. In addition to serving as AI SIC Chair, Cheryl is a founder and 
co-chair of the LAMA LUG. 

Don Rosenthal, AI SIC Vice Chair 

Don Rosenthal has been active in DECUS for a year and a half, and has held 
the position of AI coordinator for the Language and Tools SIG. Don is still 
active in the LlT SIG, but his position as AI SIC Vice Chair gives him the 
opportunity to share his knowledge of AI languages. Don works for the Space 
Telescope Science Institute, where he is responsible for incorporating AI 
techniques into ground support systems. His current project is the 
implementation of an OPSS-based expert system that will transform astronomers' 
proposals into a series of spacecraft activities. With the help of Nancy 
Wogrin of DEC's Educational Services, Don will present a pre-symposium seminar 
on OPSS programming at the Fall 1985 Symposium. As Don is especially 
interested in the enhancement of the OPSS language and development environment, 
DECUS members who use OPSS are encouraged to contact him with their wishlist 
ideas, suggestions or pet peeves. 
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Terry St.nnon, Newsletter Editor 

Terry Shannon has been involved with C0111puters and data processing for over 
10 y .. rs and has used Digital hardware extensively. He is presently employed 
by Professional Press as technical editor of two DEC-specific 11agazines. In 
addition to writing articles on all aspects of Digital c011puting (including 
several on AI), Terry serves as the firm's VAX system .. nager and recently 
published his first book, a user's guide to VAX/VMS systems. A DEOJS 1111111ber 
since 1982, Terry serves on the Site Management Steering C111111ittee, the 
Connunicstions Executive Committee and the Support Services Committee. 

Pam Vavra, Membership Coordinator 

Pam Vavra has a B.S. in mathematics and psychology and has been employed in a 
progra11111ing, analysis or research capacity for the past 12 years in a variety 
of scientific research environments, most of which have involved digital image 
processing. A DEOJS member since 1979, Pam's interest in AI began in 1973 
when she attended a lecture by Marvin Minsky and found AI to be an ideal area 
to apply her expertise in math and psychology. Currently employed by KMS 
Fusion, Inc., Pam recently completed a NASA-sponsored study aimed at applying 
AI techniques to image processing problems. She is primarily concerned with 
the modeling of mental processes employed by scientists as they interpret film 
data; and welcomes the opportunity to exchange information with others who are 
involved in similar application areas. 

Robert Zeek, Newsletter Publisher 

Robert Zeek has worked in Data Base Management on mainframes, minicomputers, 
PDP's and Vaxes for over 9 years. He started with a Princeton based DBMS 
vendor and has worked at two major Rl.D centers doing data base applications 
and administration. He has also developed several decision support systems 
based upon various Data Management Systems. His current assignment at Pfizer, 
Inc. is to specify hardware and software for Off ice Automation and electronic 
archiving of scientific data. This has taken him deep into the field of 
Natural Language Indexing and, consequently, AI as a whole. 

AI SIC PROPOSAL 

Artificial intelligence is generating considerable interest among computing 
professionals in both the research and applications spheres. Topics such as 
expert systems, natural language interfaces, machine vision, robotics, and 
decision support systems intrigue many of us and are increasingly important in 
applications environments. DEC is a leading developer of AI software and 
systems, and the firm's 32-bit and 36-bit computers are the hardware of 
choice in AI research. Because of DEC's extensive involvement with AI, DECUS 
members and potential members have begun to expect to find AI resources within 
the DECUS organization. 
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Those with an interest in AI have been able to turn to DECUS for several years 
now. AI-oriented sessions were first presented by the V~ SIG at the Spring 
1983 Symposium. The Spring 1984 Symposium, which featured five AI sessions, 
marked the first time that DEC sent a representative from the AI Technology 
Group to a major DECUS event. The interest in AI was even stronger at the 
Fall '84 Symposium. A member of DEC's AI Technology Group offered to serve 
as a counterpart to an AI group within DECUS. At that time, the establishment 
of a formally recognized AI group was unfeasible because those DECUS members 
who shared a common interest in AI were scattered among several SIGs. Even so 
these members were enthusiastic about maintaining contact with one another 
between symposia. 

In New Orleans, there were eleven AI-related symposium sessions. As the 
symposium progressed, it became evident the concept of a discrete AI group 
enjoyed widespread support. Many DECUS leaders, including the SIG chairs 
whose SIGs would be most affected by such a group, offered encouragement 
that those people interested in an AI group request SIC status. Accordingly, 
the AI working groups of two SIGs met in a joint session and voted 
overwhelmingly to request SIC status. Steering committee officers were 
appointed and short term goals were discussed, and a subsequent open meeting 
generated suggestions and proposals for future symposium sessions. 

As of this writing, DECUS recognition of an AI SIC is not a foregone 
conclusion. However, we have drafted a position paper and an initial budget, 
and we have begun to organize our resources to achieve SIC status. It has 
become evident that there are resources which are not being exploited for lack 
of an AI SIG. It's equally clear that within the general AI community there 
is a need for the type of group which we propose. Numerous groups discuss AI 
research ideas, but there are few resources for persons interested in 
real-world AI applications. 

Therefore, we propose to form the DECUS Artificial Intelligence SIC as a 
precursor to an Artificial Intelligence SIG. Our goals include: 

o Providing an effective forum for the many changing issues that affect users 
developers, and managers of systems involving AI technology relevant to DEC 
products. 

o Facilitating the exchange of information and ideas in this sphere among DEC 
DECUS, and the external AI community. 

o Providing a focal point for those DECUS members who want to broaden their 
knowledge through exposure to this new and much discussed subfield of 
computer science. 

o Serving as a resource for DECUS members who face the challenge of 
implementing applications which employ aspects of AI technology. 

Al-5 

A number of factors were analyzed and evaluated during the course of 
preparing this proposal. The establishment of any new group within DECUS 
is contingent upon several criteria. Significant among these are the 
availability of resources, the endorsement and support of DECUS leadership, 
the level of interest shown by the general DECUS membership for the topic 
or area the group intends to address, and the ability to deliver a viable 
product or service that will not duplicate the offerings or activities of 
existing groups within the Society. 

We are confident that our proposed AI SIC fulfil Is these criteria. We have a 
growing membership list, an active steering committee and a cooperative DEC 
counterpart. We have sponsored useful, well-attended symposium sessions 
and presymposium seminars, and we plan to expand their number and scope in 
the future. Our leadership consists of qualified, eager people who have the 
talent, motivation and experience necessary to the success of a SIC. Our 
goals are supported by other DECUS leaders, and the DECUS membership as well. 

A substantial and growing level of interest in AI exists among DECUS members. 
Although we have attempted to satisfy this interest through a newsletter, 
symposium sessions and presymposium seminars, a more formal approach is needed. 
As an AI SIC, we will foster communication among people creating AI 
applications, satisfy the intellectual curiosity of the general DECUS 
membership, and provide resources and information for the novice. 

The provision of these services wi I I not duplicate the activities of existing 
DECUS organizational units. A service group dedicated to the dissemination of 
information on AI applications would be unique both within DECUS and the 
computing community as a whole. There is a growing need for an organization 
devoted to the application of AI technology to real-world problems. Our group 
will fulfill this need by discussing AI products, user implementations, and 
the services offered by DEC's AI Technology Group. We believe that an AI SIC 
will have a positive impact on DECUS, and invite you to become a participant 
in our activities. Pending SIC approval, we will: 

1. Expand our scope and begin to fulfill our mission by seeking further support 
from our counterparts, other people known to us within DEC's various AI 
groups, and those users we can identify who are active in AI projects and 
likely DECUS participants, but are not currently active. 

2. Contribute high quality material to the newsletter. 

3. Hold woods meetings to further refine our definition and draft our charter. 

4. Present high quality Pre-Symposium Seminars and Symposium Sessions. 

5. Present a draft of the charter at the Spring 1g55 Symposium in Dallas. 

6. Continue our work on the newsletter, symposium sessions, PSSes, resource 
reviews, communication with DEC, and refinement of our charter. 

7. Seek SIG status. 
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AI AT DIGITAL 

By Art Beane 
Manager, Product Management a Marketing 
DEC AI Technology Group 

Over the past few years, there has been an incredible amount of media hype 
around artificial intelligence. Some articles tout AI as the saviour of the 
industrial world, others complain that AI never keeps a promise. Obviously, 
the truth must be somewhere between. At Digital, artificial intelligence is 
considered to be a technology to be applied to solving certain kinds of complex 
problems. Over the next several months, we'll be writing articles that will 
demonstrate how to tell whether a program is amenable to AI techniques or not, 
how the techniques are used at Digital, and give suggestions to help you get 
started in AI. 

These articles will be written by members of Digital's Artificial Intelligence 
Technology Center (1 AITC 1), located in Hudson, MA. This first article will 
give you some idea about the structure of the AITC. There are currently about 
150 people in the center, working in four groups. As an indication of how much 
importance Digital places in AI technology, each group reports to a different 
vice president. All told, at least 10 of the Digital vice presidents have some 
AI responsibilities. 

Intelligent Systems Technologies Group (IST) 

IST is part of Digital's manufacturing organization, and is the founding group 
of the AITC. The group is chartered to develop internal applications using AI 
technology. The most publicized IST applications, XCON and XSEL (batch and 
interactive configurers, respectively), are just the tip of the iceberg. More 
than three dozen projects are underway in such areas as complex business 
management, inventory control, plant and shop floor scheduling and project 
management. IST is also responsible for in house training of application 
developers, sometimes called 'knowledge engineers.• 

AI Applications (AIA) 

As part of Digital's Field Service, AIA spends most of its time on diagnostic 
class applications. Notable among these is Al SPEAR, which detects 
intermittent failures in magnetic tape drives by evaluating the error log, 
rather than by running diagnostic programs. Here's a program that really 
believes in Murphy's Law: Diagnostics never detect failures when the problem 
is intermittent! Other application areas being worked on in AIA include 
automated crash dump analysis, trouble shooting tools for complex networks, 
and an expert system that assists TOPS-20 users to migrate to the DCL command 
language on the VllX.. 
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AI Marketing (AIM) 

Marketing is one of the most difficult tasks at Digital. AIM has the 
responsibility of not only convincing customers that Digital's experience 
in AI is proof that the technology is real, but also must help the strategic 
marketing groups (A.K.A. 'Product Lines') fit AI into their plans. To meet 
these goals, AIM concentrates to a large extent on the applications to which 
AI is most appropriate. Using both third party and Digital developed tools, 
AIM provides the support and guidance that will help organizations use this 
technology most effectively. 

AI Technology Group (AITG) 

As part of Central Engineering, AITG has the charter to produce Digital 
developed AI tools. AITG is split into four subgroups, each dedicated to a 
piece of this goal. The LISP related product group is responsible for VllX. 
LISP development, much as its name implies. In addition, members of this 
group serve on the Common LISP standards committee. A second product 
development group is responsible for all other products. Best known of these 
is OPSS, the high performance expert system development language. Advanced 
Development is the name of the third subgroup. A/D has a two-part job. The 
first is to perform the research needed for advanced features of existing and 
future products. The second is to serve as the incoming technology transfer 
point for AI. In this role, they monitor research projects in universities 
and national programs (such as MCC in the US) to determine which of these can 
be turned into products. The fourth subgroup in AITG is Product Management 
and Base Product Marketing. This group has the responsibility of managing 
product life cycles. In effect, the product manager has to look like an 
engineer to marketing groups and customers, and like a marketer to engineers. 
Product managers are responsible for making sure the product that gets 
developed meets the needs of the marketplace in functionality, price and 
timing. 

To summarize, the AITC is Digital's central resource for AI applications 
and products. Over the next several months, various members of the AITC 
will show how Digital uses this technology to solve real-world problems. 
This is why we say, 'Artificial Intelligence: Experience Makes It Real.• 
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SUCQESTED READING UST 

There •re • significant nUllber of booka devoted to AI •nd its v•rious 
aubdisciplines. One of our ongoing projects i• the c1111pil•tion of• 
bibliogr•phic listing of AI literature. Ulti118tely, we plan to exp•nd the 
scope of this reference service by including reviews or sunaaries of .. ch 
title on the list. Although this effort is still in its preliainary stages, 
we have included an abbreviated book list to give you some suggestions for 
further r .. ding. The content of .. ch book is indicated by the following 
key: I - Introductory, R - Reference, RR - Res .. rch Review, T - Technic•I. 

Artificial Intel I igence: Making Machines Think, P .. t {I) 

Artificial Intel I igence: The s .. rch For The Perfect Machine, Stevens {I) 

Artificial Intelligence and Robotics, Gevarter {I,T) 

Building Expert Systems, Hayes-Roth et al {I,T) 

Common LISP, Stee 1 e {T) 

Engineering Intel I igent Syst-, Glorioso and Osorio {T) 

Expert Systems, Ki ng {I) 

Godel, Escher, Bach: The Eternal Golden Braid, Hofstadter {I) 

Into The H .. rt Of The Mind, Rose {I) 

LISP, W i nston {I, T) 

Machines Who Think, McCorduck {I) 

Programming In PROLOG, Clocksin and Mellish {I,T) 

Programming Expert Systems In OPSS, Brownston et al (I,T) 

Readings In Artificial Intelligence, Webber and Nil Ison {RR,T) 

Robotics, Minsky {I) 

Rule-Based Expert Systems, Buchannan and Shortliffe {RR,T) 

The AI Business, Winston and Prendergrast, {I) 

The Cognitive Computer, Schank {I) 

The Fifth Generation, Feigenbaum and McCorduck {I) 

The Handbook Of AI (3 volumes), Barr, Cohen and Feigenbaum {R) 
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BOOK REVIEW: 

ARTIFICIAL INTB.LICENCE AND ROBOTICS: FIVE OVERVIEWS 

Business/Technology Books 
P.O. Box 19475 
S.cr••nto, CA 11581g 
668 P898S 

Every ti• I visit the loc•I bookstore, it seems th•t there's •t 1 .. st one new 
AI book displ•yed prominently on the science and technology bookshelf. While 
most of these books •re interesting to r .. d for diversion, they don't convey 
1111Ch technic•I infor .. tion •nd •re of little v•lue to persons attempting to 
conduct •n in-depth study of AI. Artificial Intelligence •nd Robotics: Five 
Overviews, by Dr. William Gevarter, is a welcome contrast to the current 
bookstore offerings. If you're looking for a comprehensive, technically 
oriented reference source on •rtifici•I intelligence •nd rel•ted topics, 
this book Mrits your consider•tion. 

The book ia structured as a five volu11e, seven section report. Collectively, 
the five volU1118s provide• through grounding in AI •nd its key applic•tion 
ar .. s: robotics, expert systems, computer vision, and natural language 
processing. Each section details current develop119nts and future trends in 
AI or one of its application are•s, and each is supported by useful figures, 
tables, and references. 

The book begins with • 90-page introduction to robotics. In this section, 
brief explanations of the key i111plementation issues in the field of industrial 
robotics are presented. After sum...rizing the current atate of the •rt in this 
discipline, the author details res .. rch efforts underway in the United States 
and abroad. Interestingly enough, as the book points out, while JaP8n boasts 
some 70I of the world's robot popul•tion, it is the Europ .. ns whose robotics 
research progr•m is number one in terms of monetary investment. 

Section Two deals with expert aystems, the current standard b .. rers of AI. In 
64 pages, most of the salient points brought forth in Hayes-Roth's 'Building 
Expert Systems' are sU1111111rized, 1 .. ving the r .. der armed with a good conceptual 
view of what expert systems •re, how they work and what future research is 
needed to make these sophisticated programs more practical. 

The following section is a 150-page review of computer vision. From the 
standpoint of AI, computer vision or image processing is still a discipline in 
its infancy. In gener•I, it's one of the least understood •nd most complex 
human functions that we •re attempting to model and mimic today. The text does 
a good job of explaining what is involved in image analysis and processing, and 
you'll come away with an appreciation of the difficulty involved in teaching a 
machine to distinguish • shadow from a rock, or an iron fence from a less 
substantial clump of reeds or gr•ss. 

Section Four addresses natur•I language processing. At 44 pages, this segment 
of the volu11e is somewhat skimpy, but it does provide an overview of the issues 
that form the crux of NLP: semantics, parsing and understanding. If you want 
to delve more deeply into this facet of AI, the section concludes with an 
extensive list of sources for further information. 
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The last 220 pages of the book consist of Sections SA through SC, collectively 
referred to as Artificial Intelligence: An Overview. Section SA introduces AI, 
explains its basic elements, history, application areas and projected future 
developments. As with several other sections of the book, this segment 
concludes with a useful glossary of AI terminology. 

Section SB surveys the fundamental application areas for AI. These are treated 
individually as expert systems, computer vision, natural language processing, 
speech recognition and understanding, speech synthesis and problem solving and 
planning. While some of the topic names may seem repetitious, the content of 
this section is by no means a rehash of the first four sections of the book. 
The author's emphasis of AI applications is most appropriate, for it is through 
these real-world applications that AI shows its practicality and profitability. 

The book concludes with a section entitled 1 Basic Topics•. Here, the author 
discusses AI and automation, knowledge representation schema, the problem 
solving aspects of AI and computational logic. This material is essential to 
more detailed study of AI techniques and implementation languages, particularly 
the logic-oriented PROLOG favored by the Japanese and a growing number of AI 
specialists in this country. 

Artificial Intelligence and Robotics: Five Overviews will never make the 
bestseller list, but it's a valuable reference tool for the serious student or 
practitioner of AI. Dr. Gevarter has an extensive background in AI, and this is 
reflected throughout the book. I enjoyed reading the volume and was impressed 
by the wealth of information the author presents to his readers. While 
I question the logic of presenting introductory information in the final 
sections of the book, the fact that the material is understandable to a layman 
makes this title particularly suitable for the EDP specialist who wants to 
obtain a thorough grounding in AI fundamentals, techniques and applications. 

- reviewed by Terry C. Shannon 
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LETTER FROM THE EDITOR 

Hello! Let me welcome you to the brand new Decus Newsletter. I'm sure you 
have already heard all you want to hear about the "new", "better" format. 
I'll just add that we should all benefit from the change. At a minimum, 
it will be cheaper for most of us! 

But, that's not all that's new. You are reading a brand new section in 
that brand new newsletter. Welcome to the Business Application Special 
Interest Group Newsletter. I am excercising my "Editorial" rights in 
calling us a Group, we are still a Committee. Our strong leadership, 
headed by Stu Lewis, is working on that minor technicality. 

Finally, we also have a new Editor. This is my first time ever doing 
anything remotely like trying to put together a newsletter. So please, be 
gentle with me. 

What we are going to try to do in this newsletter is something a little 
different from what you expect to see in a Decus Newsletter. 

Normally, you would read the PAGESWAPPER and see some nifty little (or big) 
DCL procedure or MACRO code telling you how to modify, automate, fix (pick 
one) your system to do strange and wonderful things. Or you read the 
WOMBAT EXAMINER to find out the latest clever work around for some 
un-documented feature in Datatreive. You get the idea. 

I take my hat off to the technical geniuses who work out all the arcane 
secrets of our various systems. More than once, their brains and effort 
have made my life a little easier. 

The problem is that not all of us are wizards. Our contributions to the 
newsletters in the past have been passive. We could only read about what 
others had done. 

Those days are gone forever! EVERYONE gets to contribute to the Business 
Application SIG (Editorial license again) Newsletter! Our purpose is to 
share with others how we have used computers to come up with solutions to 
our business problems. 

How has the 
successful? 
without the 
by the ever 

use of computers made your company, job, or self more (less?) 
What are you doing today that would be impossible/impractical 

computer? What can't you do today that you were told you could 
optimistic salesperson who sold you the latest "hot stuff"? 

We don't intend to compete with the technical guys who fiddle the bits for 
us. we want to know what you were trying to get done that needed those 
bits fiddled in the first place. What are you using computers for? Why 
are you using computers instead of some other way of getting the job done? 
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What problems has the computer solved or created for you? 

War stories and glorious adventures, we want to hear them all. This is 
your chance to contribute to that thing called Decus. Your ideas and 
experience can help others "get the job done•. 

we started out talking about new. We end up talking about old. The old 
lines ••• This is your newsletter ••• We need your articles to make it 
work ••• We need your participation ••• have never been truer than they are 
today. 

Decus is an exciting organization. It is adapting to the new ways 
computers are made, sold, used. The new Business Application SIG is one of 
those adaptations. Welcome to that new Decus, that new SIG, that new 
newsletter, welcome from that new Editor. Interesting things are 
happenning. You are making them happen. Let us know about them, we want to 
share the wonder. 
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BUSINESS APPLICATIORS SPECIAL lllTBUST CC»IMITTEE 

The Business Applications SIC serves the c011111Un1ty of users, managers, and 
developers who are concerned with business application solutions to business 
problema. 

The focus is on business coaputer ayateaa with an integrated set of solutions 
rather than sets of independent hardware and software products. 

Business application systems provide solutions in areas such as retailing, 
manufacturing, warehouse distribution, inventory control, finance, accounting, 
project management, business planning, and the like. 

These business application systema are diverse in nature, but are integrated 
into a uniform environment by the designer and developer. 

We address the needs of the designer and developer who want information 
concerning the proper makeup of a business application. 

We address the needs of professionals who want to know the uses that 
technology-baaed solutions have in the business environment. These people are 
interested in the integration of diverse applications in order to effectively solve 
business problems. 

We are interested in promoting communication between these designers, 
developers and professionals in order to promote the evolution of technology-based 
solutions that meet user needs. 

We serve membership by addressing the issues involved in the use, management, 
and development of computer-based solutions. 

WELClllEI 

To the Business Applications SIC newsletter! We thank you for your interest in 
the SIC and in this newsletter! This premiere edition of the Combined Newsletter 
also marks the first edition of a newsletter for our newly formed committee. The 
SIC marked its first symposium in May 85 in New Orleans, where nearly thirty 
sessions pertaining to Business Applications were presented by the SIC. They were 
received by a responsive and enthusiastic audience. We are encouraged and pleased 
by the response to our new organization, and thank those of you who attended in New 
Orleans, those of you who stopped by our SIC suite to offer encouragement and 
support! A special thanks to the DECUS SIG Council and DECUS staff for their 
thoughtful support in the genesis of the Business Applications SIC. We look forward 
to seeing you again in Anaheim, and invite all to visit our sessions (we are now 
reviewing over seventy SIC sessions for Anaheim - a pleasing job!) and also invite 
you to visit our suite at the Disneyland Hotel this December. We will be detailing 
specifics on the sessions for Anaheim in future issues of this section of the 
Combined Newsletter. Be aware also that the Business Applications SIC is sponsoring 
two Pre-Symposium Seminars at the Fall.Symposium. Details will follow in the 
Symposium Registration Kit that is forthcoming. Remember that Pre-Symposium Seminar 
registration is one of the best bargains in seminar programs available to you. 
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Stuart Lewis, Chairman 
Ronald Rubin, Symposium 

Representative 

LEGAL PROBLEMS WITH SOF'NAllE PllOTECTIOR AIOI SOFlVAllE AIOI IWIDllAllE WAllAllTIES 

Lawrence B. Eisenberg 
L.B. Eisenberg Law Corp. 

Introduction 

Computer software - for applications and hardware - is the subject of 
considerable litigation in the United Sates, with damage awards now reaching 
ailliona of dollars. These awards, for the moat part, are baaed upon a growing 
recognition of the need for honesty in representations by a hardware or software 
vendor to members of the public, following a rather long period of time where the 
vendor's warranty liability limitations were virtually a total shield. 

Even though there is a definite and measurable trend toward holding vendors to 
a more strict accountability, decisions throughout the country are anything but 
uniform and what may appear to be settled in one state may be quite another story in 
another. Even in the same jurisdiction conflicting decisions are being reported so 
that it is exceedingly difficult to advise clients as to how to be protected in the 
event of litigation and how, if at all possible, to avoid litigation. 

ntis discussion is GENERAL and any rules or advice given must be understood as 
not applying to any individual situation but to be illustrative of some of the 
problems and exposures existing in the big world of commerce. 

YOU HUST CONSULT WITH AN AT'l'ORNEY FOR SPECIFIC PROBLEMS OF ADVICE REGARDING ANY 
PERSONAL QUESTION YOU HAVE. 

At this time, the cardinal rule with respect to protecting oneself may be 
expressed as mere hope or prayer, at least until the rules developed by both the 
courts and the legislatures and Congress become far more solidified than they are at 
this time. 

If a VENDOR is engaged in several ]urisdictions (e.g., across state lines), 
then the issues which relate to what may be allowed and what may not in any given 
situation not only may, but probably will, vary. 

While the subject of this discussion is primarily that of SOFTWARE, may 
situations are identical with hardware - it's just that the representations may be 
different and the courts aren't used to "hardware" types of problems - yet. Indeed, 
not only the courts, but the coaputer industry itself has considerable difficulty in 
defining the difference between hardware and software, resulting in such inbetweena 
as "firmware" and "slushware" 

Software Protection 

Four types of possible protection for software: 

- Copyright 
- Patent 
- Trade Secrets (contract) - Unfair Competition 
- Plain secrecy 

Copyright 

Current law is poorly defined. In Data Cash Systems, Inc. v. JSA Group, Inc. 
((N.D. Ill. 1979) 480 F. Supp. 1063, aff'd on other grounds (7th Cir 1980) 628 F.2d 
1038] the trial Court found that a computer chess game, whose object code was 
unloaded from and copied to ROM, was not protected by copyright as the writings were 
not in human readable form. It is not entirely clear, however, whether the Court 
felt that the COPYRIGHT SYMBOL did not appear in human readable form upon the ROM, 
itself, or whether anything in object code is fair game. Whatever the Court felt, 
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the decision is, in this author's opinion, without any social redeeming value 
whatsoever and should be viewed with considerable caution. (Subsequent decisions in 
other jurisdictions have not followed this case.) 

Yet, in Tandy Corp. v. Personal Computers, Inc. [(N.D. Calif. 1981)524 F.Supp. 
171) Tandy (Radio Shack) complained that Personal Computers, Inc. had unloaded its 
TRS-80 Basic Interpreter from RIM and created a new R(J( which was being used by 
Personal Computers, Inc. The U.S. District Court in California ruled that a cause of 
action was stated, recognizing that its dcision was 180 degrees from the JSA 
decision. Although there has not been a larege number of decisions on the subject 
since Tandy, it appears that the clear direction is toward Tandy and away from 
JSA.Finally, in an ITC decision [United States International Trade Commission], 
which is a fedral agency acting to prevent unfair trade practices and competition 
with respect to import trade [June 26, 1981) ITC Docket No. 337-TA-87, the dispute 
involved a game known as GALAXIAN (an arcade video game) which originated in Japan. 
In view of the unlimited number of results which could be obtained from the game, 
the ITC decided that it simply was too difficult to decide whter there was any 
copyright violation or unfair trade practices arising out of the direct copy of the 
R<JI. 

COPYRIGHT LAW AMENDED. The U.S. Copyright laws have been amended recently with 
the stated purpose of providing some coverage for the RIM-type problem as well as 
general software protection problems. However, it remains to be seen whether the 
Courts will apply a reasonable approach to the subject or will continue with 
irrational rules of exception. 

The real problems are quite complicated and involve a deep understanding of 
just what a copyright is. There is not enough space in this entire Newsletter to 
fairly discuss the true issues, although one may be able to get some idea upon the 
subject when we point out that a copyright is an absolute right to prevent another 
from copyibng an ORIGINAL work (generally a writing, but may be an art form). The 
key word is "ORIGINAL". However, a DESIGN or PROCESS traditionally is not subject to 
copyright protection. Therefore, one can see that it will be a long time before the 
courts will be able to resolve just what computer program is so original that it may 
be deemed subject to copyright protection, does not primarily invlolve a design or 
process AND does not involve too much copying of others' "sub-program" material. 

And, as we have discussed aabove, the rules are so different among the various 
states, as well ss among the different circuits of the United States Courts of 
Appeals. (Each circuit may, and often does, arrive at conflicting rules of law which 
will, until resoved by the United States Supreme Court, represent the rule of law to 
be applied among the states included within that specific circuit.) 

Patent Law 

As a general rule PATENTS will not protect software designs. Just accept that! 
(As with copyrights, this is a very complex area of law. Moreover, Congress has 
elected to proceed with porvideing protection under the copyright laws for most 
software program situations). 

There is a very narrow exception for software design that requires specific 
hardware concepts, so that the entire matter (process and software design) may be 
acceptable as a PATENT. 

Most software programs - including operating systems - will not meet the narrow 
definition. Ageneralization is TRY TO AVOID RELIANCE UPON PATENT LAW PROTECTION -
ESPECIALLY SINCE IT MEANS DISCLOSING THE ENTIRE PROGRAM AND PROCESS IN ORDER TO GET 
THE PROTECTION. 

Another consideration is the expense in securing PATENT protection, as well as 
the time required before the patent may be granted. Patent searches can cost a 
considerable sum of money, and there is no guarantee that a patent will withstand 
the scrutiny of a court proceeding, which would be required in order to enforce the 
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patent. Defenses available to a defendant in a patent case are extraordinary, 
inclding a claim that the patent is invalid since the "idea" is "obvious" from the 
existing art. REMEMBER - there are no reported cases where a patent has been held to 
protect a pure software program and only a very very few where a patent has been 
declared valid in connection with a software program (each of which involved a 
process). 

Trade Secrets - Unfair Competition 

Trade Secrets and many forms of unfair competition involve state laws and the 
rules vary with each state. A general rule is that if the program is treated as a 
secret within the company sod that the specific program cannot be ascertained from 
casual observations, it probably is entitled to trade secret protection. 

At the moment, trade secret law may provide the best protection available in 
the U.S. BUT, IF COPYRIGHT LAW IS FOUND TO BE APPLICABLE, THEN IT HAY BE DEEMED TO 
BE THE EXCLUSIVE REMEDY IN MOST, IF NOT ALL, CASES. The reason for this is that if 
Congress decides that software programs are entitle to copyright protection, then 
state laws, which might provide better or easier to prove protection, might be 
deemed to have been pre-empted by nothing less than the Constitution of the United 
States, which vests in Congress the exlusive power to legislate regarding 
copyrights. 

Written contracts with employees to protect against piracy are suggested. Also, 
the doctrine (unfair competition and trade secrets) can be applied between vendor 
and vendee by a written contract. Implied agreements to maintain the trade secrets 
are available in most cases, but they are more difficult to prove. Be certain that 
the vendee knows that you claim a trade secret and that the vendee agrees to protect 
the secret. Thus, by way of example, a limited license to a potential vendee for the 
use of a software program (let's say for demonstration or field test purposes) may, 
if carefully drafted, afford the vendor protection against future use or 
distribution by the vendee of the program in violation of the terms of the license 
under state laws dealing with trade secrets and unfair competition. 

An employment contract, wherein an employee agrees that software developed 
during the employee's tenure (whether on the job or off the job) may be valid. 
However such contracts require separate and valuable consideration. If offered to an 
employee prior to employment, then the act of employment generally ia deemed to be 
adequate consideration. However, if such agreements, without additional or adequate 
consideration, particularly under threat of termination of the employment, the 
courts generally will disregard the contract and the emploiyer could lose a valuable 
protection out of a sense of greed. (The profits wich might be realized as a result 
of the employee'• efforts, or it could be a cash payment or an increase in wages, 
etc.) 

Keep in mind, however, that may states prohibit a restraint against an employee 
from competing with the employer in the event of termination (regardless of cause). 
Most states at least follow the Restatement of Torts upon the subject and, in any 
event and regardless of the specific language of an otherwise valid employemnt 
contract, limit such restraints (if otherwise valid under state law) to a reasonable 
time and a reasonable geographic locale. 

Again, it is possible that federal law may be binding, even in the trade secret 
world, especially if the software issues should fall within patent or trademark law 
which may be eilusive with the federal government. 

Violation of one's trade secret can result in an unfair competition claim, 
which may include punitive damages, if a competitor picks up your trade secrete. 
Further, the party disclosing the secret also is a target defendant. 

In appropriate cases, improper use of a trade secret could coneitiute a 
violation of the federal anti-trust laws which can allow for treble damages and 
recovery of attorneys' fees, even if a patent or copyright is not involved. 
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To illustrate the difficulties, consider that may courts even struggle with 
whether decompiling a program, in order to ascertain the source code, and then 
recompiling it as your own can constitute a trade secret violation. Problem here is 
that protection is in the form of copyright, and common law unfair competition might 
be preempted by federal copyright law. 

Plain Secrecy 

The best possible protection is actual "secrecy". Keep your source files to 
yourself. If you have to disclose them, then be sure to have a trade secret 
agreement with your customer, but remember that you then have given up your secret, 
at least a little, and every little bit adds up to an eventual total loss. 

If your object code is unloaded and then reloaded, don't be afraid to pursue 
the matter. The bigger they are, the harder the ultimate fall. YOU DON'T HAVE TO 
SPEND A FORTUNE, BUT YOU DO HAVE TO STAY IN AND FIGHT and it will be expensive. 

Do include your copyright information in and on every program. This means in 
the code and upon every type of cover which can hold plain language. (Current 
international law does not permit use of the "(C)", but requires the c in a circle. 
However, present indications are that international conventions will be amended to 
permit the "(C)" indication within computer programs to be displayed on a screen.) 

International copyright convention requires the following: Copyright (C) 1982 
YOUR NAME BUT - for international protection, the "(C)" MUST BE A c IN A CIRCLE -
the parentheses will not meet international requirements (at least not yet). U.S. 
Copyright protection may not require the copyright information, but don't chance it. 
Also, copyright material must be filed with the Government prior to filing an 
infringement suit. This means that you may be protected, just by indicating that 
you claim a copyright, and you do not have to register your software with the 
government in order to be protected, but if you bring a suit on the copyright then 
you must register the copyright. The principal difference is that you may not be 
entitled to the general and punitive damages provided for by the copyright laws for 
infringements taking place while your product was copyrighted. 

Software Liability 

Who is responsible for damages arising from failure of software (and firmware) 
to work as expected? 

The rules vary from state to state. Generally, federal courts will apply local 
state rules - but often this is tempered with federal rules or independent thinking 
of the federal judges, especially where the particular state has not expressed 
itself clearly upon the issue. 

In the early days of computers, a long line of cases upheld strict limited 
liability on the part of the manufacturer. Generally, these limitations were to the 
purchase price, only, and for a very short period of time. 

Subsequent cases - especially more recent cases - are finding alternative 
theories to cut through the claimed limited liability shield of manufacturers. Very 
substantial damage awards are now being reported. 

One may expect some states, such as those relying upon computer manufacturers, 
to sustain a manufacturer's limited liability; on the other hand, liberal states, 
such as California, disregard most limits on liability. 

The most common theory for bypassing the limited liability or warranty is that 
of DECEIT, MISREPRESENTATION OR FRAUD, especially where substantial "consequential 
damages" exist but purport to be limited under a limited warranty - (i.e., harm 
arising as a result of a failure, such as payroll checks for dougle the amount due 
and all records as to who was paid are destroyed; inalbility to perform a contract, 
resuting in damages to the vendee, etc.). 

MISREPRESENTATION may be NEGLIGENT or INTENTIONAL. The only difference is 
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whether punitive damages will be awarded. 
DECEIT and MISREPRESENTATION can include anything from date of delivery to 

capability of the equipment to what may be expected from the software. More 
importantly, the misrepresentations can be derived from brochures of the 
manufacturer, to statements made by a salesperson who may not be related in any 
manner to the original manufacturer. 

MOST COMMON AREA FOR DECEIT and MISREPRESENTATION is where the software or the 
equipment, or both, cannot or does not perform within reasonable or express 
expectations of the user. The test, now, will be what a reasonable person in the 
position of the user may reasonably expect from the product. As systems keep moving 
to unsophisticated users, the expectations may be expected to increase and the 
knowledge of the user will decrease, presenting the vendor and manufacturer with 
more and more difficulties and duties. 

WARRANTY LIMITATIONS do not protect against misrepresentation in most 
jurisdictions. The therory is that one cannot contract away his duty of good faith 
and fair dealing and misrepresentaiton is a violation of that duty. For a recent 
application of "misrepresentation" matters, see APPLICATIONS INC. v. HEWLETT-PACKARD 
CO (NO. 77 CIV. 5937 -S.D.N.Y. Oct. 20, 1980) 501 F.Supp. 129. The New York federal 
district court, applying California law, agreed that Hewlett-Packard's EXPRESS 
LIMITED WARRANTY precluded recovery of damages for consequential damages on the 
express warranty. However, although both New York and California adopted the 
Uniform Commercial Code, the general rules of fraud and misrepresentation (negligent 
and willful) were available as additional theories of recovery. THE COURT OBSERVED 
THAT EVIDENCE OF THE CONTENTS OF BROCHURES AS TO THE CAPABILITIES OF THE 
HEWLETT-PACKARD COMPUTERS COULD BE CONSIDERED WITH RESPECT TO THE REPRESENTATIONS 
ISSUES. (Our APL people should be interested in the case, as it involves the 
alleged inability of Hewlett-Packard's APL-3000 language to operate on its 3000 
series small multi-user computers.) 

FAILURE TO DISCLOSE AS MISREPRESENTATION. Failure of a vendor to disclose a 
known - or suspected - defect generally constitutes misrepresentation and generally 
is deemed WILLFULL MISREPRESENTATION. EXAMPLE: Vendor is advised by user of a 
system or program defect. Vendor fails to notify other users or new buyers of the 
defect. The failure to notify may be a breach of duty - even to old customers and 
even to customers who are known to the vendor, but who do not have service 
contracts. In a way, this is similar to a failure to recall known defects in 
automobiles. 

STRICT LIABILITY. As computers become more complex, and as users become more 
unsophisticated, we may expect that computer programs, as well as computers 
themselves, will fall more and more into the area of law known as "Strict 
Liability", which means that the manufacturer and/or the vendor will be strictly 
liable to a user who uses the product in a manner intended and suffers a loss as a 
proximate result of having so used the computer or program. Strict liabilty may 
prevent the manufacturer or vendor from asserting, as a defense to a claim, that the 
user was negligent or contributed to the harm. 

Protection Against Damage Claims 

Thorough testing of programs for purpose intended, with good records of testing 
procedures and results, is one protection - especially valuable as a defense against 
claims of willful misrepresentation. 

Avoid "'puffing". Be certain that the software will do the job you clim that it 
will, and that it will do the job on the equipment upon which it is expected to run. 
Also, be ceratin that the software will do the job that a user reasonably may expect 
it to or be prepared to clearly state on the package what the limitations are. 

Obtain written specifications from your VENDEE whenever possible. If the 
VENDEE can't provide specifications, the the VENDOR can provide specifications, just 
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be sure to have VENDEE sign the specifications as representing his needs and 
document your meetings and discussions with your vendee. 

Require the VENDEE to TEST the software to the VENDEE's expectations before the 
product is accepted. If possible, provide the VENDEE with a testing procedure and 
records to be maintained for the test. 

SET FORTH EXPRESS LIMITED WARRANTY. Let the VENDEE know exactly what it is 
that is being represented. INCLUDE A STATEMENT IN LARGE LETTERS TO THE EFFECT THAT 
NO OTHER REPRESENTATIONS HAVE BEEN MADE OR ARE RELIED UPON AND THAT THE WARRANTY IS 
LIMITED. THIS IS IMPORTANT LANGUAGE - SEE YOUR LAWYER AND GET THE BEST POSSIBLE 
WORDING. The language may not protect you against suit, but it can limit the claims 
to be made against you and in some jurisdictions may be all that is required 
(subject to actual fraud). 

QUALIFY YOUR WARRANTY by requiring that the VENDEE have made all required tests 
befor final acceptance and that such testing is a condition of any warranty you may 
provide. Get your VENDEE's test documentation and retain it as part of your 
records. 

REQUIRE - IN THE WARRANTY - THAT THE VENDEE MAINTAIN BACKUP COPIES OF ALL 
SOFTWARE AND DATA. While failure to have done so may not absolve the vendor of 
damage, it ceratinly will tend to limit the damages for failure of the vendee to 
have mitigated damages. FURTHER, IF THE REQUIREMENT TO MAINTAIN BACKUP COPIES IS 
INCLUDED AS PART OF THE CONTRACT BETWEEN THE PARTIES, THEN THERE MAY BE A BREACH OF 
CONTRACT DEFENSE AVAILABLE TO THE VENDOR AND, IN SOME JURISDICTIONS, AN ABSOLUTE 
DEFENSE TO NEGLIGENT MISREPRESENTATION. 

TRY TO AVOID SELF-DESTRUCT SYSTEMS! Some vendors include time or use hooks 
which will, unless prevented by some specific input (such as a code word upon 
receipt of payment, etc.), self destruct the program or, even worse, the data stored 
by the user. Try to avoid this type of leverage as it only leads to severe damages 
to the user and can result in painful claims against the vendor. There are other 
remedies available to the vendor (including damages and, in appropriate cases, 
injunctive relief). Be absolutely certain that the user understands that if the 
programs should be transferred to another computer or cpu (and you have a hook to 
the cpu) that the user knows that it will be necessary to contact you to modify the 
program to run on the other computer. Failure to be available at any time for that 
purpose could result in very substantial damages. (Sure, the purpose of the hook is 
to prevent unauthorized copying for use on another computer, but what happens if the 
user's computer goes down some midnight and it is necessary to switch over to 
another backup system in the meantime?) 

Variation of Laws Between States 

Laws vary between the states. Some states limit the language which may be used 
in warranties and which may be used to limit liability. Most states have adopted 
the Uniform Commercial Code, but many apply the UCC in different ways. Further, 
some states apply broad restrictions upon warranty limitations in commercial 
transactions as well as in personal-use transactions. 

If you are satisfied with the laws of your state, then try to have your 
contract specify that the laws of YOUR STATE will apply with respect to all aspects 
of the contract. In most cases this will result in your laws being applied - but 
not in all cases. If you rely heavily upon advertising in another state, or if the 
contacts are primarily in another state, it is likely that the laws of the latter 
state will be applied even though you have included a clause to the effect that your 
own state's laws will be applied. 

If you are dealing with another state's vendor or vendee, keep in mind that the 
possiblilty of federal litigation always exists. While federal laws are supposed to 
follow the state's laws - in most instances - you can't always rely upon that. 
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Attorney's Fees Provisions 

Litigation generally is very expensive in commercial cases. A "typical" 
commercial litigaiton in the Los Angeles area, for example, easily could cost over 
$50,000.00 (and more likely more than $100,000.00) through the trial. If the case 
is more than mere "typical" the cost cannot be estimated. (Fees of several millions 
of dollars in some complex computer litigation have been reported.) 

In some types of cases (e.g., federal anti-trust, patent infringement) the law 
provides for the recovery of legal fees incurred BY THE PLAINTIFF. In other cases 
state or federal laws may provide for attorney's fees to the prevailing party. 

The determination of whether a contract should provide for attorney's fees as 
an element of damages is not always an easy one to make. In some states if such a 
provision is made, even if it provides that only one party is entitled to such fees, 
the courts nonetheless will award fees to the PREVAILING PARTY. But, fees can be 
very high - even where damages are not very high. It is not paricularly unusual to 
find a case where the award of attorney's fees exceeds the award for damages. 
Furthermore, you will not have any control over the fees to be incurred by the other 
side. The other side could retain the most expensive lawyers in town and you could 
be stuck with their fees, as well as your own, if you lose! 

Summary 

There is no clearly defined manner by which a vendor or a vendee can be fully 
protected with respect to problems with software. Presently, carefully worded 
contracts may resent the best protection. These contracts are not easy to draw and 
it is difficult to assume that any particular contract will be valid for more than a 
specific transaction. 

At the present time, SOFTWARE PROTECTION (i.e., from theft) is mostly a matter 
of security, care and hope. 

The only "clear" thing with respect to liability and protection with respect to 
SOFTWARE is that there is a desperate need for legislation upon the subject and a 
need foT uniformity among the states. 

In the meantime, the best advice available is to obtain the services of 
competent counsel, reduce your agreements to writing, and avoid '"shortcuts'" from the 
advice you are given. You should keep in mind that this particular field of law is 
very new and changing every day. 

As stated by the Court in the Hewlett-Packard case discussed above: "This 
matter from the bright new frontier of small-scale computers ••• " And that was only 
October 20, 1980! 

If your attorney tells you that he can safely protect you, you might want to 
keep in mind the fairly well known JSA and Tandy Corp. cases discussed above. The 
results are precisely opposite! 

Last, but not least, keep in mind the real desireability of obtaining product 
liability insurance. Even if it covers you for the costs of defense alone, it could 
be a bargain. 
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User's Guide 
Wit.h t.hi• i•sue, t.he CL cea-rcial Languag-> SIB •t.ar-t.• 

11ar1t.hly publicat.ian af it.• neM•l•t.t....-, t.h• Seal af Approval. Th• 
bmginning• af t.aday'• CL SIB are chranicled by Beverly W.lbarne 
in h...- fir•t. cant.ribut.ian, The Birt.h af a SIB. CL SIB'• 
invalv-..nt wit.h •t.andar-d• will be highlight.ed t.hraugh 
cantributian• fra111 SIG ...m...-. wha al.a serve an variau• 
•tandard• ca1M1itt..... Thi• llCJl'lth'• art.icl• in thi• area ca..• 
frOlll Bruce Baar-d...-, a _.,_.. af t.he X3J4 ANSI COBOL ca..itt.-. 
RPB u••r• are directed ta article• by DEC'• Shirley St....-n and CL 
SIG'• RPB Working Braup Caardinat.ar, Keith Bat.zel. Stupid 
Que•tian• by Rabert Fi•h•r i• a art.tel• ai.ed at. BASIC 
pragra-•. 

FrDlll CL SIB'• first Sy.ipa•ium <Spring B~> co .. • Bene 
Lana'• magic in the It'• Magic colwnn. 

And fram Ted'• keyboard came• l'lare Language• Nat Included in th• 
Commercial Language BIB, a ••quel to a highly •ucc•••ful 
DECUSCOPE article. Ted al•a •erve• a• the Chair of the CL SIB. 

Dear Language Sensitive Editor 
Do you have questions ar comments on the CL SIB or 

software products supported by the CL SIG? In future i••u••• 
replies to questions and/or comments submitted by readers will be 
published in this column. Address your que•tions and/or comment• 
to: 

rear language sensitive editar 
c/o Ji111 Wilson 
Pfizer, Inc., Quality Cantral Division 
P.O. BoK BB 
Terre Haute, IN. 47BOB 

Past Wizards 
All Wizards of the past from the BASIC, COBOL/RPG, and 

DIBOL SIB• are invited to eubmit their magic for publication in 
future issues. Submissions should include your name, address, 
and a daytime phone number as well as the symposium and SIG whllf'"e 
you first presented your magic. Submissions should be sent to: 

Jim Wilson 
Pfizer, Inc., Quality Control Division 
P.O. BoK BB 
Terre Haute, IN 47BOB 
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Birth of a SIG: By Beverly Welborne 
If you once had a pink or blue foil wrapped chocolate cigar 

(it made a great souvenir for the kids and they probably ate it) 
or if you still have your airline size bottle of liquor tagged 
with a 12-12-84 date, then you were one of the nearly 200 new SIG 
members who made history by welcoming the •new arrival" at the 
Anaheim Fall Symposium: the brand new CL SIG. 

It all started back in Las Vegas in October of 1983 when Jim 
Welborne, at that time Chair of the COBOL/RPG SIG, recognizing 
their common interest in business oriented languages, proposed to 
the BASIC SIG the possibility of joining together. Knowing that a 
better alignment with Digital's structure would enable them to 
have a better voice in the development and problem solving cycle 
and that higher levels of management would interface with a larger 
combined SIG, the two SIGS began negotiations. It was soon 
apparent that a welcome side effect would be a reduction in the 
expenses that each SIG incurred through duplication of effort. 

Dan Esbensen, Chair of the BASIC SIG, was interested in the 
merge, but felt that there were several ramifications of a union: 
Would there be a loss of influence on the SIG Council? Would there 
be a reduced ability to serve the users needs? How would limits be 
placed on symposium sessions? These were questions that a Steering 
Committee could best address, so each SIG Chair consulted 
separately within his SIG and prepared to meet at the Cincinnati 
Spring Symposium in 1984. 

By this time convinced that they had a good idea, the two 
SIGS approached DIBOL/BUSINESS SIG and APL SIG to encourage them 
to consider the merits of the issue. At the conclusion of the 
meeting a stalemate was reached with DIBOL/BUSINESS SIG and APL 
SIG voting against a merger and BASIC SIG and COBOL/RPG still in 
favor of joining together. 

The situation was finally resolved during a combined Woods 
meeting in Boxborough, and, in the words of the former Chair of 
the DIBOL/BUSINESS SIG, Becky Burkes, "Because of the dynamic 
nature of DECUS and the Special Interest Groups, the high level 
languages (COBOL, BASIC, DIBOL and RPG) were able to combine to 
further benefit the membership. The Business portion of the former 
DIBOL/Business SIG formed their own Special Interest Committee, 
which will soon become a new Special Interest Group (Business 
Applications SIG)." 

Keith Batzel, RPG Language Co-ordinator, and Jim Welborne, 
SIG Council Vice-Chair, well remember the turmoil involve in 
choosing a name for the new SIG. When "certain people from the 
COBOL group" suggested Common Business Oriented Languages SIG, 
with the acronym formed being the preferred name, the BASIC 
people countered that there was a "basic" misunderstanding here in 
the direction the new SIG was to take. Two' of the more serious 
suggestions were Business Languages, rejected because this would 
not include those who use these languages within an academic 
environment, and Commercial Languages and Tools, which not only 
indicates business but also includes the commercial applications 
of these languages as used within the academic world. 

A temporary steering committee (including many of those 
presently serving on the CL Steering Committee) was appointed to 
draft a statement of purpose, objectives and operating procedures 
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;******************************************************************************* 
; * 
; Print Negitive Numbers Within "(12345)' Instead of 12345- * 
; * 
;******************************************************************************* 
;****************************** 
; Define Numbers * 
;****************************** 
Record 

,dB ,1234567B 
,dB ,004567B9 
,dB 112121212-
,dB ,24325432 
,dB ,9B796542-
1dB 1B7652031-
1dB ,33344234 
,dB ,0029B325-

;****************************** 
; Redefine Numbers As An Array* 
;****************************** 
Record ,x 

Numbers ,BdB 

;****************************** 
; Misc. Field Descriptions * 
;****************************** 
Record 

Idx 
Maskl 
Mask2 
Alpha 

,d2 
,a12 
,a12 
,a12 

, ·zzzz ,zzz .zz · 
,"((((,(((.(()" 

;****************************** 
; Procedure Division * 
;****************************** 
Proc 
;****************************** 
; Open Terminal * 
; Clear Pointer * 
; Set Money Value To "(" * 
;****************************** 

Open (1,I,'TT:") 
Clear Idx 
Xcall Money ("(") 

;****************************** 
; Major Print Loop * 
;****************************** 
Next, I ncr I dx 

If Numbers( Idx) .lt .0 
Then Alpha= Numbers(ldx) 
Else Alpha= Numbers(ldx) 

Writes (1,Alpha) 
If Idx.lt.8 Goto Next 

;****************************** 
; End Of Program Cleanup * 
;****************************** 

Close 1 
End 
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It's 
Magic 

Submitted by 

Gene Lang 
Wilson-Hurd 

Wausau, WI 

1Mask2 
,Maskl 

to present to the SIG Council for approval. During Leadership Week 
in New Orleans in October, 1984, the charter was approved and the 
word "Tools" was deleted from the name to avoid confusion with the 
Languages and Tools SIG already in existence. After this initial 
approval, events moved rapidly at the symposium in Anaheim: the 
Management Council and Board met on Monday and Tuesday; on 
Wednesday, December 12,1984, the new SIG was announced in the 
Update.Daily and all members were immediately invited to attend a 
reception to welcome the "new arrival" that evening. 

As with any joyous occasion, especially one anticipated and 
labored over for so long a time, there was much cause for 
celebration, and so, a gala reception with all the trimmings was 
held in the CL Suite at the Anaheim Marriott. Pink and blue 
decorations festooned the halls and cigars and liquor bottle 
favors, served in a baby's bathtub, were distributed, followed by 
an elaborate buffet. To top the evening, Keith Batzel proposed an 
appropriate Champagne toast from atop his chair welcoming the "new 
arrival we delivered" and inviting each language represented to 
cheer in his/her language. What a polyglot group! If the success 
of a party is measured by the number of people who lean out of 
their hotel rooms to see what the heck that Tower of Babel is down 
the hall, then we had a very successful party! 

Although the CL SIG is technically oriented in terms of 
dealing with computer questions, we take a holistic approach to 
the commercial shop and we deal with questions of cost 
effectiveness, efficiency, and long term usage benefits. This 
approach and the magnitude of the changes that have come with the 
merger have together attracted a growing number of new members and 
many of the expected benefits have materialized: there is better 
representation in the standards area; there is reduced overhead; 
the quality and quantity of the symposia and pre-symposia seminars 
have been maintained; the variety of the members has produced 
increased dynamics between users of various backgrounds; liaison 
between Languages and Tools and the CL SIG has been established. 

Rocky Hayden, CL SIG at large steering committee member and 
facilitator at the later organizational meetings, has recently 
commented that the CL SIG "has proven a positive force in getting 
good positions in symposia scheduling ... I think we are now 
structured more along Digital's structure which should mean a more 
active interface with DEC." So when in Anaheim we raised our 
glasses to toast the "new arrival," in a larger sense we were 
toasting each other and our multiplicity of strengths and talents 
and our ability to give life to our ideas. For after all, DECUS is 
DEC and US. 
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VAX Users: Get Rid of 
Your System/3 or System/34 

By Shirley Stern 
DEC 

Are you a VAX user who has held on to a System/3 or 
System/34 to run your RPG II applications? 

Now the Commercial Languages SIG and Digital can help 
you move these RPG II applications to VAX. The SIG 
has scheduled several sessions for the Fall 1985 
DECUS symposium to be held in Anaheim, California the 
week of December 9. 

RPG II is the second most popular commercial 
programming language used in data processing 
applications. Developed by IBM in the days of the 
1401, RPG became very popular with the introduction 
of the System/3 and System/34. And because of its 
ability to manipulate large databases easily and 
generate numerous reports quickly, RPG I I 
applications are found in many record keeping and 
accounting functions. Both small businesses and 
departments of larger companies have kept System/3s 
and System/34s with RPG II to meet these needs. 

Digital has been offering VAX RPG II for the entire 
VAX family since March 1984; the product has acquired 
a reputation for quality from a loyal base of users. 
The Commercial Languages SIG has responded to these 
users by designating this Fall 1985 symposium as the 
one for emphasizing the importance of RPG II to VAX 
users. 

Several sessions are being offered by both users and 
Digital. User sessions will discuss subjects such as 
structured RPG II programs and a cost analysis of 
migrating to VAX. Digital sessions will include: 
advanced features of VAX RPG II (including a 
super-productive editing environment) and tools and 
techniques for RPG migration. Digital has recently 
announced Migration Services -- a new, cost-effective 
method for customers to convert from IBM. Sessions 
are suitable for both technical and managerial 
members. 

So plan to attend the Fall Symposium and make your 
reservations early. There are many other exciting 
sessions planned as well as the RPG II ones to make 
this symposium the best one yet. 
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RPG Working Group News 
Hi! 

Will you be in Anaheim for the DECUS Symposia in December, 1985? The 
RPG Workin9 Group of the Commercial Lan9ua9es SIG needs your support 
to help make this symposia a milestone event in the DECUS involvement 
with RPG and other related products from Di9ital. Will you be a 
session chair or a campground "counselor"? 

Last year at Anaheim we had a strong showing of RPG sessions and 
interst from the attendees. This year we have two user given sessions 
planned in addition to the Digital sessions, a magic session, and a Q 
& A. Let's keep the momentum 9oin9. 

Bring your session ideas for the next symposia to the "Joy of RPG" 
magic session. If RPG is a language of choice in your commercial shop 
then share with others the benefits you have gained by its use by 
putting on a magic act. 

Also, if you are working with RPG Version 2 or any other RPG related 
field test please contact me. This working 9roup and the SIG in 
general want to work with you to demonstrate our interest in RPG and 
all of the Commercial Languages from DEC. 

The momentum for symposia is in place. Your presence and help is 
needed there. But, there are also non-symposia activities such as 
articles for this newsletter. Please call me at (219) 232-3992 or 
write to the editor if you can be an active DECUS member in the RPG 
or other working groups of the Commercial Languages Special Interest 
Group. 

Keith N. Batz el 
RPG Working Group Coordinator 
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ANSI COBOL Report 

Submitted by: Bruce L. Gaarder 
Commercial Languages SIG ANSI X3J4 Representative 

The question that I am most frequently asked about the work of the ANSI 
COBOL Committee is: When will the new standard be adopted? I am happy to 
report that it might happen before the end of the year. 

A brief summary of what has happened in the meetings since the last report 
was published in the COBOL SIG newsletter: 

1. The X3J4 committee studied all of the 2,000 public review comments on 
the first draft proposed standard and made many changes to accomodate the 
users. Travelers Insurance and the Data Processing Management Association 
mounted a form letter campaign protesting the changes which would be 
hardest on IBM shops, especially those still running COBOL-6B programs. 
About 1,000 of the comments received were of the form letter variety. 

2. The original draft was then withdrawn and a second draft was 
published in June, 19B3. This was a procedural step, and does not mean 
that we forgot about the original comments, it just lets us focus on the 
comments on the draft standard as revised. Public comments were again 
sought and about 900 were received. Once again, about half were form 
letters. All comments were reviewed, including a twenty page submission 
from Czechoslovakia. 

3. Public comments were invited on the substantive changes 
(non-editorial) made to the second draft in February, 19B4 and about 225 
were received. The committee has since dealt with all of these and not 
made any further substantive changes. Most comments that we have received 
in response to our answers to the 225 are of the flavor 'The problems 
remaining are not of such great concern to warrent delaying the standard any 
longer." 

4. The committee is currently voting on whether to send the draft 
proposed standard to X3 for it to vote on forwarding to the Bureau of 
Standards Review for adoption. This is a procedural step which considers 
whether the committee has done all that it can to satisfy objections and 
whether proper procedures were followed. 

5. The International Standards Organization is proceeding with voting on 
adopting the draft proposed COBOL standard as an ISO standard, and we are 
trying very hard to keep the two the same. 
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6. The committee h•s also developed • draft proposed COBOL interface to 
the dr•ft proposed ANSI Network Datab•s• Language and published it in a 
COBOL Information Bulletin (CIB) for public comment. This is somewhat 
controversial, bec•use m•ny people believe th•t no vendor will implement 
this d•t•b•se standard when relation•! seems to be the coming thing. 

7. The committee will be studying the dr•ft proposed ANSI Data 
Diction•ry st•nd•rd, •nd I will be looking •t how it compares to DEC's COD. 
The draft proposed ANSI Structured Query Language standard •nd its 
interface with COBOL is also being studied. 

8. We •re currently considering how to make the rev1s1on process take 
less time (it has been 11 years since the last standard was published.) 
likely appro•ch is that of adding modules which are upwardly ,compatible 
the existing standard, such as the VALIDATE concept. This appro•ch has 
already been approved by ISO. 

One 
from 

9. Many of the new features have shown up in newer DEC compilers and 
have been well received for the productivity increases that they yield. A 
list of the four items which still are of concern to the greatest number of 
vendors/users follows: 

a. When a rece1v1ng item is a variable length item and cont•ins the 
object of the OCCURS DEPENDING ON phr•se, the maximum length of 
the item will be used. (This is of most concern to IBM users who 
have coded an OCCURS DEPENDING CN after another in the same 
record, which would be wiped out. This is prohibited by the '74 
standard, but IBM still allows it.) 

b. The ALPHABETIC test includes upper case and lower case letters 
and the space, r•ther th•n upper c•se letters and the sp•ce. 
(DEC's compilers already do this.) 

c. Within the VARYING ••• AFTER phrase of the PERFORM statement, 
identifier-2 is augmented before identifier-5 is set. (This was 
previously undefined, and it is believed that this will enhance 
program portability.) 

d. Want complete upward compatibility, language conversion programs, 
and flagging of statements which might produce different results 
under the new standard. (Generally not possible, since the last 
two are vendor-specific, and the first would preclude clarifying 
ambiguous and undefined items, since different vendors might have 
interpreted the item 
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? 
Stupid Questions 

? by Robert Fisher 
In the August '83 issue of BASIC SIG. Shel Jones shared 

an anecdote about the need all systems have for fundamental 
maintenance Cp.3). A similar experience of mine involved a 
user who each Monday would call and ask, "My computer's 
broken, could you help me?" After my first week I learned 
she did not have a Mini, Micro, or a PC: nor a VAX, PDP 11. 
or a DecMate: no, what she had was a VTlOO with the power 
switch off. So often unwanted questions reveal stupid 
problems bordering on the marvelous. 

Digital's BASIC supplies an equally stupid question with 
its INPUT statement. With repeated use of this command one 
becomes more and more driven to ask, "Why can't that insipid 
question mark be suppressed?" Applying INPUT to an error 
handler which requires a response from the keyboard las in 
• hit return to continue ?") provokes many questions. 
What is the purpose of the question mark? How is it to be 
interpreted? Is the process asking a question or merely 
thinking out loud? 

Clearly, the INPUT statement creates an embarrassing 
situation. If I know "hit return to continue?" doesn't make 
any sense. how can I explain it to my clients? In Microsoft 
Basic this confusion can be avoided by suppressing the 
question mark with a simple semi-colon at the end of the 
command: 

INPUT " hit return to continue ":DUMS;<---** 

Question: as we approach the end of the eighties, should a 
two bit, el cheapo home computer out perform our own very 
friendly VAX? Answer: Digital should follow the trend of 
"New-conservatism" and get Big Brother off all our backs by 
allowing us to be responsible for our own question marks. I 
don't need Digital supplied punctuation on my input routines, 
thank you very much. 

After calmly discussing our question mark we see that it 
beckons the elegant programmer to experimentation. (By 
"elegant• I mean those well rounded individuals who want to 
talk to their users in a sensible manner.) For convenient 
reference, allow one method of avoiding DEC's foolish 
question mark to be executing a separate command to print out 
our prompt. We will then request a GET statement on lun 0: 

PRINT• •• hit return to continue •• ": 
WAIT 60!0 
GET #0 
WAIT 0% 

So far, so good: thouqh "not supported by Digital for 
terminal format files" the GET will accept the line 
terminator without the programmer even needing to set up a 
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buffer. The message has been acknowledged and the program 
can continue. Now let us expand upon this construct to 
receive meaningful input from the screen, as in the typical 
inquiry "Are you sure you want to delete this?" : 

PRTNT "Verify delete CY): ": 
WAIT 60"' 
GE'.C #0 
WAIT 0% 
MOVE FROM #0, G0$=1 
RETURN IF GO$<>"Y" 

Here we have an effective route around the question mark 
roadblock: we can tell the operator what to do without the 
rude intrusion of that puny piece of punctuation (DEC's 
question mark). The road we've taken displays a more direct 
message for the user to read and is consequently less 
confusing. Unfortunately, though, our detour is not without 
problems because using the GET on lun 0 can end up on a 
treacherous stretch of dirt road. The air is clear and the 
ride is smooth while accepting character data. but things 
become a bit rough when one asks for integer input. 

To illustrate. suopose we need a quantity for an order. 
and we choose to follow this path: 

PRINT "# of items: ": 
WAIT 60% 
GET #0 
WAIT 0% 
MOVE FROM #0, QUANTITY% 

Seems okay, right? Well, I thought so too. But when it came 
time to travel on this highway I found myself routinely 
fixing a flat tire. If you respond here with a null input 
Cjust hit return). the value in QUANTITY% will be 2573. Our 
little country road will happily transform 0 (type 0, then 
return) into 658736. Figure 1 displays more routes I took 
during this vacation. Fellow travelers beware: after 
several tire changes, I found my MOVE statement to be causing 
all the blowouts, and what follows is my report to the travel 
club. 

The MOVE loads the buffer character by character and 
then assigns that bit map to the integer variable. Our 
result is not a binary representation of a number but rather 
an integer longword filled with four bytes of ASCTI code: 
i.e •. our result is a QUANTTTY% of garbage. The number 
stored in QUANTITY% is purely a function of the ASCTI code: 
type in a letter or two, don't worry, the MOVE will still 
give us a number: anything may be typed because only the 
character string for the first four bytes is going to be 
loaded. Add to this that the buffer Cif the number of 
characters input is less than 4) will contain a carriage 
return-line feed sequence, and we must conclude that the 
whole procedure is completely unreliable (but very, very 
interesting) Hence, in this scenerio 2573 is a longword 
loaded with two high order nulls and a low order line feed, 
carriage return Csee Figure 2 for more examples) BASIC 
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treats the TT: as any other file and simply assigns the bits 
to a storage location. In VAX Basic, version 2.2, it is not 
possible to avoid using the INPUT statement and also read 
integer information directly from the terminal. Using a GET 
statement with a MOVE on lun 0 to accept integer values will 
always lead to a corrupted data set. 

To use BASTC for inputing an integer one must receive 
the data as character, and then use a VAL(EDITS(BUFS,-1%)) 
combination. The TRM$ ( J function is not an option here 
because it doesn't trim the CR and LF. Now we have a method 
to receive all types of data without the noisy intrusion of 
many stupid questions conveniently supplied by Digital 
Equipment Corporation. Here's another example of DEC going 
out of their way to meet the needs of their customers, but 
wouldn't life be easier if we had some method to suppress 
that foolish, insipid, crudely embarrassing, socialistic, 
blatantly passe', gnat-like, leave-me-alone-I-don't-want-any, 
utterly meaningless and very, very STUPID little question 
mark? 

? 

Robert Fisher 
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10 

15 

50 

Display Program 1 
ON ERROR GOTO 200 

Cl: = CTRLC 
PRINT \PRINT 
INPUT ' Show Mask •;mm$ 
PRINT \PRINT 
Ml: = 07. 
Ml: = -1l:: 

PRINT 'NO_STUPID_QUESTIONS>'l 
GET 10 
MOVE FROM IOr HAl:: 

MASK$= '' 
BBl:: = 1l:: 
FOR Il:: = 304 TO Ol:: STEP -1% 

BBl:: = t 1 l:: 
BBS = 'O' 

IF MM$<>'N' 

BB$ = '1' IF HAZ AND 12Z**IZ> 
MASK$ = MASK$ t BB$ 
IF BBl:: = 87. THEN 

END IF 
NEXT IZ 
BBZ = 'O' 
BB$ = '1' 

BBl:: = 07. 
MASK$ = MASK$ t ' ' 

MASK$ = BB$ t MASK$ IF HAZ<OZ 

PRINT ' This is the value loaded: 'haz;• -- ' 
PRINT ' 'lMASK$ IF MZ 
PRINT 
HA7. = 07. 
GOTO 50 

200 IF ERR=11 THEN RESUME 300 
ELSE IF ERR=2B THEN RESUME 15 
ELSE PRINT 'ERROR ';ERR.ERL \RESUME 300 

300 END 
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10 

50 

100 

200 

300 

32000 

Display Program 2 
ON ERROR GO TO 32000 

DECLARE LONG 

TT-CHM 
EDIT_HASK 

TT_CHN• 
EDIT-HASK 

57% 
4% + 32 + 64 

TERHINAL OPEN CHANNEL 
EDIT HASK 

TRIH PARITY BIT 

' 

1 
2 
4 

DISCARD ALL SPACES, TABS 
DISCARD EXCESS CHARACTERS: 

e 
16 
32 
64 

128 
256 

CR1LF1FF1ESC1RUBOUT1NULL 
DISCARD LEADING SPACES, TABS 
REDUCE SPACES• TABS TO 1 SPACE 
CONVERT LOWER TO UPPER CASE 
CONVERT C TO <• AND l TO > 
DISCARD TRAILING SPACES, TABS 
DON'T ALTER CHARTERS IN QUOTES 

OPEN 'SYSfINPUTl' FOR INPUT AS FILE TT-CHM 

PRINT ' Show Hask •; 
INPUT LINE tTT_CHN• HHf 
HHf = EDITf <HHft EDIT-HASK> 

ZX = INSTR <lX• HHft CHRf <BXll 
IF ZX <> OX THEN 

PRINT THE PROHPT 
GET THE INPUT 
EDIT THE INPUT 

SEARCH FOR BACKSPACES 
REHOVE BACKSPACES 

HHf = LEFT <HHft ZX - 2X> 
GO TO 100 

+ RIGHT <HHf t ZX + 1%> 
GO BACK FOR HORE 

END IF 

STf = EDITf <HHft 2X> ! REHOVE ALL SPACES 
POINTX = INSTR<1Xt STf, '-'> 
STf = '-' + LEFT<STft POINTX - 1X> IF POINTX = LEN<STf> 

! HOVE THE HINUS SIGN IF IT 
! IS ON THE END 

HAX = VAL <STf> ! CONVERT STRING TO REAL 

PRINT • This is the value loaded: 'hax;• -- • 
PRINT ' 'IHASKf 
PRINT 
GOTO 50 

IF ERL = 200 THEN 

END IF 

PRINT ERTf<ERR>;• CONVERTING <'I HHfl '>' 
RESUHE 200 

PRINT 'UNKNOWN ERROR 'IERTf<ERR>I' AT 'IERL 
RESUHE 32767 

32767 END 

Q.-13 

MORE f'OOLISl+IESS 

We h•ve told you •bout C-, OOGO, f'lf'TH, LAIDBACK, LITHP, REGAN, RENE, 
SARTRE, SIMPLE, SLOBOL •nd VALGOL. Just when you thou<Jht it w•s s•fe 
to 90 b•ck to your termin•l, we h•ve NEW LANGUAGES II. 

More 
L•n9U•'J9S not included in the Conlllerci•l L•nu~e SIG 

or the L•ngu•ges and Tools SIG. 

by 

Ted A. Be•r 
Jn the he•rt of Silicon V•lley 

•nd 

A Usu•lly Reli•ble Source 
Di9it•l Equipll!ent Corpor•tion 

SCllll9Where in New En9l•nd 

~ COlJllT 1,2,3 

~ COlJllT 1,2,3 is an •rtifici•l intelli9ence l•ngu~ for •ccounts. The 
l•ngu•ge h•s one com11and BOTTOH LINE. All one needs to do is supply the 
bottom line •nd ~ COlJllT 1,2,3 m•kes •11 of the other nUlllbers fit. 

CLOSE ENOUGH 

This lan9u~ is repl•cin9 AOA in many sites because it is CLOSE ENOUGH for 
9over11111ent work. C0111111ands in CLOSE ENOUGH •re obsure and verbouse. 

The •ilit•ry version cont•ins SECRET CODE (some so TOP SECERT th•t no one 
c•n use thtllll except for teen ~ hackers who 9•in illeg•l access) while the 
CIA version cont•ins SECRET AGENTS. 

Fll'il-4-ALL 

FIJlf-4-ALL w•s developed by Or. Fred Rogers (of Mister Roger's 
Nei<Jhborhood) with the ••in idea to keep the lan<JUage slow and si11111le. You 
-•t we•r a -•ter and blue deck shoes to pro9r- in this lan9'1age. 
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This language is so fTiendly that conmands aTe called suggestions. If you 
input a incoTrect suggestion you might get a response like this1 

$ HELO 

$ 

Hello boys and girls. 
I see that you entered a suggestion. 
I am soTry, but I can not recognize HELO. 
Could you have meant HELLO? 
Can you say HELLO? 

Some other suggestions aTe: 

TOMORROW 
FUN-4-ALL sings TOMORROW, because that is when you will get your 
results. 

TROLLEY 
An input suggestion that takes your input into the land of make 
believe. 

This language is also very courtious, all input/output devices are address 
as Mr. or Miss. (Mr. DRBl:). A FUN-4-ALL user would never address anyone 
or anything by first name. 

FUN-4-ALL will not run on Friday the 13th. 

RIP 
RIP is a stable product designed foT progranmers who are dead or have have 
moved up into non-techinical management (which is about the same thing.) 

RIP contains only termination conmands. 

STOP, END, FINISH, TERMINATE, PUT_TO_SLEEP, GCNE_AWAY, 
BIG_SLEEP, HIBERNATE, GREAT_REWARD, LAYOFF, FIRED, 
NO_LCNER_WITH_us, HAPPY_HUNTING_GROUND 

(Editor's Note: If you have any suggestions for future programming 
lan9ua9es that may not be included in eitheT the CL or L&T SIGs, send youT 
suggestions to: 

Jim Wilson 
Pfizer,Inc., Quality Control Division 
P.O. Box 88 
Terre Haute, IN. 47808) 
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Introduction 

If you've been watching DECUS for awhile, you may have noticed the 
disappearance of the LABS SIG. It has been replaced by DAARC. 
DAARC stands for Data Acquisition, Analysis, Research, and Control. 
This article should, once and forever, disspell any doubts as to 
just what DAARC is all about. The change was made to encompass the 
variety of interests of the users, who, though practicing their 
crafts on a variety of levels, have similiar problems, desires, and 
interests. In short, DAARC hopes to meet the needs of anyone who 
uses the computer to collect data, scrutinize data, or control 
processes (whether this be a giant paper mill or an instrument in 
the laboratory). 

Data Acquisition 

Problems encountered in data acquisition are varied and yet can be 
very similiar. Whether one is acquiring data from many sensors in a 
large industrial process or from a few in a laboratory experiment. 
Many considerations are parallel, such as collection rate, noise, 
availibility of a signal, and others. DAARC provides a forum for 
discussion of these problems as well as an interface to Digital for 
an exchange of information regarding user needs in this area. 
Sessions at DECUS symposia are one forum, but this publication is 
yet another! 

Research 

Ask anyone who is employed in a research laboratory and they will 
probably tell you that their environment is unique. Add a 
computer and it is unequaled. DAARC provides a forum for research 
and laboratory types to exchange ideas and needs. It also provides 
an interface to Digital for their Laboratory Data Products line. 
Another area upon which DAARC is focusing on includes LIMS 
(Laboratory Information Management System). As Digital and other 
vendors produce more software to meet the needs of the laboratory, 
sessions to exchange information are held at the DECUS symposia. 

Analysis 

No matter what operating system you use, or no matter how you have 
collected your data, sooner ( or sometimes instantly ) or later, 
some analysis of the data must occur. It is DAARC's hope to provide 
a forum for the exchange of analytical techniques to aid in the 
analysis. Whether mathematical or statistical (or just plain 
common sense), all should be able to be presented and discussed 
freely. Note that DAARC provides an "operating system free" forum 
thus divorcing the application from the operating system. 
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DAARC also sponsors sessions on statistical analysis software 
packages, such as RS-1. Users of this system can readily share 
ideas, experiences, and needs. 

Control 

There are an increasing number of users involved in process control 
and industrial automation. These users, too, need a forum for 
exchange. DAARC sees to provide a forum through sessions scheduled 
at DECUS symposia and provides an interface to Digital concerning 
products in these areas. 

Making it all work 

To make all this happen, DAARC has a steering committee which plans 
the direction that the SIG takes. One of the Steering Committee 
members takes charge of finding and scheduling sessions for the 
symposia while others, each from a particular area of interest, are 
responsible for this publication, session notes, and interfacing 
with the rest of DECUS. The Steering Committee also serves as a 
source of information for you, the DECUS member. In most cases, 
if one of them cannot answer your questions, they can, at least, 
point you toward someone who can. 

But the real force behind DAARC or any SIG, is you the DECUS member. 
Now that some light has been shed on DAARC, if you would like to 
be involved, here are some suggestions: 

1) Remember- There is more to DECUS than the Symposia! 
This publication should serve as a timely forum for a lively 
exchange. DAARC's editor eagerly awaits your input. Long 
technical articles would be great- but short comments on 
issues can also prove stimulating. 

2) If you would like to make a presentation or be involved in a 
panel or whatever you can do at a symposia, let us know. Any 
Steering Committee member will be glad to help you. 

3) If you are interested in becoming part of DAARC's leadership, 
please contact any Steering Committee member. 

One Final Note 

Just rember that, "It's always DAARCest just before the dawn". 
Here's to the dawn of a new era in increased exchange of information 
in DAARC (and DECUS) via this publication. 
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SIG Chair's Message 

I would like to welcome all readers to this new publication. For 
those of you who have received DECUS Newsletters in the past you 
will recognize this as a new format; for those of you who are new 
to DECUS Newsletter publications, the Special Interest Groups 
look upon this new newsletter format as both a challenge and an 
opportunity. The OPPORTUNITY is to provide another communications 
mechanism between you, THE USERS, and DECUS. 

A Special Interest Group is composed of people, each having his 
own particular interest. As a group we have a particular set of 
goals and I believe that it is important that there is an under­
standing of those goals. The main goal of the OMS SIG is COMMU­
NICATIONS. We wish to provide the opportunity to exchange 
information on both technical and non-technical topics. A simple 
statment of our goals is: 

The interest areas of those involved in the Data Management 
Systems SIG are varied, but relate to the use of data 
management tools to provide access to data. In general we 
are concerned with access to substantial amounts of data, or 
problems relating to protection, integrity and remote 
retrieval of the stored data. 

This statement provides a great deal of latitude, opportunity, and 
sometimes problems. The OMS SIG works closely with other SIGs to 
accomplish the main goal of COMMUNICATIONS. The communications we 
wish to foster are: 

User to User, User to Digital, Digital to User 

Users of Digital Equipment Computer Systems have many tools 
available, those produced by Digital as well as those produced 
by others. It is important to everyone that each of us get our 
jobs done in the most effective way possible. If DECUS can provide 
the means by which discussion with other users or Digital can aid 
in accomplishing a task or improving the general understanding of 
a topic, then we have succeeded. 

The Data Management Systems SIG has put the majority of its effort 
into symposia related activities. These activities have been 
received well and have provided a great deal of opportunity for 
people to interact. There have been many very good sessions pre­
sented at past symposia, as well as excellent dialog among users 
and Digital in the OMS Campgrounds. I believe though, that DECUS 
is at a crossroads of change, and the OMS SIG must now evaluate 
where its efforts are placed and how best to provide communications. 
We WILL be a regular part of this new Newsletter format; and we 
welcome comments and questions from YOU the readers. We are looking 
forward to suggestions, articles and a Q&A column. Remember that 
communications requires a two way channel, both ends must speak 
as well as listen. 

The Data Management Systems SIG will continue to discuss any and 
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all topics relating to the very broad area of Data Management. 
This includes both Digital and non-Digital hardware and software, 
as well as how data management relates to the successful running 
of a business. The "WHY" of data management is as important as 
the "HOW" or "WITH WHAT" issues. 

For the upcoming Fall Symposium we have a series of exciting 
sessions as well as the Campground. We have scheduled both techni­
cal and non-technical sessions, and I am sure there will be a number 
of adhoc sessions scheduled during the week. The presentors include 
users, people from Digital, and other companies which supply hard­
ware and software. Our campground will be open from 9:00 AM until 
early evening Monday thru Thursday. We always have a good group of 
both Digital and non-Digital people onhand to discuss almost any 
topic. 

To conclude my message in this first issue of the new DECUS Publi­
cation I would ask you to consider this as another medium of commu­
nications. Send us your thoughts, questions, and concerns. We will 
do our best to publish them and get answers. If you would like to 
talk to me directly my office phone number is (203) 535-3092. We 
of the DMS SIG do want to hear from YOU the users. 

Stephen P. Pacheco 
DMS SIG Chair 
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Contributions 

Contributions for the newsletter can be sent to either of the following 
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c/o DECUS U. S. Chapter 
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Marlboro, MA 01752 
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Chairman's Corner 

Larry Jasmann, U. s. Coast Guard, Burke, VA 

Greetings. My name is Larry Jasmann, and I am the chairman of DATATRIEVE 
SIG. The DATATRIEVE SIG exists to serve the informational needs of DECUS 
members who use or have an interest in DATATRIEVE. Additionally, the SIG has 
recently decided to change its name and focus slightly to include Fourth 
Generation Languages which deal with information systems. The process of 
doing that has met with initial approval of higher levels of DECUS management, 
and should be in effect by the Anaheim symposia. With this addition, the SIG 
will also be looking at products, both DEC and third party, which are used 
primarily for user interface with Data bases, and decision support. The 
extent to which the DTR/4GL SIG will expand to include other products will 
depend on the expressed needs, desires and energy of the membership of the 
SIG. If you are interested in this area, let me know, or come see us at the 
Anaheim symposia. 

Let me introduce you to some of the services provided by the SIG. 

First and foremost, DATATRIEVE SIG serves as a communication path in 
three areas; user to user, user to DEC and DEC to user. All of our 
activities focus in some way on one of these three critical communication 
paths. Here are some of our activities: 

Symposia: At symposia, DTR SIG usually sponsors about 30 sessions 
covering DTR topics at all levels, from the highly technical, to basic 
descriptive material. We also have a campground where you can meed with 
other users, DEC developers, and members of the SIG steering committee. 
We have terminals and a PRO in the campground, and a lot of problems get 
solved there. We produce a wish list during the Symposia which is our 
way of telling DEC what we want to see added to the product. The high 
point of the week is Wombat Magic, a special session where the best (and 
sometimes the funniest) of DATATRIEVE comes out. DATATRIEVE SIG has 
always been known as a SIG where things are fun, but we also don't let 
that get in the way of getting lots of good, constructive work done. Our 
activities at the Symposia follow that theme. 

Newsletter: We publish a regular section in the DECUS Newsletter. 
The intent is to reach, particularly those members of the SIG who do not 
get to the symposia, with as much good material as possible. Our issues, 
this one is typical, tend to be filled with lots of good ideas on how to 
use DATATRIEVE more effectively. 

Hot Line: We always publish a list of people [DATATRIEVE Masters List 
on the back of the section cover] willing to accept calls about 
DATATRIEVE. The value of someone else listening to your current problem 
BEFORE you spend a week beating your head against a wall is incalculable. 

Pre-Symposia Seminars: We always teach at least two seminars on the 
Sunday before the Symposia. The intent is to provide a day of intensive 
training by teams of real experts to boost your productivity with 
DATATRIEVE. 
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With the inclusion of other 4GL's our list of deliverables will grow (this 
assumes that we will find people interested enough to participate in those 
areas). The one thing that MUST be emphasized is that the basic spirit of the 
SIG will NEVER go away. We wish to remain a friendly, somewhat spontaneous 
group which can rapidly and effectively help each other. The Great Wombat 
isn't going to go away, he is just going to diversify a bit. 

The theme of this issue is Graphics, 
excites me a lot. DATATRIEVE graphics 
sense out of massive amounts of data 
commands. Enjoy! 

From the Editor's Pen 

and it is an area of DATATRIEVE that 
are a very powerful way to make good 
with very simple, easily remembered 

Joe H. Gallagher, Cleveland Clinic Foundation, Cleveland, OH 

Alphonse Karr said, "The more it changes, the more it's the same thing." 
(What he really said was "Plus <;a change, plus c'est la meme chose.") When 
looking back through some old copies of the Wombat Examiner to get some 
references for articles in this issue, I ran across issues of Volume 9 of 
DECUSCOPE from 1969. For those of you who were not active members of DECUS at 
that time, DECUSCOPE was then a combined monthly technical journal of DECUS. 
It seems that Karr was right; we have gone full circle. Combined newsletters 
are a big opportunity for specialty areas to reach a wider audience. The 
success of this bold undertaking will, however, depend on the readership. I 
encourage you to subscribe or re-new your subscription, and to submit material 
for publication to this and other newsletters. Articles are, of course, most 
desired, but Hint and Kinks, unsolved problems, and other items of interest to 
the DATATRIEVE community of users is welcomed. 

With a more frequent publication schedule, it will be possible to 
disseminate information of a more timely nature. There will sections devoted 
to current problems, bug fixes, etc. We will continue to try to solicit and 
produce quality articles while maintaining the usual Wishlist, Wombat Magic, 
Hints and Kinks, and News sections. A current SIG officers list and a 
DATATRIEVE Masters List will be published monthly and will appear on the back 
of the section cover. In additions, a new section "Previews of Coming 
Attractions" will be added to let users know what to expect in future issues. 

The monthly publication schedule means that there are now twelve dead-lines 
per year instead of just four. However, I am pleased to announce that Steve 
Cordiviola of the Kentucky Geological Survey and Don Stern of Warner Lambert 
Company have agreed to serve as Associate Editors of the Wombat Examiner. I 
could not be more delighted to get their excellent help. 

The theme of the Wombat Examiner section of this first issue in the 
Combined DECUS Newsletter is DATATRIEVE Graphics. There was considerable 
interest in DATATRIEVE graphics at the recent New Orleans Symposium. Four 
articles results from that interest. It is my expectation that there will be 
future issues of the Wombat Examiner devoted to other specific themes. 
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Horizontal Bargraphs Without Graphics Devices 

Bart z. Lederman, Brooklyn, NY 

In a previous article [Bar Graphs in DATATRIEVE, Wombat Examiner, Volume 5, 
Number 2, pp. 32-44) I showed how to obtain vertical bargraphs in any version 
of DATATRIEVE, on standard terminals and hardcopy printers. This article will 
show two ways horizontal bargraphs may be obtained. As in the previous 
article, these graphs are not as fancy as those obtained with VAX-DTR plots, 
but they don't require any graphics hardware, and will work on VAX, DEC-20, 
PDP-11, and PRO systems. The second method also demonstrates a method of 
accessing individual records within an inner list (an OCCURS clause) and the 
value of looking at information in more than one way. 

The first method was shown to me by Ed Sweeney, and is very easy. You 
simply define a table similar to this: 

DEFINE TABLE BAR TAB USING BEGIN 
"O" 
II l" 
II 2" 
II 3 II 
114 II 
II 5 II 
II 6 II 

II II , 
II*" , 
II**" , 
"***" , 
"****II , 
11*****11 , 
11******11 , 

END TABLE 

and so on until it reaches the maximum number you wish to graph (or the maxi­
mum width of your paper). The right hand side can be filled with whatever 
printing character you wish, or you might get fancy and put in escape sequen­
ces to put your terminal into reverse video, etc. To graph a value you simply 
print it via this table. This method is certainly easy, and you can concate­
nate several variables into one string. It has the disadvantage that it will 
only graph variables which are defined as "USAGE DISPLAY" (it can't graph 
INTEGER or other COMP types), and it won't interpolate fractional values. 
Also, in DATATRIEVE-11, loading large tables use up pool space. Even so, it 
does have it's uses. 

A more versatile method of graphing data is to define a temporary storage 
file and two domains to access the data in this file. 

The first domain allows access to individual characters in a bar. 

DELETE H_STRING_REC; 
DEFINE RECORD H STRING REC 
01 H STRING REc:-

03 VALUE PIC 999. 
03 STRNG OCCURS 50 TIMES. 

06 CHAR PIC X. ; 
The width of the widest bar. 
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DELETE H_STRING; 
DEFINE DOMAIN H STRING 

USING H STRING REC ON HBAR.SEQ; 

The second domain accesses the bar as a single field. 

DELETE H_BAR_REC; 
DEFINE RECORD H BAR REC 
01 H BAR REC. 

03-VALUE PIC 999 EDIT STRING ZZ9. 
03 BAR PIC X(50) QUERY_HEADER " " 

DELETE H_BAR; 
DEFINE DOMAIN H BAR 

USING H BAR REC ON HBAR.SEQ; NOTE: SAME FILE NAME FOR BOTH DOMAINS !! 

In the above example, I have chosen a bar 50 spaces wide, because that 
happens to fit well on an 80 column screen, but it can be any value you wish. 
Note that the number of OCCURS in the first domain must match the size of BAR 
in the second domain, and that both domains use the same file. For these 
examples, I am going to define a third domain just to hold some sample data 
and demonstrate the bargraphs, but in actual use the data could come from any 
domain. 

Third domain just stores data for sample demonstration. 

DELETE DATA_REC; 
DEFINE RECORD DATA REC 
01 DATA REC. 

03 VALUE PIC 999 EDIT STRING ZZ9. 

All that is needed now is the procedure which reads data from a given domain 
(in this example, the domain name is DATA), and creates a bargraph. 

Create a new Horizontal Bar Graph 

DELETE MAKE_H_BAR; 
DEFINE PROCEDURE MAKE H BAR 
DEFINE FILE FOR H BAR start with an empty domain 

Remember to purge old HBAR.SEQ files, 
or use the SUPERCEDE qualifier on the DEFINE FILE command. 

READY H BAR WRITE 
READY DATA source of the data to graph 
DECLARE BLANK PIC X(50). 
BLANK = " 

same size as bars 
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FOR DATA STORE H BAR USING BEGIN 
VALUE = VALUE 

END 
! 

BAR = BLANK 

! Clean up pool 

RELEASE BLANK 
FINISH 

store the value to be graphed 
put in an empty bar. 

We how have a domain which contains one record for each value to be 
graphed, and a blank line. The next section will use the other domain 
to run down the bar one character at a time and fill in the bar. 

READY H STRING MODIFY 
DECLARE-INC PIC 999. 
DECLARE TMP PIC 999. 
INC *."Maximum value of this graph" 
INC = INC / 50 ! 
FOR H STRING BEGIN 

TMP = INC 
FOR STRNG MODIFY USING BEGIN 

! the maximum value of the right edge 
the size of each of the 50 steps 
for each value to be graphed 
start at the first step 
this moves us across the bar 

If the present value is less than the value to be graphed, change 
the blank space to a printing character. 

END 
END 

IF TMP LE VALUE CHAR = "*" 
TMP = TMP + INC 

RELEASE TMP 
RELEASE INC 
FINISH 
END PROCEDURE 

increment to next column 

The first half of the procedure just copies data out of whatever domain 
the data is in, and fills in a new temporary file. The DEFINE FILE command 
creates an empty file faster than finding and erasing an old domain, but it 
does create new files on disk, so you should purge them regularly, or use the 
SUPERCEDE qualifier on the command. Also, you can make this procedure run a 
little faster by using the ALLOCATION qualifier to set the size of the 
HBAR.SEQ file. When I was developing this procedure I did not supersede old 
files so I could look at them and see what happened when something went wrong, 
and you won't know what size the file will be until you run the procedure with 
your data. After you decide what data to graph, you will be able to go back 
and set the allocation to fit your application. Note that the data is in a 
sequential file (no keys). In this particular application, the data is always 
written and read through in the same order from the beginning of the file, so 
this is a rare case where an indexed file isn't needed (it would be slower and 
use more disk space in this particular application). The second half of the 
procedure readies the domain with the other definition which allows access to 
each character in the bar. The temporary variable INC is set to the maximum 
value to be graphed. In this example, the user is prompted for a value and I 
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have entered 50 for the graphs printed below, but it could also be set auto­
matically to a fixed value or a MAXIMUM derived from the domain holding the 
data. INC is then divided by the number of columns in the bar (in this case, 
this is also 50) to obtain the amount by which the columns increase in value 
from left to right. TMP starts at the value of one column, and increases by 
one increment for each column. Having the "FOR STRNG" loop within the 
"FOR H_STRING" loop is the method by which you can pass through an OCCURS 
clause within each data record. While TMP is less than the value to be graph­
ed, the blank space is replaced with a printing character (I used an "*", but 
it can be anything), otherwise the space is left blank. I have defined INC 
and TMP to be 999 because it fits my data, but you can define them to have 
whatever range is necessary. They can have places to the right of the decimal 
place if needed for your data. 

This is all there is to it; the domain is how ready to print. 

READY H BAR 
PRINT H BAR 

VALUE 

1 * 
5 ***** 

10 ********** 
15 *************** 
20 ******************** 
30 ****************************** 
35 *********************************** 
37 ************************************* 
40 **************************************** 
49 ************************************************* 
50 ************************************************** 

This is all that is necessary, but it can be made to look a little nicer with 
a few extra statements in the report writer. This example only formats the 
bars; you can add your own statements to print maximums or averages, etc. 

READY H BAR 
REPORT H BAR ON HBAR.RPT 
SET COLUMNS PAGE=80 
SET REPORT NAME="Horizontal Bar Graphs" 
PRINT COL lO, VALUE, SPACE 1, "j", SPACE 1, BAR 
END REPORT 
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Horizontal Bar Graphs 

VALUE 

1 * 
5 ***** 

10 ********** 
15 *************** 
20 ******************** 
30 ****************************** 
35 *********************************** 
37 ************************************* 
40 **************************************** 
49 ************************************************* 

17-Jun-1985 
Page 1 

50 ************************************************** 

This is the minimum possible graph. You can easily make it nicer by printing 
a scale, or printing maximum or average values at the bottom, etc. 

The above example was set to be as universal as possible. If you are graphing 
data in a known format, you can custbmize the procedure somewhat. For 
example, if you know the data will always be in the range of zero to fifty, 
you can fix the scale. In the procedure MAKE_H_BAR, change the value of BLANK 
from 

BLANK II II 50 blanks 

to 

BLANK = II 111 

This will fill in an empty vertical grid rather than all blank spaces. Also, 
rather than prompting for the value of INC, you can set it equal to 1. As you 
know that there are 50 columns with a maximum scale of 50, so each column must 
have an increment of one. Otherwise, the procedure does not change. This 
domain would be printed with the following report: 

DELETE GRAPH_H_BAR; 
DEFINE PROCEDURE GRAPH H BAR 
READY H BAR 
REPORT H BAR 
SET COLUMNS PAGE=80 
SET REPORT_NAME= 11Horizontal Bar Graphs" 
AT TOP OF REPORT PRINT REPORT HEADER, SKIP, COL 17, 

II 10 20 -30 40 50 11 

PRINT COL 10, VALUE, COL 15, 11 !", COL 17, BAR 
AT BOTTOM OF REPORT PRINT COL 17, 

II 10 20 30 40 5011 

END REPORT 
END PROCEDURE 
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When this is reported, it will look like: 

1 
5 

10 
15 
20 
30 
35 
37 
40 
49 
50 

10 

* I ***** 
********** 

Horizontal Bar Graphs 

20 30 

*************** 

40 50 

******************** 
****************************** 
*********************************** 
************************************* 
**************************************** 
************************************************* 
************************************************** 

10 20 30 40 50 

18-Jun-1985 
Page 1 

One may easily go on from here to make the graphs suit a particular appli­
cation once the basic operation is understood. Don't be afraid to experiment 
on your own. 

Users of DATATRIEVE-11 V3.0, V3.l, and Pro-DTR are cautioned about the use 
of DATATRIEVE keywords as field names. When preparing this article for publi­
cation, I fell into the trap of using a keyword as a field name. The original 
name for the list in H STRING was "STRING". This worked fine in DATATRIEVE-11 
V2.0 and V2.4, and works in all current versions of VAX-DATATRIEVE, but start­
ing with DTR-11 V3. 0, "STRING" is a keyword. I don't know what it is used for 
[Editor's note: STRING is used within the VAX-DATATRIEVE graphic language. 
See the next article.], but I had to change my field name to "STRNG" to avoid 
the conflict. This one had the telephone support center running around for a 
day or so before they found it. 

Previews of Coming Atractions 

Some of the articles which will appear in future issues of the Wombat 
Examiner are: 

o Part 2 of the Wombat Magic Session from the New Orleans Symposium. 
Part 1 appeared in Volume 6, Number 3. 

o An article by Don Stern on "Accessing SYSUAF.DAT and QUOTA.SYS with 
VAX DATATRIEVE" that will be of interest to all VAX system managers. 

o A transcription of the Fourth General Language Panel at New Orleans 
Symposium. Speakers were Katherine Hornback (Languages and Tools SIG 
Chair), Chuck Duncan (Digital), and Larry Jasmann (DATATRIEVE SIG 
Chair). This session contained some lively discussion. 
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VAX-DATATRIEVE Graphics Internals 

Joe H. Gallagher, Cleveland Clinic Foundation, Cleveland, OH 

Introduction 

One of the most important characteristics of DATATRIEVE besides its 
productivity advantages over third generation languages, is its ability to be 
modified and extended to meet the needs of users. Kirk Searle of Digital made 
a presentation yesterday afternoon (Customizing VAX DATATRIEVE) on how VAX­
DATATRIEVE could be customized to change its apparent functionality by 
modifying its internal tables, lists, and domains. Larry Jasmann and Phil 
Naecker this morning in an impromptu, fill in session (Using the DATATRIEVE 
Call Interface) provided information on how to add apparent functionality by 
using the call interface. With the call interface, it is possible to add what 
appears to be new statements in the DATATRIEVE language. And this afternoon, 
Andy Schneider of Digital will show how the features and functionality of 
DATATRIEVE may be used in a distributed environment (DATATRIEVE Distributed 
Manipulation Facility). In addition, users may add new functions to 
DATATRIEVE with additions to the MACRO linkage file, DTR.FND, to user written 
and VAX library routines that Phil Naecker described. Perhaps more examples 
of this type will be given at the Wombat Magic session on Thursday evening. 
In none of these situation has the internal code of DATATRIEVE been changed as 
would be required if a completely new statement or command been added to 
DATATRIEVE such as a statement like 

FIND C IN A UNION B 

That is a whole new idea and would certainly require internal code to be 
written. 

There is an area of DATATRIEVE where users can write new code in a somewhat 
PASCAL-like language, which can add functionality which is fundamentally new 
to DATATRIEVE. I am, of course, referring to the internals of the DATATRIEVE 
plot library which is the topic of this presentation. 

In the previous presentation (Using VAX DATATRIEVE Graphics), Kirk Searle 
described the use of the plot library from the outside. I wish to describe it 
from the inside and how one would go about adding to it and extending it. 
This talk is really in three parts. In order to be able to extend the library 
one has to understand its structure. The first part of the talk will be spent 
in looking at the structure of the plot library and how the pieces interrelate 
to each other. If one is going to make changes in a group of library 
routines, it is very important to understand how and where to make changes so 
the linkages between the routines won't get broken. The second part of the 
talk is an introduction to the plot language. In the third part, some new 
plots are presented. 
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Structure and Contents of the Plots Dictionary 

Let's look in a slightly different way at those routines which Kirk Searle 
previous described. The plot routines are contained in the common data 
dictionary node, CDD$TOP.DTR$LIB.PLOTS • The entire contents of that node may 
be gotten with the EXTRACT ALL command in DATATRIEVE. The plot routines fall 
into five categories: documented top level plots which start a new plot; 
documented top level plots which change and/or continue a plot; documented top 
level plots which modify (without substantive change) a plot; undocumented top 
level plots; and utility level plots. All routines are listed below and the 
undocumented and utility routines are briefly described. 

Documented Top Level Plots which Start a New Plot 

BAR BAR AVERAGE DATE LOGY DATE Y 
HIS TO LOGX LOGY LOGX Y MULTI BAR 
MULTI BAR GROUP MULTI LINE MULTI LR MULTI SHADE 
PIE RAW BAR RAW PIE STACKED BAR 
VALUE PIE WOMBAT X LOGY x y 

Documented Top Level Plots which Change and Continue a Plot 

NEXT BAR SORT BAR 

Documented Top Level Plots which Modify (without substantive change) a Plot 

BIG 
LR 

CONNECT 
PAUSE 

CROSS HATCH 
RE PAINT 

HARDCOPY 
SHADE 

Undocumented Top Level Plots 

DATE_FREQ 
HATCH 
OUTSTANDING 

X_FREQ 
STACKED 

frequency of occurrence vs. date; argl=date. 
exactly same as CROSS HATCH; no arguments. 
works a little like "PLOT DATE _FREQ 
argl=date, arg2=date. 
frequency of occurrence vs. X; argl=x-value. 

. ' PLOT SHADE"; 

** This appears to be old code from some previous version of the 
plot routines. It appears, currently, to be unreachable code. 
There are no routines which call it. It also appears not to 
work - at all. ** 

Utility Level Plots 

HOUSEKEEP 

LABEL 

LEGEND 
MAP 

MONITOR 

Plot for entering and exiting graphics mode on the terminal. 
Manages differences between VT240/l and VT125. 
Utility plot routine with 14 entry points which draws boundary 
box, scales X and Y, linear, log, and date arrays, computes 
linear regressions, displays scale lines, and performs several 
other internal utility functions. 
Utility plot routine with 4 entry points which manages LEGENDs. 
Basic routine to manage intensity, luminance, hue, and 
saturation. Used by the PALETTE procedure to adjust colors. 
Test routine to check wiring of color monitor on VT125 or VT241. 
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DRAW BAR Basic BAR plotting routine that does the real work for BAR, 
BAR_AVERAGE, HISTO, and RAW BAR. 

DRAW PIE Basic PIE plotting routine that does the real work for PIE, 
RAW_PIE, and VALUE PIE. 

X LABEL Basic X-axis labeling routine that works for MULTI _BAR, 
MULTI_BAR_GROUP, MULTI_SHADE, and STACKED BAR 

As will be described in detail in the second part of this presentation, 
plots within the plot library are all called in a manner very similar to 
multiple entry subourtines in FORTRAN. Most top level plots have three or 
more entry points. However, WOMBAT has only one, but LABEL has fifteen. 

In order to investigate which plot routine calls which other plot routines 
(more specifically which entry point of which routine calls which entry point 
of another or the same routine), I extracted the entire plot library from the 
dictionary, removed the procedure PALETTE with the editor, and converted all 
"REDEFINE PLOT" to "REDEFINE PLOT" also with the editor. I then used a small 
BASIC program which keyed off of the tokens "REDEFINE PLOT", "ENTRY", and 
"PLOT" to create the pairs of routine entry points - calling entry point with 
called entry point. The entry points are indicated by appending an underline 
character and the number of the entry point to the name of the plot routine. 
Thus, HOUSEKEEPING 2 refers to the entry point 2 in the HOUSEKEEPING plot 
routine. I then use DATATRIEVE to create a view of four domains (actually the 
same domain with itself three more times) in which the called entry point is 
matched with another calling entry point to create the entire tree of 
references through the plot library. Multiple references to the same linkage 
(duplicates) were removed and the output report was slightly re-reformatted 
with the editor. 

The "CALLING" linkages within the plot library are listed in the table 
can find all routines in 

Below each routine is the 
routines are called is not 

"DOWN the Calling Tree". In this table, one 
alphabetic order which call other routines. 
routines which it calls. The order in which 
preserved; they are listed in alphabetic order. 

Inverting the calling tree with the DATATRIEVE view produces the "CALLED" 
linkages within the plot library. These are listed in the table "UP the 
Called Tree". In this table, one can find all routines in alphabetic order 
which are called by other routines. Below each routine is the routines which 
it is called by. It is from this table that one can determine which routines 
might be affected by a change in a particular routine. 

When support for VT240 and VT241 terminals was added in Version 3.0 of 
VAX-DATATRIVE, the method of performing I/O for graphics instructions was 
changed. With the VT125 it was possible to write directly to the terminal. 
Because the graphics planes and characters planes of the VT125 were 
independent; command prompting, command input, and graphics output were 
unaffected by each other. However, with the VT240/l terminal in which the 
graphic and character displays were intertwined, the DATATRIEVE plot library 
had to be changed to write all graphics instructions into internal buffers so 
that the VT24X terminal could be cleared and the image re-displayed one or 
more times. These buffers are called SEGMENTs; there are eight of them 
numbered zero to seven. There are three ways of referencing these segments -
CLEAR, OUTPUT, and SET. The meaning of these references will be explained in 
the second part of the presentation. The table "PLOTNAME\SEGMENTS" lists 
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BAR 2 
DRAW BAR 0 
DRAW-BAR-2 

HifsEKEEp 0 
IWSEKEEP-2 
!ABEL 0 

IABEi:. 13 
!ABEL 15 
I.ABEL 3 

rABli 10 
IABECll 

!ABEL 8 
BARA~2 

oRAw BAR 0 
JXWlBAR-2 

HifsEKEEp 0 
HOOSEKEEP -2 

!ABEL 0 
IABEi:. 13 

!ABEL 15 
l.ABEL-3 

IABEi 10 
IABEL-11 

!ABEL 8-
BIG 0 

IiiJsEKEEp 4 
OONNECI' 0 

lDJSEKEEP 2 
HOUSEKEEP-4 

!ABEL 9 
CROSS HATCH 0 - -

IDUSEKEEP 2 
Ill\1E - FREQ_O 

lDJSEKEEP 0 
I.ABEL 0 

!ABEL 13 
Jlb.TE - FREC[2 

lllJSEKEEP 2 
!ABEL 3 

IABEi 10 
l.ABEL-11 

I.ABEL 6 
IABEi:. 14 

!ABEL 8 
Ill\1E J..OOy 0 

IDUSEKEEP 0 
LABEL 0 

I.ABEL 13 

DOWN the Calling Tree 

Ill\1E J.JX'I. 2 - -
lDJSEKEEP 2 
!ABEL 5 

rABli 11 
!ABEL 6 

IABEi 14 
!ABEL 8-

Ill\'IE y 0 
HCiJs"Ei<EEP 0 
LABEL 0 

rABEi 13 
Ill\1E y 2 

lDJSEKEEP 2 
!ABEL 3 

IABEi:. 10 
!ABEL 11 

I.ABEL 6 
rABli 14 

I.ABEL 8-
DRAW BAR 2 

IriisEl<EEP 0 
HXJSEKEEP -2 
!ABEL 0 

rABli 13 
LABEL 15 
IABEL-3 

lABEL 10 
!ABEL 11 

I.ABEL 8-
IEAW BAR 3 

DRAW BAR 2 
fDUSEKEEP 0 
IWSEKEEP 2 
!ABEL 0 

IABEi:. 13 
!ABEL is 
l.ABEL-3 

J.ABEi. 10 
!ABEL 11 

!ABEL 8-
DRAW PIE 0 

l:DJSEKEEP 0 
OOUSEKEEP -2 

HAROCOPY' 0 
IDlJSEKEEp 2 
lDJSEKEEP -4 

HATCH 0 
IWSEKEEP 2 
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HISIO 2 
DRAW BAR 0 
DRAW-BAR-2 

IriJSE&ll:P 0 
HOUSEl<EEP 2 
!ABEL 0 

IABEi:. 13 
LABEL 15 
LABEL-3 

rA1ii 10 
LABEL-11 

LABEL 8-

IABEL 0 
LABEL 13 

!ABEL 2-
LABEL 10 
LABEL-12 
J.ABEL14 

LABEL 3-

IABEL 10 
LABEL 11 

LABEL 4-
IABEL 12 
IABEL-14 

LABEL 5 
LABEL 11 

I.ABEL 6-
IABEi 14 

I.ABEL 7-
IABEL 13 

LEGEND 0 
I:DJSEKEEP 2 

LEGEND 3 
uxEfu 5 

LEGEND 4-

ux»fu 5 
ux:;x J.JX'I. 0 

IriJsEKE"EP 0 
I.ABEL 0 

IABEi. 13 
ux:;x J.JX'I. -2 

IriJsEKE"EP 2 
LABEL 4 

!ABEL 12 
I.ABEL-14 

I.ABEL 5-
IABEi 11 

!ABEL 8-
ux:;x y 0 

l:DJSEKEEP 0 
I.ABEL 0 

IABEi. 13 

ux:;x y 2 
lllJSEKEEP 2 
I.ABEL 3 

LABEL 10 
LABEL-11 

!ABEL 4-
LABEL 12 
LABEL-14 

LABEL 8-
IR 0 

li:xJsEKEEp 2 
lllJSEKEEP -4 
LABEL 7 

LABEL 13 
MAP 2 

IDUSEKEEP 2 
MJNI'IDR 0 

lllJ500:EP 0 
l:DJSEKEEP -2 

MJLTI BAR 0 
mtiSEKEEP o 
I.ABEL 0 

LABEL 13 
MJLTI BAR-2 

mtiSEI<EKP 2 
LABEL 10 
LABEL-3 

LABEL 10 
IABEL-11 

I.ABEL 8-

LEGEND 3 
IEaND 5 

X LABEL 0 
MJLTI BAR-GROOP O 

K>USEKIBP 0 
LABEL 0 

LABEL 13 
MJLTI BAR -GROOP 2 

lDJSooEP 2 
LABEL 10 
IABEC3 

LABEL 10 
I.ABECu 

!ABEL 8-
1.EC»ID 3 

u.c»fu 5 
X LABEL 0 

MJLTI LINE 0 
ootiSEKEEP 0 
!ABEL 0 
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MULTI LINE 2 
HaiSEKEEP 2 
I.ABEL 2 

IABEi. 10 
I.ABEL 12 
LABEL-14 

I.ABEL 3-
I.ABEL 10 
I.ABEL 11 

IEGEND 4 
un:ND 5 

MJLTI uNE 3 
I.ABEL 8 

MULTI LINE 3 
1ABEL 8 

MULTI IR 0 
HOOSEKEEP 0 
1ABEL 0 

rABEL 13 
MULTI IR 2 

HOOSEKEEP 2 
I.ABEL 2 

I.ABEL 10 
IABEL-12 
IABEL-14 

IABEL 3 
1ABEL 10 
LABEL 11 

I.EC»ID 4 
I.EGFID 5 

MJLTI IR-3 
I.ABEL 7 

LABEL 13 
1ABEL 8-

MJLTI LR 3 
I.ABEL 7 

I.ABEL 13 
LABEL 8 

MJLTI SHArn 0 
HOOSEKEEP -0 
I.ABEL 0 

I.ABEL 13 
MJLTI SHADE 2 

HOO°SEKEEP-2 
I.ABEL 3 

I.ABEL 10 
I.ABEL 11 

LABEL 8-

lll»ID 3 
I.EGENi::> 5 

X LABEL 0 

NEXT BAR 0 
m"AW MR 2 

IriJSEKEEP 0 
OOUSEKEEP -2 
I.ABEL 0 

IABEi. 13 
I.ABEL 15 
LABEL-3 

I.ABEL 10 
I.ABEL 11 

IABEL 8 
OlJTSTAN[)iN; 0 

llXJSEKEEP -0 
I.ABEL 0 

LABEL 13 
OUI'STANIJIN; 2 

IDUSEKEEP 2 
LABEL 3 

I.ABEL 10 
lABEL 11 

1ABEL 6 
IABEi. 14 

I.ABEL 8 
PIE 2 

rEAw PIE 0 
HOOSEKEEP 0 
IDUSEKEEP 2 

RAW BAR 2 
IRAW BAR 0 
IRAW-BAR-2 

IriJsEI<EEP 0 
IDUSEKEEP 2 
lABEL 0 

I.ABEL 13 
lABEL 15 
IABEL-3 

I.ABEL 10 
I.ABEL 11 

I.ABEL 8-
RAW PIE 2 

IRAW PIE 0 
HOOSEKEEP 0 
llXJSEKEEP -2 

RE PAINI' 0 
iixJsEI<EEP 4 

RE PAINI' 2 - -
llXJSEKEEP 2 

SHAIE 0 
IDUSEKEEP 2 
HOOSEKEEP -4 

I.ABEL 9 
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OORT BAR 0 
DR"Aw MR 3 

IRAW BAR 2 
OOUSEKEEP 0 
llXJSEKEEP -2 
I.ABEL 0 
IABEL-15 
IABEL-3 
I.ABEL-8 

STACKED 2 
IDUSEKEEP 0 
IDUSEKEEP2 
lABEL 0 

wEL 13 
I.ABEL 3-

LABEL 10 
LABEL 11 

IEGEND 0 
oousEi.<EEP 2 

STACKED 3 
STACKED BAR 0 

OOUSEKEEP-0 

LABEL 0 
I.ABEL 13 

STACKED BAR 2 
IiOOSEKEEP-2 
LABEL 3 

lABEL 10 
I.ABEL 11 

lABEL 8-

IEGEND 3 
ux»ID 5 

X LABEL 0 
VAWE PIE-2 

rRAW" PIE 0 
ooUsEKEEP 0 
HOOSEKEEP -2 

\n1BAT 0 
IDUSEi<EEP 0 
OOUSEKEEPZ 

X_FREQ_O 
IDUSEKEEP 0 
I.ABEL 0 

wEL 13 
X_FREQ_2 

HOOSEKEEP 2 
lABEL 2 

I.ABEL 10 
IABEL-12 
LABEL-14 

LABEL 3-

LABEL 10 
LABEL 11 

LABEL 8-

X LCGY 0 
- mus"EKEEP o 

I.ABEL 0 
wEL 13 

X LCGY 2 
- IDUSEKEEP 2 

LABEL 2 
I.ABEL 10 
lABEL 12 
LABEL-14 

I.ABEL 5 
I.AR 11 

1ABEL 8-

X Y 0 
H'.XJSEKEEP 0 
lABEL 0 

rABEL 13 
XY2 
- HOOSEKEEP 2 

LABEL 2 
I.ABEL 10 
I.ABEL-12 
IABEL-14 

I.ABEL r 
I.ABEL 10 
I.ABEL 11 

I.ABEL 8 



IEAW BAR 0 
BAR 2 
BAR-AVERArn2 
msID 2 
RAW MR 2 

l:IXJSEKEEp-o 

DA1E - FREq_O 
))\'IB I.OOY 0 
DATEY 0 
IEAWBAR 2 

BA"R 2-
BARAVERAra 2 
IEAW BAR 3 

ooir BAR o 
HIS'ID 2 -
NEXT MR 0 
RAW°'&R 2 

IEAW PIE 0 
PiE 2-
RAW-PIE 2 
VAWE PIE 2 

IffiX uX;Y 0-
UX;JCY O 
MMfui o 
KJLTI MR 0 
KJLTI-BAR - GROOP 0 
MJLTI-LINE O 
MJLTI-1.R 0 
KJLTI-SHAIE 0 
ClJI'STANIJ00-0 
STACl<EI) 2 
STAa<ED - BAR 0 
w:MBATO 
x_FRE<[o 
x I.OOY 0 
XYO 

UP the Called Tree 

ID.JSEKEEP 2 
amECI' 0 
CROSS HATCH 0 
Il!\TE FREQ 2-
DA1E-I.OOY-2 
Il!\TE y 2 
IlwrMR 2 

BAR 2 
BAR-AVERArn 2 
IEAWBAR 3 

m MR o 
HIS'ID 2 -
NEXT BAR 0 
RAWMR 2 

DRAW PIE 0 
PrE2 -
RAW-PIE 2 
VALUE PIE 2 

HAROCOPY 0 
HATCH 0 
LEGEND 0 

STAci<ED 2 
IffiX I.OOY-2 
IffiX y 2 
I.R 0 
MA'P2 
mTORO 
KJLTI BAR 2 
KJLTI-BAR-GROOP 2 
KJLTI-LINE 2 
MULTI-1.R Z 
KJLTI - SHAfE 2 
OO'I'STANom;-2 
RE PAIN! 2 
sHAi:E 0 
srACt<ED 2 
STAD.<ED-BAR 2 
\D1BAT 0 
X_FREq_2 
x I.OOY 2 
X-Y 2 

HXJSE'KEEP 4 
BIG 0 
cmNEcr 0 
HAROCOPY 0 
I.R 0 
RE-PAIN! 0 
sHAi:E 0 

!ABEL 0-
IEAW BAR 2 

IEAW MR 3 
nu BAR o 
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!ABEL 10 
LABEL 2 

MULTI LINE 2 
KJLTI-1.R 2 _ 
X~ 2-
X-I.OOY-2 
X-Y 2 

LAJ.ii-3 
DA1i ¥RE<l._2 
Il!\'lE y 2 
IEAW-MR 2 

BAi2-
BAR-AVERAa: 2 
IEAWBAR 3 
HlsID 2 -
NEXT MR o 
RAW°'&R 2 

IffiX y 2 -
nn"'&R 2 
MJLTI BAR GROOP 2 
KJLTI-LrNE 2 
MJLTI-1.R 2-
KJLTI SHAi:E 2 
ClJISTANII00-2 
STAD.<ED 2 
Sl'ACl<ED - BAR 2 
X_FRF.q_2 
XY2 

MJLtCBAR 2 
KJLTI-BAR-GROOP 2 

LABEL 11 
IABEi. 3 

Il!\TE FREQ 2 
DA1E-Y 2 -
IEAW-BAR 2 

BAR 2 
BAR-AVERArn 2 
IEAWBAR 3 
HlsID 2-
NEXT MR 0 
RAW BAR 2 

IffiX y 2 -

KJLTI°'&R 2 
KJLTI BAR-GROOP 2 
KJLTI-LINE 2 
KJLTI-1.R 2-
KJ.LTC sHAbE 2 
oorsrANom;-2 
STACl<EI) 2 
Sl'AO.<ED-:-BAR 2 
X_FREq_l 
XY2 

IAIELs 
DA1E I.OOY 2 
IffiX-I.OOY-2 

x I.OOY 2 
LABEL-12 

IABEi. 2 
MULTI LINE 2 
KJLTI -I.R 2 _ 

X_~.r 
x I.OOY 2 
X-Y 2 

I.ABEL4 
u:riX I.OOY 2 
IffiX y 2 



lABEL 13 
lABEL 0 

DA1E - FREQ_O 
DA1E l..(x;Y 0 
ImE y 0 
DRAW-:M°R 2 

.BAR2 -
BAR-AVERArn 2 
IRAW BAR 3 
HISIO 2 
rEX'f BAR 0 
RAWMRZ 

rroc Ux;t-o 
rroc Yo 
MJLTI BAR 0 
MULTI BAR GROOP 0 
MJLTI LINE 0 - -
MULTI IR 0 
MJLTI - SHAfE 0 - -
OOI'STANDOC 0 
STACKED 2 
STACKED BAR 0 
X FREQ 0 
X-1..(x;Y-0 

XYO 

lABEL 13 (continued) 
lABEL 7 

IR 0 
MJLTI IR 3 

MJLTI LR 2 
lABEL 14 

I.ABEL 2 
MJLTI LINE 2 
MJLTI IR 2 
x_FRF4._2-
x l..(x;Y 2 
XY2 

!ABEL-4 
ux;x l..(x;Y 2 
ux;x y 2 

lABEL 6 
]}\'lli - FREQ_2 
DA1E l..(x;Y 2 
Im'E-Y 2 

OUI'STANDOC 2 
lABEL 15 

DRAW BAR 2 
BAR 2 
BAR-AVERAGE 2 
DRAW BAR 3 

SORT BAR 0 

lABEL 15 (continued) 
HISIO 2 
NEXT BAR 0 
RAW BAR 2 

lABEL 3 
mAW BAR 2 

ooAW- B.AR 3 
m MR. o 

lABEL 8 
rwrn _ FREQ_2 
]}\'lli l..(x;Y 2 
DATJCY 2 
DRAWBAR 2 

&\R2-
BAR -AVERAGE 2 
:ooAW BAR 3 

&>RT BAR 0 
HISIO 2 
NEXT BAR 0 
RAW BAR 2 

ux;x l..(x;Y 2 
ux;x y 2 

MJLTI BAR 2 
MULTI-BAR-GROOP 2 
MJLTI -LINE 3 

MULTI LINE 2 

lABEL 8 (continued) 
KJLTI IR 3 

MJLTI LR 2 
MULTI sffAIE" 2 - -
oorsrANDOC 2 
STACKED BAR-2 

X_FREQ_2 
x l..(x;Y 2 
XY2 

I.ABEL-9 
cmNEcr 0 
SHADE 0-

lEGEND 5 
1EGEND 3 

MJLTI BAR 2 
MJLTI BAR ma.JP 2 
MJLTI SHAIB 2 
STACRED BAR-2 

lEGEND 4 
MULTI LINE 2 - -
MJLTI LR 2 

STACKED 3- -

STACKED 2 
x lABEL 0 
- MJLTI-BAR 2 

MULTI BAR rnooP 2 
MJLTI SHADE 2 - -
STACKED BAR 2 

all plot library entry points which make a reference to a segment. With each 
is listed the segment number which is referenced and the method by which it is 
referenced. Most top level plot routines make reference to one or more 
segments within their entry points 0 and 2. Notice that HOUSEKEEP 0 clears 
all segments and all top level routines call HOUSEKEEP_O. 

The table "Segments Access by Plots" inverts the "PLOTNAME\SEGMENTS" table 
to show which segments are manipulated by which plots. It is from the 
information in these two tables that one can see how changes in such plot 
routines as HOUSKEEPING, HARDCOPY, and BIG will affect other routines. 
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\SEGMENTS CLEAR OUTPUT SET 
PLOTNAME\ 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 

BIG 0 4 4 5 6 4 
CONNECT 0 1 
CROSS HATCH 0 0 4 0 1 3 4 6 0 4 
DATE_FREQ_O- 1 
DATE _FREQ_ 2 1 
DATE LOGY 0 1 - -DATE LOGY 2 1 
DATE-Y 0 1 
DATE Y 2 1 
DRAW BAR 2 1 1 
DRAW-PIE-0 3 0 1 0 1 5 
HARDCOPY-0 4 4 5 6 4 
HATCH 0 0 4 0 1 3 4 6 0 4 
HOUSEKEEP 0 0 1 2 3 4 5 6 7 4 6 4 6 
HOUSEKEEP 1 4 4 4 
HOUSEKEEP-2 7 7 7 
HOUSEKEEP-3 4 4 4 
HOUSEKEEP-4 4 0 1 3 4 6 4 
LEGEND 0 4 4 6 4 
LEGEND-5 2 3 2 3 
LOGX LOGY 0 1 
LOGX-LOGY-2 1 
LOGX Y 0 1 
LOGX Y 2 1 
LR 0 1 
MAP 0 4 4 
MAP 2 4 
MONITOR 0 1 1 1 
MULTI BAR 0 0 6 0 1 - -MULTI BAR 2 1 - -MULTI BAR GROUP 0 0 6 0 1 
MULTI-BAR-GROUP-2 1 
MULTI-LINE 0 0 0 1 
MULTI-LINE-2 1 
MULTI-LR 0- 0 0 1 
MULTI-LR-2 1 
MULTI-SHADE 0 0 6 0 1 
MULTI SHADE 2 1 - -OUTSTANDING 0 1 
OUTSTANDING-2 1 
PAUSE 0 4 4 4 
SHADE 0 1 
STACKED 2 1 1 
STACKED-BAR 0 0 6 0 1 - -STACKED BAR 2 1 
WOMBAT 0 0 1 0 1 2 
X FREQ-0 1 
X=FREQ=2 1 
X LOGY 0 1 
X-LOGY-2 1 
X-Y 0 1 
X-Y-2 1 
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Segments Access by Plots 

Segment 0 Segment 1 (continued) 
CROSS HATCH 0 X LOGY 0 
DRAW PIE 0 - -X LOGY 2 
HATCH 0 X-Y 0 
HOUSEKEEP 0 X-Y-2 
HOUSEKEEP-4 Segment 2 
MULTI BAR-0 HOUSEKEEP 0 
MULTI-BAR-GROUP 0 LEGEND 5 
MULTI-LINE 0 WOMBAT-0 
MULTI-LR 0- Segment 3 
MULTI-SHADE 0 CROSS HATCH 0 
STACKED BAR-0 DRAW PIE 0 
WOMBAT 0 HATCH 0 

Segment 1 HOUSEKEEP 0 
CONNECT 0 HOUSEKEEP-4 
CROSS HATCH 0 LEGEND 5 
DATE_FREQ_O- Segment 4 
DATE _FREQ_2 BIG 0 
DATE LOGY 0 CROSS HATCH 0 - -DATE LOGY 2 HARDCOPY 0 
DATE-Y 0 HATCH 0 
DATE_Y_2 HOUSEKEEP 0 
DRAW-BAR 2 HOUSEKEEP-! 
DRAW-PIE-0 HOUSEKEEP-3 
HATCH 0 HOUSEKEEP-4 
HOUSEKEEP 0 LEGEND 0 
HOUSEKEEP-4 MAP 0 
LOGX LOGY-0 MAP-2 
LOGX-LOGY-2 PAUSE 0 
LOGX Y 0 Segment 5 
LOGX_Y_2 BIG 0 
LR 0 DRAW PIE 0 
MONITOR 0 HARDCOPY-0 
MULTI BAR 0 HOUSEKEEP 0 
MULTI-BAR-2 Segment 6 
MULTI-BAR-GROUP 0 BIG 0 
MULTI-BAR-GROUP-2 CROSS HATCH 0 
MULTI-LINE 0 HARDCOPY 0 
MULTI-LINE-2 HATCH 0 
MULTI-LR 0- HOUSEKEEP 0 
MULTI-LR-2 HOUSEKEEP-4 
MULTI-SHADE 0 LEGEND 0 
MULTI-SHADE-2 MULTI BAR 0 
OUTSTANDING-0 - -MULTI BAR GROUP 0 
OUTSTANDING-2 MULTI-SHADE 0 
SHADE 0 STACKED BAR-0 
STACKED 2 Segment 7 
STACKED-BAR 0 HOUSEKEEP 0 
STACKED-BAR-2 HOUSEKEEP-2 
WOMBAT 0 
X_FREQ_O 
X_FREQ_2 
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Plot Language 

Plot Definition: 

A plot definition has the following structure: 

DEFINE PLOT plotname 
DECLARE TYPE-SPECIFICATION date_variablel [,data_variable ••• ] 

ENTRY 0 [{Pl[:TYPE[:COMMENT]] [,Pn[:TYPE[:COMMENT]]}] 
BEGIN 

plot statements 

END 

ENTRY N [{Pl[:TYPE[:COMMENT]] ••• ] 
BEGIN 

END 
END PLOT 

The plot begins with a "DEFINE PLOT" and ends with an "END-PLOT". 

Declarations Statement and Data Typing: 

There are three data types allow with the plot package. These are REAL, 
DATE, and STRING. The data type REAL is the default data type. Thus, if a 
variable is to be of the DATA or STRING data type, it must be declared in a 
DECLARE statement or have its type specified within the entry point statement. 
In addition the plot package allows for dynamic arrays. That is, array 
variables may be allocated on the fly as needed. To specify that a variable 
is an array, then the declaration modifier VECTOR is added to the data 
declaration statement. Vectors can be indexed by literal integers (even 
though there is not really an integer data type) or by REALs. The reals are 
rounded to the nearest integer before being used as an index. Thus for an N 
element vector, the valid indexes I are 0.5 <= I < N+0.5 • 

Entry Points: 

Unlike any other DATATRIEVE objects, plots have multiple entry points. 
These entry points have parameters which are specified in a manner very 
similar to PASCAL that allows a flexible but more carefully specified 
interface with ordinary DATATRIEVE statements. The form of an entry statement 
is 

ENTRY N [{Pl[:TYPE[:COMMENT-STRING]] (,Pn[:TYPE[:COMMENT-STRING]]}] 

where N is an integer literal, Pl though Pn are variable names, TYPE is one of 
the valid data types (REAL, DATE, and STRING), and COMMENT-STRING is a literal 
string while documents variable being passed. Parameters are, in effect, 
declared in the entry point with the TYPE modifier. The default data type is 
REAL, so if the TYPE modifier is left off, the parameter is assumed to be 
REAL. 
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Entry point 0 is used to initialize the plot. It is called once to 
initialize the plot and to pass in the labels associated with all of the 
parameters. This entry point specifies the number of parameters of the plot, 
and all of the parameters are STRING type. In general, this entry point 
clears the necessary plot segment buffers, clears the screen, and sets up size 
and location of the plots and any special plotting parameters like shading or 
cross-hatching. 

Entry point 1 is called once for each set of parameters that are to be 
managed in the plot. Thus if there are 23 points to be plot, entry point 1 
would be used 23 times. In general, data is moved from the user's record 
stream into internal arrays. Usually there is no actual output within this 
entry point. Data is just gathered up. 

Entry point 2 is called only, once and it has no parameters. Final 
calculations are done, scaling of the plot is passed to various routines 
within LABEL, the actual plot is written into any appropriate PLOT SEGMENT 
buffer, and the control is passed off to HOUSEKEEPING to display the plot. 

Most top level plots have only three entry points O, 1, and 2. That is, 
plots which are called with the DATATRIEVE PLOT statement observe the 
conventions of entry points O, 1, and 2. A single PLOT statement at 
DATATRIEVE command level will execute entry 0 once, entry 1 multiple time, and 
entry 2 one. 

Top level plots which are called by the user may make calls to other 
utility plots. These calls from within plot definitions to other plots are of 
the form 

PLOT UTILITY_PLOTNAME ENTRY_NUMBER [ ••• argument list ••• ] 

Utility plots, in contract to top level plots, do not observe the convention 
of entry points O, 1, and 2. However, many utility plots do not have an entry 
1 or 2. When utility plots are called with a specify entry point reference, 
only the specified entry is executed. No other plot routines are executed 
unless specifically called. 

Statements: 

The statements with the PLOT Package appear similar to the statements with 
DATATRIEVE. However, they are, in some ways, very different. Statements in 
the PLOT Package are a highly structure language just as is DATATRIEVE. Thus, 
there is no GOTO-like statement or need for one. There are no statements in 
the PLOT language other than those described below and the"DEFINE PLOT", 
"END-PLOT", "DECLARE", and "ENTRY" statements. 

Assig~ment Statement: 

The assignment statement takes the 
possible to have multiple assignment 
in the following example: 

usual form. However, it is 
statements on a single line as 

x = 23.5 
y = 27.8 PS TRI NG 'NUMBER' 
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Compound Statement: 

Compound statements are exactly the same as in DATATRIVE. The 
BEGIN-END form the boundaries of the compound statement. 

BEGIN 
x = 
y 

END 

x + 1 
x I 3 

IF-THEN-ELSE Statement: 

Although the IF-THEN-ELSE statement within the PLOT Package may 
appear to be the same as in DATATRIEVE, it is not. The difference is 
that an ELSE may begin a statement line. Thus it is possible to 
easily create n-way branching logic without the use of BEGIN-END 
statements as illustrated in the following examples: 

or 

IF X < 5 THEN 
BEGIN 

x 
y 

END 

x + 1 
x * x 

ELSE Y = X * 3 

IF X = 1 THEN 
PRINT "X equals l" 

ELSE IF X = 2 THEN 
PRINT "X equals 2" 

ELSE IF X = 3 THEN 
PRINT "X equals 3" 

ELSE 
PRINT "X equals other" 

PRINT Statement: 

Since the support of VT240 and VT241 terminals, ReGIS code is not 
transferred directly from the modules of the PLOT Package to the 
terminal hardware, but the ReGIS instructions are first placed in 
output buffers (knows as SEGMENTS) since it may be required to 
re-execute the graphics instructions. Thus, ReGIS code is saved in 
internal segments (buffers). The PRINT statement moves data into 
these buffers. There are four special "functions" which control the 
use of these buffer. They are: 

RELEASE SEGMENTS 
CLEAR SEGMENT N 
SET SEGMENT N 

OUTPUT SEGMENT N[,N2[,N3 ••• ]] 
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- initialize all segments 
- initialize segment N 
- cause all output from the PRINT 

statements to go into segment N 
- transfer the contents of 

segments N, N2, N3, etc to the 
display terminal. That is, 
actually perform the output. 



Thus, the PRINT statement does not do output directly, but moves data 
into buffers. There are several special symbols or declared global 
variables which have meaning only within the PLOT Package. These 
are: 

$ 
CLRSCR 
ENTER_REGIS(l) 
EXIT REGIS 
RESTORE VT125 

- special symbol for <ESC> 
- clear screen escape sequence 
- enter ReGIS mode escape sequence 
- exit ReGIS mode escape sequence 
- special ReGIS code sequence 

which sets the four (black and 
white) intensity levels to 0, 
33, 66, and 100%. 

A PRINT statement may contains one or more of the special symbols, 
one or more special graphics functions (described later), or strings. 
Some examples of PRINT statement are: 

PRINT $,'(',CLRSCR,ENTER REGIS(l),'S(m0(10)1(133)2(166)3(1100))' 
PRINT 'P',LXY(X_AXIS+l,Y=POS),'V(W(P4I(O)))',RX(LINE_LEN) 

PLOT Statement: 

Other utility plot may be called from within a plot definition. To 
call these utility plots, one must specify the entry point as well as 
the calling arguments. Example of these utility plot calls are: 

PLOT LABEL 2 (X_MIN, Y_MIN, X_VECTOR) 
PLOT HOUSEKEEP 0 

SORT Statement: 

Although the SORT statement looks like a functions, it is a statement 
which performs a sorting operations on the specified array or arrays. 
Upon return from this statement, the arrays have been re-ordered in 
their same storage locations. The SORT statement may optionally take 
the modified DESCENDING or DESC. The SORT statement will sort on the 
first array but will re-order all arrays specified. SORT takes one 
to four arrays as arguments. Examples are: 

DECLARE VECTOR X, Yl, Y2, Y3 
DECLARE VECTOR DATE 

SORT (X, Yl, Y2, Y3) 
SORT DESCENDING (DATE, Yl) 

INCREMENT Statement: 

Since the PLOT Package contains arrays (which DATATRIEVE doesn't 
have), a DO-LOOP mechanism (which DATATRIEVE doesn't really need) is 
implemented. The INCREMENT statement takes on two forms. The first 
form is 
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INCR loop-variable FROM start-variable TO stop-variable 

and 

INCR loop-variable OVER array-name 

This second form is equivalent to 

INCR loop-variable FROM 1 TO SIZE(array-name) 

Examples of the INCREMENT statement are: 

INCR INDEX OVER VALUES 
VALUES(INDEX) = VALUES(INDEX)/COUNT(INDEX) 

and 

INCR I FROM Y ORIGIN TO TOP - 1 
INCR J FROM 1 TO 9 

BEGIN 
POINT J * 10 ** I 

END 

WHILE Statement: 

A WHILE statement is also implemented although it is used only once 
within the PLOT Package in LABEL 6. The syntax of the WHILE 
statement is the same as in DATATRIEVE. An example is: 

WHILE DATE_COM(SCRATCH_VALUE) < MAX VALUE 
BEGIN 

END 

Operators and Expressions: 

The usual set of arithmetic operators are implemented (+, -, *, and /). In 
addition, exponentiation is implemented in the form "**"· There is, however 
unlike DATATRIEVE, no string concatenation operators within the PLOT Package. 

Many Boolean relations operators have been implemented. However, they are, 
by no means, a complete and exhaustive set. The operators (AND, OR, <, >, EQ, 
LT, LE, GE, GT, and NE) exist. Notable by its absence is "NOT", but that 
doesn't seem to create any problems. 

Functions: 

defined functions. User defined 
FN$FUNCTION are not accessible. 

The PLOT Package is rich in internally 
functions and the DATATRIEVE functions like 
The functions internal to the PLOT Package are: 
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CENTER - CENTER takes four arguments. A REAL value giving an X 
coordinate. A REAL value giving a Y coordinate. A STRING 
whose upper left corner is to be placed at the coordinate. And 
the size of the characters to be displayed (in pixels). CENTER 
returns a string representing the ReGIS commands to display the 
string. 

CVT - CVT takes a REAL number as a parameter and returns it as a 
string. 

COS - COS takes a REAL number in degrees and returns the REAL cosine. 

INT - INT takes a REAL number and return a REAL number which has the 

LENGTH 

value of the nearest integer. 

- LENGTH takes a STRING and return a REAL number which is the 
length of the string. 

LOG - LOG takes a REAL number and returns the REAL natural log of the 
number. 

LX - LX takes one REAL X coordinate and returns the string 
representing the absolute ReGIS coordinates [X). 

LXY - LXY takes the REAL X and Y coordinates and returns the string 
representing the absolute ReGIS coordinates [X,Y]. 

LY - LY takes one REAL Y coordinate and returns the string 

MAX 

MIN 

QUOTE 

representing the absolute ReGIS coordinate [,Y]. 

MAX takes an array as a parameter and returns the maximum value 
of its elements. 

- MIN takes an array as a parameter and returns the minimum value 
of its elements. 

QUOTE takes a STRING as a parameter and returns the string in a 
form for inserting it into a ReGIS command. 

RX - RX takes one REAL X coordinate and returns the string 
representing the relative ReGIS coordinates [+X]. 

RXY - RXY takes two REAL X and Y coordinate and returns the string 
representing the relative ReGIS coordinates [+X,+Y]. 

RY - RY takes one REAL Y coordinate and returns the string 

SEARCH 

SIN 

representing the relative ReGIS coordinate [,+Y]. 

- SEARCH takes a string, and an array of strings as parameters 
and returns the index of the string in the array, or 0 if it is 
not found in the array. 

SIN takes a REAL number in degrees and returns the REAL sine. 
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SIZE - SIZE takes an array as a parameter and returns the number of 
elements in the array. 

SQRT - SQRT takes a REAL number as a parameters and returns the REAL 
square root. Even though this functions is available, it is 
not now used. But it still works! Wonder what other functions 
are available but are just not used? 

TXY - TXY takes two parameters which are the X (column) and Y (row) 
coordinates. TXY returns the escape sequence which will 
position the cursor to that location on the 80 column by 24 
line screen. 

Some New Plots 

When Version 3.0 of DATATRIEVE was release last fall, the plot HARDCOPY was 
changed. In versions 2.X, HARDCOPY only printed the plot and the legend was 
not plotted unless specifically requested. With Version 3.0, HARDCOPY was 
changed so that the LEGEND was always copied -- even if the LEGEND was blank. 
This caused a lot of blank space after PIE, X Y, and other kinds of plots. In 
order the maintain some compatibility with some of my command files, it was 
necessary to create a plot which worked like the Version 2.X HARDCOPY. I 
called the plot HARDCOPY WITHOUT LEGEND. The changes from the Version 3.0 of 
HARDCOPY are shown in bold and marked at the right-hand margin with "<--". 

PLOT HARDCOPY 
ENTRY 0 

BEGIN 
PLOT HOUSEKEEP 4 
OUTPUT SEGMENT S 
CLEAR SEGMENT 4 
SET SEGMENT 4 
PRINT 'S(H)S(E)P[l00,200]@BS(H)' 
OUTPUT SEGMENT S,4,6 
PLOT HOUSEKEEP 2 

END 
END PLOT 

PLOT HARDCOPY WITHOUT LEGEND 
ENTRY 0 

BEGIN 
PLOT HOUSEKEEP 4 
OUTPUT SEGMENT S 
CLEAR SEGMENT 4 
SET SEGMENT 4 
PRINT 'S(H)' 
OUTPUT SEGMENT S,4,6 
PLOT HOUSEKEEP 2 

END 
END PLOT 

<--

<--

In my system, I keep track of the number of disk blocks which are used by 
each account on each day. Very often I need to have a graph of the total disk 
blocks used by a group of users in a department or division. I would, 
therefore, like to have a plot of date vs the sum of y. The plots X_FREQ and 
DATE FREQ can easily be modified to make plots X SUM and DATE SUM. In a 
similar way, BAR_AVERAGE could be changed make a plot BAR SUM. DATE SUM can 
be created from DATE FREQ by making changes in only five lines of plot code. 
The changes are noted in bold and marked on the right-hand margin with "<--". 
The use of DATE SUM is illustrated in Figures 1, 2, and 3. 
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PLOT DATE_FREQ PLOT DATE SUM <--

ENTRY 0 (X_LABEL STRING) 
BEGIN 

ENTRY 0 (X_LABEL:STRING,Y_DL:STRING) <­
BEGIN . . . 

Y LABEL = 'NUMBER' Y LABEL = 'SUM' <--

END END 
ENTRY 1 (X : DATE) 

BEGIN 
ENTRY 1 (X : DATE , Y) <--

INDEX = SEARCH (X, DATES) 
IF INDEX EQ 0 

BEGIN 
INDEX = SIZE (DATES) + 1 
DATES (INDEX) = X 

END 
FREQS(INDEX)=FREQS(INDEX) + 1 

END 
ENTRY 2 

BEGIN 

END 
END PLOT 

BEGIN 
INDEX = SEARCH (X, DATES) 
IF INDEX EQ 0 

BEGIN 
INDEX = SIZE (DATES) + 1 
DATES (INDEX) = X 

END 
FREQS(INDEX)=FREQS(INDEX) + Y <--

END 
ENTRY 2 

BEGIN 

END 
END PLOT 

In our medical environment it is very often necessary to display an X_Y 
scattergraph of more than one group of patients. By comparison with the plots 
X Y and MULTI LINE, a new plot X Y GROUP is created which has as its call 
arguments the-x coordinate, the y coordinate, and a string indicating group 
membership. Because of the restrictions of LEGEND entry points 4 and 5, the 
number of groups is limited to three. All points belonging to the fourth, 
fifth, and higher groups are plotted as members of the third group. 

DELETE X_Y_GROUP; 
REDEFINE PLOT X Y GROUP 
DECLARE X_AXIS,-Y=AXIS, X_LENGTH, Y LENGTH, X_MAX, X_MIN, Y_MIN, Y MAX 
DECLARE X_POS, Y_POS, I, J, WIDTH 
DECLARE VECTOR XS, YS, ZS, Y MX,COLOR 
DECLARE STRING VECTOR GROUP VALUE, CHR 
ENTRY 0 (X_LABEL : STRING, Y LABEL : STRING, GROUP LABEL STRING) 
BEGIN 

PLOT HOUSEKEEP 0 
SET SEGMENT 0 
PRINT 'L(A2)' 
PRINT 'L"0"00181818FF181818' 
PRINT 'L"l"003C42818181423C' 
PRINT 'L"2"0081422418244281' 
OUTPUT SEGMENT 0 
CHR(l)-= '0' CHR(2) = 'l' CHR(3) '2' 
COLOR(!) = 1 COLOR(2) = 1 COLOR(3) = 1 
SET SEGMENT 1 
x AXIS 100 
Y AXIS = 360 
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X LENGTH = 600 
Y LENGTH = 350 
PLOT LABEL 0 (X_AXIS, Y_AXIS, X_LENGTH, Y_LENGTH, X_LABEL, Y_LABEL) 
END 

ENTRY 1 (X : REAL , Y REAL , G : STRING) 
BEGIN 

XS (SIZE (XS) + 1 ) = X 
YS (SIZE (YS) + 1 ) = Y 
I = SEARCH(G,GROUP VALUE) 
IF I EQ 0 THEN BEGIN 

GROUP VALUE(SIZE(GROUP VALUE) + 1) = G 
I = SIZE(GROUP VALUE) -
IF I GT 3 THEN-I = 3 ! RESTRICTION DUE TO LEGEND 
END 

ZS (SIZE(ZS) + 1) = I 
END 

Print scatter plot 
ENTRY 2 
BEGIN 

X MIN = MIN (XS) 
X MAX = MAX (XS) 
Y MAX = MAX (YS) 
Y MIN = MIN (YS) 
IF y MIN > 0 

THEN Y MIN = 0 
PLOT LABEL-2 (X MIN, X MAX, XS) 
PLOT LABEL 3 (Y-MIN, Y=MAX) 
PLOT LABEL 8 (YS) 

PRINT 'T(BA2S[8,16])' 
INCR I OVER XS 

PRINT 'P', LXY(XS(I)-4,YS(I)-8),'T',QUOTE(CHR(ZS(I))) 
PRINT 'T(E)' 
OUTPUT SEGMENT 1 

WIDTH = X LENGTH/30 
Y_MX(30) ";;; 0 
INCR I OVER XS 
BEGIN 

J = ((XS(I) - X AXIS) / WIDTH) + 1 
Y MX(J) = 1000 
IF Y MX(J) GT YS(I) THEN 

Y_MX(J) = YS(I) 
END 

INCR I OVER Y MX 
IF (I NE l) AND (Y MX(I) EQ O) THEN 

Y MX(I) = Y MX(I - 1) 
PLOT LEGEND 4 (X AXIS,Y AXIS,X LENGTH,Y LENGTH,WIDTH,Y MX, 

CHR,COLOR,GROUP_VALUE) - - -
PLOT HOUSEKEEP 2 
END 

END PLOT 
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What I have given is three new plots; what I would really like to give you 
is the courage to go in and create your own plots. Keep in mind that the plot 
library is undocumented. That means, Digital makes no promises as to how 
DATATRIEVE graphics will be implemented in the future. If some new graphical 
device appears on the scene, it's likely that the interal structure of the 
plot library will change as it did in the case of VT240 support. If you 
create new plots, you are really on your own. But isn't the freedom great? 

The news plot DATE SUM is show in Figure 3. 
2 shows the data which combines in Figure 
X Y GROUP. The plot HARDCOPY WITHOUT LEGEND 
since it is the absence of a blank legend which 

Example Plots 

For comparison, Figures 1 and 
3. Figure 4 is the new plot 

can not be easily illustrated 
is of interest. 

find diskuse with acc="USERl" 
plot date_y all date, blocks 

Figure 1. 

find diskuse with acc="USER2" 
plot date y all date, blocks 

-Figure 2. 
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find diskuse with acc="USER1","USER2" 
plot date sum all date, blocks 

Figure 3. 
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Conclusion 

The VAX-DATATRIEVE PLOT Package contains significant programming tools. If 
one is willing to spend a little time becoming familiar with the PLOT Package 
and the PLOT language, then modifications to existing plots and addition of 
new plots may be accomplished with relative ease. 
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Discussion 

[The following are exceprts from the question and answers which followed the 
presentation. Only a small part of the discussion is summarized here.] 

Doug Wegsheid, Whirlpool Corporation: Is it true that if you make a change 
to one of your plots after you have done a SET PLOTS, you have to get out of 
DATATRIEVE and get back in for your changes to take effect? 
Gallagher: Plots are just like any other dictionary object. Since there is no 
RELEASE PLOT-NAME command, you do have to exit and re-enter DATATRIEVE for 
your editing changes to take effect. 

Jane Hesler, Medical College of Virginia: When a new version of DTR gets 
installed, what happens to plots in the plot library? 
Gallagher: They all get blown away. The way to avoid this is to keep a source 
code copy of all your plots in a separate account. Then re-install these 
plots after DTR has been update. Another method is to keep a copy of the plot 
library on another node of the CDD which would not be affected by a DTR 
update. Your own dictionary node is one possibility. 

Eric Mathew, Teradyne: Have your tried using other DATATRIEVE statements 
within a DEFINE PLOT? 
Gallagher: Yes, I have tried a few. The statements I have given are 
apparently the only legal statements with the plot language. 
Mathew: One comment on ReGIS code, I also played with the HARDCOPY plot, and I 
had to buy a manual. 
Gallagher: A word of caution about ReGIS code, the implementation of ReGIS 
code on a VT125, VT240, GIGI, Rainbow emulator, DECmate emulator, and PRO 
emulator is slight different. There's ReGIS code and then there's ReGIS code. 

Doug Wegsheid: It's very important to make a complete copy of everything in 
the plot library. 
Gallagher: It is very important in the plot development stage that you do not 
do your development on the production plot library. Users don't like that. 

Unknown female questioner: Is there a way to get your plots to the pen 
plotter? 
Gallagher: The pen plotter, of course, must be able to handle ReGIS code. For 
a simple plot use the construct PLOT PLOT-NAME on PLOTFILE. Then transfer the 
file to the pen plotter. However, the plot library routines are based on the 
assumption that you are plotting to a ReGIS terminal with a hardcopy device. 

Brian Lockery, ITT: I have a VT125 and an LASO hardcopy device. I have a 
procedure that prints out about 50 plots in a row. How do I get a form feed 
between the hardcopy plots? 
Gallagher: This is a particular nasty problem which has to do with the timing 
between the computer, VT125, and LA hardcopy device. The computer must be 
prevented from issuing the sequence "<ESC)[5i<FF><ESC)[4i" before the LA 
device physically finishes making the hardcopy. This problem is discussed and 
solved in the Wombat Examiner, Volume 5, Number 4, pages 42-44. 
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Modifying VAX-DTR Plots 

Bart z. Lederman, Brooklyn, NY 

I had some data which I wanted to plot in VAX-DATATRIEVE. It happened that 
the data was best displayed with the X (horizontal) axis linear, and the Y 
(vertical) axis Logarithmic. In addition, I wanted several variables plotted 
together. I found that DATATRIEVE would plot the proper axis (X LOGY), or 
several variables (MULTI LINE), but not multiple lines with Log Y. I was able 
to add this plot relatively easily by comparing plots X Y and X_LOGY, and 
transposing the differences into a copy of MULTI_LINE. 

The first step in adding a plot is to extract the old plot used as a 
template, and then rename it so it won't replace the original (people might 
still be using it, and they'll get upset if it disappears). I called my 
version MULTI_LOGY, and it is as follows: 

This plot is used the same way that MULTI LINE is, except that 
the Y axis values are logs rather than linear. 

DELETE MULTI_LOGY; 
REDEFINE PLOT MULTI LOGY 
DECLARE X_REF, X_LENGTH, X_MIN, X_MAX 
DECLARE Y REF, Y LENGTH, Y MIN VALUE, Y_MAX_VALUE, D_LABEL 
DECLARE I-:- J, K,-N, COUNT,-MX,-WIDTH 
DECLARE VECTOR X, Yl, Y2, Y3, Y MIN, Y_MAX, Y_MX, COLOR 
DECLARE STRING VECTOR Y LABEL, CHR 
ENTRY 0 (X_LABEL STRING, 

LABEL 1 STRING, 
LABEL-2 STRING, 
LABEL-3 STRING) 

BEGIN 

END 

PLOT HOUSEKEEP 0 
SET SEGMENT 0 
PRINT 'L(A2)' 
PRINT 'L"5"00FF8181818181FF' 
PRINT '1"6"0018244281422418' 
PRINT 'L"O"OOFF814242242418' 
OUTPUT SEGMENT 0 
SET SEGMENT 1 
X REF = 100 Y REF = 360 X LENGTH = 600 Y LENGTH = 350 
PLOT LABEL 0 (X REF, Y REF, X LENGTH, Y LENGTH, X_LABEL, D LABEL) 
CHR(l) '6' -COLOR(l) 1 Y LABEL(f) LABEL 1 
CHR(2) = '5' COLOR(2) 2 Y-LABEL(2) LABEL-2 
CHR(3) = '0' COLOR(3) 3 Y=LABEL(3) LABEL 3 
INCR I OVER Y LABEL 

IF LENGTH(Y_LABEL(I)) NE 0 THEN 
COUNT = COUNT + 1 
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ENTRY 1 (X_VALUE, Yl_VALUE, Y2_VALUE, 
BEGIN 

X(SIZE(X)+l) = 
Yl(SIZE(Yl)+l) 
Y2(SIZE(Y2)+1) 
Y3(SIZE(Y3)+1) 

END 
ENTRY 2 
BEGIN 

X VALUE 
=-LOG (Yl VALUE) 
= LOG (Y2-VALUE) 
= LOG (Y3-VALUE) 

Y3_VALUE) 

change here for log value 
change here for log value 
change here for log value 

Y MIN(l) = MIN(Yl) Y_MIN(2) = MIN(Y2) 
Y-MAX(l) = MAX(Yl) Y MAX(2) = MAX(Y2) 
Y-MIN VALUE = MIN(Y MIN) 

Y MIN(3) = MIN(Y3) 
Y=MAX(3) = MAX(Y3) 

END 

Y-MAX-VALUE = MAX(Y-MAX) 
PLOT LABEL 5 (Y MIN-VALUE, Y MAX VALUE) 
X MIN = MIN(X) - - - -
X-MAX = MAX(X) 
PLOT LABEL 2 (X MIN, X MAX, X) 
SORT(X, Yl, Y2,-Y3) -
PRINT 'T(BA2S[8,16])' 
IF COUNT GE 1 THEN 

PLOT MULTI LOGY 3 (Yl) 
IF COUNT GE 2 THEN 

PLOT MULTI LOGY 3 (Y2) 
IF COUNT GE 3 THEN 

PLOT MULTI LOGY 3 (Y3) 
PRINT 'T(E)' 
WIDTH = X LENGTH I 30 
Y_MX(30) ~ 0 
INCR I OVER X 
BEGIN 

Y MIN(l) = Yl(I) Y_MIN(2) = Y2(I) 
MX = MIN(Y MIN) 

END 

J = ((X(I)-- X REF) / WIDTH) + 1 
Y MX(J) = 1000-
IF Y MX(J) GT MX THEN 

Y_MX(J) = MX 

INCR I OVER Y MX 
IF (I NE l) AND (Y MX(I) EQ O) THEN 

Y_MX(I) = Y_MX(I -1) 
OUTPUT SEGMENT 1 

change LABEL 3 to LABEL 5 

Y MIN(3) = Y3(I) 

PLOT LEGEND 4 (X REF, Y REF, x_LENGTH, Y_LENGTH, WIDTH, Y_MX, 
CHR, COLOR, Y_LABEL) 

PLOT HOUSEKEEP 2 

ENTRY 3 (Y : VECTOR) 
BEGIN 

PLOT LABEL 8 (Y) 
N = N + 1 
PRINT 'P', LXY(X(l), Y(l)), 'W(I', CVT(COLOR(N)), ')' 
INCR I OVER X 

PRINT 'V', LXY(X(I), Y(I)) 
PRINT 'W(R)' 
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END 

!NCR I OVER X 
PRINT 'p', LXY(X(I)-4, Y(I)-10), 't', QUOTE(CHR(N)) 

PRINT 'W(V)' 

END PLOT 

One change not immediately obvious is in the next to last PRINT statement: 
the literals 'p' and 't' are in lower case. I found this to be necessary for 
the graph to come out properly. The LABEL ENTRY change from 3 to 5 was also 
found to be necessary for the Y-axis to be labeled in the normal Log scale; 
otherwise, the exponent of the scale value is printed linearly (this might be 
useful to some people). If you want to use this plot, you will probably find 
it easier to extract MULTI LINE and edit it rather than typing in the entire 
plot as printed here. 

I also made an almost identical plot, MULTI LOGY LR, which is used in the 
same manner as MULTI LOGY. The only difference is that the points are not 
connected. In stead, a linear regression line (best fit to the data) is drawn 
for each Y-axis variable. 

This is used exactly the same way as MULTI LINE or MULTI LOGY 
that in addition to marking the data points it draws the-linear 
regression line. 

DELETE MULTI_LOGY_LR; 
REDEFINE PLOT MULTI LOGY LR - -DECLARE X REF, X LENGTH, X MIN, X MAX 
DECLARE Y-REF, Y-LENGTH, Y-MIN VALUE, Y_MAX_VALUE, D_LABEL 
DECLARE r-:- J, K,-N, COUNT,-MX,-WIDTH 
DECLARE VECTOR X, Yl, Y2, Y3, Y MIN, Y_MAX, Y_MX, COLOR 
DECLARE STRING VECTOR Y LABEL, CHR 
ENTRY 0 (X_LABEL STRING, 

LABEL 1 STRING, 
LABEL-2 STRING, 
LABEL-3 STRING) 

BEGIN 

END 

PLOT HOUSEKEEP 0 
SET SEGMENT 0 
PRINT 'L(A2)' 
PRINT 'L"5"00FF8181818181FF' 
PRINT 'L"6"0018244281422418' 
PRINT 'L"O"OOFF814242242418' 
OUTPUT SEGMENT 0 
SET SEGMENT 1 
X REF = 100 Y REF = 360 X LENGTH = 600 Y LENGTH = 350 
PLOT LABEL 0 (X REF, Y REF, X LENGTH, Y LENGTH, X_LABEL, D_LABEL) 
CHR(l) = '6' -COLOR(l) 1 Y LABEL(l) LABEL 1 
CHR(2) = '5' COLOR(2) 2 Y-LABEL(2) LABEL-2 
CHR(3) = '0' COLOR(3) = 3 Y=LABEL(3) LABEL-3 
!NCR I OVER Y LABEL 

IF LENGTH(Y_LABEL(I)) NE 0 THEN 
COUNT = COUNT + 1 
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ENTRY 1 (X_VALUE, Yl_VALUE, Y2_VALUE, 
BEGIN 

Y3_VALUE) 

X(SIZE(X)+l) = X VALUE 
Yl(SIZE(Yl)+l) =-LOG (Yl VALUE) 
Y2(SIZE(Y2)+1) = LOG (Y2-VALUE) 
Y3(SIZE(Y3)+1) = LOG (Y3=VALUE) 

change here for LOG value 
change here for LOG value 
change here for LOG value 

END 
ENTRY 2 
BEGIN 

END 

Y MIN(l) = MIN(Yl) Y_MIN(2) = MIN(Y2) 
Y-MAX(l) = MAX(Yl) Y MAX(2) = MAX(Y2) 
Y-MIN VALUE = MIN(Y MIN) 
Y-MAX-VALUE = MAX(Y-MAX) 
PLOT LABEL 5 (Y MIN-VALUE, Y MAX VALUE) 
X MIN = MIN(X) - - - -
X-MAX = MAX(X) 
PLOT LABEL 2 (X MIN, X MAX, X) 
PRINT 'T(BA2S[8-;16))' -
N = 0 
IF COUNT GE 1 THEN 

PLOT MULTI LOGY LR 3 (Yl) 
IF COUNT GE 2 THEN 

PLOT MULTI LOGY LR 3 (Y2) 
IF COUNT GE 3 THEN 

PLOT MULTI LOGY LR 3 (Y3) 
PRINT 'T(E)' 
WIDTH = X LENGTH / 30 
Y_ MX(30) -;- 0 
!NCR I OVER X 
BEGIN 

END 

Y MIN(l) = Yl(I) Y MIN(2) = Y2(I) 
MX = MIN(Y MIN) 
J = ((X(I)-- X REF) / WIDTH) + 1 
Y MX(J) = 1000-
IF Y MX(J) GT MX THEN 

Y_MX(J) = MX 

!NCR I OVER Y MX 
IF (I NE l) AND (Y MX(I) EQ 0) THEN 

Y_MX(I) = Y_MX(I - 1) 
OUTPUT SEGMENT 1 

Y MIN(3) = MIN(Y3) 
Y=MAX(3) = MAX(Y3) 

! change LABEL 3 to LABEL 5 

Y_MIN(3) = Y3(I) 

PLOT LEGEND 4 (X REF, Y REF, X_LENGTH, Y_LENGTH, WIDTH, Y_MX, 
CHR, COLOR, Y_LABEL) 

PLOT HOUSEKEEP 2 

ENTRY 3 (ARRAY : VECTOR) 
BEGIN 

PLOT LABEL 8 (ARRAY) 
N = N + 1 
PRINT 'W(RI', CVT(COLOR(N)), ')' 
PLOT LABEL 7 
!NCR I OVER X 
BEGIN 

PRINT 'p', LXY(X(l)-4,ARRAY(I)-10), 't', QUOTE(CHR(N)) 
END 
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PRINT 'W(V)' 
END 
END PLOT 

Attached are examples of both plots using some sample data. The MULTI LOGY 
plot is show in Figure 1 and the MULTI LOGY LR plot is given in Figure 3. I 
have also included the same data plotted -with MULTI LINE and MULTI LR for 
comparison in Figures 2 and 4. The difference is most obvious at the top 
right-hand end of the "C" variable line (the topmost data line). It can be 
seen that a logarithmic graph fits this data better than a linear graph. 

Example of PLOT MULTI LOGY 
Figure 1. 
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Additional DATATRIEVE Plots 

Donald E. Stern, Jr., Warner Lambert Company, Milford, CT 

At the recent DECUS symposium in New Orleans, Joe Gallagher presented an 
excellent talk on the DATATRIEVE Plotting Language internals. At that time 
Joe indicated that some of the customized plots which he and others had 
developed would be given in the Wombat Examiner. Below are some customized 
plots which have been generated at this location. 

First, several of our users had complained that the linear regression 
plotting routine supplied by Digital did print the regression statistics 
(slope, intercept, and correlation coefficient.) The following plot was 
developed which combines the features of the DEC supplied plots X Y and LR; it 
produces the scatter diagram, the regression line, and prints the regression 
statistics as well. 

DELETE LINREG; 
DEFINE PLOT LINREG 

!This plotting 
!the plot X_Y. 
!automatically 
! 

routine is based upon the DEC distributed code for 
In this implementation a regression line is plotted 

and the regression coefficients are displayed. 

DECLARE X_AXIS, Y_AXIS, X_LENGTH, Y_LENGTH, X_MAX, X_MIN, Y_MIN, Y MAX 
DECLARE X_POS, Y_POS, I 
DECLARE VECTOR XS, YS 
DECLARE REAL SUM_X, SUM_Y, SUM_X_Y, SUM_X_SQ, SUM_Y_SQ, R_SQ, R, 

SP XY, SP X, SP Y, N, MEAN, SLOPE, INTERCEPT 
ENTRY 0 (X_LABEL :-STRING-:- Y LABEL : STRING) 

BEGIN 
PLOT HOUSEKEEP 0 
SET SEGMENT 1 
x AXIS = 100 
Y AXIS = 360 
X LENGTH 600 
Y LENGTH 350 
PLOT LABEL 0 (X_AXIS, Y_AXIS, X_LENGTH, Y_LENGTH, X_LABEL, Y_LABEL) 
SUM X = 0 
SUM Y = 0 
SUM X SQ = 0 
SUM=Y=SQ = 0 
SUM X Y = 0 

END 
ENTRY 1 (X : REAL "horizontal coordinate", Y 

BEGIN 
XS (SIZE (XS) + 1 ) X 
YS (SIZE (YS) + 1 ) = Y 

SUM X SUM X + X 
SUM Y SUM Y + Y 
SUM_X_SQ = SUM_X_SQ + X**2 
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END 

SUM Y SQ = SUM Y SQ + Y**2 
SUM-X-Y = SUM X Y + X * Y 

Print scatter plot 
ENTRY 2 

BEGIN 
N = SIZE (XS) 
MEAN = SUM X / N 
SLOPE = (SUM X Y - MEAN * SUM Y) / (SUM X SQ - MEAN * SUM X) 
INTERCEPT = (SUM Y - SLOPE * SUM X) / ~ -
SP XY SUM X Y = (SUM X * SUM Y)/N 
SP-X = SUM-X-SQ - (SUM x * SUM x I N) 
SP-Y = SUM-Y-SQ - (SUM-Y * SUM-Y / N) 
R SQ = (SP-XY * SP XY)/(SP x *-SP Y) 
R-= SQRT(R_SQ) - - -

X MIN = MIN (XS) 
X MAX = MAX (XS) 
Y MAX = MAX (YS) 
Y MIN = MIN (YS) 
IF y MIN > 0 

THEN Y MIN = 0 
PLOT LABEL 2 (X MIN, X MAX, XS) 
PLOT LABEL 3 (Y-MIN, Y=MAX) 
PLOT LABEL 8 (YS) 
INCR I OVER XS 

PRINT CENTER (XS(I), YS(I)-9, '+', 9) 

!Print the regression statistics 
PRINT 'P', LXY(20, 393), 

END 
END PLOT 

'T(sl)', QUOTE('Slope = '), 
'T(sl)', QUOTE( CVT(SLOPE) ) 

PRINT 'P', LXY(20, 415), 
'T(sl)', QUOTE('Intercept = '), 

'T(sl)', QUOTE( CVT(INTERCEPT) ) 
PRINT 'P', LXY(20, 437), 

'T(sl)', QUOTE('Cor. Coef. = '), 
'T(sl)', QUOTE( CVT(R) ) 

PLOT LABEL 7 
OUTPUT SEGMENT 1 
PLOT HOUSEKEEP 2 

In another instance, a user was generating a large number of records (512) 
containing x,y data. Using the plot X Y, and CONNECT produced a very busy 
graph because of the 512 "+" markers used-to plot individual points. In order 
to clean up the display, a new plot X Y CON was created which combined the 
features of the DEC supplied plots into a single plot which outputs only a 
line connecting the data points. The code for this plots follows. 
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DELETE X Y CON; 
DEFINE PLOT x y CON 
! 
!This routine is based upon DEC code for the plots X Y and CONNECT. It 
!plots data using connected lines rather than plotting lines between 
!data marker symbols as the combination of the two DEC supplied plots does. 
! 
DECLARE X_AXIS, Y_AXIS, X_LENGTH, Y_LENGTH, X_MAX, X_MIN, Y_MIN, Y MAX 
DECLARE X_POS, Y_POS, I 
DECLARE VECTOR XS, YS 
ENTRY 0 (X_LABEL : STRING, Y LABEL : STRING) 

BEGIN 
PLOT HOUSEKEEP 0 
SET SEGMENT 1 
X AXIS = 100 
Y-AXIS = 360 
X LENGTH = 600 
Y LENGTH = 350 
PLOT LABEL 0 (X_AXIS, Y_AXIS, X_LENGTH, Y_LENGTH, X_LABEL, Y_LABEL) 

END 
ENTRY 1 (X : REAL : "horizontal coordinate", Y : REAL : "vertical coordinate") 

BEGIN 

END 

XS (SIZE (XS) + 1 ) = X 
YS (SIZE (YS) + 1 ) = Y 

Print scatter plot 
ENTRY 2 

BEGIN 

END 
END PLOT 

X MIN = MIN (XS) 
X MAX = MAX (XS) 
Y-MAX = MAX (YS) 
Y MIN = MIN (YS) 
IF y MIN > 0 

THEN y MIN = 0 
PLOT LABEL-2 (X MIN, X MAX, XS) 
PLOT LABEL 3 (Y-MIN, Y-MAX) 
PLOT LABEL 8 (YS) 
PLOT LABEL 9(XS,YS,Y AXIS) 
SORT (XS,YS) -
PRINT 'P', LXY (XS(l), YS(l)), 'V' 
!NCR I OVER XS 

PRINT LXY(XS(I), YS(I)) 
OUTPUT SEGMENT 1 
PLOT HOUSEKEEP 2 

At our location, several users have LASO printers connected to the printer 
ports of their terminals. One of the problems with the DEC supplied HARDCOPY 
plot is that the printed output is not centered on 8 1/2 x 11 tractor feed 
paper, it is shifted to the left. The following plot was created in order to 
center the plot on the paper. 
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DELETE HARDCOPY CENTERED; 
l -
!This plotting routine shifts hardcopy output to the right in order to 
!center it on 8 1/2 x 11 tractor feed paper on an LASO printer 

REDEFINE PLOT HARDCOPY CENTERED 
ENTRY 0 

BEGIN 
PLOT HOUSEKEEP 4 
OUTPUT SEGMENT 5 
CLEAR SEGMENT 4 
SET SEGMENT 4 
PRINT 'S(H(P[l75,0]))S(E)P[l00,200]@BS(H)' 
OUTPUT SEGMENT 5,4,6 

END 
END PLOT 

PLOT HOUSEKEEP 2 

The final plot given is one created by one of our users, T. Hession. 
Basically, he wanted to be able to create plots similar to those created by 
the DEC supplied MULTI LINE routine but to use the DATE data type. The 
following plot was created to meet that need. 

DELETE DATE MULTI LINE; 
I - -

Modification of MULTI LINE to create DATE MULTI LINE 

REDEFINE PLOT DATE MULTI LINE 
DECLARE X REF, X LENGTH, X MIN, X MAX 
DECLARE Y_REF, Y=LENGTH, Y MIN_VALUE, Y_MAX_VALUE, D LABEL 
DECLARE I,J,K,N, COUNT, MX, WIDTH 
DECLARE VECTOR DATES, Yl, Y2, Y3, Y_MIN, Y_MAX, Y_MX, COLOR 
DECLARE STRING VECTOR Y LABEL, CHR 
ENTRY 0 (X_LABEL STRING, 

BEGIN 

LABEL 1 STRING, 
LABEL-2 STRING, 
LABEL-3 STRING) 

PLOT HOUSEKEEP 0 
SET SEGMENT 0 
PRINT 'S(MO(LO)l(L33)2(L66)3(L99))' 
PRINT 'S(MO(AD)l(AR)2(AC)3(AY))' 
PRINT 'L(A2)' 
PRINT 'L"S"OOFF8181818181FF' 
PRINT 'L"6"0018244281422418' 
PRINT 'L"O"OOFF814242242418' 
OUTPUT SEGMENT 0 
SET SEGMENT 1 
x REF = 100 
PLOT LABEL 0 
CHR(l) = '6' 
CHR(2) = '5' 
CHR(3) 'O' 

Y REF = 360 X LENGTH = 600 Y LENGTH = 350 
(X REF, Y REF, X LENGTH, Y LENGTH, X_LABEL, D_LABEL) 

-COLOR(l) = 1 Y LABEL(l) = LABEL 1 
COLOR(2) = 2 Y-LABEL(2) LABEL-2 
COLOR(3) = 1 Y-LABEL(3) = LABEL-3 
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END 

INCR I OVER Y LABEL 
IF LENGTH(Y_LABEL(I)) NE 0 THEN 

COUNT = COUNT + 1 

ENTRY 1 (X : DATE, Yl_VALUE, Y2_VALUE, Y3_VALUE) 
BEGIN 

DATES (SIZE (DATES) + 1 ) = X 
Yl(SIZE(Yl)+l) = Yl VALUE 
Y2(SIZE(Y2)+1) = Y2-VALUE 
Y3(SIZE(Y3)+1) = Y3-VALUE 

END 
ENTRY 2 
BEGIN 

Y MIN(l) = MIN(Yl) Y_MIN(2) = MIN(Y2) 
Y-MAX(l) = MAX(Yl) Y MAX(2) = MAX(Y2) 
Y-MIN VALUE = MIN(Y MIN) 
Y-MAX-VALUE = MAX(Y-MAX) 
PLOT LABEL 3 (Y MIN-VALUE, Y MAX VALUE) 
X MIN = MIN (DATES)- - -
X-MAX = MAX (DATES) 
PLOT LABEL 6 (X MIN, X MAX, DATES) 
SORT(DATES, Yl,-Y2, Y3) 
PRINT 'T(BA2S[8,16))' 
IF COUNT GE 1 THEN 

PLOT DATE MULTI LINE 3 (Yl) 
IF COUNT GE 2-THEN 

PLOT DATE MULTI LINE 3 (Y2) 
IF COUNT GE 3-THEN 

PLOT DATE MULTI LINE 3 (Y3) 
PRINT 'T(E)' 
WIDTH = X LENGTH / 30 
Y_MX(30) -;;- 0 
INCR I OVER DATES 
BEGIN 

Y MIN(3) = MIN(Y3) 
Y=MAX(3) = MAX(Y3) 

Y MIN(l) = Yl(I) Y_MIN(2) = Y2(I) Y MIN(3) = Y3(I) 
MX = MIN(Y MIN) 

END 

J = ((DATES(I) - X REF) / WIDTH) + 1 
Y MX(J) = 1000 -
IF Y MX(J) GT MX THEN 

Y_MX(J) = MX 
END 
INCR I OVER Y MX 

IF (I NE l) AND (Y MX(I) EQ 0) THEN 
Y_MX(I) = Y_MX(I -1) 

OUTPUT SEGMENT 1 
PLOT LEGEND 4 (X REF, Y REF, X_LENGTH, Y_LENGTH, WIDTH, Y_MX, 

CHR, COLOR, Y_LABEL) 
PLOT HOUSEKEEP 2 

ENTRY 3 (Y : VECTOR) 
BEGIN 

PLOT LABEL 8 (Y) 
N = N + 1 
PRINT 'P', LXY(DATES(l), Y(l)), 'W(I', CVT(COLOR(N)), ')' 
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y 

INCR I OVER DATES 
PRINT 'V', LXY(DATES(I), Y(I)) 

PRINT 'W(R)' 
INCR I OVER DATES 

PRINT 'P', LXY(DATES(I)-4, Y(I)-10), 'T', QUOTE(CHR(N)) 
PRINT 'W(V)' 

END 
END PLOT 

An example of the linear regression plot LINREG with intercept, slope, and 
correlation coefficient is shown in Figure 1. The capability to plot several 
lines against a date is illustrated in Figure 2 with the plot DATE MULTI LINE. 
When a very large number of points are plotted with X Y CON as In Figure 3, 
the plot is "less busy" than the corresponding plot-using X Y as show in 
Figure 4. 

Example of PLOT LINREG 
Figure 1. 

7'f)r---....----.--------~,--------........ ------~ 
. ! 

: =Ft==t=f-=t~ . 
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Cor. Cat+'. • .174 

Example of PLOT X Y CON 
Figure 3. 
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DTR-40 

y 

Example of PLOT DATE MULTI LINE 
Figure 2.-
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Comparison with PLOT X Y 
Figure 4. 
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Eduala Home RUDI 

HOME RUNS 

The little boy with the big brown eyes and sandy 

hair looked at his grandfather with love arid 

admiration. He said "Grandfather, I would do just 

about anything to get a home run in tomorrow's 

baseball game.• The old man looked down through his 

glasses at his grandson with a kind and gentle smile. 

"Well, I tell you, Son, I think I have just what the 

doctor ordered", said the Grandfather. The boy said 

with a great deal of enthusiasm, "What is it?" 

Grandfather walked slowly over to the closet and 

opened the door. He reached up to the top most 

shelf pulling down what seemed at first glance to be 

a simple shoebox. "Grandfather, this is just an 

ordinary box•, said the boy. "Yes, it may seem 

ordinary on the outside, but it is very special on 

the inside,• said the Grandfather. "Let's open it!" 

said the boy with the big brown eyes. "If we did, 

what would you expect to find, Son?" said the 

Grandfather. The boy said with a great big smile, 

"A home run.• 

My name is Fred Bell. I have a special empty 

box that can contain your home runs, your ideas, your 

happenings concerning computers in education. As 

editor for EDUSIG this year, I earnestly solicit 

your input for future issues of the newsletter. 
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Those of us in the educational scene can get too 

involved in day-to-day activities and not make 

available our good works and good perceptions to the 

rest of our colleagues. Please use this forum to 

promote the use and understanding of computers in 

education. 

We don't need all home runs--singles and doubles add 

up! Send your short articles, idea pieces, technical 

reviews, etc. to: 

Fred Bell 
EDUSIG Editor 
Taft College 
29 Emmons Park Dr. 
Taft, CA 93268 
(805) 763-4282 

HOME 
RUNS 
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WHAT (OR WHO) IS A LIGHTHOUSE? 

light' house n.1 a tower or other building 
equipped to guide navigators by means 

of a powerful light that gives a 
continuous or interrupted signal 
('lfebster•s 3rd Rev International 

Dictionary, 1971, v. 2, p. 1309) 

In 1983 and 1984, Digital Equipment Corporation 
selected several colleges and universities to 

participate in their new LIGHTHOUSE program. These 

LIGHTHOUSE institutions would guide other 

educational navigators successfully through the sea 
of computer-based education (CBE). Digital has an 

extensive computer-based educational product line 

called Renaissance that encompasses a large number 

of tools for CBE development and delivery. The 

participating schools would explore the potential of 
these tools, using them to produce high quality CBB 

materials. The LIGHTHOUSE program also offers new 
developers an opportunity to visit the sites and 

learn from the experience of these pioneer CBB 

developers. 

The colleges and universities were carefully 
•elected by Digital to provide information about 

various educational settings. Parameters such as 

the school size, its geographic location, the 

particular CBE development model used, and the type 

of CBB materials being produced vary from site to 
site and demonstrate many possibilities for CBE use 

at the college and university level. 

The school• range in size from fairly large 

universities to .. all community colleges. They are 
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located literally from east coast to west coast. 
Bach school utilizes its own development model for 

producing CBE materials. Some sites have a staff of 

professional progra .. ers and instructional designers 
who work with faculty content experts to produce the 

CBE modules. other sites have their computer staff 

train and advise faculty developers. Some schools 

are concentrating on entire CAI courses vi thin one 

discipline. 

Each school demonstrates a unique set of parameters 

for utilizing CBE in the educational setting. 

Developers planning to visit a LIGHTHOUSE will be 

able to find one combination that most closely 

resembles the conditions at their own institution. 

In that way, visitors carry away ideas and models 

that will work for them. 

Originally the schools were asked to develop modules 

using the new CBE authoring language that Digital 

has produced, the Digital Authoring Language (DAL). 

DAL is a programming language with customized 

additions for computer-based education applications, 

such as paging, answer judging, and scoring. 

Graphics are easily incorporated into the lessons 
with such tools as the ReGIS Graphics Editor and the 

Character Set Editor. Finished modules are 

delivered to users via the router and record-keeping 

system, the Courseware Authoring System (C.A.S.). 

As Digital adds to the Renaissance product line with 

more CBE tools, the schools are asked to evaluate 

these new products. One addition, the Courseware 
Design System, a set of templates for 

non-programmers to create CBE modules, has been 

explored at several LIGHTHOUSE schools. The 
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te•plate idea may be one way to reduce the large 
number of hours required for traditional CBE •odule 
development and to •ini•ize the need to learn a 
programming language. 

'l'he LIGHTHOUSE program has brought many benefits to 
Digital, to the LIGB'l'HOUSE schools, and to the user: 

-Digital receives high quality software fro• the 
experienced LIGHTHOUSE CBE developers in 

Digital'• CBE language 
-Digital receives valuable feedback on updated 

versions and on new products, and is very 
responsive to suggestions for improvements 

-Digital bas a network of sites available to 
exhibit several successful development 
models to potential CBE developers 

-'!'be LIGHTHOUSES are at the leading edge of 
Digital's CBE development process, and are 
able to provide feedback to Digital for 

improvements and enhancements to the CBE. 
development environment 

-The LIGHTHOUSES receive the latest CBE products 
from Digital for testing and evaluation 

-Tbe users have better tested products available to 
them, since Digital does make changes to 
products based on feedback from the 
LIGHTHOUSES 

-Tbe users have the opportunity to visit the sites, 
to examine the CBE process directly, and to 
discuss with the developers any questions 
they might have about CBE. 

The LIGHTHOUSE sites, sponsored by Digital Equipment 
Corporation's Education CO•puter Systems (ECS), 
Marlboro, Mass., are listed belows 
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Iowa State University 
.Alles, Iowa 50011 
Clair Maple, Director 

Indiana University 
Academic C011puting Services 
BloC111ington, Indiana 47405 
Doug Grover, Director 

Taft Collllunity COllege 

Taft, California 93268 
David Cothrun, President 

University of Delaware 
Office of CClllputer-Based Instruction 
Newark, Delaware 19716 
Mary Jae Reed, VAX Project Manager 

Your local Digital sales representative is able to 
provide you with more specific information about the 
LIGHTHOUSE program. 

Articles on the individual LIGHTHOUSES and their 
specific activities are planned for future issues of 
THE SIGS NBWSLETTBR. 

Submitted by Mary Jae Reed 
University of Delaware 
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FROM THE CHAIRMAN 

For a long time within DECUS, most of what we had to discuss 
in the area of computer graphics was how to connect a parti­
cular terminal, which more than likely was not manufactured by 
DEC, to a DEC CPU. Another common topic was how to write the 
software to drive one of these devices -- not necessarily the 
most exciting of conversations! 

Now, however, things appear to be changing due to two major 
developments. The first is something the GAPSIG and the 
graphics industry have been involved in for some time: computer 
graphics standards. Starting in 1977, the development of the 
ACM/SIGGRAPH CORE proposal presented the idea of standardizing 
device independent graphics software. This has now reached 
maturity with the acceptance of GKS by ANSI and the development 
of PRIGS. These efforts have made the concept of the graphics 
workstation, which is far more powerful than a traditional 
terminal, an important and central issue to the industry. 

It now appears that the workstation hardware is also reaching 
maturity and it is also becoming affordable! As you have 
certainly heard by now, Digital announced the VAXstation II 
and the VAXstation 500 this spring. Along with the IBM 5080, 
this marks a significant change in the graphics environment, 
since it is possible to get a complete, single-vendor solution 
to graphics needs from major computer manufacturers. We can 
look forward to integrated systems, including a powerful CPU, 
workstations, and graphics software. Considering also the ex­
plosion in the number of third party workstations, it is easy 
to predict that workstations will become cheaper, better and 
more prevalent. 

The GAPSIG has long thought that the combination of graphics 
standards and good workstations will strongly contribute to 
making graphics universally available. 

In future newsletters and symposia, the GAPSIG will invest a 
lot of energy and effort exploring the workstation concept 
and discussing their use. All this should add to an exciting 
year for the Graphics Applications SIG. 

William Kramer 
Graphics Applications SIG Chairman 
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LETTER FROM THE EDITOR 

I must start this letter off with an apology. During the past 
few months I have changed jobs and moved to Houston, Texas. It 
has been brought to my attention that the post off ice did not 
consistently forward my mail thus returning some submissions to 
the newsletter. If your submission was one that was returned 
please accept my apology and resubmit it the address given below. 

Graphics Applications SIG will be publishing a section in the 
DECUS SIGs Newsletters. The combined newsletter format will allow 
the SIG to disseminate information on a more timely nature and 
allow more DECUS members to be informed about the happenings 
within the Graphics Application SIG. 

The Graphics Applications SIG needs contributions in order to 
continue as an effective medium for exchange of information 
regarding Graphics. All contributions should be camera ready 
copy, e.g. sharp black type on 8 1/2 by 11 inch paper with 1 
inch margins. 

Michael Anton 
Graphics Applications SIG Newsletter Editor 
P.O. Box 591293 
Houston, TX 77250-1293 
( 713) 928-4838 
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Speaking of Standards 
Jim Flatten 
GAPSIG Standards Coordinator 

The fall DECUS Symposium occurs at a particularly appropriate 
time as far as graphics standards are concerned. At that time 
it is expected that a proposed graphics standard, PHIGS, will 
be available for public review. To help educate the DECUS 
graphics community about this new standard, GAPSIG has scheduled 
a Pre-Symposium Seminar titled "An Introduction to PHIGS". The 
seminar will be taught by Dr. Richard Puk, an independent 
computer graphics consultant from San Diego. Dr. Puk has been 
actively involved in the development of computer graphics 
standards since the formation of the ACM SIGGRAPH Graphics 
Standards Planning Committee. He was formerly the chair of 
X3H31, the task group working on PHIGS, and he is presently 
a member of both the ANSI Computer Graphics Technical Committee 
and the U.S. delegation to the ISO Computer Graphics Working 
Group. This seminar will be of interest to graphics programmers, 
analysts and managers as well as those responsible for the 
planning and development of graphics-based applications. Dr. 
Puk will also present the GAPSIG keynote session "Computer 
Graphics after Standardization". 

PHIGS stands for the Programmers Hierarchical Interactive 
Graphics System. It occupies the same place in a conceptual 
graphics model that GKS and the CORE system do, ie. it is 
viewing software. However PHIGS is different than either of 
those systems in fundamental ways and it is aimed at a con­
stituency that cannot be served with the functionality pro­
vided by GKS. 

PHIGS bears a strong resemblance to GKS. This is no accident. 
Every effort has been made to be compatible with GKS wherever 
possible. However because of fundamental differences in the 
two systems there will be areas of incompatibility. These in­
compatibilities are deemed necessary to serve the PHIGS 
constituency. 

The PHIGS system operates on a database of graphics primitives 
that is conceptually centralized. There may however be copies 
of the database stored in the graphics workstations as well. 
The elements of the database are called structures and are 
analogous to segments in the world of GKS and CORE. 

Structures are collections of graphics primitives, attribute 
specifications, modeling transforms and control functions. One 
important control function is the EXECUTE function which per­
mits the hierarchical structure referred to in the name PHIGS. 
In order to produce a picture, PHIGS "traverses" the database, 
executing each of the structure elements as they occur. In this 
respect, the PHIGS database is very much like the display list 
used by vector display terminals. 

The traversal process gives rise to one of the most important 
differences between PHIGS and GKS. In GKS properties of graphics 
primitives are determined at the time they are added to segment 
storage. With PHIGS the attributes of primitives are determined 
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at the time the structures are traversed. Editing of structures 
and display of structures are completely independent processes. 
There are numerous functions defined in PHIGS to facilitate the 
editing of structures. 

A consequence of the PHIGS architecture is that it may be im­
possible to determine the attributes of a graphics primitive 
until it is displayed. This can happen because a particular 
structure may be EXECUTEd by one or more parent structures, each 
of which could have set attributes (e.g. linewidth, linestyle, 
color, etc) differently. In PHIGS a child inherits its attributes 
from its parents. Attributes are not tied to a particular 
primitive at the time a structure is created. 

PHIGS is a three dimensional system. GKS is two dimensional but a 
three dimensional extension will probably be standardized before 
PHIGS becomes a standard. Members of the PHIGS task group have 
been involved in the design of 30 GKS and it is anticipated that 
the viewing pipelines of the two systems will be very similar. 

The foregoing is a short description of some of the PHIGS func­
tionality. I strongly recommend attending the Pre-Symposium 
Seminar if you think this type of system figures into your 
graphics future. It is a good chance to find out in detail what 
is in the proposed standard. See you in Anaheim. 
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Notes from the chair: 

FROM THE SIG CHAIR 
Tom Provost 

I have re-assumed the job of HHS SIG Chairman, after many 
years of doing other things. As SIG Chairman I hope to im­
prove the effectiveness of the SIG in serving the DECUS com­
munity. Unfortunately the advent of the single newsletter 
makes it impossible to speak to the membership of the SIG 
without talking to the world. Those of you who have sub­
scribed to any newsletter will now receive the DECUS 
newsletter. which will include a compendium of all SIG 
newsletters. As a result we will no longer have any way to 
judge whether we indeed have an audience, or whether anyone 
is interested in the SIG. To alleviate this problem, I 
would like all those interested in the activities of the HMS 
SIG to make sure they are HMS SIG members. The SIG member­
ship will not give you anything you wouldn't have gotten 
anyway, but it will give us some credibility in competing 
for DECUS resources. 

As SIG Chairman I am attempting to improve the effectiveness 
of our SIG and PRODUCT liasons. If you have strong interest 
in any of these areas. please let me know. We are increas­
ing the utilization of the HMS Suite at symposia, so if you 
are going to the Fall DECUS Symposium, plan to drop in the 
suite. One of our members is forming an HMS LUG. I would 
like to know if others have found this desireable. I am 
MITLUG chairman. and MITLUG is a LUG for PDP-11 users re­
gardless of operating system. We often cover hardware to­
pics, but also include software topics. We do not cover 
VAX. PC or Large System hardware. Let me know if you find 
hardware topics useful in your LUG. 

In addition to the areas mentioned above. I would like to 
see the SIG more active outside the symposia context. 
Please send me your suggestions. 

Tom Provost 
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FROM THE EDITOR 
William K. Walker 

As you have probably figured out by now, what you are hold­
ing in your hands is the first issue of the combined DECUS 
newsletter <dubbed informally "The Big One" or TBO>. I will 
"draw the curtain of charity" over the events that led up to 
the establishment of TBO and address, instead, the effect 
that it will have on the content and format of the HHS SIG 
Newsletter. 

The content. so I am told, will remain essentially un­
changed. We will continue to publish the same type of 
material and the procedure for getting articles to me is the 
same. 

The format, however, will be slightly different. There is 
<supposed to be) a separate section containing the "tear-out 
forms" for all of the SIG's. Thus, the Hardware Submission 
Form will be found in this section. rather than on the back 
page of the HMS SIG section. In addition. it is intended 
that the instructions for submitting articles be combined 
into a single section also. Finally, we currently intend to 
continue to publish on a quarterly basis. Since TBO comes 
out monthly, you should see HMS SIG articles in about every 
third issue. Note. however, that the "boilerplate" (cover 
page, steering committee roster, instructions for submitting 
articles, and, presumably, the Hardware Submission Form> 
will appear in every issue. 

One final note. There are bound to be a few rough spots in 
this first issue of the combined newsletter. Let me know 
what you think. My address and phone are in the "instruc­
tions for submission" section. 

HOW TO REPORT HARDWARE HINTS AND KINKS <HHK'sl 

In the "tear-out" section of this newsletter is a Hardware 
Submission Form. You may use this form to make the HMS SIG 
aware of any problems which you have encountered. or any im­
provements which you would like to see in Digital's 
hardware. Relevant items will be passed on to the 
appropriate people in Digital, and some will be published in 
the newsletter and/or presented at the next Hardware Hints 
and Kinks session. 
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HARDWARE HINTS AND KINKS 
Tom Provost 

VAX-11/750 has a filter that catches all the dirt swept off 
the floor. Cleaning of this filter is apparently not part 
of the PM schedule. Blocking of the filter causes air-flow 
sensor to complain. A similar problem exists in the HSC-50. 

New MicroPDP-11 boxes have an air baffle to decrease air 
draw through floppies. This is important in rack-mount con­
figuration in dirty environment. 

Three-high RA81 cabs have had heating problems, but these 
must have been solved. since the 4-high cabs seem to work. 

For those of you who like to hack with your MICROVAX II's, 
you might want to try 

MOVC5 <Rnl+,<Rnl+,<Rnl+,(Rnl+,<Rnl+ 

Results are interesting. "n" can be anything reasonable. 

MicroVAX II systems with 1/4 meg boards have 33Mhz clocks. 
whereas those with full megabyte boards have 40Mhz. The 
board products do not have this limitation. 

For those with large quantities of VT-240's not on contract. 
the FCO to firmware level 2.1 can be obtained for less than 
advertised price if you negotiate. 

Some RA81 disk drives had a glue problem on filter. This 
causes the HOA to "seem to fail". To avoid symptom keep 
under 80 degrees F and let it spin up and down normally 
<don't use AC switch). Problem is known by DIGITAL and is 
being attended to. 

8600's can be crashed by FORTRAN programs. This results 
from a microcode problem. FCO is coming. Early recipients 
of the fix report that it works. 

TK25 tape drives appear write-protected when used with 3rd 
party tape of length less than 600'. <Some third party tape 
is only 300' l 

RT-11 V5.2 will fix problem of MT getting lost when inter­
rupted in transfer. 

Some questions have been raised as to whether 4-slot back­
planes still have a problem. The problem appears when the 

HMS4 

boards are used on 8600's. but those of us with complex con-· 
figurations including 4-slot backplanes on other computers 
might want to stay tuned. 

Moving RD51 drives from one 
another may require changing a 
drive. 

system 
jumper 

to daisychain onto 
located under the 

DEC CDC drives <RM05l and CDC CDC drives <9766! have incom­
patible standards on the unit plugs. CDC's unit 0 is DEC's 
unit 15 DEC's unit 0 is CDC's unit 14. 

Documentation update edition 3 
that UDA50 cannot be used with 
surprise for most of us. 

Floppy disks with reinforced 
thickness problem. Even some of 
reinforced hubs. Reinforced hubs 
cated on the outside of the box. 

of UDA50 manual indicates 
a bus repeater... no 

hubs damaqe drives ... 
the cheaper disks have 
are not necessarily indi-

RD52 dip switch on drive selects unit #, bears no 
resemblance to software unit #'s. e.g. set 
at "3" to select unit DUO. 

There is a format utility in diaqnostic 
ZRQBCO. REV A only good for RD5l's. REV C 
works with RD52's. Symptom is INVALID UNIT. 

Fabric softener or "Bounce" can be used to reduce static on 
line printers. Static on printer can cause DMF32 to stall. 

Dual-ported RA60's must have both ports set enabled when 
spinning up drive. Otherwise the other port gives diffi­
culty. Fixed in new microcode coming out in July. 

PRO 350 has a ZIF connector to motherboard problem. There 
is a mandatory <freel FCO. [Involves replacement of entire 
motherboard! This will also serve as a good test of your 
local field service technician -- betcha a lot of them will 
break one of the little handles on the user-insertable FPU 
chip carrier. -- editor] 

DECSA has problems. Server hangs, or terminals hang. Fix 
is ECO #01297-01 for hardware. Units shipped after 2/25/85 
are OK. The ECO is mandatory, and all field units should be 
upgraded by August 1985. The second fix is terminal 
software V2.0, also mandatory <free!. This was to have been 
complete by 6/14/84 and available in July. 
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VT220 paper holder has mounting holes in the wrong place. 

BA23-A-AF is the floor btand add-on for the BA23 box. 

OKIDATA PACEMARK 2410 PRINTER 
Gregory N. Brooks 

I have had two Okidata 2410 printers operating for almost 
six months now and am very pleased to report that they have 
performed well up to our expectations. 

The print quality is very good, they are less noisy than 
many other printers in their price range, and seem to be 
very reliable and free of bugs. 

One 2410 had a print wire fail just a few hours <of print 
time> after delivery. However, I had a hassle free warranty 
repair at the local Xerox Service Center and it has been 
operating since that time under a heavy load. 

The Okidata has only two print modes, data processing 
quality and correspondence quality. The correspondence 
quality is not as sharp or as clear as the DEC LA 210. but 
is more than acceptable for memos, reports, and some 
letters. 

The two biggest gripes I have with the 2410 are the rear 
feed for paper, and the rather steep cost of the ribbons. 

All in all. I have found the 2410 well worth the money, 
reliable. a good, versatile performer, and a good companion 
to my PDP ll's. <Soon a good VAX companion.> 

Gregory N. Brooks 
Washington University 
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DATA TRANSLATION DT 2782 AID CONVERTER "PGH" OPTION 
Gregory N. Brooks 

When ordering the PGH <programmable gain) option for the DT 
2782, BEWARE! 

When the PGH option is added to your 2782. CSR bits 2 and 3 
no longer function as "burst mode enable" or "increment mode 
enable" <respectively), but are now the bits used to program 
gain. 

I found this out through personal experience after having 
purchased two boards. (six months apart> having used them 
successfully for several months in interrupt mode. and then 
trying to implement DMA for the two. 

Needless to say I was furious. No one at Data Translation 
told me I would lose these DMA features. even though I 
stated DMA capabilities as my main reason for buying. 

Data Translation's solution was for me to send the boards 
back and have the AID modules changed to models with no PGH 
at a cost of $ 475.00 per board. I didn't want to pay, but 
didn't have a choice. I sent the boards back and they came 
back without the PGH feature and the DMA bits restored. 

When I returned the boards I also sent a letter to Data 
Translation stating all my problems and that I would be 
looking at other AID manufacturers the next time I purchased 
an AID unit and a history of my purchases with Data Transla­
tion. 

There is justice in the world! I received my boards back as 
stated above, an invoice marked no charge, and a letter 
apologizing for the mix up. A happy ending to a sad story. 

If you are contemplating the purchase of a DT 2782 be sure 
to ask the sales rep. "Will this option disable anv 
features of this unit ?" 

It may be a good idea to ask when ordering any of their pro­
ducts or any other manufacturer's products. 

Gregory N. Brooks 
Washington University 
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KDJll-?? OR "ALL 11173' S ARE NOT CREATED EQUAL." 
Wayne E. Kesling 

If you are considering an upgrade of your PDP-11/23 or 
PDP-11/23+ to a PDP-11/73, there are a few things that you 
should know about the ~ different KDJll boards made by 
DEC. It must be noted, however, that all seven are not 
available as board level products to be used for upgrading a 
system. There are three versions of the dual-width board 
and four versions of the quad-width board. All are based on 
the renowned Jll chip set that placed the PDP-11/70 on a 
board. However. the various boards that the set is placed 
on are not all the same. 

First, the dual-width, KDJll-A? boards do not have the high 
speed PMI <Private Memory Interconnect) memory support logic 
that is present on the quad-width, KDJll-B? boards. 
Neither do they have the serial line unit that is on the 
KDJll-B? boards. The differences between the various 
KDJll-A? boards are in their support of the new FPJll-AA 
floating point processor and are explained as follows: 

KDJll-AA 

KDJll-AB 

KDJll-AC 

Will support the FPJll if the board is re­
turned to DEC for an ECO. 

Has a new etch that supports the FPJll but 
no FPJll chip is installed. The chip is 
available for $500.00. 

This is the KDJll-AB board with the FPJll 
chip installed. 

The quad-width, KDJll-B? boards have a serial line unit 
that can be used for the system console and arbitration 
logic for support of PMI <Private Memory Interconnect) 
memory. As with the KDJll-A? boards, the major differences 
in the various KDJll-B? boards is in their support of the 
FPJll-AA floating point processor. There is also a differ­
ence in CPU clock speed on one board. The differences are 
as follows: 

KDJll-BA 

KDJll-BB 

l8MHZ clock, does not contain an FPJll pro­
cessor chip and, if the etch is below REV E, 
it is not upgradeable. 

18MHZ clock. etch supports the FPJll. but no 
chip installed. 

HMSa 

KDJll-BC 

KDJll-BF 

15MHZ clock, does not support the FPJll and 
can not be upgraded. At the time of this 
writing, this is the only quad-width board 
that is available at the board level. 

18MHZ clock, with FPJll installed. To not 
quote an anonymous DEC employee, 

"One might expect the KDJll-BF board to be 
available at the board level around the 
third quarter of 1985." 

However, I will deny any knowledge of that 
quotation if confronted with it. 

Of possible interest to the readers is that the KDJll-BC is 
the board that is installed in a Micro PDP-11/73, which at­
tains 60% of the performance of the PDP-11/70 doing integer 
operations, and in the PDP-11/84 P, which has PMI memory and 
attains 90% of the performance of the PDP-11/70 doing in­
teger operations. 

This article is only intended to make you aware of the vari­
ous KDJll boards that are in systems and does not contain 
the necessary information to accomplish an upgrade of your 
system. That information is available in several 
micronotes, including old #114 Cnew uNOTE #003) and old #115 
<new uNOTE #004). 

Wayne E. Kesling, Sr. Engr. 
Monsanto Research Corp. 
Miamisburg, Ohio 45342 
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Department of Radiation Therapy 
University of Pennsylvania 
Room 410 
133 South 36th Street 
Philadelphia, Pennsylvania 19104 

25 July 1985 

Dear IAS Enthusiast, 

This is the newsletter I've been waiting for. The first edition 
of the combined newsletters of all the SIGs. I feel that it a 
good thing for DECUS and a good thing for DECUS members, but it 
is very clear that my opinion is not universally shared. The 
fact is there is no data to arrive at a canvincing decision, 
there has been no experiment. Now, there will be some data. For 
two years DECUS has charged money for SIG newsletters that have 
been published by the SIGs individually Cwith some small groups). 
Now, DECUS will do this, publish the "BIG ONE" as it has been 
called. I would like to hear your opinion. 

IAS V3.2 is still running here. It has crashed once - due to a 
hardware failure of the KY-11 in my 11/70. The software is still 
solid - as we've come to expect. BUT, there are some problems, 
especially with the mag tape. It is a serious burden to me an my 
users. I do not get the feeling of bustling activity at fixing 
it either. 

Please 
things 
out in 
too. 
last 
ning 

send me (or call 215-662-3083) with all the little 
that bother you about IAS v3.2. Lets get all the stuff 

the open and work at getting them fixed. Good things, 
I've had one report of DECnet troubles and the one in the 

issue about Datatrieve. How are the "layered" products run­
for you? How's your software running? 

Does anyone have IAS 3.2 running on an 11/73? 

Hot and sticky weather has arrived in Philadelphia. Summer. May 
the Autumn see all of our problems solved and let there be no 
discontent this Winter. 

Happy Summer, 
Bob Curley 
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Letter from the Editor 

As this may be the first time for many of you to experience the 
DeVIAS Letter, I thouqht I would take this opportunity to tell 
you a little about the !AS operating system: 

IAS -- The Interactive Application System 

!AS is one of the lesser known operatinq systems in the 16 bit 
space. However. it has its roots in RSX-llD, once the mainstay 
operating system on PDP-lls. Besides the llD real time process­
ing facilities, !AS supports multi-user and time sharinq flavors. 
This versatility makes !AS one of the most useful of PDP-11 oper­
atinq systems. 

!AS supports proqramminq lanquages such as MACR0-11, FORTRAN, 
BASIC, COBOL; the Files-11 and RMS file systems, utilities such 
as PIP, ZAP, DMP, FLX, EDT, EDI, and many others. Although de­
emphasized in favor of other products, IAS does support all of 
the Unibus PDP-11 processors and mass storaqe devices, includinq 
the MSCP devices such as the RC25 and RA series disk drives. 

!AS allows concurrent interactive, batch, and real-time process­
inq. Real-time processing is based entirely on priority. A 
real-time !AS system provides excellent facilities for interrupt 
processing in an 1-0 driven application, for example. 

.,Interactive processinq is manaqed by a heuristic time-slicinq al­
qorithm when real-time activities do not take precedence. Batch 
processinq can operate in "soak" mode, which only uses proc_essir'lg, 
cycles not utilized by real-time or interactive processinq, or 
the system manaqer can specify the percentaqe of time available 
to batch. 

The two flavors of interactive processinq are multiuser and ti­
mesharinq, usually identified by their CL!s, MCR for interactive 
and PDS for timesharinq. Althouqh usually not run toqether, the 
two flavors are not mutually exclusive, as both can run at the 
same time on different terminals on a system. The interactive 
system is more "open" and less protected. Users have more free­
dom, and are expected to be more knowledqeable. Consequently, 
they have more privileqes. 

Timesharinq, in contrast, is a more protected and "user friendly" 
system. User privileqes are qranted by a system manaqer, re­
sources are allocated and accounted. Its use is typified by a 
colleqe timesharinq operation, while the multiuser flavor may be 
used by an OEM product enqineerinq department. 

IAS2 

The !AS Special Interest Group 

This is the interest qroup for RSX-llD and !AS. We are involved 
in real time and timesharinq, systems proqramminq and applica­
tions, assembly lanquaqe and hiqh level proqramminq and security 
and tools. !AS is used in a broad spectrum of applications from 
communications systems that accent the real time responsiveness 
to a medical database that accents the terminal reponsiveness of 
this versatile operatinq system. The SIG sponsors sessions at 
the DECUS U.S. symposia, publishes this newsletter, and has 
close ties with the !AS enqineerinq qroup within Diqital. 
Althouqh !AS has suffered from corporate neqlect early in this 
decade, it has recently been rejuvinated with Release 3.2, with 
further releases expected. 

The DeVIAS Letter needs contributions in order to continue as an 
effective medium for exchanqe of information reqardinq !AS. All 
contributions should be either Runoff source or camera ready 
copy, e.q. sharp black type on 8.5 by 11 inch paper with l inch 
marqins. 

Please send all contributions to: 

John Roman 
McDonnell-Douqlas Corporation - Dept N436 

600 McDonnell Blvd. 
Hazelwood, Missouri 63042 

(314) 234-0984 
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Klaus Centmayer 

Techn. University Muenchen 

Inst. f. Datenverarbeitung 

Franz-Josef-Str. 38 

D 8000 Huenchen 40 

John Roman 

McDonnell Douglas Corp. - Dept.N436 

600 McDonnell Blvd. 

Hazelwood, Missouri 63042 

USA 

Dear John, 

Munic, ll-Jul-85 

In April I have send You a copy of my letter concerning my first 

impressions about the new IAS V3.2, which I sent to the european 

IAS-users. In the meantime only a few of the problems have been 

solved, but further errors have appeared. Enclosed you find some 

further SPR's. 

Concerning the mentioned problems, here the SPR-responses: 

PIP with HT : will be corrected in Update B ( is not available !). 

SPR2 : this is a problem of TKB , solution see SW dispatch APR-85 

no. 5.3.1.1. 

PRE MT-HT copy : no answer up to now, the patch (5.1.17 APR-82) 

produces checksum error, but works. 

My problems with EDT (V3) and the TT-handler , they cannot reproduce 

them. 

Kermit does still not work, because of the missing RMS V2. 

I have problems with the DECUS C-compiler (ll-SP-18), perhaps 

somebody uses this software with IAS and can help me. 

Sincerely, 

1'/<.~~ 

Attachments 

IAS-4 
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DEC OFFICE AND CONTACT PERSON roo·::rr-0 NA~.E: K. Centmayer Munich 

P'UtM: 
Inst. f. Datenverarbeitung 
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·~-·•••--•••m 
Technische Universitlt MUnchen § •ROBLEM/EllllOR a: MODl!ltATI! SVSTCM IMPACT 
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SUGGESTIED ENHANCEMENT I. MINOll SYSTEM IMPACT 
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ATTACHMENTS 
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Subject: SPR Number 11-75725 

Additional information 

Problem: 

EDT includes sporadic CR LF. 

In screen Mode sporadic CR LF characters are included on the screen. 

The edited file is o.k., these characters appear only on the terminal. 

Solution: 

The problem is in the generation of the TT-handler, EDT V3 needs 

Escape-sequence-support {EDT V2 did not). i 

The TT-handler must be generated with E$$SEQ non-zero. 

With E$$SEQ = 4 only VT100 works , VT52 does not work at all, 

probabely for VT52 E$$SEQ = 3 is correct. 

Please provide necessary documentation. 

ALL SUBMISSIONS BECOME THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION. 
1~"u' ""-- l""'f':CAT. Jli'NT:c:aRP. XF"Elt GRP. •L f""· .. 
DAT~ llECEIVllD (MAILJ DATE TO MAINTAINER XF"l!R DATI: LOGGED ON 

ljlATE RECEIVED (ASGJ DATE RECEIVl!D FROM MAINTAINER DATI! ANSWERED LOGGEDOP'P' 

EN-010.t4.07-IEVl (3SC) 
IA.S5 
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IAS 3 .2 EDT V2.0 

EDT is terminated with memory protect violation. 

The following comand sequence: 

Bset search exact 

find 'any string' 

terminates EDT with 'memory protect violation and with pending 1/0 request' 

at PC 61412. 

Note: This is EDT V2.0 (from IAS V3.l) new linked in IAS V3.2. 

This version of EDT is used because of errors in V3.015 (see SPR). 

SPR IAS V3.2 No. 9: 

IAS 3.2 DEM V3.201 

DEM does not start with actual memory display 

DEM starts with wrong default values (Base = 64K , size = 320K) and 

not with the actual memory size (EXTEND ALL) as the old version did. 

Please provide information to change theese default values. 

Please provide information about the displayed system 'Uptime', 

this time starts not with zero but with the time, when the last SAVE 

was done. 

I~ 

10-JUN-85 

10-JUN-85 

IAS 3.2 FLX 16 .03 

FLX does not initialize DY: 

The new Version of FLX can not initialize a RT-11 format Flexible disk. 

The command DY:/RT/ZE produces the error message: 

FLX - Invalid device 

Reading or writing on a initialized DY: (RT 11 format) is possible. 

Temporary solution: 

Using FLX (Mll) from IAS V3.l for initializing. 

SPR IAS V3.2 No. 7: 

IAS 3.2 RMS V2 

The distributed RMS is not Version 2. 

The RMS - kit in IAS V3.2 consists only of old versions. 

The files RMSMAC.MLB and RMSLIB.OLB (last insert 18-MAY-79 or 20-JUN-79) 

are identical with older versions and really not RMS-11 V2.0 as announced 

for IAS V3.2 (Software Dispatch Mar 1984). 

There should be new macros, they are necessary for existing programs (Kermit). 

IAS-7 
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MORE V3. 2 NOTES 
Bob Curley 

The following are notes, observations, rumors and SPRs related to 
V3.2 of IAS. 

1. Bob Schuldt says that Mert Crockett found that IE.TMO now has 
a value of -95. It used to be -80. in V3.l of IAS. This is a 
great example of what can happen to you bit twiddlers who hard 
code constants into your perfect code. 

2. IE.TMM is not present in V3.2. DBMS-11 uses it and it comes 
up missing when we built it under V3.2. On V3.l it has the value 
-71. and meant: "too many outstanding messages"! 

3. The /WIDTH:n switch of the PDS DIR command does not work for 
widths other than 80. 

4. After mounting a tape 5 to 8 times, the MOUNT command fails 
on any attempt to mount further tapes. For example: 

PDS> MOUNT/FOR/DENS:l600 MMO: POKEY 
MOUNT -- Device not ready 
Volume not mounted 

The tape is, in fact, loaded and ready. This happens more pred­
ictably when you log out with a tape mounted. 

5. The /FILE PROTECTION switch for the PDS MOUNT command fails 
to work when-mounting a tape. "Syntax Error" is printed and the 
tape is not mounted. 

6. SORT-11 does not properly sort variable length records. 
Records which are short have one character from the longer re­
cords appended to them. 

7. We have a DEC WS211 Word Processing System connected to three 
lines on a DH on an IAS system. The WPS system uses "CX mode" to 
converse with the IAS machine. The users who use the IAS pro­
grams via CX mode on a WPS terminal frequently logoff IAS and be­
fore IAS sends its LOGOUT message, the users type "r" to exit ex 
mode on the WPS system. The WPS system, with no place to send 
the logoff message from IAS, sends IAS an XOFF. IAS does not 
finish the logout. PDS appears locked that way until a reboot is 
done or until someone else selects ex and the same HOST line on 
the WPS system. Immediately they get the waiting logout message. 

8. When I format an RK05 it takes 7 minutes and 19 seconds be­
fore the verification pass starts. I used to key in a short pro­
gram that did it in 26 seconds. Using that arithmetic (i.e. 

I~ 

that it takes IAS 15 times longer than optimal to format an RK05) 
it might be possible to format an RABI in amazing time. 

9. The MOU command fails with the error: 

MOUNT -- Parity error on device 
when mounting a tape using the command 
MCR>MOU/DENS=l600/FOR MMO:X 

10. Under timesharing, the PDS command 

MOUNT/PROT:(W:RWED> MMO: GUMBY 
fails with 
SEGMENT FAULT 

11. Under timesharing, the PDS command TYPE abouts with a SEG­
MENT FAULT when TYPing a file containing records longer than 512 
bytes. 

12. PDS> SET PROT 200*.DIR <GR:RWED> 
gets me 
200*.dir - illegal file specification 
when 
PDS MCR PIP [0,0J200*.DIR/PR/GR:RWED 
works! 

13. FORTRAN 77 <V4.l> - the SECNDS function does not accurately 
span midnight. 

14. We can not copy files from tape to disk when the tape is 
mounted with read access. 

15. It is now possible to say SET SCI from any PDS terminal and 
achieve most of the functionality of the console terminal. 
However, the HELP command does not recognise that the terminal 
prompt is now SCI. 

16. Under PDS 
MOUNT /FOR MMO: X 
gets 
MMO: - Illegal Device 
and 
MOUNT/FOR MMO: X 
works. 

17. The Update B kit includes 10 binders in what appears to be 
"official orange." The Edit Utilities binder can not contain the 
material which includes the new EDT manual. In addition, the 
V3.2 distribution kit includes binder spine inserts for 11 manu­
als. Thus, the current set requires 12 binders, not the 10 sent 
out. 
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18. The PDS COPY command fails to copy files to tape. 
that matter, read files from tape. 

Or, for 

19. Again, my overall impression is that V3.2 is a good product 
with some quality control problems and one bad problem - the mag­
tape manipulation. We've had one crash, the KY-11 on the 11/70 
failed. It stays up and keeps running. 

IAS-10 

Borger's browsings - Notes on IAS Version 3.2 

It's been a fun time, but I finally have version 3.2 up with all 
the patches we have done at Reese, plus a few additional changes. 
For your enjoyment, education, or guide I will list the major prob­
lems we encountered trying to get the system up. 

1. First thing that happened was after trying to do a 2 RK system, 
(does anyone out there still have them?) we overflowed RKl. 
Also tape ran off end of reel. Had to boot MT a second time. 
These are known problems, but they are hard to remember when 
you do major system gen's 4 years apart. 

2. First attempt at SYSGEN phase l terminated with a 

SNl -- *FATAL*-Open failure on file SYO:Cll,17lIAS.SAV. 

Problem was not enough contiguous blocks on disk. Had to 
change size of save system in phase l command file from 96K to 
60K to make IAS.SAV file smaller. After this change, phase l 
and 2 went ok. 

3. Now had operating system on RK, tried to use BRU from existing 
3.1 system to copy all files from distribution mag-tape to new 
version 3.2 RM03 system disk. BOO HISS, they don't tell you, 
but version 3.2 has new version of BRU and this is the only one 
that reads the distribution tape correctly. At least the new 
BRU can handle all variations of BRU tapes. They could have 
told us that we had to use new BRU. 

4. After this, we tried to gen a new system on a large disk. Cin 
our case 2 winnies configured as 4 RM03's. l Since DRO was our 
running system disk, I was trying to do sysgen to DR3:. Tried 
everything, but could not get sysgen phase 2 to come up. After 
much head scratching, crash dumping, etc. we finally figured 
out that we had to specify "SY=DR3" in phase l. Although it 
has been years since I did it, I looked back at my records, and 
version 3.1 of IAS was smart enough to redirect SY to the cor­
rect unit number in the boot block when you did a "BOO 
DRn: /WB". (At least our command files with SY redirected to 
DKO worked.> SAV is smart enough to look at the boot block of 
the disk and redirect SY: to the correct disk while he is run­
ning. Evidently BOO is the one that forgot. 

5. Once we got a single TT handler going on our big disks, we then 
rebuilt the multiple teletype handler. Suprise, release notes 
say that autoload vector PSECT is now generated with read-only 
characteristics, and may prevent some tasks from building due 
to "'NOT ENOUGH APR'S TO MAP TASK"' error. They didn't tell us 
that TT handlers would bomb, and that their solution, Cusing 
the /RW switch on the task image name,) doesn't work well for 
poor TT. Our final solution was to edit ESQTBL.MAC to change 
.PSECT ESQSTT from RO to RW, thus reducing the size of the RO 
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part of TT to back under 4K. It turned out to be a real ba­
lancing act to keep the RO portion of the root segment under 4K 
and at the same time keep the RH root segment plus segment IDLE 
totalling out at under 4K. 

6. Finally got TT rebuilt, but some people will not like the fact 
that system will support fewer terminals, <due to added code to 
support new bells and whistles.) System generation phase 2 
came up and TT terminated immediately with the message: 

TT ..•• **FATAL** ILLEGAL DCll SPEED TYPE -- interface l 

Unfortunately system generation phase 2 only checked to see 
that TT started up. Phase 2 went gleefully on installing tasks 
in the new system. Once we tried to boot our initial single TT 
handler system on that disk we found it was unusable due to all 
those tasks, (including the system disk handler,) not being 
properly re-installed. After much crash dumping, task examina­
tion, etc. finally found the offending piece of code in 
INIRTN.MAC. The line: 

SIINDC: CMPB I.LHUB,#7 ; SPEED RANGE LEGAL? 

was trying to use I.LHUB as in index into the interface table 
for the DCll interface currently being initialized, but the 
programmer left out the <RS>. After changing the line to read: 

SIINDC: CMPB I.LHUB<RSl,#7 ; SPEED RANGE LEGAL? 

things worked much better. Interestingly enough, that bad code 
worked fine for many years. Hhat code was really comparing to 

7 was upper byte of N.OVPT in low memory pointers, (the Over­
lay Run Time system work area pointer.) 

7. As an aside, we discovered an interesting bug in TKB concerning 
overlays and using ZAP to examine and/or patch task images. 
The problem is that task builder prints out the starting block 
of each segment of an overlaid task: 

Disk blk limits: ssssss eeeeee 000000 dddddd. 

If you wish to patch an overlaid task you evoke ZAP with the 
/LE switch to get a listing of the starting block offsets for 
the various segments and they match the same data from the task 
map. 

The problem occurs when trying to examine or change a Read-Only 
memory resident overlay and is caused by the fact that all 
other overlays start on even block boundaries, (cause handlers 
can only start reading at the start of a block,) but the first 
RO memory resident overlays starts at the next 200 byte bounda­
ry after the end of the tasks pure root, with subsequent RO 
memory resident overlays starting at the next 200 byte bounda­
ry. The end result is that the disk blk limits line is totally 
wrong for a memory resident overlay, <and ZAP is wrong with his 
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list.> The only way to figure out the correct address is to: 

1. Evoke ZAP once using the "/LE" switch to list task seg­
ments. You will get the standard segment list which looks 
something like this: 

2. 

3. 

4. 

3: 000000-003437 <tasks read-write root> 
(other 

46: 040000-055043 
30: 060000-075277 

overlays> 
<tasks read-only resident overlay) 
(tasks read-only root) 

Take the size of the read-only root, <75277-60000+1 or 
15300,l round it up to the nearest 200 byte boundary, 
(15400,l and convert this to a block and byte offset, 
(block 15, byte 400.l Add this to the starting block of 
the task's read-only root, (30,l to produce the actual 
starting location of the task's read-only resident overlay, 
(block 45, byte 400.) 

Re-enter ZAP in 
start of the 
"45:400;1R" You 
first read-only 

absolute mode and set your offset to the 
read-only resident overlay via the command 
are now offset properly to the start of the 
overlay. 

If multiple read-only overlays are present, subsequent cal­
culations similar to the one done to calculate the offset 
due to the task's pure read-only root must be done. 

8. Finally had a working system, started to use version 3.1 com­
mand startup files, found out that any TER commands to change 
terminal characteristics tended to bomb TT handlers in mysteri­
ous ways. Very confusing, bombs would not always be repeat­
able, changing order of 2 lines in command file, doing multiple 
characteristic changes, all kind of things would cause TT 
handler to lock up. Finally found out that this one was our 
fault, <or at least partially.) Long ago we had defined anoth­
er couple of terminal characteristics, UCO thru UC9, which we 
used for our own use. Problem was that DEC added some more 
characteristics and with our additions the size of a single 
terminals characteristics area grew from 14 to 16 octal bytes. 
TT routine SAVDF tries to save current characteristics, saving 
them two to each internal TT node. With 16 bytes +2 for the 
Terminal Table Address for each saved characteristics area, 
plus 2 bytes for the first node word which was a link to the 
next node, size was 42 bytes, two larger than size of TT inter­
nal nodes. Solution was to drop off a couple of the UCn char­
acteristics which we never used, which got us down to a 14byte 
characteristics area. If you add characteristics, check the 
global T.CSZH. If its 14 you are ok, if it is 16 you have to 
change the size of TT internal nodes to be a minimum of 
2*T.CSZW+2, (in NODES.MAC.) 
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9. Finally had a system going, went to install one of our favorite 
system patches that lets non full-blown timesharing systems 
have a default device, discovered .. FDEV module no longer in 
SCOMM. Surprise, many SCOMM routines now in SCMSBS routine in 
exec proper, with only entry points in SCOMM itself. To make 
room for this and other changes, the Exec now has three resi­
dent overlays rather than two, new exec overlay has QIO rou­
tines and crash module, routines moved from SCOMM to EXEC 
include node handling, event logging routines, IO reguest 
queueing, page descriptor swapping, along wi~h FSTD, REDT, 
FDEV, GIAS, PIAS, GIAB, PIAB, and MUFL. Had to rewrite our 
code that overwrote code in SCOMM to overwrite code in Exec 
instead, things became harder. 

That's about it. System seems to be working ok now. I will close 
with a listing of a couple of simple Reese basic programs that made 
my life easier these last few weeks. 

The first just produces listings of .STB files, its operation is 
self evident from looking at the code. The second is quite useful 
in determining which of the tasks on a disk need of being re-built 
for version 3.2 because they reference a library or because they 
are privileged. To use this program you must: 

1. Do a PIP TASK.DIR=C*,*J*.TSK;*/LI 

2. Edit TASK.DIR with TECO to change it from imbedded carriage 
control to implied carriage control. 

MCR>TEC TASK.DIR 
*EX$$ 

3. Execute the enclosed Reese Basic Program which checks the task 
header for any task in TASK.DIR created before the date of the 
files on version 3.2 release, and reports any task needing re­
building. 

Hope things go up easier for you. 
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100 ! PROGRAM TO FIND PRIVILEGED TASKS 
110 DIM NA$C20JV,UI$C9JV,IN$C80JV,DT$[9J 
120 DIM #4,DD%(1,256J 
121 B7%=128 
125 LOAD "LB:Cl,202JANDOR" 
130 OPEN #3, "TASKS.DIR/RO" 
140 IF END #3 THEN 500 
145 XD=DCEN<"lO-JAN-85") 
150 INPUT LINE #3 IN$ 
160 IF POS<IN$,"("J< 1 THEN 200 
170 PRINT IN$ 
180 UI$=SEG$ (IN$ ,POS< IN$,"[" J ,POS< IN$,"]" l l 
200 IF POS <IN$,";")) 1 THEN 220 
210 GOTO 150 
220 NA$=SEG$<IN$,l,POSCIN$,";"l-ll : DT$=SBS$<IN$,32,9l 
230 IF DCEN<DT$l >= XD THEN 150 
299 ON ERROR GOTO 390 
300 OPEN #4,UI$+NA$+"/BL/RO" 
310 B%=DD%<0,4J 
315 CALL "AND"<B%,B7%,C%l 
318 IF C%<1 THEN 330 
320 PRINT " ",NA$;" FLAG WORD= ";OCT$(B%l 
330 Ll%=DD%(0,13) : L2%=DD%<0,14l 
340 IF Ll%=0 THEN 360 
350 PRINT " ",NA$;" LIBRARY = ";R5A$<Ll%J ;R5A$<L2%l 
360 CLOSE 4 
370 GOTO 150 
390 PRINT " ";UI$;NA$;" IS GONE" 
400 GOTO 150 
500 CLOSE 
510 EXIT 
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10 ! PROGRAM TO LIST CONTENTS OF AN STB FILE 
20 DIM A$[122JV,TY$[14J(8J,NA$[15JV,XX$[6JV 
25 TY$( ll ="MODULE NAME" 
30 TY$(2J="C-SECT NAME" 
40 TY$(3)="SYMBOL NAME" 
50 TY$(4)="TRANSFER ADDR." 
60 TY$(5l="GLOBAL SYMBOL" 
70 TY$(6l="P-SECT NAME" 
80 TY$(7l="VERSION ID" 
90 TY$ (8 l ="MAPPED ARRAY" 
100 INPUT "NAME (ONLY) OF STB FILE ";NA$ 
llO OPEN #3, NA$+".STB/RO/LN:l22" 
120 OPEN #4, NA$+".DOC/WR/LN:l32" 
130 PRINT #4 : PRINT #4 
140 PRINT #4," ","LISTING OF ";NA$;".STB",DAT$(l,TIM$(l 
150 PRINT #4 
160 PRINT #4, 
170 PRINT #4, 
180 PRINT #4 

","NAME"," VALUE"," TYPE"," FLAGS" 

190 NL=O 
200 INPUT LINE #3,A$ 
210 IF LEN(A$l<lO THEN 1000 
220 LC=(LEN(A$l-2l/8 
230 FOR I=l TO LC 
240 Xl=ASC(SBS$(A$,(I*8-5>,lll 
250 X2=ASC(SBS$(A$,(I*8-4),l)) 
260 X3=ASC(SBS$(A$,(I*8-3l,lll 
270 X4=ASC(SBS$(A$,(I*8-2l,lll 

";" 

QUIT IF END OF GSD 

IF Xl<O THEN LET Xl=Xl+256 

IF X3<0 THEN LET X3=X3+256 

280 PRINT #4, " ",R5A$(Xl+256*X2l ;R5A$(X3+256*X4l, 
290 Xl=ASC(SBS$(A$,(I*8+ll,lll : IF Xl<O THEN LET Xl=Xl+256 
300 X2=ASC(SBS$(A$,(I*8+2l,lll 
305 XX$=0CT$(Xl+256*X2l : XL=LEN(XX$l 
310 IF XL=6 THEN PRINT #4, " ";XX$, 
315 IF XL<6 THEN PRINT #4, " ";STRING$( "O" ,6-XLl ;XX$, 
320 TY=ASC(SBS$(A$,(I*8l,ll l : IF TY<O THEN LET TY=TY+256 
330 FL=ASC(SBS$(A$,(Ik8-ll,lll : IF FL<O THEN LET FL=FL+256 
350 PRINT #4, TY$(TY+ll;" "; 
355 XX$=0CT$(FLl : XL=LEN(XX$l 
360 IF XL=3 THEN PRINT #4, " ";XX$ 
365 IF XL<3 THEN PRINT #4, " ";STRING$( "O" ,3-XLl ;XX$ 
370 NL=NL+l 
380 IF NL<55 THEN 470 
400 PRINT #4, CHR$(12l : PRINT #4 : PRINT #4 
410 PRINT #4, "","LISTING OF ";NA$;".STB",DAT$(l,TIM$(l 
420 PRINT #4 
430 PRINT #4, " ","NAME", "VALUE"," 
440 PRINT #4, " ", "------", 
450 PRINT #4 
460 NL=O 
470 NEXT I 
480 GOTO 200 
1000 EXIT 
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TYPE"," FLAGS" 
II ; II 

Borger's browsings - Disassemblers 

As has happened on each previous release of IAS, I am now busy updat­
ing all of the patches we made to IAS to match version 3.2. We have 
tailored some parts of the system for our use, and every new release 
we find we have to re-do some of the changes we made to IAS. And 
when we have to do that, we have to deal with the very real problem 
of not having sources. 

Although we have a source license, and version 3.1 sources on fiche, 
one has to re-enter the source code from the fiche. For version 3.2 
I found out that source will only be distributed on machine readable 
media, and fiche will not be available. So how does one go about 
finding out why your system is crashing in the middle of exec routine 
XXXXXX, or how do you modify MCR for your own special use? You use 
the magic tool of the IAS code cracker, the disassembler. 

Already I hear someone out there saying, "What's a disassembler?". 
So let me explain. A disassembler is a program that takes DEC object 
files and converts them back to macro source or listing files. 
Although I have heard terms such as "weird" applied to disassemblers, 
(or programmers who use them,) once you get over the basic idea of 
working backwards, its just another program. Since DEC does pass out 
object modules for almost everything, one can get pseudo-source code, 
<minus all comments,) for any part of the system. Although the loss 
of comments may seem like a problem it really is not. IAS code, 
(especially Exec or DCL routines,) are so filled with Global symbols 
that the code is almost self documenting. A sample run follows: 

MCR>orc ti:=mp60 
; MP60 OBJECT TO MACRO CONVERSION VOl.l 

PAR60:: 

24$: 

.TITLE MP60 

. IDENT IV03. 0 

.PSECT ZZPRTY,I,LCL,RW,CON 

.ENABL LSB 

BIS 
TST 
BPL 
BIT 
BNE 
BIC 
HOV 
HOV 
HOV 
HOV 

#3,CR.70 
PER.70 
24$ 
#PRI7,2(SP) 
244$ 
#PRI6,PS.EXP 
Rl,-(SP> 
R2,-(SPJ 
R3,-<SPJ 
R4,-(SPJ 
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102$: 

112$: 

130$: 

140$: 
144$: 

202$: 

224$: 

244$: 

JSR 
MDV 
MOV 
BCS 
MOV 
MOV 
JSR 
MOV 
MOV 
CLN 
TST 
BR 
JMP 
BMI 
ADD 
CMP 
BNE 
BR 
MOV 
MDV 
JSR 
MOV 
BPL 
MOV 
MOV 
MOV 
MOV 
CLR 
BIC 
JMP 
INC 
CMP 
BHI 
BIS 
MOV 
MOV 
MOV 
BIC 
JMP 
JMP 
RTS 

.DSABL 
.END 

PC,.ERPN 
R4,Rl 
(SP>+,R4 
144$ 
6<SP> ,R2 
10 (SP) ,R3 
PC, .MPNOD 

=~~R~b~~~ 
<R2) 
112$ 
<R4l 
130$ 
#2,R2 
RZ,#172140 
102$ 
140$ 
R2 ,36<Rl > 
<R2> ,40<Rll 
PC, .ERLNK 
PER.70,Rl 
202$ 
<SP>+,R3 
(SPl+,R2 
(SPl+,Rl 
#SC.PAR,-(SPl 
PER. 70 
#3,CR.70 
SSTCOM 
.CACER+2 
. CACHE, . CACER+ 2 
224$ 
#14,CR.70 
(SPl+,R3 
(SPl+,R2 
<SPl+,Rl 
#3,CR.70 
EXINTX 
.MPCRS 
PC 

LSB 

The above sample was picked because it was a very clean example of a 
disassembler working at its best. Disassemblers do well with code 
and with data areas set up with .WORD and .BLKW type directives. 
They do not do as well with things like ASCII messages, Directive 
parameter blocks, etc. As an example, the following macro source: 

.ASCIZ /This is a test./ 

.EVEN 
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When assembled and then disassembled, comes out as. 

BIC 
BIS 
BIC 
CMP 
CMP 
BIC 
BIS 
.WORD 

- ( Rl l , ( R4 > + 
(RS) ,(Rll 
-<R4) ,-(ROl 
Rl, <R3l+ 
Rl,Rl 
<RS)+, <R4 )+ 
<Rll+, <R3)+ 
S6 

Although the above code will re-assemble into a series of bytes that 
contain the same ascii message, it does not really help one to under­
stand the operation of the code. The different disassemblers avail­
able have various capabilities to deal with or display ascii or radSD 
data as opposed to actual code. Once you have gotten used to disas­
sembly code, you will learn to spot ascii and radSD data, FDB's, etc. 
rather quickly. 

It is often also interesting to see some of the tricks DEC uses and 
some of the strange and wonderful macro routines. PDX in particular 
tends to strain disassemblers to their utmost, and they will still 
blow up on some modules. I still think the best one was a quick DEC 
method for setting two condition codes ~ith one operation. As a 
learning programmer I would have done the following: 

SEC 
SEV 

;Set carry bit 
;Set overflow bit 

but DEC did it in one instruction: 

SEC!SEV ;I didn't know you could do that!!! 

Any deep discussion of disassemblers is beyond the scope of an arti­
cle, all I want to do is to get you interested in using disassem­
blers. There are 3 different disassemblers floating around on sig 
tapes or from DECUS, and they each have their strengths and 
weaknesses. I use them all and each has cases where it does the best 
job. A discussion of the relative merits of each follows. 

DISOBJ 

This was the first disassembler, written by Larry Simpson when he was 
with our institution in the early 70's. As an early version from 
which others perhaps learned, it had a couple of serious limitations 
but some good points. 

1. DISOBJ produced an output which looked like a macro listing file. 
The octal code or data was presented as one to three words fol­
lowed by the dis-assembled code. Ascii and radSO conversions 
were listed in the comment field. This output format I still 
find best in cases where you are trying to figure out just what 
is happening when the program tries to decode a directive parame-
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ter block or ascii text. 

2. DISOBJ is a one pass disassembler. It does not have the ability 
to automatically create local or global labels. You have to go 
thru the source and edit them in. 

3. DISOBJ could extract a module from and object file and disassem­
ble it on the fly, without having to extract the module first 
using LBR. 

4. DISOBJ output must be edited to take out the first four columns, 
(address and 1 to 3 words of instruction,) to be used as source 
for Macro. 

5. DISOBJ tends to terminate abruptly in cases where it has trouble 
figuring out what is wrong. 

6. DISOBJ is very primitive in its error reporting, only issuing an 
error number. 

ORCAM 

ORCAM, (macro spelled backwards,) appeared from DJ Dunstan in the 
late 70's. ORCAM had a couple of strong points. 

1. ORCAM generated direct macro source code. 

2. ORCAM was a three pass program. As a result it handled complex 
relocation code, etc much better, and was able to put labels in 
the generated source code, making the programmer's life much ea­
sier. 

3. ORCAM knew the difference 
tions. If one had 
disassembling object into 
tions. 

between DATA and CODE psect declara­
code coded well, ORCAM would start 
.BYTE and .WORD rather than instruc-

4. If one examined a first pass and decided that a certain area was 
really data instead of code, (or vice versa,) you could over-ride 
ORCAM's disassembly mode. 

5. ORCAH can not extract modules from object libraries. 

6. ORCAM was a real improvement, its main limitation was that at 
times one would have liked to see .the actual octal numbers to try 
to decode ascii or rad-50 data. 

7. ORCAM also tends to crash trying to disassemble things like mo­
dules froa PDX. 

DOB 

This disassembler is the latest one I know of. It was written by Tom 

Getzinger of Hughes Aircraft, with some minor changes by Harry Her­
man. It has the following features: 

1. It seems to correctly handle any of the object module formats 
that the previous two disassemblers blew up on. 

2. It has a good system for identifying local symbols across .PSECT 
boundaries. 

3. It has a /LB switch to automatically extract the object from a 
library file. 

4. It has three switches, (/-FP, /-FI and /-EI> to turn off the di­
sassembly of FPP, FIS and EIS instruction, and creating .WORD 
nnnnnn output. 

5. It has two switches (/RA and /AS> which cause output to contain 
Rad50 and/or Ascii dumps of the code in the comment field. 

6. DOB does not <nor can itl tell the difference between DATA and 
CODE PSECTS. 

There may be more than these floating around, I don't know. They all 
have their good and bad points, I have at times found cases where 
only one of the three did what I wanted, (gave me the information 
about what was happening and did not blow up half way thru the disas­
sembly.> If you really want to start playing with disassemblers, 
(you have to like solving puzzles and probably loved Adventure if you 
do,) here is where to get the latest (as far as I know,) versions of 
the programs 

Michael Reese DISOBJ 

ORCAM 

Hughes DOB 

[300,23) Spring 81 reese version 
[37l,23J Spring 81 enhanced version 

(312,315) Fall 83 (also DECUSl 

[351,30) Fall 83 
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CHAPTER l 

Introduction 

This document is organized into the following parts: 

l. How to define and use macros (hack techniques). 

2. Hacks that work. 

3. Hacks and other things that don't work (pitfalls). 

4. Processor difference list. 

5. Def!nd macro definitions. 

The information contained in this document has been gathered 
from many sources. Among the sources are the components of 
RT-11 V5, KED, a previous internal list of hacks from Joe 
Worrall (another Software Engineer in our group), and the 
fertile (fevered?) imagination of the author. No references 
are made to the sources for each item for several reasons, 
ll to protect the innocent, 2l to protect the guilty, and 3l 
to be fair since the origin of many of these is hidden in 
the dim dark past. 
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CHAPTER 2 

Using and defining macros 

Macros are a sort of shorthand. They are used to make 
assembly language programming simpler and to improve reada­
bility and maintainability. They can perform these 
functions in several ways: 

l. By providing a single "command" that will generate 
multiple commands. (e.g. AND> 

2. By providing alternative mnemonics for operations 
which are more descriptive of the programmer's 
intent than the "raw" assembly language mnemonics. 
(e.g. BON) 

3. By providing additional checking, over and above 
the checking done by the assembler normally, for a 
program. (e.g. .ASSUME> 

4. By providing an "interface-point" which allows the 
interface between separate modules to change. The 
"unchanged" module is then changed by simply rede­
fining the macro and reassemblying, rather than 
searching for all the interface references and mod­
ifying them manually. (e.g. .DrDefl 

5. By providing for the "one-time" coding and 
debugging of a complex or obscure function, which 
then may be invoked several time. (e.g. DfSubrl 

6. Retrofitting a module to a processor that lacks an 
assumed instruction. (e.g. SOB) 
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HILLIAHS'S HACK BOOK 
Usinq and defininq aacros 

The followinq llllcro defines an "AND" instruction since 
the bit operations on the PDPll are COM which is "NOT", BIS 
which is "OR", and BIC which is not "AND" Cit is [NOT <src>l 
AND <dst>l. Most PDPll processors also implement XOR which 
is "EXCLUSIVE OR". 

.Macro And 
Mov 
Com 
Bic 

.EndM 

Src,Dst 
Src,-CSP) 
@SP 
<SPl+,Dst 

If you were workinq with lots of loqic problems you 
miqht want to define the followinq macros, simply for better 
mnemonics: 

.Macro Or Src,Dst 
Bis Src,Dst 

.EndM 

.Macro Not Dst 
Com Dst 

.EndM 

AndB, OrB and NotB could also be defined just by appendinq 
"B"s in the proper places: 

.Macro AndB Src,Dst 
MovB Src,-CSP) 
Com @SP ; note word operation 
BicB CSPl+,Dst 

.EndM 

.Macro OrB Src,Dst 
BisB Src,Dst 

.EndM 

.Macro NotB Dst 
ComB Dst 

.EndM 

HILLIAHS'S HACK BOOK 
Usinq and def ininq macros 

Macros can be used to define "better" mnemonics for 
some of the branch instructions. The branch instructions 
that are used to alter control after testinq a f laq with 
BITCB), or TST<B> since BNE means "on" and BEQ means "off". 
The followinq macros define BON and BOFF to make this clear-
er: 

.Macro Bon Dst 
Bne Dst 

.EndM 

.Macro Boff Dst 
Beq Dst 

.EndM 

These are used in the followinq manner: 

Tst Flaq 
Bon FlaqOn 

Bit #Imaqe,Flaqs 
Boff Nolmaq 

This is the .ASSUME macro which is used to "test" 
assumptions at assembly time. The macro is defined as fol­
lows: 

.Macro .Assume A,Rel,C,Messaqe 

.If Rel <A>-<C> 

.IfF 
• If B <Messaqe> 
.Error;"A Rel C" is not true; 
.IfF 
.Error Messaqe 
.Ende 
.Ende 
.EndM 
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HILLIAMS'S HACK BOOK 
Usinq and def ininq aacros 

This macro can be used to test 11any assU11ptions such as: 

Mov tA,RO ; point to list 
Mov tValuel,(ROI+ ; set Valuel in A 

.Assume A+2 EQ B 
Mov tValue2, (RO l+ ; set Value2 in B 

.Assume FlaqX EQ 200 
TstB FlaqS ; is flaqX set 
Bmi YesX ; yes 

A: .BlkW 1 
B: .BlkH 1 

FlaqS: .BlkB 1 
FlaqX =: 200 

The followinq macro definition allows symbols to bE 
marked by the use of several special characters and words o1 
storaqe to be qenerated containinq the address of the sym­
bol. 

"strinq" !!!Al: be specified ill. to generate: 

S}'llbol -- Type "O" .Hord 0,Syllbol 
&Symbol -- Type "l" .Hord !,Symbol 
!Symbol -- Type "2" .Hord 2,Syllbol 
+Symbol -- Type "3" .Hord 3,Syllbol 
-Symbol -- Type "4" .Hord 4,Symbol 
*Symbol -- Type "5" .Hord 5,Sylllbol 
tSyllbol -- Type "6" .Hord 6,Sylllbol 
@Syllbol -- Type "7" .Hord 7,Syllbol 
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.Macro Foo strinq 
•.... l=O 
...•. 2=0 
.IRpC 
.If 
.Ilf 
.Ilf 
.Ilf 
. !If 
.IIf 
.IIf 
.!If 
.EndC 

x,<strinq> 
EQ ..... 1 
EQ ..... 1 <'x-'&> 
EQ ..... 1 < 'x-' ! > 
EQ ..... 1 <'x-'+> 
EQ ..... 1 <'x-'-> 
EQ ..... 1 <'x-'*> 
EQ ..... 1 < 'x-'t> 
EQ ..... 1 <'x-'@> 

•.•.. l= ..•.. l+l 
.EndR 

.!If 

.!If 

. !If 

.!If 

. !If 

.!If 

.If 

.EndC 

.If 

.EndC 

.EndM 

.Hord 
EQ 
EQ 
EQ 
EQ 
EQ 
EQ 
EQ 
.=.-2 
Tst 
.=.-4 
.Hord 
.=.+2 

EQ 
.=.-2 
Tst 
.=.-4 
.Hord 
.=.+2 

••... 2 
.•..• 2 
•••.. 2-1 
•••.. 2-2 
•••.. 2-3 
••••. 2-4 
•••.. 2-5 
••••. 2-6 

Strinq 

•.••• 2 

..••• 2-7 

Strinq 

..••• 2 
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...•• 2=1 

..... 2=2 
•...• 2=3 
....• 2=4 
..... 2=5 
.••.• 2=6 
..... 2=6 

; code 
.Hord 
.Hord 
.Hord 
.Hord 
.Hord 
.Hord 

for type 
Strinq 
-l'Strinq 
O'Strinq 
O'Strinq 
-'Strinq 
l'Strinq 
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The following macro scans a string for ""'" and counts 
the number of characters in front of the ""'",generating a 
byte containing that count, followed by an asciz string of 
all the non-""'" characters in the string. If there is no 
""'" in the string, a ""'" is assumed following the last 
character in the string. 

"strinq" ~ !l.~ specified as: to generate: 

AB"'C 

DEF 

"'GHI 

.Macro Abbrev String 

.NChr •.... 2,<String> 
•••.. l=. 
.=.+l 
••••• 3=0 
.IrpC x,<String> 
.!If EQ 'x-'"' 
.!If NE 'x-'"' 
••••• 3= ••••• 3+1 
• EndR 
.Byte 000 
••••• 3= • 
• = ••••• 1 
.Byte .•..• 2 
• = ••••• 3 
.EndM 

.Byte 2 

.Asciz "ABC" 

.Byte 3 

.Asciz "DEF" 

.Byte 0 

.Asciz "GHI" 

...•. 2= ..•.. 3 

.Byte 'x 

The following macro definition generates two calls to 
different entry points of a subroutine depending on the 
addressing mode of the "parm" argument. 

"parm" !!ll be specified ™ to generate: 

<blank> Call SubrRO 

RO Call SubrRO 

#FOO Call Subrln 
.Hord Foo 

FOO Mov Foo,RO 
Call SubrRO 
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.Macro Suhr Parm 

.•.•. l=O 

.!If NB <Parm> .NType 

.If NE •.... 1 

.If NE •.•.. l-"o27 
Mov Parm,RO 
Call SubrRO 

.IfF 

.=.+2 
Tst Parm 

.=.-6 
Call Subrln 

.=.+2 

.EndC 

.IfF 
Call SubrRO 

.EndC 

.EndM 

•..•. l,Parm 

The two entry points could look like this: 

Subr!n: 

SubrRO: 

Mov 
Add 

Return 

@(SPl,RO 
#2,@SP 

inline parm 
load into RO 
skip word on return 

Macro definitions can be used to define new macros . 
For instance the following macro defines new macros with 
various names, each like the "Suhr" macro above in function: 

.Macro DfSubr Suhr 

.NChr ••••• l,Subr 

.!If GT •.•.. 1-4. .Error •...• l;name too long; 

.Macro Suhr Parm 
•.... l=O 
.!If NB <Parm> .NType •..•. l,Parm 
.If NE .••.• 1 
. If NE •.•.• l-"o27 

.IfF 

.=.+2 

.=.-6 

.=.+2 

.EndC 

.IfF 

.EndC 

.EndM 

Mov Parm,RO 
Call Suhr' RO 

Tst Parm 

Call Subr'In 

Call Suhr' RO 
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.EndM 

Invoking D!Subr with the following: 

D!Subr 
DfSubr 
D!Subr 

Read 
Writ 
Sort 

would define macros called: 

Read 
Writ 
Sort 

which would accept l Parm and act the same way as the Subr 
macro defined above. 

Another use for macros is to provide system indepen­
dence. For example if you had a program <KED> which ran on 
RT-11 and you wished to move it to another operating system 
!say RSX-llMl you might find the following "meta" macros 
useful in converting RT-11 specific EMT requests to 
subroutine calls. 

.Macro 

.MCall 

.Macro 

.=.-2 

.EndM 
• EndM 

Defind SysCall,Parms 
.'SysCall 
$'SysCall Parms 
.'SysCall Parms 

Call $'SysCall 

For instance you can define a call to $PRINT which uses the 
same parameter passing scheme as .PRINT using the following: 

Defind Print Addr 

which will generate the following: 

. Mcall 

.Macro 

.=.-2 

.EndM 

.Print 
$Print 
. Print 

Addr 
Addr 

Call $Print 
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The $PRINT aacro can then be used just like the .PRINT 
aacro. 

$PRINT tFOO 

Mov tBAR,RO 
$PRINT 

The way that this works is that the .PRINT macro generates: 

Mov ltaddr,RO 
Ellt "0351 

The $PRINT macro generates the following: 

.=.-2 

Mov 
Emt 

Call 

#addr,RO 
"0351 

$Print 

Hhich is equivalent to: 

Mov 
Call 

#addr,RO 
$Print 

See Appendix B for a list of Deflnd calls for most of the 
standard RT-11 system requests . 

The following macros are used in the monitor to provide 
different ways to access user program data depending on the 
monitor type !SJ, FB, XMl. This is an example of using 
macros to provide an interface point. 

PUT moves a word from the monitor to the user. 
Generates a 'Mov' in SJ and FB. Generates a 'Push'and 
'MTPI' in XM. 

GET Moves a word from 
Generates a 'Mov' in SJ and FB. 
in XM • 
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.If EQ MMG$T 

.Macro Put Src,Dst 
Mov Src,Dst 

.EndM Put 

.Macro Get Src,Dst 
Mov Src,Dst 

.EndM Get 

.IfF 

.Macro Put Src,Dst 

.If DIF <Src>,<<SP>+> 

.If IDN <Src),(#0> 

. IfF 

.Ende 

.Ende 

.EndM 

Clr 

Mov 

MTPI 
Put 

-<SP> 

Src,-(SP> 

Dst 

.Macro Get Src,Dst 
MFPI Src 

.If DIF <Dst>,<-<SP>> 
Mov (SP)+,Dst 

.Ende 

. EndM Get 

.Ende 
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H a c k s 

STACK OPERATIONS 

SUMMARY: Using the stack is often a good way to reduce 
the size of a program, both the size of the instructions 
that are in the code and the size of the data areas since 
the storage on the stack can be reused easily . 

The following are examples of code that use the stack 
and may save space: 
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Save ~ work register Q!! the stack, point to ~ table. 

The obvious way is: 

Push Rl , save a work register 
Mov #List,Rl ; point Rl to list 
... 
Pop Rl ; restore work register 

This takes 4 words of instructions. 

The shorter way is: 

Jsr Rl,10$ save Rl 
List: .Word point Rl to list 

... skip list 
10$: 

... 
Pop Rl ; restore Rl 

This takes 3 words of instructions. 

The two methods have several tradeoffs. The first 
method is easy to understand. The first method can be used 
several places in a program to reference the same "List", 
the second method works only once per "List" since the list 
is embedded in the code. The second method is "PIC". The 
second method is shorter. 

Replace .::Tu£.: with @"Top" 

If the top of the stack contains a pointer to a value which 
is to become the new top of the stack (replacing rather than 
pushing the old top), the following is the straightforward 
code: 

Mov @(SP> ,@SP @Top replaces Top 

which is a 2 word instruction. (The @CSP> is indirect 
indexed with an implicit index value of O>. 

This is the shorter version 

Mov @CSP)+,-(SP> @Top replaces Top 

This is a l word instruction. 
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Manipulate ~ and Carry bit 

Tst <SP>+ ; pop stack, clear carry 
set zero and negative 
conditions from value 

Com <SP)+ ; pop stack, set carry 

Inc (SP)+ ; pop stack, 
leave carry as is 

Mov <SP)+,(SP)+ ; pop 2 words from stack, 
leave carry as is 

Cmp <SP>+,<SP>+ ; pop 2 words from stack, 
"randomize" carry 

"FORTRAN" CALLING CONVENTIONS 

Fortran style calls are of the form: 

Mov #List,R5 ; point to parameter list 
Call Rout in ; call the subroutine 

List: 
.Byte Count,Junk ; count is number of parms 

; junk is "undefined" 
.Word Parml ; first parameter ... 
.Word ParmN ; Nth parameter 

Inline parameter lists 

This requires 5 words for "overhead" + l word per parameter 
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This may also be done inline: 

Mov PC,RS 
Br 10$ 

.Hord Parml .. 

.Word ParmN 
10$: 

Call Rout in 

point to parameter list 
skip list 
first byte of BR is count 

; call the subroutine 

This requires 4 words for "overhead" + l word per parameter 

Note that the "inline" technique will not work with 
subroutines that have assumed the "junk" byte (high byte of 
the word containing the "count") is zero. 

Calling SYSLIB routines from Macro Programs 

In RT-11 VS.2 a new routine has been added to SYSLIB 
which aids in calling FORTRAN calling convention routines 
<also in SYSLIBl. The convention for FORTRAN routines 
include the LACK of a requirement for the called routine to 
save any registers. The normal convention for MACRO 
routines is the requirement for the called routine to save 
registers. The CALL$F routine in SYSLIB will save registers 
Rl through R4, call a routine, then restore Rl through R4 
and return. The address of the routine to call is placed in 
RO and the address of the parameter list for the called 
routine is placed in RS. As an example, to call the INDEX 
routine the following could be done: 

.Glob! 
Mov 
Mov 
Call 

.Even 
I Parm: . Byte 

.Word 

.Word 

Call$F Index 
Index,RO 
IParm,R5 

Call$F 

2,0 
Buffer 
Patter 

This can be facilitated with a macro as defined below: 
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.Macro CallF Subr 
.Globl Subr 
Mov Subr,RO 

.If NB <PList> 
Mov PList,RS 

.EndC 
Call Call$F 

.EndM 

PList 
Call$F 

which can be used in the following way: 

CallF 
CallF 

Index 
RAD50 

I Parm 
RP arm 

SE'ITING, CLEARING AND TESTING FLAGS 

To reduce confusion use the following macros to define 
mnemonic branches: 

.Macro Bon Dest 
Bne Dest 

.EndM 

.Macro Boff Dest 
Beq Dest 

.EndM 

Flags may be words, bytes, or bits. 

For word flags the following may be used: 

SetW: Mov PC,Flag ; PC <> 0 in a program 

ClrW: Clr Flag ; clear the flag 

TstW: Tst Flag ; 0 -- off, non-zero -- on 
Beq Off 
Bne On 

TstW: Tst Flag 
Boff Off 
Bon On 
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For flag bytes the following may be used: 

SetB: MovB #-1,Flag ; The low byte of the PC CAN 
be zero < this is a common 
pitfall) 

ClrB: ClrB Flag ; clear the flag 

TstB: TstB Flag ; 0 -- off, non-zero -- on 
Bon On 
Boff Off 

For flag bytes that are on odd boundaries the following may 
be used: 

SetB: MovB 

.Odd 
OddByt: . Bl kB 

@PC,OddByt 

1 

.ASSUME OddByt!l EQ 1 
the low byte of the offset 
must be odd, hence 
non-zero. 

The following hacks may be used on byte flags (with care): 

.Assume Flagl&l EQ 0 

.Assume Flagl+l EQ Flag2 
Set2B: Mov #-1,Flagl ; set 2 byte flags 

.Assume Flagl&l EQ 0 

.Assume Flagl+l EQ Flag2 
Clr2B: Clr Flagl ; clear 2 byte flags 

.Assume Flagl&l "EQ 0 

.Assume Flagl+l EQ Flag2 
Tst2B: Tst Flagl test 2 flags 

Bo ff xland2 if Flagl AND Flag2 off 
Bon xlor2 if Flagl OR Flag2 on 

.Even 
Flagl: .BlkB 1 
Flag2: .BlkB 1 

Note that bit flags are generally not worth the bother, 
because to set, clear, or test them individually requires a 
longer instruction <BIS, BIC, or BITJ which invariably 
requires a mask word. 

If you do use bit flags you can improve things somewhat 
with the following tricks: 
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Put the most popular <to testJ bit flags at 100000 and 
200. These can be tested using TST(BJ: 

Popull =: 100000 
Popul2 =: 000200 
Rare3 =: 000001 

.Assume Popull EQ 100000 
Tst BitFlg 
Bmi PoplOn 
Bpl PoplOff 

.Assume Popul2 EQ 000200 
TstB BitFlg 
Bmi Pop20n 
Bpl Pop20ff 

The BIT instruction can be used to test several bits at 
once. At times this capability can actually be useful. 

Bit 

Bmi 

Bon 

#Popull!Rare3,BitFlg 
.Assume Popull EQ 100000 

PoplOn ; Popull is on, Rare3 don't 

Rare30n 
care 
Popull is off, Rare3 on 
Both are off 

Bit #Popull!Rare3,BitFlg 
.Assume Popull EQ 100000 

Bpl PoplOff ; Popull is off, Rare3 don't 

Bo ff Rare30ff 
care 
Popull is off, Rare3 off 
at least 1 is on 

N TIME SWITCHES 

Sometimes it is desirable to perform a piece of code 
once only (initialization code). The following code exam­
ples provide for once only, nth only and alternate times 
switches. 
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One time switch 

ASL IHOOOOO ; first time thru? 
Bes First ; yes 

Note this is 
self-modifying code. 

ASL FF lag ; first time thru? 
Bes First : yes 

Note this is "purer" 
code. 

FFlag: .Word 100000-.-. ; "constant" but modified 

Two t_ime switch 

The same idea can be applied to first 2 times. 

ASL 
Bes 

1"140000 
Fst2nd 

Sixteen time switch 

And up to 16 times. 

ASL 
Bes 

#177777 
Fstl6 

Alternate time switch 

This code alternates between Flip and Flop. 

COM 
Bne 
Beq 

#0 
Flip 
Flop 
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CARRY 

Success and Failure Exits 

Subroutines often return a success/error status by 
clearing the carry bit for success, setting it for failure. 
The following code provides success and error exits in a 
succinct manner: 

Ok: Tst 
Error: Sec 

[Mov 
Return 

<PC>+ 

-CSP> ,RxJ 

Note that the SEC instruction may be following by common 
exit cleanup instructions (such as stack pops) as long as 
the instructions do not modify carry. 

Saving Carry 

The following code can be used to save the status of 
the carry bit: 

Ror -<SP> 

Tst 
Bmi 

Rol 

@SP 
Carry 

CSP)+ 

if a register is available <with an even value in it) 

Ror 

Asl 

RO 

RO 

Another way with an even valued register contents: 

ADC RO ; make odd if carry set 

Set Carry If Non-Zero Flag 

Neg Flag destructive 

Cmp #0,Flag non-destructive 
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Clearing ~ Variable Without Changing Carry 

Mov #0,Locn 
Bic RO,RO 

BOUNDS CHECKING SUBROUTINE 

Often you can leave carry in the proper state for suc­
cess/failure indication on exit by arranging the operands of 
the CMPs in a suitable order: 

Letter: 

10$: 

Binary: 

Octal: 

Hex: 

Decimal: 

20$: 

30$: 

Cmp 
Blo 
Cmp 

Return 

Cmp 
Br 

Cmp 
Br 

Cmp 
Blo 
Cmp 
Bhis 

Cmp 

Blo 
Cmp 

Return 

RO,#'A 
10$ 
#'Z,RO 

RO,#'l 
20$ 

R0,#'7 
20$ 

RO,#'F 
30$ 
#'A,RO 
30$ 

R0,#'9 

30$ 
#'O,RO 
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uppercase A or greater? 
no, exit with carry set 
uppercase Z or lower? 

carry set -not uppercase 
letter, clear, is letter 

high limit or greater? 
join common code 

high limit or greater? 
join common code 

high limit or greater? 
yes, too high 
low limit? 
no, in range 

high limit or greater? 

too high 
too low? 
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USING AUTO INCREMENT/DECREMENT 
TO ADD/SUBTRACT 1,2,4 FROM REGISTERCSl 

Cmp 
Tst 
CmpB 
TstB 
Inc 

Cmp 
Tst 
CmpB 
TstB 
Dec 

Cmp 

Cmp 

Cmp 

Cmp 

Cmp 

Cmp 

CmpB 

CmpB 

CmpB 

CmpB 

Cmp 

CROl+,CROl+ 
!ROl+ 
CRO) +, !ROl+ 
CRO>+ 
RO 

-CROl,-CROl 
-!ROl 
-<RO> ,-<RO> 
-<RO> 
RO 

CROJ+,<Rll+ 

-(RO) ,-CRll 

CSPl+,(Rll+ 

(SPl+,-CRll 

- <SP l , ( Rll + 

-CSP) ,-(Rll 

( SPl +, (Rl l + 

(SPl+,-CRl) 

-<SPJ, (Rl) + 

-<SPl,-CRll 

CPCl+,CRll+ 
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RO + 4 <must be even) 
RO + 2 <must be even> 
RO + 2 <may be odd) 
RO + 1 (may be odd) 
RO + 1 (the easy way> 

RO - 4 <must be even) 
RO - 2 <must be even> 
RO - 2 (may be odd) 
RO - 1 <may be odd) 
RO - 1 <the easy way> 

RO + 2 (must be even) 
Rl + 2 (must be even) 
RO - 2 <must be even) 
Rl - 2 (must be even> 

pop stack 
Rl + 2 <must be even) 

pop stack 
Rl - 2 (must be even> 

push stack 
Rl + 2 <must be even> 

push stack 
Rl - 2 <must be even) 

pop stack 
Rl + 1 <may be odd) 

pop stack 
Rl - 1 (may be odd) 

push stack 
Rl + l (may be odd) 

push stack 
Rl - l <may be oddl 

skip next instruction 
<must be 1 word long) 
Rl + 2 <must be even) 
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Cmp 

CmpB 

CmpB 

!PCl+,-<Rll 

!PCl+,<Rll+ 

!PCl+,-<Rll 

skip next instruction 
(must be l word lonq) 
Rl - 2 <must be even) 

skip next instruction 
<must be l word lonql 
Rl + 1 (may be odd) 

skip next instruction 
(must be l word lonql 
Rl - l (may be odd) 

DOING A ROUTINE '!'HICE 

Twice: Call @PC 
Once: 

Return 

Inc 
Count: .Hord 

Inc 

Nop 
Nop2 

INCREMENTING DEBUG COUNTS 

CPCl+ 

#0 

NOOPERATIONS 

(240) 
=: 260 
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Br 10$ 
10$: 

B .. 10$ 
10$: 

Bic JW,RO affects Cond Codes 
Bis #0,RO 
Bis RO,RO 

Mov RO,RO affects Cond Codes 
... 
Mov SP,SP 

INTENTIONAL TRAPS CBUGCHECKS> 

Jsr RO,RO 
Jsr RO,Rl 
... 
Jsr PC,PC 

Jmp RO 
... 
Jmp PC 

Note: Mov R0,@#1 will 
always stop. 

Br 
Jmp 

also 
Tst MustBO 
Bne 

not always trap. 

Hang 
Hang 

error if non-zero 

HALT will nc 

is a possible hang on bug 
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=; 
.Nord 
Halt 

=: 
.Nord 
BPT 

=: 
.Nord 
RT! 

TRAPPING INTERRUPTS 

Vector 
.+2 

to stop on interrupt 

Vector 
.+2 

to go to debug on interrupt 

NO-OPING VECTORS 

Vector 
.+2 

ignore any interrupt 

TESTING FOR l BIT SET 

In some circumstances you need to determine if exactly 
one bit is set in a word (byte). This can be done using the 
following code fragment: 

; RO contains word to be tested 
Hov RO,-(SP> ; copy it for destruction 
Beq BitO ; no bits set <stack needs popped) 
Hov @SP,-<SP> ; and a second copy 
Neg @SP ; take 2's complement <invert _incl 
Bic <SPl+,CSP>+ ; try clearing it out 
Beq Bitl ; result is 0, exactly l bit in RO 

; else more than one bit in RO 
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CALLING and RETURNING with "DIRTY" STACK 

It is possible (and s<>11etimes necessary> to call a 
subroutine and have the routine return with the stack align­
ment altered fro• when the call occurred. Nith the normal 
<CALL lCXX or JSR PC,lCXX) form, the stack must be correctly 
aligned <or the return address must be "artificially" placed 
on the top of the stack). Using other forms of the JSR (JSR 
Rx,xlCXl the return address is in a register, rather than on 
the stack. So routines that are called this way can sucess­
fully return even though the stack was misaligned <either on 
purpose, or more likely, accidentally). The moral is not to 
dis•iss a subroutine as not being a stack corrupter, because 
it returned sucessfully. 

To Be Continued in October Issue. 
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EDITOR'S NOTES 
Congratulations, you are now holding in your hand the first 

issue of the combined DECUS newsletter(s). At the time I write 
this, it is the intention of the DECUS staff to distribute this 
issue to all DECUS members, by way of introduction to the new 
format. I hope they do, because I have included once again, by 
special request, the Fortran Information Bulletin, which 
describes the proposed revisions to Fortran for the forthcoming 
standard. In addition, we have been requested by X3J3 to distri­
bute a questionnaire, soliciting opinions regarding the proposed 
standard. Please, please take the time to fill this out, and re­
turn it to Jay Wiley. This is an opportunity to directly affect 
an issue that may well concern you in the near future. Let's not 
waste it. An overview, and the questionnaire, directly preceeds 
the FIB. 

In a similar vein, the DEC Software Documentation folks have 
submitted a survey form, to determine your feelings regarding 
their various documentation products. If you don't fill this out 
and return it, you will never be allowed to complain about docu­
mentation again. 

As you may have noticed, a new name, Leverage, has been 
chosen for the newsletter. This is certainly classier than "The 
Heap", and I hope we can live up to all it implies. Please help 
to do so, but submitting articles, letters, or suggestions. Earl 
Cory has volunteered to start a new column, "Fun with DCL", which 
should prove useful. He can use your suggestions or submissions, 
and we both welcome your comments on that column, or any other 
you'd like to see. 

By the way, I received a nice letter from Brian Cooper of 
Eyring Research Institute, which raised a number of issues which 
I hope to address in the near future. At the moment, though, I'd 
just like to say that his suggestion got my vote for a new 
newsletter name. He suggested "Software Tool-Pigeon", which 
would, of course, be abbreviated "Stool Pigeon". Clever, not too 
high falutin', and full of possiblities for illustrations. I may 
adopt it for the name of a column. 

On one final note, I've been receiving more letters lately, 
for which I am very grateful. I've reprinted a couple of them in 
this issue, and will continue to do so unless specifically re­
quested otherwise by the writer. Letters, comments, and sugges­
tions can be addressed to me at: 

Alan L. Folsom, Jr. 
Dept 431, Fischer & Porter Co. 
E. County Line Road, 
Warminster, Pa. 18974 
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Letter from the Chair 

- K. Hornbach 

Welcome to the newly formatted, newly named Languages 8.Ild Tools 
newsletter' While L & T will probably won't have articles in every single 
monthly issue, you can be sure that we will reach you most months. And 
we have started out with an outstanding issue with some vitally important 
articles for Fortran users. 

The new name for the newsletter, Leverage, came from Sam Whidden 
of the American Mathematical Society. The languages and tools under the 
L&T SIG have productivity improvements as their central focus - they are 
the leverage that the software engineer uses to get ever more quantity and 
quality from his work. 

If you are at all interested in Fortran, be sure to read over the section on 
the proposed Fortran 8x standard. We are asking all DECUS members who 
use Fortran to fill in the "Standards Improvement Request", the results of 
which will be presented to the Fortran 8x committee. Full details on how 
this SIR came about are found later in this issue. But I wanted to stress 
here the importance of reading the SIR ballot and sending it in!. 

L&T3 

Preliminary Plans for Fall Symposium 

The U.S. Fall DECUS Symposium is planned for Decemeber 9 13 at 
the Disneyland Hotel in Anaheim, Ca. The Languages and Tools SIG is 
busily planning to make it one of the most valuable ever for SIG members. 

Software Projeet Management is the theme for the Languages and 
Tools SIG for this Symposium. We will be exploring the issue from both 
the software management and support tools points of view. 

We also have a full schedule of pre-symposium seminars planned for the 
Sunday before Symposium: 

• Developing Medium Scale Applications using VAX Ada - to 
be taught by a DEC Ada developer 

• Using LaT.E;X for Text Formatting - LaT.E;X is an easy-to-use 
macro package that can be used with 'JEX*, a public-domain, typeset­
quality text formatter. This seminar will be taught by Leslie Lam­
port, the author of LaT.E;X. 

• Software Development Tools - This seminar will cover what soft­
ware tools are available to support the entire software life cycle, as 
well as give practical advice on how to obtain, support, and convince 
people to use these tools. This seminar will be taught by Kathy 
Hornbach, Chair of the LB.Ilguages and Tools SIG. 

• Structured Analysis for Real Time Systems - this seminar 
describes a version of the Yourdon/DeMarco Structured Analysis 
method, with extensions for real time systems. This method was 
developed by Lear Siegler, and is in use by several major aerospace 
firms. It will by taught by Derek Hatley, its developer. 

• Managing Software Projects with CMS and MMS - DEC's 
Code Management System and Module Management System are pow­
erful tools for managing source code during software development. 
This seminar will cover how to effectively integrate the use of these 
tools into the context of your project development. 

* 'JEX is a trademark of the American Mathematical Society 
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Systems 
Alternatives 

July 19 1 1985 

Alan Folaom, Editor 
•The Heap,• DECUS LTSIG Newsletter 
Dept 431 1 Fischer & Porter Co. 
E. County Line lload 
Val'llinster, PA 18974 

43 State Street 
Montpelier, VT 05602 

802·229-0823 

To The Editor: 

As a foraer consultant to Digital Equipaent Educational Services with 
the IVIS applications developaent group within the Computer Aided lnatruction 
aec ti on 1 1 would like to co1111en t on DEC' a reaponae to the LTSIG vishlia t item 
nine: •DEC should provide on-line CAI classes for all new software tools.• 

DEC responded that Ed. Svea. feel that CAI couraea •are not 
appropriate for technical people ••• They [CAI in general) are expensive to 
develop, and aust justify the•selvea as a product.• 

Although these comment• may seem unrelated, their relationship is 
well defined in the development of CAI. To develop effective CAI for a 
technical market, the educational deaigner aust understand the nature of his 
subject matter thoroughly, and have thorough empathy with (i.e. be able to 
anticipate the thinking patterns of) his target audience. 

For a aore limited process or tool (for instance, maintaining a 
printer), a liaited flow of control may be defined, which includes •outs• like 
•If these steps still do not solve the problem, call for help.• Defining the 
process of USING a aof tware tool ia a development problem on the aaae scale as 
writing the tool itself, since the CAI developer auat in effect •automate• the 
liaita of the functional specifications to exercise the learner'• performance. 

Vbat I think that DEC Ed. Svea. could produce is FAMILIARIZATION 
instruction-•roadmap• CAI for each tool. These could even be uaed on the DEC 
Electronic Store aystea to •justify themselves as a technical product.• 

Ve technical people do not need CAI to teach us bow to apply a tool. 
Ve can uae the age-old documentation/experiaent/obaervation/docuaentation 
reference cycle. But to easily evaluate and learn the increaaingly higher 
level tools with which we are presented, we need to have a tag into the 
purpose and principles of the tool. Vith this edge, docuaentation and 
reference material• vill become aore quickly accessible to the engineer 
involved. 

1 hope that DEC vill raconaider their response to this viahlht item 
vith this issue in aind. 

~vahrad 
/. stems Analyst JP.: ate•• Alternatives, Inc. 

13 State St., P. O. Box 1439 
llontpaller, VT 05602 
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Northern Telecom, Inc 
Network Support Systems Division 
P. O. Box 649 
Concord, NH 03301 
July 10, 1985 

Alan J. Folsom, Jr. 
Dept 431, Fischer ~ Porter Co. 
County Line Road 
Warminster, PA 18974 

Dear Mr. Folsom, 

I am writing regarding the plan to incorporate the 
SIG newsletters into one large newsletter. While 
I am aware that the change has been officially 
announced, the debate may continue for some time. 
If there is any possibility of a reversal of the 
policy change, you might find an additional 
argument useful. 

I work for a company which employs quite a few 
programmers, who make use of a 3-Vax cluster and 
a DECnet of other Vaxes and RSX-11 systems. A 
number of different applications and development 
development projects are ongoing simultaneously. 

Our library receives all DECUS newsletters, some 
of which are in constant demand. Even if the 
exact same information could be distributed in one 
large newsletter as is currently published in the 
small ones, a loss of usefulness would take place: 
whereas users on different projects can currently 
read the newsletters which interest them, under 
the new configuration only one user will be able 
to read the magazine at a time. 

It is my feeling, and the consensus of my 
coworkers, that the combination of the newletters 
will lessen the usefulness of the information they 
hold. 

Sincerely yours, 

~~/(~ 
~everly'T. Kasper 

System Support Specialist 
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Tbis coluan is a new feature of the Language & Tools section of 
the combined newsletter. Each month I will present some DCL 
commends or commend procedures that have been found to be useful 
by me (or you) in software development. Useful hints end tricks 
that may be done with DCL will be included. 

I am not restricting this to V1X/VllS. RT-11, RSTS/E, RSX-1111, 
ell have DCL to some level. I encourage each or you to send us 
any DCL procedures, symbols, one-liners, etc that you find to be 
useful. Address your sugestions to ma or Al Folsom, the Leverage 
newsletter editor. 

Manus to create e friendly interface for users ere easily written 
in DCL. The user's own login command file is a DCL command 
procedure that might be e menu or call one. 

Part of the menu procedure might be of this form: 

$ V=F$VERIFY(O) 
$ Say = "Write Sys$output" 
$ On control y then goto ABORT 
$ENTRY: -
$ 
$ 
$ 
$ 

Time stamp = " 
Clear 
Say Time a tamp 
Type Sysfinput 

"+F$TillE() 

System Utility Menu 

$ REENTER: 

fg~~ 
[02] 
[03] 
[O 4] 
[05] 

Exit. 
LOG OFF 
Copy files 
Backup a disk 
Mount a disk 
Initalize a tape 

$ Inquire CHOICE " Choice? <O>" 
$ Say "" 
$ If CHOICE .eqs. "" then goto EXIT 
$ If CHOICE .gt. 0 .and. CHOICE .le. 5 then goto 'CHOICE' 
$ Say "Improper Choice, Plasse Re-Enter" 
$ Say "" 
$ Goto REENTER 
$ 1: 
$ Logo ff 
$ 2: 
$ •COPY.COii 
$ Goto ENTRY 
$ 3: 

$ 
$ 

eBACKUP.COll 
Goto ENTRY 

A eystem-wide menu could be called by defining e eymbol in 
SYLOGIN. 

For example: 

$MENU :== edevica:[directory]llENU.COll 

Then when ever the user types MENU, the menu command file is 
ectiva ted. 

Earl s. Cory 

366 North Nueve Court 
Camarillo, California 93010 
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DIGITAL LANGUAGES AND TOOLS DOCUMENTATION SURVEY 

Help us provide you with the best documentation possible. Use the 
following questionnaire to give us your opinion of the documentation 
set that accompanies the DIGITAL language or tool that you use most 
often. (You may photocopy this questionnaire to comment on additional 
documentation sets.) Return the completed survey to: 

Reader Survey 
Digital Equipment Corporation 
110 Spit Brook Road ZK02-3/004 
Nashua, New Hampshire 03062-2698 

Your job ..,...-------...------------------~ Prior software experience years 
Bow long __ 

Name and version of product used 
~----------------~ Length of time using this product ___ years 

INSTRUCTIONS: To the right of each statement are three columns of 
numbers. Write the different manual titles on the line at the top of 
each column. Then respond to each statement with respect to each 
manual by circling the number that best represents your opinion: 

3 1 
Strongly 
Disagree 

2 
Disagree No Opinion 

PUT MANUAL TITLES HERE 

I can find information quickly. 1 2 3 4 5 

The manuals are well organized. 1 2 3 4 5 

The indexes are good. 1 2 3 4 5 

The table of contents is 
good. 1 2 3 4 5 

The material is easy to read. 1 2 3 4 5 

The material is technically 
accurate. 

The page layout is easy on my 
eyes. 

The tutorial information is 
adequate. 

The conceptual information has 
adequate explanations. 

The illustrations are useful. 

The examples clearly 
demonstrate product use. 

(over) 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 s 

1 2 3 4 5 
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4 
Agree 

5 
Strongly 
Agree 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 s 
1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 s 

1 2 3 4 5 



Use the following scale for answering the next set of questions: 

3 1 
Never 

2 
Seldom No Opinion 

I use the index to find 
information. 

I use running heads to locate 
information. 

I flip through the book to 
find information. 

I use the table of contents 
to find information. 

I use this manual more than 
others in the set. 

4 
Occasionally 

s 
Always 

1 2 3 4 s 1 2 3 4 s 

1 2 3 4 s 1 2 3 4 s 

1 2 3 4 s 1 2 3 4 s 

1 2 3 4 5 1 2 3 4 s 

1 2 3 4 5 l 2 3 4 s 

Answer YES or NO to the following statements: 

I can identify and order the correct manual for my needs. 

Online HELP answers most of my questions. 

I find critical information in the Release Notes. 

I would like to keep Quick References for several products 
in a single binder. 

l 2 3 4 5 

l 2 3 4 5 

1 2 3 4 s 

l 2 3 4 5 

l 2 3 4 s 

(Y) (N) 

(Y) (N) 

(Y) (N) 

(Y) (N) 

The size of Quick References should be: 3" XS", S" X 7", or 7" X 9" 

Feel free to write comments and suggestions in the space below. 
Thank you for taking the time to fill out this questionnaire. 
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Languages and Tools SIG, FORTRAN BX !tandards !mprovement !equest Ballot. 

Introduction: 

During the Spring and Fall'84 Symposia, a number of DECUS •embers expressed 
their concern about the proposed content of the next version of the ANSI 
3.9 standard (i.e. FORTRAN BX; it is anticipated, that the next standard 
will be finally accepted, sometime in the 1980s). During a BOP on FORTRAN 
BX at the Fall'84 Symposium, it vas agreed, that DECUS members need to ltnov 
a lot •ore about this proposed standard. As a result of this BOP, the L&T 
SIG published a summary of the FORTRAN BX language in the May•84 copy of 
the L&T nevsletter, The HEAP. This summary by Jerrold Vagener vas called 
the Fortran Information Bulletin (FIB-1). Also, they invited the ANSI 
FORTRAN BX committee (X3J3) to attend the Spring'85 Symposium and to 
participate in a Q&A session on the proposed standard. 

Three members of X3J3 came to Nev Orleans (Jeanne Adams, chairman; Dr. Valt 
Brainerd, technical lead; and Dr Jerrold Vagener) and gave a one hour 
formal presentation on FORTRAN BX; this vas folloved by a one hour O&A 
session. Over 500 DECUS members attended these sessions. After the formal 
O&A, an additional 2.5 hours of O&A vere held in the L&T suite. It vas 
concluded, that a Standards Improvement Request Ballot vas the best vay, to 
obtain a consensus-opinion of vhat the DECUS membership vants in the next 
FORTRAN standard. The results of the SIR ballot vill be sent to the X3J3 
commit:ee, and they vill again attend another O&A session at the Fall'B5 
Symposium. The U.S. chapter of DECUS is also vorking to sponsor a full 
voting member in X3J3. 

The results of this SIR vill be used to define a DECUS position on the 
proposed FORTRAN BX standard. The results can also directly affect the 
final contents of that standard. Kevin Barris of Digital Equipment 
Corporation has provided DECUS, the input on the implementation difficulty 
and the performance overhead for this version of the standard. 

The remainder of this article consists of: 
1) An explanation of the ballot; 
2) The ballot; and 
3) A copy of FIB-1. 

llEllEllllER TO VOTE! Your votes vill be used by DECUS, DEC, and X3J3 to 
determine the consensus opinion of DEC users. 

Explanation of the Ballot: 

The folloving explanation discusses the differences betveen the current 
FORTRAN BX language (as embodied in Standing Document B of the Technical 
Subcommittee for the revision of FORTRAN, or X3J3/S8 for short), and the 
one described in FIB-1. X3J3/SB is currently at revision 95, dated June 
1985 (95th meeting; actually, SB is less than 2 years old). 
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The tvo •ajor changes since FIB-1 vas vritten are that: 

1) 

2) 

All aspects of the Event Handling mechanism have been removed and 
replaced by a Condition/Enable mechanism. Unlike Event Handling, the 
Condition/Enable mechanism is procedure based and geared tovard 
handling common occurrences in ordinary FORTRAN programs, like overflov 
and underflov. It is remarkably similar to the existing VAX condition 
handling mechanism, currently available to VAX FORTRAN programmers 
through the use of the LIB$ESTABLISH, LIB$REVERT, LIB$STOP, and 
LIB$SIGNAL routines, user vritten condition handlers, and useful system 
default handlers. On the ballot, this item is listed under section 
VIII, Execution Control. 

These are shovn in 
In the current SB, 
77, except that 
Such as: 

Entity oriented declarations have been removed. 
section 2.1 of FIB-1 as the "declare-statement•. 
declarations are attribute oriented, like FORTRAN 
additional attributes can be added to a keyvord. 

REAL, ARRAY(l00,200) : : A,B 

instead of: 

REAL A(l00,200), B(l00,200) 

Also, there have been a large number of minor changes in content and 
terminology. Bovever, the change in organization of SB is significantly 
different from that of the FORTRAN 77 standard and is not described in FIB-
1. This ballot is organized according to the chapters in the SB document, 
rather than haphazardly, as has been the case vith previous surveys on this 
subject. The major subject headings vith Roman numerals on the ballot 
correspond exactly to Version 95 of X3J3/SB. The items in the ballot 
generally reflect the content of those sections. Sections I., II., XIV., 
and XV. are not shovn, because they do not describe nev language elements. 

The individual ballot items generally cover the space of nev language 
features included in FORTRAN BX. The INCLUDE statement is shovn under the 
appropriate heading, even though it is not currently alloved in FORTRAN ax. 
The reason is that INCLUDE has proven to be very popular vith the user 
community; thus it is important to assess its desirability side-by-side 
vith the extensive nev MODULE/USE facility in FORTRAN BX designed to fill 
its role. 

The items have been grouped in such a vay as to give a modest size ballot, 
but containing sufficient detail, that the results of the ballot vill be 
useful in guiding the DEC and DECUS representatives in their deliberations 
vith the X3J3 committee. 

The deprecated features section of the ballot consists of a single 
question. It is explained belov, together vith the current list of 
deprecated features. Also, given belov is a short explanation for each 
feature listed on the ballot, organized according to the sections in the SB 
document: 
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Deprecated Features in FORTRAN BX: 

Several of the extensions in FORTRAN BX are designed to replace, rather 
than augment, existing FORTRAN 77 language features. The rationale for 
these changes is described elsewhere. These existing features are said to 
be deprecated. A list of these deprecated features is given below. 
Ordinarily, these older features would simply be removed from the new 
standard. However, since this action would make it difficult for the users 
to make the transition to the use of the new standard, they are deprecated 
instead. Deprecation means that, rather than simply disappearing in the 
FORTRAN BX standard, these existing features are fully allowed in FORTRAN 
BX programs. However, since many of them do not coexist comfortably with 
one or more new features, they are potential targets for removal in FORTRAN 
9X (the presumed follow on standard to FORTRAN BX). 

This part of the ballot assesses user feelings on the subject of deprecated 
features. It simply questions whether you are willing to allow the X3J3 
committee to mark some existing FORTRAN 77 features as deprecated in the 
FORTRAN BX standard, as is currently the intent. 

A YES vote means that you ag•ee, that the functions performed by the 
deprecated features are adequately covered by new features in FORTRAN BX, 
and that the difficulties encountered in the transition period are 
adequately compensated for by the power of the new features for future use. 

A NO vote means the opposite. It means that you disagree with the concept 
of having deprecated features in FORTRAN BX. It means that you do not 
consider that new FORTRAN BX features cover the uses of the existing 
features, or that the cost of converting existing code to the new features 
will outweigh the benefits of those new features. It means that you wish 
the committee to design only those new features, that are strictly upwards 
compatible with existing features and practice, and that are efficient when 
used with the old features. It means that you do not want the FORTRAN 9X 
committee to have the power to drop FORTRAN 77 features and practice from 
the FORTRAN 9X language. 

List of deprecated features (From Chapter 15 of X3J3/S8, Version 95, June 
1985): 

1) FORTRAN 77 source form (Columns 1-5 for labels, column 6 for 
continuation, column 73-80 for sequence numbers, insignificant blanks 
in statements). 

2) Alternate return. 
3) Assumed size dummy arrays. 
4) Passing an array element or substring to a dummy array. 
5) Specific names for intrinsic functions. 
6) Statement functions. 
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7) BLOCK DATA program unit. 
B) Arithmetic IF statement. 
9) ASSIGN statement. 
10) Assigned GOTO statement. 
11) COMMON statement. 
12) Computed GOTO statement. 
13) DATA statement. 
14) DIMENSION statement. 
15) DOUBLE PRECISION statement. 
16) ENTRY statement. 
17) EQUIVALENCE statement. 
18) FORTRAN 77 form of DO statement. 
19) PAUSE statement. 
20) X edit descriptor. 

III. Lexical Elements: 

FORTRAN BX has two source forms. One is the existing FORTRAN 77 source 
form, with the familiar rules concerning columns 1-5 for labels, column 6 
for continuation, and 72 columns of significant characters. The new form, 
called "free form source", is largely incompatible with both the FORTRAN 77 
form and the "tab format", which is familiar to users of the various DEC 
FORTRAN compilers. The FORTRAN BX standard prohibits any mixing of the two 
forms in a single compilation unit. The items on the ballot are: 

Significant blanks. The use of the character " " (blank) has always been 
insignificant in FORTRAN. It is significant in FORTRAN BX. Programs are 
in error, if they run lexical elements (constants, variable names, 
keywords, operators) together without separating them with blanks. They 
are also in error if extra blanks are used. 

Insignificant seperator. Many users expressed the desire to separate digit 
groups on long numeric constants using blanks. This capability is provided 
by allowing the " " (underscore) character to be treated as insignificant 
when used in numeric constants. 

Lines up to 132 characters. FORTRAN BX free form source makes no provision 
for sequence numbers in columns 73-BO, which exist in many older FORTRAN 
source programs. By comparison, VAX FORTRAN allows long source lines, but 
under user control with a compiler qualifier. 

Special usage for columns 1 to 6 is eliminated. Code can start in column 
1, if there is no label on the line. Continuations are indicated by an "&" 
(ampersand) character at the end of the previous line. 

The "I" (exclamation point) character is used to indicate end-of-line 
comments. This usage is familiar to most users of DEC FORTRAN compilers. 
Multiple statements are allowed on a line in FORTRAN BX. This is allowed 
in some DEC FORTRAN implementations, but not VAX FORTRAN. Problems using 
this feature with line oriented debuggers are anticipated. 
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IV. Data Types: 

Numeric type declaration capabilities are described in section 2.3 of FIB-
1. 

Character constant syntax has been extended, to allow the use of the quote 
character to delimit strings; this is in addition to the apostrophe 
character. 

The derived data type facility is described in section 2.4 of FIB-1. Users 
familiar with the data structuring capability supported in VAX FORTRAN V4 
should note, that the FORTRAN BX derived data type facility is 
significantly different. The syntax elements of the two are somewhat 
different. For example, the structure qualification character in VAX 
FORTRAN V4 is "."; it is "%" in FORTRAN BX. The VAX FORTRAN syntax was 
deliberately chosen to be sufficiently different, so that both facilities 
could eventually be used in the same program, if this was desirable. 

A major difference between VAX FORTRAN and FORTRAN BX is that the FORTRAN 
BX derived data type facility is strongly checked 1 similar to the Pascal 
and Ada languages; whereas the VAX FORTRAN record structure facility is not 
strongly checked and can be used in very flexible ways, much like the 
equivalent facilities in the C language. Neither language supports a 
pointer data type, because such a type will frequently defeat compiler 
optimization without the programmer being aware of the degradation. 

Both FORTRAN BX and VAX FORTRAN V4 support a variant component capability. 
In FORTRAN BX, a tagged method is used; in VAX FORTRAN an untagged method 
is used. 

In FORTRAN BX, some component attributes can be specified by run-time 
parameters for subroutines and functions. This capability is called 
parameterized derived types, and it is allowed for the attributes of array 
dimensions, character length, precision specifications, and range 
specifications. 

In FORTRAN BX, constants of a derived type can be specified by giving the 
type name, followed by a parenthesized list of the atomic component values. 
Neither VAX FORTRAN nor FORTRAN BX has a syntax for allowing shortcut 
references to components of a structure. 

On an entirely different subject, FORTRAN BX allows the BIT data type. An 
earlier proposal for bit strings was removed from the standard. The 
current proposal allows bits to be treated as normal data items rather than 
strings. Presumably vendors will allocate bit arrays densely packed into 
memory. To allow this allocation, storage association between bit entities 
and numeric and character entities is prohibited. 
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v. Entity declaration and specification statements: 

Vhile entity oriented declarations have been removed, the declaration form 
has been extended beyond the FORTRAN 77 form; see the example described 
above in the explanation under point 2 for the "ARRAY" attribute. Several 
such different attributes are allowed in FORTRAN BX. The first ballot item 
under this heading is for indicating, how you like the whole idea of such 
attributes. Other items are specific for the individual attributes. 

The VALUE attribute is designed to replace the DATA statement. 

Visibility attributes PUBLIC and PRIVATE are for controlling the scope of 
the names being declared, when using the MODULE/USE facility and Internal 
procedure declarations. 

The ARRAY attribute is self evident. 

The ALLOCATABLE attribute is part of the dynamic heap memory allocation 
capability, associated with the ALLOCATE statement; see section 2.2 of FIB-
1 for more information on allocatable arrays. 

The OPTIONAL attribute is for support of optional arguments for functions 
and subroutines. 

The IMPLICIT NONE statement, familiar to VAX FORTRAN users, has been added 
to FORTRAN BX. 

The REAL CHAR statement is supported to enable users to express floating 
point constants with a guaranteed precision and range. This is described 
in more detail in section 2.3 of FIB-1. 

VI. Accessing Data Objects: 

To a large extent, this section is devoted to accessing arrays, characters, 
and components of structures. The array features are summarized in FIB-1, 
section 2.2. The items in the ballot are separated to allow you to express 
preferences as to the level of array capability you need for your 
applications. The last item in this section of the ballot, titled "array 
section parent for substring", refers to the ability, allowed in FORTRAN 
BX, to take a substring of a subsection of an array of character strings. 
Vhile this is well defined, there is some fear of very low performance 
implementations, given the fact that the result is a set of discontiguous 
sections of discontiguous strings. Thus, this item is broken out in the 
ballot, so that you can express whether this feature is really needed. 

Also in this section is the component selection feature of FORTRAN BX. 
Other than the use of the "%" character rather than the •.•, this is the 
same kind of thing available in other languages with structured data. The 
reason that •.• cannot be used is that FORTRAN BX allows user defined infix 
operators (monadic and dyadic) using the syntax ".name.•. See FIB-1, 
section 2.5 for aore information on this topic. 
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VII. Expressions and Assignment: 

All the items in this section are described either in FIB-1, or the 
discussion above. They have been broken out to allov you to express your 
level of interest in these various capabilities. 

VIII. Execution Control: 

The items in this section are described in section 2.B of FIB-1, except for 
Enable, Signaling, and Conditions, vhich are described above in the 
explanation under point 1. 

IX. I/O statements: 

The nev VALUES keyvord in control information lists in I/O statements 
standardizes the long needed feature, of determining hov many values vere 
transferred, vhen a variable length record is being read into a (larger) 
fixed size array. The NULLS keyvord gives you similar information about a 
list directed read of an array, vhen only some of the elements are 
specified. 

The POSITION, ACTION, and DELIM keyvords in OPEN and INQUIRE statements are 
described in section 2.9 of FIB-1. 

The PAD keyvord in OPEN and INQUIRE statements allovs the user to control, 
whether the run time system pads or issues an error, when a length mismatch 
occurs between the I/O list and the external record. 

The IOLENGTH specifier is included to allow the user to optimize the I/O 
performance of a program, in a portable way, by INQUIREing about the 
maximum length record that can be written to a given file in a single 
operation. 

X. FORMATS (Called Input/Output Editing in Se): 

This area has few extensions beyond FORTRAN 77. Section 2.9 of FIB-1 sums 
up the situation succinctly. Since FIB-1 was written, the B edit 
descriptor has been added for supporting the bit data type. 

The main item of interest is the inclusion, at long last, of a standard 
form of NAMELIST I/O. Vhile NAMELIST I/O has been available in most 
vendor's implementations for some time, there are many variations in 
program and data syntax. This is in spite of its inclusion in a well known 
auxiliary FORTRAN standard. The FORTRAN ex version is yet a different 
variation, which does not use a NAMELIST statement at all. Rather, it uses 
the specification FMT=** in the control information list, and allows 
NAMELIST input or output from the I/O list quantities. 

L&T-17 

Languages and Tools SIG, FORTRAN BX ~tandards !mprovement ~equest Ballot. 

XI. Program Units: 

This topic is covered in sections 2.5 and 2.6 of FIB-1. As discussed 
above, the reason that INCLUDE has been put into this section of the ballot 
is the complexity and difficulty of the MODULE/USE feature. 

The closest analogy to the MODULE/USE feature defined in FORTRAN BX is the 
Package concept in the Ada language. It allovs for data declarations, 
internal procedure declarations and other name declarations to be packaged 
up in one convenient place for easy reference. It allovs for name mapping 
and selective visibility of names exported and imported to the MODULE; it 
does this by using the ONLY, ALL, EXCEPT, PRIVATE, and PUBLIC keyvords. 

Unlike Ada, hovever, FORTRAN BX has no elaborate compilation library 
mechanism to insure both integrity and flexibility of the declarations. 
This leads to the problem, that in order to support MODULE/USE, the vendor 
needs to use one of 3 mechanisms: 

1) An elaborate compilation library scheme, like Ada's. Vhile vendors of 
large machines could certainly implement this, it vould seem to 
decrease portability, beca~se the lov end vendors vould have no 
incentive to use such an elaborate scheme. 

2) Require that modules all be compiled at once. This requirement, like 
that of the PASCAL language, actually makes it harder to maintain large 
applications, not easier. 

3) Invent a simple means of mapping MODULE names to file names, to perform 
something like an INCLUDE function. Vhile this is probably a 
reasonable compromise between 1) and 2), and might work fine in a 
single user system environment, it certainly seems inadequate when 
working on large multi-module programs on computers with rich file 
systems like VAX, DECsystems, and PDP-lls running most DEC supported 
operating systems. 

In contrast, the INCLUDE statement has the combined advantages of power, 
flexibility and videspread implementation and usage already. For this 
reason, the DEC representatives to X3J3 have consistently supported INCLUDE 
instead of MODULE/USE. 

These are both included as ballot items, so that you may express your 
opinion on this issue. 

Also under this heading is the topic of interface specifications. These 
allow strong type checking across procedure calls, even when separate 
compilation is used. 
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XII. Functions and Subroutines: 

Host of the items in this chapter are described in section 2.6 of FIB-1, 
and they are available in some form in many common programming languages. 

Recursive procedures are not hard to implement overall, given a stack based 
architecture, like that of the PDP-11 and VAX machines. However, there are 
potential problems for user programs, since many Subroutines and Functions 
take advantage of the "automatic" SAVE, that happens because local 
variables are statically allocated. Thus, new user programs using the 
RECURSIVE keyword would generally not have problems, while existing 
programs converted to this feature should expect them. 

Keyword arguments are only allowed with interface specifications or 
simultaneous compilation of the calling and called routines, because they 
require, that the compiler map tie the keyword mechanism to a fixed 
argument order. 

Alias (identified) array actual arguments require a descriptor passing 
mechanism (also called a dope vector). Since the called routine has no way 
of knowing whether its caller will pass an alias array or a base array, it 
must accommodate the more complex mechanism. Thus, there is the potential 
for upward compatibility problems with this feature, when mixing object 
code for FORTRAN 77 subroutines and functions with FORTRAN BX calling 
programs. There is also a potential for performance degradation of 
existing user code with this feature, because FORTRAN 77 arrays, even when 
using passed length and assumed size features, are passed by the more 
efficient reference mechanism. 

The user written elemental function feature was not described in FIB-1. 
This capability, proposed only recently, would allow user functions, 
written with certain constraints, to behave like certain array valued 
intrinsic functions when called with array arguments. 

XIII. Intrinsics: 

There are many more intrinsic functions in FORTRAN ax than FORTRAN 77. 
Many of the new ones are described in FIB-1 and have to do with arrays and 
new numeric type specifiers. The environment intrinsics are described in 
section 2.3 of FIB-1. Many of the array intrinsics are described in 
section 2.2. 

The terminology "elemental" or "transformational" is used to characterize 
array intrinsic functions. An elemental function is one that takes an 
array argument, applies a uniform operation to each argument, and returns 
an array of the same shape as its argument. A transformational function, 
by contrast, generally returns a result whose shape is different from the 
input argument, and whose values depend on interactions among the values of 
the input array. 
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FORTRAN ex SIR BALLOT 

DECUS membership number: 

FORTRAN experience level: Vizard Expert Knowledgeable 
Normal~~ Novice- ~~ 

Our site uses the following operating systems: 

RSX-11 RSTS 

Employed as: 

VAX/VHS 
ULTRIX­
RT-11-­

TOPS-10--

VAX/ELAN 
UNIX(tm)-­

IAS--
TOPS-20--

0THER--

Type of Organization: 
Scientific 
Engineering 
Commerical 
Government 

Professional Programmer 
Problem Solver (occasional) 
Compiler Vriter/Implementator 
Home Computer User 

Vendor (computer)-­
Universi ty ~ 
Other 

Manager of Software 
Other 

Do you support the concept of deprecated features in FORTRAN BX? YES NO 
(Note: This does not count toward your total point count.) 

(SIR balloting process is as follows: Users allocate points to items with 
100 points total. Points can be awarded positively to encourage an item, 
or negatively, to discourage it; at most 10 points can be awarded on any 
one item. Absolute value of points are counted toward the 100 point total; 
thus, a +10 and a -10, use 20 points, not 0 points.) 

Category codes: 

IENEFIT CATEGORY: 

3 - Nev run ti•e capability, not available in existing languages•. 
2 - Nev run ti•e capability, found in one or •ore widely used existing 

languages. 
l - Nev comp~le tiae capability, not available in existing languages. 
0 - Nev compile ti•e capability, found in one or •ore existing languages. 

* Note: The interpretive language APL is being excluded here from the 
list of •widely used existing languages". It has had •ost of the array 
featur~s in FORTRA)I BX for aany years. However, it has not proved 
sufficiently popular to attract large numbers of existing FORTRAN 77 
users. Thus, a •ore FORTRAN like approach, such as the FORTRAN BX 
array processing extensions, appears to be warranted. 

IMPLEMENTATION DIFFICULTY (VAX specific, rough estiaate): 

3 - Already in VAX FORTRAN V4. 
2 - Easy - Underlying •echanism exists; syntax or other easy work only. 
l - Moderate - Underlying •echanism needed, but is straightforward. 
0 - Bard - Underlying •echanism new, difficult, or some special 

consideration. 

PERFORMANCE OVERHEAD* (VAX specific, rough estiaate): 

3 - Uses existing mechanisms; performance level of VAX FORTRAN V4. 
2 - Underlying mechanism nev; but comparable perforaance to V4. 
l - Nev •echanism; aay be slower than V4, but no degradation of existift~ 

code. . .. 
0 - Nev; slower than V4, and .. Y dearade existing code perfor .. nce • 

• Note: For benefit categories 2 and 3, this refers to run ti•e overhead 
(slowdown). For benefit cate1ories 0 and 1, this refers to compile 
overhead (slowdown). L&T-20 



X3J3/S8 FEATURE (Benefit-Implementation Difficulty-Overhead) POINT 

III. Lexical Elements: 

See category codes below for meaning /' ~~/ 
~ !:-# 

Nev source form items: 
Significant blanks 
Insignificant separator " " 
Lines to 132 characters 
Column 1-6 usage removed 

/// 

"!" initiating comments 
Multiple stmts per line, ";" 
Nev continutation convention 

separator 

(0-0-0) 
(0-0-0) 
(0-3-3) 
(0-2-3) 
(0-3-3) 
(0-0-0) 
(0-1-0) 

IV. Data Types: 

Numeric type attributes (precision, range) 
CHARACTER constant syntax (allov " as vell as ') 
Derived data types: 

(2-2-3) 
(0-2-3) 

Simple data structuring mechanism (like V4) 
Variant components 

(2-3-3) 
(2-2-2) 

Derived type parameterization 
(array dimensions, char length, precision 
Strong typing 

attributes)(0-0-1) 
(0-0-0) 
(0-1-1) 
(2-0-1) 

Derived type constants 
Bit data type 

v. Entity declaration and Specification Statements: 

Declaration form: 
Attributes on type declarations 
Value attribute (replaces DATA stmt) 
Visibility attribute 

(0-2-1) 
(0-2-2) 
(0-0-0) 
(0-2-3) 
(2-0-0) 
(2-0-0) 
(0-3-3) 
(1-1-1) 

Array attribute 
Allocatable attribute 
Optional attribute 

IMPLICIT NONE statement 
REAL CHAR statement 

~T Co\TIGOH: 

: - .., nn u .. upaltUUy, Mt •••ll•ltle 1• mdau., l~••• 
- .., nm U• capability, found in - er •r• wHely Ned nl~Una 

laftsuap1. 
1 - •v c•plle U• capalt!Uty, Mt DYDllable in ••hUDI lansuales 
0 •.., u.p!le U• capability, fMmd in - or •re u1aU111 lua~u. 

• llote: TM interpreth• 1.....,.,. APL 1a Milll excluded lier• fr. the 
lilt •f "widely uaed nlltins lancuasu•. It llu .... SJOat of tlM arra. 
featurea in POlt'BAll IX for uny years. lowvar, it haa •t proved > 
aufficlently popular to attract lar1• ••lieu of niauns ~ 77 
••ra · Tiius, a •re POlt'BAll like .,.,roach, avch u \lie POltTLVI Ill 
arra:r proeHailll Htenaions, appe•rs to M varranted. 

lllP1.111111TAn111 lllmCULn (VAi apeclftc, nusti ntf.•te>• 

> - &lr .. dy in •AX POITaAll V4. 
~ - lasy - 11Dderlyt111 •chani .. nisu; llJllt•• or other ••Y work •ly 
0 - lloderate - Underlyilll •chaniao aeeded, Mt 11 atraithtfol"Yard. · 

• lard - 11Dderlyt111 •chaniao ...... difficult, or •- apecial 
-•tderatlon. 

l'DPGMAllCl OVDIUJ)e (VU apecUlc, rousti estlute): 

J - UHi exhtlftl •chanlau; perfonance level of VAX NnAll V4. 
2 • Underlylftl •chanh• Mw; llut c•parabl• perfonanc• to V4. 
1 _ .. ., •chanln; •Y M alover tllan V4, Mt M tAe1radation af exhtins 

code. 
O - -..,; si-r tllan ¥4, and •Y deared• edaU111 code perfonance. 

• llote: For Mn•flt cate1orlH 2 and J, thh refers to run ti• overhHd 
(al.....iovn). For Mnefit cat.,orlaa 0 and 1, tllia refers to c-pile 
-rhe•d (alovdovn). 
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VI. Accessing Data Objects: 

New array features: 
Vhole array references, operations 
Array section references, operations 
Identified (alias) arrays 
Array valued constants 
Array valued expressions 

Vector valued sections 
Allocatable arrays: 

Allocate and free statements 
Passing as arguments 
Returning a newly allocated array 
Array section parent for substring 

Component selection for derived types 

VII. Expressions and Assignment: 

New bit expressions 
Overloaded operators 
Derived monadic and dyadic expressions 
Vhole array assignment 
Masked array assignment ('WHERE) 
Selected array element assignment (FORALL) 
Derived type operations 
(assignment, comparison, I/O, passing as arguments) 

VIII. Execution Control: 

New DO construct 
CASE 
Enable, Signaling, conditions 

IX. I/O statements: 

Control information list keywords: 
VALUES 
NULLS 

OPEN/INQUIRE keywords: 
POSITION 
ACTION 
DELIH 
PAD 

INQUIRE keyword: 
IOLENGTH 

,,...~ l/ I t:o~ 
(! ~, /:I 

/ .f , 
(3-0-1) 
(3-0-1) 
(3-0-0) 
(1-1-1) 
(3-0-1) 
(3-0-0) 

(2-1-0) 
(2-2-3) 
(2-0-0) 
(3-0-0) 
(2-3-3) 

(2-2-2) 
(0-0-0) 
(0-0-0) 
(3-1-3) 
(3-1-1) 
(3-1-1) 

(2-2-3) 

(0-2-3) 
(0-2-3) 
(3-2-3) 

(2-2-3) 
(2-2-3) 

(2-2-3) 
(2-2-3) 
(3-2-3) 
(2-2-3) 

(3-2-3) 

-FIT C&TIGOllT: l'DPOlllAllCE OVEIUIUD* (VU a.,.cific, rouch eatiute): 

) - .. v nm ti• capability, DOt a•ailable in eailtinc 1..-res•. 
2 - .. v nm UM capability, found in one or aon videly used alstina 

lanruqes. 
1 - .. ., c:oapil• ti• capability, not available in ealstlna lanruo&H. 
O - -.V coapile ti• capability, found in one or aore alstln& lanr11a1es. 

• llote: Thi! interpretive lanruare APL Is belna excluded hue fr1111 the 
lht of •widely used existina lanruares•. It has had aost of the array 
features in POllTR.UI IX for .. ny )'Hrs. lovever, it has not proved 
sufficiently popular to attract lar1e nuabl!rs of aalstin1 POllTR.UI 77 
aen. Thus, a aon POl!TR.UI like approach, such u. the POllTR.UI IX 
array proce11inr extensions, appears to be varranted. 

JllPl.lllEllTATIOll DIPFI CUL TT (VAX a.,.ci fl c, rOUl'h n t lute ) : 

S - &lrudy in VAX POllTR.UI V4. 
2 - lasy - Underlylna •chanisa exists; syntax or other HSY vork only. 
1 - lloderate - Underlyins •chanisa ne.ded, ltut Is straiptforverd. 
0 - lard - Underlyins Mchanis• ne.,, difficult, or •- special 

consideration. 

l - UH• existinc Mchanis•s; .,.rfo,...nc• lnel of VAX ~ V4. 
2 - Unduly inc •chanism nev; but coaparable .,.rforaance to V4. 
1 - .. v Mchanisa; uy be slover tban V4, ltut ao deJradation of eaistinc 

code. 
0 - .. v; •lover than V4, ond uy derrade eaistinc code perforaance. 

• llote: Por benefl t caterories 2 and 3, thh nfers to run UM overhead 
(slovdovn). For benefit catqories O and 1, thh nfers to coapile 
overhead (slovdovn). 
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X. FORMATS (Input/Output Editing): 

Name directed 
(similar to but not the same as NAMELIST) 
B (bit) editing 

(2-2-3) 
(2-2-3) 

XI. Program Units: 

Interface specifications 
MODULE and USE mechanism: 

Allows declarations, nested scope 
Name scope control 

(0-0-0) 

(0-0-0) 

(ONLY, ALL, EXCEPT, PRIVATE, PUBLIC) 
Name mapping 

(0-0-0) 
(0-0-0) 
(0-3-3) INCLUDE stmt (not in FORTRAN BX now) 

XII. Functions and Subroutines: 

Internal procedures 
Recursive procedures 
Argument intent 
Optional arguments 
Keyword arguments 
Alias array arguments 
User written array valued functions 
User written elemental functions 

XIII. Intrinsics: 

Environmental intrinsics 
Array intrinsics: 

Elemental array functions 
Transformational array functions 

(0-1-1) 
(2-0-1) 
(3-2-3) 
(2-2-2) 
(0-0-0) 
(3-0-0) 
(3-0-0) 
(3-0-0) 

(3-2-3) 

(3-0-2) 
(3-0-0) 

ABSOLUTE POINT TOTAL (maximum of 100 points) 

J - ..., nn ti• capabilitJ, Mt available in extsU111 i.......-a•. 
2 - ..., run U• capabilit7, found i• - or •re videlJ ued uiaU111 

J.anrualea. 
1 - •v c•plle th• capabllitJ, Ht available 111 exlaU111 1...,.... ... 
O - ..., c:..,lle UM capabiUtJ, found in - or •re Piatllll lan&uaies. 

• •te: 'Ille interpretive J.anruale APL is lleilll excluded bore fr• the 
list of •videly used extsti111 i..,....,es•. 1t Ila• llad llOSt of tbo array 
foat11ro1 In POllTllAll IX for aany 7oars. lowver, it llas not proved 
aufficiontly popular to attrect lar1e 11uabers of exi1Un1 POii~ 77 
-rs. Tbus, a 110re POllTllAll like approach, such •• tbo POllnNI IX 
arra7 processi111 Pt.,..iona. ap,.ars to IM warranted. 

lllPLDIEllTAnCll DimCULTT (VAi 1petiUc, """' e1tiaate): 

3 - Alrud1 ID VAX POllTMJI V4. 
2 - lasy - ..ierlyi111 MchaniH Pills; SJllt•• or otbor oasy work only. 
l - lloderate - Underl7i111 Mchania• needed, but 11 1traistitforvard. 
0 - lard - 11Dderl7i111 .. chania• naw, diff•c~lt, or .... special 

Ctllll i dera ti on. 

PD.FORllANCE OVER.BUI>* (VA! specific, ro111h estiute): 

3 - Uses oxi1ti111 aochani1as; perforaance level of VAX FORTRAN V4. 
2 - Underlyi111 aochanis• nev; but coaparable perforaance to V4. 
1 - Nov aochani1a; uy be slover than V4, but no de1radation of oxistin1 

c:ode. 
O - llev; alover than V4, and uy de1rade exi1ti111 c:ode perforaance. 

• llote: For llonefit cate1ories 2 and 3, this refers to run ti11e overhe•~ 
(slovdovn). For benefit cato1ories 0 and 1, this refers to c:oapile 
overhead (slovdovn). 

Mail to: MAIL DEADLIRE IS 23 OCfOBER 1985 
Jay V. Viley, 32-270 
Bechtel Pover Corp. 
POB 60860, Terminal Annex 
Los Angeles, CA 90060 
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Status of Work Toward Revision of Progr .... ing Langnage Fortran 

by 
Jerrold L. Wagener 

Amoco Production Company 
Tulsa, Oklahoma 

May 1984 

Please direct comments or questions concerning the technical content of 
this report to: Jerrold L. Wagener; Amoco Research Center; PO Box 591; 
Tulsa OK 74012; (918) 660-3978 

** * * * * * * * * * * * * * * * * * * * * * * * * ** 
The Chairman of Fortran Standards Committee X3J3, Jeanne Adams, would like to 
call your attention to a series of Fortran Forum meetings to be held in the 
summer and fall 1983. The first two of these one day informational meetings 
have been scheduled for Wednesday, August 8, at E G and G, Idaho Falls; and 
for Monday, August 13, at Colorado State University, Fort Collins. More 
detailed announcements of these Forums appear on pages 43 and 45. Additional 
information can also be obtained by calling Jeanne Adams at (303) 491-7596. 
Jeanne would also like to hear from other organizations that would be interes­
ted in acting as host for a Fortran Forum. 

Observers are welcome to attend regular meetings of X3J3. Future meetings of 
the committee are scheduled for 6 to 11 Aug 1984 in Jackson WY; 12 to 16 Nov 
1984 in Fort Lauderdale FL; February 1985 in northern California; and May 1985 
in Champaign-Urbana IL. Because of limitations on meeting space, anyone who 
would like to attend an X3J3 meeting should request further information in 
advance from the X3J3 Vice Chairman, Martin Greenfield, at (617) 671-2912. 
International meetings are also planned for 1 to 5 July 1985 in Germany; and 
8 to 12 July 1985 in England. 

** * * * * * * * * * * * * * * * * * * * * * * * * ** 
PLEASE COMPLETE THE SURVEY on pages 2, 3, and 4. 
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FORTRAN Bx SURVEY 
FORTRAN STANDARDS COMMITTEE X3J3 

Jeanne Adams, Chair, X3J3 

This questionnaire has been developed to survey the opinions of 
the user community on the new features and the architecture 
proposed by XJJJ for inclusion in the next draft FORTRAN 
standard. The results of this and other surveys and question­
naires will be used by the XJJJ committee in assessing the 
strength of each new facility for inclusion in a draft standard. 
Information about the new features is contained in •roRTRAN 
Information Bulletin•, Number 1. Return your questionnaire to: 

Andrew Johnson 
MS 10Cl7-3 
Prime Computer Inc. 
500 Old Connecticut Path 
Framingham, Ma 01701 

RESPONDENT PROFILE 

Check those that apply. 
Type of Organization: 

Scientific 
Engineering 
Commercial 
Government 
Vendor (Computer> 
University 

Are you employed as: 
Professional Programmer 
Problem Solver (Occasional>~-­
Compiler Writer/Implementor~-­
Home Computer User 
Manager of Software 
Other 

Other (state>~-------

Was FORTRAN your first computer language? Yes~ No~ 

What is your •1anguage of choice?• 

Name the vendor and operating system currently used. 

Do you now use: FORTRAN 66 FORTRAN 77~--- 77 Subset __ _ 

Do you subscribe to: FORTEC --- SIGPLAN___ SIGNUM~~~~ 

Have you seen the FORTRAN Information Bulletin summarizing the 
proposals currently under consideration for FORTRAN Bx? Yes __ No~ 

List two features for FORTRAN BX that--
You want in FORTRAN: You do not want in FORTRAN: 

1. 1. 

2. 2. 
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CHECKLIST ON FORTRAN Bx FEATURES 

IStrongly I IDo not IStrongly ID~ 
IApprove IApprove IApprove IDisapprovelCa1 
I ____ , ____ I ____ , '--
1 I I I I 

Array Processing Features_I I I I I ___ 

WHERE Construct I_ 

Data Structures. ______ ----- ____ ------ _______ I ___ 

New Source Form(free) __________ ---- _____ I_ 

Significant Blanks ____ ---------------------

Recursion. ______ ~--- ---- ---- ----- -------'~-
Precision Specification __ I ______ -------- ____________ I ___ 

Environmental Intrinsics_! I_ 

Loop Constructs. _________ ------- ------- ------ ---------

Enhanced CALL. _________ -------'------------- ________ I_ 

CASE Construct. _________ ------ ------- -------- --------

Internal Procedures. _____ ---------------------- _______ I ___ 

IMPLICIT NONE. _______ -------- ------ ----- ---------

Entity Oriented Deel. ___ -------- ----- ------ --------

Derived Data Type. _______ ------------- ------- --------

MODULES___________ ------ ------- -------- ---------

Event Handling ___________ --------- -------- ------ ______ I ____ 

Varying CHARACTER Length_I ______ ----- ------ -------
(Note it has been removed) 

Bit Data Type (Note that 
it has been removed) ______ _ 

Macros (Note that it 
has been removed> ------

Architecture with deprecated 

-------'-

-------- --------'----
Features (next page) I ______ -------- ------ -------'-

General Impression 
of FORTRAN ax _______ _ -------'-
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DEPRECATED FEATURES 

Which of these features would you make a candidate for deletion 
in the l99X FORTRAN standard, note FORTRAN 9x. All of these 
features will be retained in 198x. Do you want these removed 
from 199x, retained in 199x or are you undecided? Check one. 

FORTRAN 77 Fixed Position Source From 

Alternate RETURN 

Assumed Size Dummy Arrays 

Passing Scalar to Dummy Array 

RemovedlRetainedl Unde­
from I in I cided 
199x 199x 

Specific Names <not Generic) £or Intrinsics~~~ ~~~~ ~~~~ 

Statement Functions 

BLOCK DATA Program Unit 

Arithmetic IF Statement 

ASSIGN and Assigned GO TO Statements 

COMMON Statement 

Computed GO TO Statement 

DATA Statement 

DIMENSION Statement 

DOUBLE PRECISION Data Type 

ENTRY Statement 

EQUIVALENCE Statement 

FORTRAN 77 DO Statement 

PAUSE Statement 

Please include any comments you wish to make concerning FORTRAN 
Bx features and features marked as candidates for deletion from 
FORTRAN 9x on the reverse side of this page. 
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This report describes the current status of the technical work of X3J3 since 
the adoption of X3.9-1978 (Fortran 77). This work, informally referred to as 
"Fortran Bx", is incomplete and tentative, and is subject (and likely) to 
change prior to issuing a draft proposed standard (expected to occur no ear­
lier than 1985). The purpose of this report is to summarize the otatus of 
current work by X3J3 relative to a future revision of the current Fortran 
standard. A list of criteria for this rev1s1on is summarized in section 3.1 
of this document. Comments on any and all aspects of the features described 
in this report are welcomed. 

1. INTRODUCTION 

Among the additions to Fortran 77 contemplated for the next Fortran atanda~d, 
five stand out as the major ones: · 

array operations 

improved facilities for numerical computation 

programmer defined data types 

facilities for modular data and procedure definitions 

the concept of "deprecated" features 

A number of other additions are also included in Fortran Sx, such as improved 
eource form facilities, more control constructs, recursion, dynamically allo­
catable arrays of any size, and event handling. 

Ro Fortran 77 features will be removed; it remains X3J3's intent that any 
standard-conforming Fortran 77 program will be a standard-conforming Fortran 
Sx program, and that, with any exceptions clearly listed in the document, new 
Fortran Bx features can-be compatibly incorporated into such programs. 

1.1 Array Operations 

Computation involving large arrays ia an extremely important part of engi­
neering and scientific uses of computing. Arrays may be used aa atomic enti­
ties in Fortran 8x, and operations for processing whole arrays and 1ub-arrays 
(array sections) are included in the language for two principal rea1ona: (1) 
these feature• provide a more con1i1e and higher level language that will 
allow programmer• to more quickly and reliably develop and maintain 
1cientific/engineering applicationo; (2) these feature• can 1ignificantly 
facilitate optimization of array operations on all computer architecture1. 

The Fortran 77 arithlletic, logical, and character operation• and intrin1ic 
functions are extended to operate on array-valued operandi. The1e include 
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whole, partial, and masked array assignment, array·valued constants and 
expressions, facilities to define user·supplied array-valued functions, and 
new intrinsic functions to manipulate arrays, extract aeneral sections, and to 
support axtended computational capabilities involvin& arrays (e.g., array 
reduction). 

1.2 Numerical Computation 

Scientific computation is one of the principal application domains of Fortran, 
and the guiding objective for all of the technical work is to strengthen For­
tran as a vehicle for implementing scientific software. Though nonnumeric 
computations are increasing dramatically in scientific applications (and a 
number of the tentative additions to Fortran reflect that trend), numeric com· 
putation remains the workhorse. Accord'ingly, proposed additions include por­
table control over numeric precision specification, inquiry as to the charac­
teristics of numeric information representation, and improved control of the 
performance of numerical programs. 

1.3 Derived Data TyPeS 

"Derived data type" is the term given to that set of futures in Fortran 8x 
that &llO!Os the programmer and package '-"riter to define arbitrary data struc· 
tures and operations on them. Data structures are user-defined aggregations of 
intrinsic and derived data type fields. Intrinsic operations on structured 
objects include coaiparison, assignment, input/output, and use as procedure 
arguments. The derived data type facilities aay be u•ed, without further oper­
ation definition, as a aimpla data structuring mechanism. With additional 
operation definitions, derived data types provide an effective implementation 
aechanism for data abstractions. 

Procedure definitions in Fortran 8x may appear internally in a program unit, 
and as such may be used to define operations on derived data types. Internal 
procedures take essentially the same form as axternal procedures, with addi­
tional provisions for their use as infix operators. New operator S)'lllbols may 
be defined, and the intrinsic operator a)'lllbols may be overloaded for use with 
new data types. Internal procedures may ba used simply as a .. chanism for 
defining procedure pack•&•• (whether or not new data types are involved), and 
aay be used for new operations on objects of intrinsic data types. 
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1.4 Hodular Definitions 

There is no way in Fortran 77 to define a global data area in one place and 
have all the program units in an application use that definition. In addi· 
tion, the ENTRY statement is awkward and restrictive for imple1nenting a 
related set of procedures, possibly involving common data objects. And 
finally there is no means in Fortran by which procedure definitions, espe· 
cially interface information, may be made known locally to a program unit. 
All of these deficiencies, and more, are remedied by a new type of program 
unit that may contain any combination of data element declarations, derived 
data type definitions, procedure definitions, and procedure interface informa­
tion. This program unit, called a MODULE, may be considered to be a generali­
&ation of and replacement for the BLOCK DATA program unit. A module may be 
referenced by any program unit, thereby making the module contents available 
to that program unit. This provi.des vastly impro\•ed facilities for defining 
global data areas and procedure packages. It also provides a convenient 
mechanism for encapsulating derived data type definitions (including operd· 
tions defined on them), i.e., for encapsulating data abstractions. 

1.5 Deprecated Features 

With the advent of superior facilitias, the use of certain older features of 
Fortran should be discouraged, and SOllle of these features should possibly 
eventually be phased out of the language. For example, the numeric facilities 
alluded to above provide th• functionality of DOUBLE PRECISION; with the new 
array facilities non-conformable argument association (such as passing an 
array element to a dW11111y array) is unnecessary (and in fact is not useful as 
an array operation); BLOCK DATA units are obviously redundant and inferior to 
modules. It is the current intent to identify such "superseded" facilities as 
deprecated (according to Webster: "mild or regretful disapproval; l010er esti­
mated value") features. Deprecated features vill remain part of Fortran 8x; 
it is the intent that complete upward COlllp&tibility be aaintained between For­
tran 77 and Fortran Bx. Deprecated features aay, however, be candidates for 
removal fr0111 the version of the Fortran atandard following Fortran Bx. It is 
the intent that in this way official notice i• given aany years prior to 
removing a feature from the atandard language. In Section 3.3 below, the pro· 
posed deprecated features are identified, together vith poasible functional 
replacements. 
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2. LANGUAGE SU~lt!ARY 

In this section a summary of proposed Fortran Bx features is given, with 
emphasis upon new features. The description uses a form of BhT slightly modi­
fied from that used in the Fortran 77 standard (XJ.9-1978). Hetasymbols are 
italicized, and comprise 

Is 
or 
l I 
I / ... 

introduces a syntactic class definition 
introduces a syntactic class alternative 
encloses an optional item 
encloses an optionally repeated item 

The principal difference between this form of BNF and that in X3.9-1978 is 
that each definition starts with the name of the syntactic class that is being 
defined; the actual definition follows the metasymbol is or or. In XJ.9-1978, 
only the right-hand side appeared, with informal text introducing the class 
being defined. Lower-case words, includin& hyphenated words, are syntactic 
class names. Upper-case is used for words that actually appear in the Fortran 
code (terminal symbols), even thou&h lower-case is also allowed in the new 
source form. Terminal symbols that ••Y have imbedded blanks(•·&·• ENDIF and 
END IF) are shown in only one form. There is no attempt to be completely com­
prehensive in this summary, especially with Fortran 77 features. The syntax 
should be considered illustrative and incomplete; in the interest of brevity, 
some syntactic items (e.g., integer-expr) are not defined, and hopefully are 
adequately clear from context. Both syntax and semantics are subject to 
change prior to issuing a draft standard. 

Each of the following sub-sections has the three part form of (1) a general 
discussion of the particular topic of the sub-section, (2) the BNF descrip­
tions of the features under discussion, and (3) a set of notes and examples 
that provide specific.points of information. Where new intrinsic functions are 
listed in the syntax only the function names are given (not the argwnent 
lists); following the names are brief deacriptions of the functionalities. 

2.1 Full Language Overview 

The following highly condensed summary of the full lansuage is provided so 
that one can see at a &lance the ••jor components of proposed Fortran 8x. So 
that it is clear which are the proposed new features, these are italicized 
(along ~ith the metasymbols) and placed first (or occasionally last) in a list 
of syntactic class alternatives. Unitalicized items are essentially unchanged 
from Fortran 77, and are not further described in this information bulletin. 
The new features are all describ.d in areater detail in the succeeding sec­
tions. The deprecated Fortran 77 features are last in any list of syntactic 
class alternatives. So that it is clear in this section which features are the 
deprecated ones, ob is used in place of or in these cases. (Th• italicizin& 
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of new features, and the use of ob, occurs only in this section on full 
language overview.) 

program-unit Is unit-heading 
( uu-statement } ••• 
( local-specification/ ••• 
( executable-construct / ••• 
( internal-procedure } ••• 

END (unit-type (unit-name]/ 

unit-heading is MODULE module-name 

local-

or HANDLER handler-name 
or (PROGRAM program-name] 
or function-heading 
or subroutine-heading 
ob BLOCK DATA identifier 

Is 
apecification or 

type-definition 
procedure-interface 
declare-statement 

declare-
1tatement 

attribute 

or 
or 
or 

REFER refer-name C attribute (,attribute] ••• 
type-declaration 

or IMPLICIT implicit-list 
or 
or 

PARA:f!:TER ( constant-definition-list 
SAVE ( save-list I 

or 
or 
or 
ob 

I:.'l'RINSIC procedure-name-list 
E~i'ERNAL procedure-name-list 
FORl'IAT ( format-specification ) 
COHMON [/common-block-n1111e// COllllOn•list 
DATA initial-value-list ob 

ob 
ob 
ob 

DH!ENSION dimension-list 
EQUIVALENCE equivalence-list 
statement-function 

Is identifier {,identifier] ••• 

Is non-char-type 
or lntent-artrlbut• 
or optional-attribute 
or REFER {refer-name} 
or CHARACTER {Clenath)] 
or DIHt~SION (dimensions) 
or INITIAL (constant•e&pr) 
or CONST~ (conatant•expr) 
or SAVE 
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or 
or 

type- is 
declaration or 

non-char-type is 
or 
or 
ar 
or 
ob 

var-:iecl Is 

executable· is 
construct or 

or 
or 
ob 

basic- is 
statement or 

or 
or 
or 
or 
or 
or 
or 
or 
or 
or 
or 
ob 
ob 
ob 
ob 
ob 

assignable· Is 
object 

object Is 
or 

•><pr Is 

INTNINSIC 
E:--TERNAL 

CHARACTER[*lenJ var-decl[*lenJ /,var·decl{*lenJJ ••. 
non-char-type var-decl /,var-declJ ••• 

floating-point-data-type 
TYPE l type-name } 
EVENTMARK 
INTEGER 
LOGICAL 
DOUBLE PRECISION 

identifier {(dimensions)} 

block-case 
block-do 
block-if 
basic-statement 
fortran77-do·loop 

array-assignment 
identify-statement 
event-handling-statement 
EXIT [construct-name! 
CYCLE [construct-name] 
assignable-object • expr 
io-stmt 
GO TO label 
CALL subroutine-name{({sctual-argument·listJ)J 
CONTINUE 
RE"nJRN [return-code) 
STOP { atop-codeJ 
IF (scalar-logical·axpr) basic-statement 
IF (arithmetic-expr) branch-list 
ASSIGN label TO integer-variable 
GO TO intager·variabla [[,J (label·list)J 
GO TO (label·list), integer-variable 
PAUSE {pause·codeJ 

( derived-data-type-object \ J ••• object 

array-object 
acalar·objact 

[unary-operator! basic-axpr 
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basic-expr is value 

Notes 

or constant ·narne 
or assignable-object 
or function-name (/actual-arg-listJ) 
or basic-expr binary-operator basic-expr 
or (expr) 

Statement labels are not indicated in this summary; 
any statement may be labelled. 

- The declare-statement allO\is "entity-oriented" dei;larations, 
where the entity name is given first, !ollo~·ed by a list of 
its attribute<. This sty1e of declar~tion complements the 
"attribute-oriented" declaration style of Fortran 77. 

- The EKTRY statement is deprecated and not listed here. 
It is used to partition the local-specifications and 
executable·c~nstructs in a program unit; internal-procedures 
provide equivalent functionality. 

The MOD~LE program-unit may not contain a block of 
executable-constructs (except as internal-procedure bodies) 
(see Section 2.5 below). 

- BLOCK DATA program-units may contain only local-specifications. 

• Note the END statement extensions, ev~n though they are not 
italicized. 

Procedure-headings have minor e"tensions, even thoush they 
arc not italicized (see Section 2.6 below). 

·Note that, because an assi&11able·object may be an array or 
array section, expressions and assignments are considerably 
extended, even though they are not italicized (see Section 
2.2 following). 

• Restrictions on ordering of local-specifications are not 
shown here. 

• The EXIT and CYCLE statements may only appear within block-do 
constructs; the RETURN statement may only appear within (internal 
and external) function and subroutine subprograms. 
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• The RtFtR statement associates a refer·name with a collection of 
attributes. The REFER (refer·name) attribute may be used in 
aubsequent attribute lists to represent the collection. 

2.2 Array Processing 

The proposed array facilities view whole arrays and array sections as atomic 
computational objects from which expressions can be composed and to ~hich 
assignment can be made. That is, a basic aim of array processing is to 
operate where possible directly on the arrays themselves rather than on their 
elements individually. All scalar operations are extended to conformable 
arrays, operating on them in an element·by•element fashion. Both user-written 
and intrinsic functions may- return array values. Operations on whole arrays 
are thus made available in functional fotm. 

The ability to manage and control storage of arrays has been significantly 
enhanced by addition of the following features: (l) automatic arrays (local 
arrays with variable dimensions) are created on entry to a procedure and des· 
troyed on return; (2) allocatable arrays are created by execution of an 
ALLOCATE statement, and are destroyed by execution of a nu:t statement or by 
return from the procedure in which they are created; (3) assumed shape arrays 
(d11111111y arrays) have implicit dimension information passed during a call, 
somewhat analogously to the passing of length information to Fortran 77 
CHARACTER*(*) dummy arguments. 

array-object Is array-name 
or array-section {(substring·range)J 

array-section is array-name (subscript•range{,subscript·rans•I···> 

subscript·ranse Is inteser•expr 
or [int•s•r·expr/:{inteser•exprlf: int•a•r·exprJ 
or one·dim·integer·array·expr 

substring·ranse Is [intes•r·expr/:[integer•exprl 

array· 
constructor 

constructor· 
value 

repeat•factor 

Is constructor-value f,constructor·valu•I··· 

Is scalar•expr 
or intager·expr 
or rapaat•factor 

Is int1ger•1xpr 

L&T-33 

(note: outer brackets part of constructor) 

int1ger·expr {: integer·exprl 
array-constructor 

array-object • array·axpr array-assignment is 
or WHERE (array·logical·expr) array·object • array·expr 
or Wl!!RE (array•logical·axpr) 

index·range 

identify­
statement 

range 

virtual-array 

parent-array 

/array-object• array·expr/ ••• 
/OTHERWISE 

/array-object• 1rray·axpr/ ••• 
Ell1l WHERE 

or FOR ALL (index-range•/ ,index·rangeJ •.. / ,logical-expr]) 
assignment-statement 

is integer-variable• integer·expr:integer•expr/:integer·exprJ 

is IDE~1'IFY <range> virtual-array • parent-array 

is { lo••er·bound: J upper bound f, { lower·bound: ]upper·bomJd] .•• 

is array-name (intager•variabla {,integer•variabla] ••• ) 

is array·name ( linear·•apping /,linear·aapping/ .•• ) 

array-intrinsic· is 
function or 

arithmetic•logical·reduction•function 
inquiry· function 

arithmetic· 
logical• 
reduction· 
function 

inquiry· 
function 

construction• 
function 

or construction-function 
or aanipulation·function 
or geometric·location·function 
or MAnlUL •atrix multiplication 

is SUM sWI all elements of an array 
or PRODUCT product of all elements 
or llA.'<VAL maximum value in an array 
or !IINVAL •inimum value in an erray 
or COUh1' number of true values in en array 
or ANY true if any value in array is true 
or ALL true if all values ere true 
or DOTPRODUCT dot product of two arrays 

Is RANK rank of 1rgW1ent array 
or EJo."TE~ size of array in each dimension 
or SIZE total number of elements in array 
or LIOl'SD l°"er bound in ••ch dimension 
or ti BOUND upper bound in each dimension 

is SPREAD replicates •rray by increasing rank 
or REPLICATE replicates by increasing extent 
or HER GE merges two arrays, using a aask 
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or DIAGONAL creates a diagonal array 
or l'ACK pecks array into a vector, with mask 
or UNPACK inverse of PACK 
or SHAPE changes the .shape of a 1iven array 

manipulation- is CSHIFT circular shift of argument array 
function or EOSHIFT end-off shift of ar1ument array 

or TRANSPOSE matrix transpose of argument array 

geometric- is FIRSTLOC locate first true element 
location- or LASTLOC locate last true element 
function or PROJECT select masked values from array 

Notes and Examples -

- Arrays of zero size are permitted. 

• Two arrays are conformable if they are the same shape (same 
rank and same extent in each dimension). 

- In executing array assignment statements the entire right hand 
side is evaluated before any assignment is made to the target 
array. This is significant when the same array (or sections of 
the same array) appears on both sides of the assignment operator. 

- Element-by-element computation means that the operation takes 
place many times (all logically in parallel), once for each pair 
of corresponding elements of the operands, and the result is an 
array conformable with the operands. For example, 

real A(lOO), 8(100) 
A • A+ 8*3.0 + sin(8) 

performs A(I) • A(I) + 8(1)*3.0 + SIN(8(I)) for all I between 1 
and 100. Arithmetic, logical, and character operators, and scalar 
intrinsic functions operate in this aanner. 

- Whole array operations may be masked by FORALL and lil!ERE 
statements (and WHERE blocks), avoiding computation on certain 
elements and leaving portions of the tar1et array unchanged: 

real A(l00,100), 8(100,100), THRESHOLD 
where (B.ne.O) A• A/B I avoid zero-divide 
where (A.gt.THRESHOLD) A• THRESHOLD I flatten peaks 
forall (1•1:100,J•l:lOO,I.ne.J) A(l,J) • 0.0 I keep diag 
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- Array-valued £unction• are analogous to scaler-valued functions: 

real function CONCAT(A,B) 
real A(:), B(:), CONCAT(size(A)+size(B)) 
CONCAT(l:size(A)) • A 
CONCAT(size(A)+l:) • B 

end function CONCAT 

- An array-constructor forms a one-dimensional array from scalar 
values (note that array construction employs square brackets as 
delimiter symbols). This may be "shaped" into multi-dimensional 
arrays with the SHAPE intrinsic function. One use of 
constructors is to create array constants: 

integer A(lO) 
A= (1,2,3,4,5,0,0,0,0,0] ! or A• (1:5,5(0]J 

Generally wherever a whole array may be used an array section may 
be used. Examples of array sections of REAL A(8,8), B(lO) are: 

8(5:1:-Z) 
,\(1:7:2,2:8:2) 
A(2:8:2,1:7:2) 
A(l:4,:) 

elements B(S), 8(3), 8(1) 
one color 

on a checkerboard 
upper half of A 

- Sub-arrays and general 1ections may be selected and given new 
"virtual array" names by using the IDENTIFY statement: 

real C(l:l00,1:100), D(lOOO) 
identify <1:100> DIAG(I) • C(I,I) 

Since IDENTIFY is an executable statement, the virtual array 
definition can be changed dynamically durin& execution: 

identify '1:1000) DIAG(I) • 0(1001-l) 

- Example of the use of assumed-shape arrays: 

function XYZ (A,8) 
real A(:,:), B(·l:,5:) 

In Fortran 77 this ~ould have to be accomplished ~itb 1omething 
like: 

FU~CTIO~ XYZ CA,8,1,J,X,L) 
REAL A(l,J), B(-l:K,S:L) 

- The concepts of nduction, construction, manipulation, and 
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geometric·location correctly suggest that the array intrinsic 
functions provide general operations on multidimensional arrays. 
Only the functions HATI!UL, TRANSPOSE, and OOTPRODUCT are 
sp~cialized to matrix/v•ctor operations. Following are some 
axa.mples using array intrinsic functions, assuming th• 
daelarations: 

raal X(N), Y(M), T(H,N), E(H,N) 
complex C(N,N) 

Note that some operations may ~e masked (mask=), dimsl specifies 
operations on columns, and dim:2 specifies operations on rows. 

I' x~ .sum(X,mask=X.gt.0.1) 
•.;•9..1 

i (II.~-;)' sum( (X•aum(X)/N)*"2) ... _ .. 
•• ~ !"' {~':•;I•; J s: maxval(matmul(abs(C),X)/X) 

radii x,." 5. IC•j I of Gershgorin' s circles, isl ,N 

X = sum(abs(C),mask•.not.diagonal(.true. ,N),d1111"2) 

& '\ • 
chi·squared statistic:(• L(Lij"~) where ''i'(Z:l•~).5(I.l•j)/(Z. l~1) 

~,; c .. ·j ll> ~ "-' 

X = sum(T,dim•l) ! column sums 
Y • sum(T,di,..2) l row sums 
E • spread(Y,2,N)*spread(X,l,H)/sum(T) I outer product 
CHI_SQ • sum((T·E)-2/E) 

• Examples of queries without loops or conditional code on: 

real T(H,N) I test scores, H students with N tests 

top score for each student: 
no. scores above average: 
lowest score above average: 
an)' student al I above average? 
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maxval(T ,dim=2) 
count (T. gt .1um(T) /size (Tl) 
minval(T,masksT.st.sum(T)/size(T)) 
any (a 11 (T. gt. sum(T) I 1 izo (T) ,dim"'2)) 

L!. Num_e_ric Data Type 

These facilities give the programmer portable control over the specifiUJtion 
of real and complex data objects; they extend the REAL and COMPLEX type state­
ments. The environmental•intrinsic·functions provide information that 110de!s 
the processor·supplied numeric system. They provide a portable means for 
adapting numeric algorithms to various arithmetic environments. 

floating-point· 
dna-type 

float-point·attr 

attribute-value 

is REAL {(float-point-attr{ ,float·point·attr]l] 
or CDllPU:X {(float-point·attr{,float·point·attr]lJ 

is {PREClS!O~lO=} attribute·value 
or {EXP_RANGE=J attribute·value 

is integer·constant·expr 
or * 

real-constant·char is REAL_CHAR {Cfloat·point·attr{ ,float-point-attr])/ letter 

floating·point· 
inquiry-function 

environmental· 

is 
or 

is 
intrinsic-function or 

or 
or 
or 
or 
or 
or 
or 
or 
or 
or 
or 
or 

Notes and Examples • 

ACTUAL PREC (floating·point·argument) 
ACTUAL~EXP_RA.~GE (floating-point-argument) 

RADIX mode 1 base for numbers 
PRECISION number of significlnt digits 
llINEXP smallest e~ponent value 
IJAXEXP largest exponent value 
HUGE largest number of argument type 
TINY smallest positive number 
£PSILO~ positive number small relative to 1.0 
£XPO~'E~! exponent value of argument 
SCALE scale argument by power of base 
NEAREST different value nearest to argument 
FRACTION fractional part of argument 
SEnXPOSENT specify exponent part of argument 
ABS SPACE absolute spacing of numbers near argument 
REC SPACE reciprocal of relati\'e spacing 

• The floating point attributes provide specifications for 
minimum numeric properties of the processor·suppliad floating 
point system used to implement the relevant data objects. 

• The integer constant expressions in the floating point attributes 
may reference the functions ACTUAL PREC and ACTIJAL EXP RANG£, 
which return the actual precision and actual axpon;nt ;ange 
for the given datum. 
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- In any giv•n Clooting-point-data-type definition each 
float·point·attr alternative may appear at most once; if 
the float·point·attr ke)'words are not used, these attributes 
must appear in the order listed in the above definition of 
float•point·attr. 

- A type specification with an attribute of, for example, RLAL(lO), 
for an entity X is a requirement that X be represented by a 
processor data type that has at least 10 decimal digits of 
precision. The uses of X in expressions, say, determlnes the 
precision of the arithmetic operations. Such a spec1fication 
provides a portable method of indicating that !~e algorithm 
requires at least 10 decimal digits of precision. 

- The function value ABSSPACE(X) for example can be used to 
terminate an iteration in a portable way by requiring that the 
absolute relJtive difference between two iterates, X and Y, is 
less than ABSSPACE(X) - that is, terminates the iteration when 
abs(X·Y).le.absspace(X): 

do; if (abs(X·Y).le.absspace(X)) exit 

repeat 

• A eo111D1on difficulty with transporting numerical software from 
machine to machine is the difficulty with changes of precision, 
say from single precision on one machine to double precision 
on another. This problem particularly arises for the conversion 
of constants, which are typically spread throughout a program 
and cannot be easily converted when the precision of the data 
types is changed. For instance, consider the constant 1.1 whieh 
cannot be represented exactly on a binary (or hexadecimal) 
machine. When changing from single precision to double precision 
the constant 1.1 must be rewritten in the program as l.lDO in 
order to obtain the double precision value of this datum. Using 
the REAL_CHAR specification to specify an e~ponent character, 
the precision of all constants that use this exponent character 
can be readily changed. 

• Another common problem in writing portable software is the safe 
and accurate range conversion of floating point variables to 
specified forms. For example, to determine the square root of a 
number X, the usual Newton's iteration converges too slowly to be 
a viable algorithm if the initial iterate is too far from the 
square root. Using the intrinsic functions FRACTION and EXPONENT, 
the interval over whieh the iterates ean range ean be drastically 
reduced, from whieh the square root can be afficiently computed. 
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From this result and EXPONEITT(X) the square root of X ean be 
formed using the SETEXPONEITT intrinsic function. Thus, the 
program would look like: 

Perform the range reduction on X, assuming X is positive. 

IEXP = exponent(X) 
F = fraction(X) 

if (mod(IEXP,2).aq.l) then; IEXP=IEXP+l; F=F/radix(X); endif 

Now X • F*radix(X)**IEXP, IEXP is even, and the square root 
of F is in the interval (l/ra~ix(X)**2,l). Now find SF, the 
square root of F, and reconstruct the answer from SF and lEXP: 

ANS\iER = setexponent(SF,JEXP/2) 

2.4 Derived Data TYpes 

The structure of a derived data type is a programmer·def ined aggregation of 
fields, eaeh field being a data element of primitive type (or another derived 
data type). The aggregation pattern may be fixed or variant (that is, par­
tially dependent on one of the prior fields). A derived data type is defined 
~ith a TYPE eonstruet; variables of this type may be declared in the noraal 
manner. Intrinsic operations on derived data objects are assignment, equality 
comparison, input/output, and use as procedure arguments. These intrinsic 
operations may be augmented with additional programmer-defined operations. 
The structure qualification symbol (for referencing a component of a struc· 
tured object) is the percent sign Ci). 

type-definition 

variant·ease·bloek 

field-declaration 

/s TYPE type-name 
(field-declaration] ••• 
(variant·ease·bloek] 

END TYPE (type-name] 

Is SELECT CASE (tag·field·name) 
( CASE ease·seleetor 

( field-declaration] •.• ] ••• 
( variant-ease-block ] 

END SELECT 

is type·deelaration 
or declare-statement 

eomponent·seleetion /s structured-object-name ~ field-name 
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type-constructor ls type-name (expr/ ,expr] ... ) 

type-constant is type·name (constant·expr/ ,constant·expr] ... ) 

Notes and Examples -

- Functions may return derived data type values. 

• 1be following definition of PLOT OBJECT defines a data structure 
made up of two fields of type real (the location in two-space), 
one field indicating the nature of the object, and finally the 
object data itself. In this case the object may be either a point 
symbol or a line segment. 

type PLOT OBJECT 
XO,YO:-real 

CODE: integer 
select case (CODE) 

ohject lee.at .io11 
type of ob;ect 

case (l); SYMBOL: chJracter 
case (2); Xl,Yl: red! 

point symbol 
line ugment 

end select 
end type PLOT_OB.JECT 

Let P,Q: type (PLOT OBJECT) declJre two variables P and Q. 
Then the following expressions are examples of valid operations: 

( ~.XO + Q'.XO l I 2 
if (P";.CODE.eq.Q",CODE) then 
P "'PLOT OB.JECT(O. ,O. ,1,"+") 
read•. Q 

2.5 Modules 

mid-point of P and Q along X 
compare P and Q CODE fields 
give P an initial value 
input value of Q 

~lodules are proposed program units for the packaging of data type definitions, 
data object declarations, procedure definitions, and procedure interfaces. 
Modules are not themselves executable. A module that contains only data type 
definitions and data object declarations serves as a global data module. One 
that contains only procedure definitions and interfaces serves as a procedure 
library. One that contains data structure definitions and operations 
(internal procedures) on them serves as a data 1bstraction •echanism. A 
module may serve as a language extension aechanism by cont1ining new operation 
definitions on intrinsic data types. 
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The use-statement "attaches" the specified module to the using program unit, 
thereby making the public definitions and declarations in the module available 
to the program unit. The use-statement without the module•nllllle is for 
internal procedures specifying access to its host's definitions (note that in 
the absence of a use•statement specifying otherwise, all host definitions are 
automatically available to an internal procedure). 

Through options on the use•statament, a using program may limit its access to 
definitions in the module and may rename the entities it uses. On the other 
hand, the writer of a module has complete control over which module entities 
are public (visible to using programs) and which are private; in the absence 
of explicit specification to the contrary, the default is public. (The syntax 
for specifying public and private is not shown, nor is the statement for spe· 
cifying that the default visibility is private instead of public.) 

use-statement Is USE//module-name// ONLY (access{,access/ .•• ) 

access 

rename 

or USE[/module-name// [ALL[(rename[,rename/ ..• )/ 
[EXCEPT(identifier[,identifier/ ... )/j 

Is identifier 
or rename 

ls identifier • identifier 

Notes and Examples -

- An example of the use of modules for defining global data 
pools may be found in Section 3.3.2.4 below. 

- A scheme for using modules to encapsulate procedure libraries 
may be found in Section 3.3.2.S below. 

- The following i• an example of th• use of modules as a 
mechanism for-encapsulating data abstractions; in this case 
the abstract data type is PLOT_OBJECT, defined above, with 
two defined operations CONNECT and BISECT: 

llOdule PLOT_llODULE 

inaert definition of type PLOT_OBJECT from previous Hction 

define an operation to connect two plot_objects with a 
line se&Jllent; CONNECT returns a PLOT OBJECT value that is 
a line ••&JDent (CODE•2) connecting tVo &iven plot_objects 

internal type(PLOT_OBJECT) function CONNECT(P,Q) operator(//) 
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CONNEt:r.CODE 
CONNECT"~\O 
COl\NECT"SO 
CONNEGn.\l 
CONNEGnYl 

• 2 
• P"~"<O 
• P'.YO 
• 1r..xo 
• ~YO 

if (!"',CODE . eq. 2) then 
COl\NEC~XO • P"..Xl 
CONNECT".YO • P:Yl 

end if 

P,Q: type{PLOT_OBJECT) 

finished if P is a point symbol, 
otherwise use tail (Xl,Yl) of P 
as the bead {XO,YO) of CONNECT 

end internal function CONNECT 

not~ that i.·o plot objects, A and B, can be connected 
using the infix operator notation A // B 

define an operation to bisect• line 1epent. with an "x"; 
I BISECT returns a point symbol PLOT_OBJECT value 

internal type(PLOT_OBJECT) function BIStCT(P) 
P: type(PLOT OBJECT) 

BISECT "' P ! return P itself if P is not a line segment 
if (P';CODE. eq. 2) then 

BISECT".:.CODE "' l 
BISF.C'l',SYl!BOL = "x" 
BisErr.xo • c~.xo+P"~\lJ/2 
BISECT.,YO • (~.YO+P',Yll/2 

end if 
end internal function BISECT 

end aodule PLOT_HOOULE 

Any program unit may employ these definitions if it contains 
the statement: 

uae /PLOT_HODULE/ 

2.6 Procedures 

Procedures are allowed to be called with ke)"'·ord actual arsuments, called with 
optional arguments, defined loiith ar&ument intent (•·I·• input only), end 
called recursively. A ke)'Word actual·ar&ument is of the form ICtY\IORD= 
actual-argument, where KEY\IORD is a d11111111y-ar1ument·name. This has three advan· 
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tages: {l) if dummy-argument name is wisely chosen, then keywordin~ 
effectively increases readability of the actual-argument-list, (2) keJl'ord~d 
actual-arguments may be placed in any order, which eliminates order errors 
(such as transposing two adjacent arguments) in actual-argument-lists, and (3) 
arguments not needed on a particular call aay be omitted. 

Procedure interface information aay be provided for any external or dumoy 
procedure, including procedures defined by non-Fortran aeans. lbis feature 
gives dummy-argument information to calling programs (and for called func· 
tions, function type information), which is needed for using keyword and 
optional arguments. It also makes possible validation of actual argument 
types and number. Procedure interfaces, via the INTERFACE block, may appear 
directly in the specifications of calling programs. However, more often inter· 
face information will be packaged in modules, which are then USEd by the 
calling program. 

In Fortran 8x, it is proposed th~t procedure definitions aay be made within 
any program unit. Such a procedure is cal led an "internal procedure" and is 
known only locally within the program unit in which it is defined. Tiie form 
of internal procedures is identical to that of external procedures except for 
the INTERNAL on the heading and END statements. Also, internal procedures 
automatically inherit all host data and procedure definitions, unless such 
inheri~ance is explicitly suppressed with the use of the USE statement (e.g., 
USE ONLY() suppresses all inheritance from the host). Internal functions 
provide the same functionality as statement functions, but are more flexible 
and not ao restricted. A common use of internal subroutines 1oiill be as "remote 
code blocks". Internal procedures are called in exactly the same way as 
external procedures. 

An important use of internal functions is to provide operations on derived 
data types. Since infix operators are ao common in scientific notation, an 
option is provided with internal functions to allow them to be used as inf ix 
operators. Similarly an option with internal subroutines allows the assignment 
operator (•) to be used with progr11m111er·defined data conversions. 'tbus, the 
various features of internal procedures, together with derived data type defi• 
nition and module encapsulation facilities, gives Fortran Bx a powerful and 
flexible data abstraction aechanism. 

function ·heading is /RECURSIVE] (data-type] FUNCTION function·na.e 
{/dummy-argument-list]) /RESULT(identifier)J 

subroutine-heading Is (RECURSIVE] SUBROIJ!Ihl: subroutine-name 
LC(dummy-argument-list])/ 

procedure-reference Is function-name ((actual-argument-list]) 
or CALL subroutine-name /C/actual-arsument•liat/)] 
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actual·argument·list is positional·argument·list {, keyword·argwnent list] 
or keyword·argument·list 

positional-argument· Is expr /, expr ] ••• 
list 

keyword-argument· is dummy·argWDent·name= expr [ ,dummy·arglllllent·name= expr] ... 
list 

optional-attribute 

intent-attribute 

present·intrinsic· 
function 

Is 

is 
or 
or 

is 

OPTIONAL 

IN 
our 
IN our 

PRESENT (d11111111y·argument·name) 

procedure-interface is INTERFACE 
/interface·description] ••• 

END INTERFACE 

interface· 
description 

is function-heading 
/local-specification] ••• 

or subroutine-heading 
/local·specification] ••• 

internal-procedure is internal·procedure·heading 
/use-statement] ••. 
{local-specification] ••• 
/exacutable·construct] ••. 
/internal·procedure] .•• 

internal· Is 
procedure-heading or 

END INTERNAL /unit·type/unit·name]] 

INTERNAL function-heading /OPERATOR (operator-symbol)] 
INTERNAL subroutine·heading {ASSIG~~lENTJ 

operator·s}'111bol Is . identifier • 
or intrinsic·operator-symbol 

Notes and Examples • 

• Arauments are optional, as specified by the OPTIONAL attribute; 
the PR£SEl(I' function •ay be used to determine if a aiven optional 
•r&ument was actually aupplied in the call. 
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• No positional arguments may appear after the first keyword 
argument. 

• OPERATOR functions have one or two argwnents (the operands of 
the operation); such functions may be called using either the 
functional form or the infix operation form. The intrinsic 
operator symbols (+, ·, *, /, **, //, .AND., .OR., etc.) may 
be overloaded. Alternatively any .name. form may be defined 
as an operator symbol. 

• ASSIG~IENT subroutines have two arguments, the first one 
being the left·hand·side of the assignment (the entity being 
defined), and the second being the value to be assigned. The 
usual assignment syntax (with the • sign) may be used in 
assignment procedure calls. 

In the case of both operator and assignment definitions, 
the procedure body defines in detail the intended operations. 

- Note that internal procedures may be nested. 

• The RJ:SULT identifier may be used with recursive functions to 
remove ambiguity between recursive calls and function value 
assignment (RESULT may also be used with non-recursive 
functions, including OPERATOR definitions). 

• The attributes of procedure headings (INTERNAL, RECURSIVE, 
etc.) may appear in any order. 

- See the preceding section for examples of internal procedures. 

• The following two examples illustrate recursion and the use 
of the PRESE~'T function: 

recursive integer function ACKERMANN(H,N) result (ACK) 
H,N: integer 

ACK • N+l if (H.eq.O) then; 
elseif (N.eq.O) then; 
else 

ACK • ACKERMANN(H·l,l) 
ACK • .t.CKERl'IANN(H·l,ACKERl'lANN(H,N-1)) 

end if 
end function ACKERMANN 

real function READNUH (UNIT,n!T) 
UNIT: integer, in, optional 

Fl'!T: character(*), in, optional 
LUN,IOS: integer 
LUN • 5; if (present(UNIT)) LUN •UNIT establish unit no. 
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if (present (FtIT)) then 
read (LUN,FtIT,iostat=IOS) 
if (IOS.ne.0) READNUM • 0 

else 
read (LUN, *) READNlJH 

end if 

READNUM 

end fWlction READNUll 
X = READ!\Ull () 
X "' READNUtl ( 10) 
X = READNUM ( FtlT= 

reads from unit S, list-directed format 
reads from unit 10, list-directed format 

'(Fl0.2)' ) reads unit S, format Fl0.2 

- The above two examples are external procedures and, as suc:h, the 
routines calling them do net normally have any interface 
information about them. In Fortran 8x, the use cf an interface 
block, which provides calling routines wit~ interface information, 
allc~s the compiler to check for correctly formed procedure c:alls. 
The fellowing example is an interfac:e block that contains 
interfac:e information pertaining to the above procedures READNUll 
and ACKERllA.~N. This interface block may be placed in either the 
calling routine itself, or a module bein& used by the c:allin& 
routine. 

interfac:e 
recursive intecer func:ticn ACKERtlAl\':l:(M,N) 

H,N: integer 
real func:tion READNUH(UNIT,F!1'1') 

UNIT: integer, in, optional 
FtlT: c:harac:ter(*), in, optional 

end interface 

2.7 Program Scurc:e Form 

The Fortran ax source form is completely column-independent, and 
sourc:e lines (records) may be any len1th (a limit of 1320 charactars 
per source statement is, how•ver, still the rule). Stat .. ents •ay be 
separated on a line with the";", "I" (not in a character context) 
initiates a comment (either on a line by itself or following a 
statement), and ".!." at the end of a line sipifies continuation. 
Blanks are significant characters, and identifiers .. y not contain 
embedded blanks; conversely, blanks 11Ust separate adjacent identifiers 
and keywords. Identifier na•es •ay be up to 31 characters lon& and 
••Y contain the "-" (underscore) character. lipper and lower case 
••Y be used interchanaeably (except in CHARACTER constants). Either 
apostrophes or quotation marks •ay b• used as character 
constant delimiters. 

L&T·50 

The fol lowing is 11 more for11al description of much of the new •ourc:e 
for11. 

aourc:e Is /statement ;7 .. , {statement-start] /c:ommentJ eol 
or {statement-continuation] /coa11entJ eol 

statement-start is statement {; 1 
or statement·fra1111ent • 

statement· is l•J statement·fra1111ent /; /sourc:eJJ 
continuation or [&] statement·fra1111ent & 

comm en~ is ! /c:haracterJ .•• 

charac:ter- is ' [character 7 ... ' 
constant or " l charac:ter J . .. " 

Notes -

- A statement-fragment is a c:ontiguous portion of a statement 
(and may be null). A statement-fragment may end in the midst of 
a (c:ontinued) character constant or H, apostrophe or quotation 
mark edit descriptor only if there is no trailing ccmment. 

- If a statement-fragment (in a statement-continuation) ia prec:eded 
by a"•", any blanks precedin& that "•"are insianificant. 

- The eol stands for the end of a sourc:e line of text. 

- If the underscore is used in an identifier it 11Ust not be the 
first character of the identifier; 
the underscore is a sianificant charac:ter. 

- If the character uaed to delimit a character-constant (' or ") is 
to appear within the constant itself, it 11Ust appear exactly 
twice in succession Ci.a., " "" " is the same as • " • and 
' ••• ii th• .... as". "). 

• Many of the examples in thi1 doc1111ent illustrate a1pect1 of 
the Fortran ax proar•• aource foni. 
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2.S Control Constructs 

Two control constructs are added, one for loop control and one for case selec· 
ti on: 

block·do is DO /(loop·control)] 
/executable·constructJ ••• 

REPEAT 

loop·control is integer-variable• integer·expr, integer·expr /,integer-exprJ 
or integer•expr TIMES 

block·case is SELECT CASE (enumerable·expr) 

case-selector is 
or 

/CAS~ case·selector 
/executable·construct] ... ] .•• 

END SELECT 

(\'alue·range / ,value·rangeJ .•• ) 
DEFAULT 

value·range is constant-expr 
or /constant·expr]:/constant·expr] 

Nous • 

• Branches into block constructs are not allowed. 

- The block·do specifies repetitive execution of its block of loop•statements 
until the loop·control (if any) is satisfied, or until an EXIT statement is 
executed. 

• An EXIT statement is allo..·ed only within a block•do (it may be in a block·if 
or block-case that is one of the loop-statements); its execution terminates 
execution of the innermost block-do containing the EXIT statement. 

• Execution of the CYCLE statement causes the next iteration of the loop to 
commence. 

• The indexed form of loop-control is semantically identical to the Fortran 77 
DO statement with an index of type integer. 

• Enumerable·expr is an expression of type inteser, character, or logical; 
constant•axpr is a constant expression of the same typ• as enumerable-expr. 

• The case-selectors aust be diajoint in any given block-case. 
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CASE DEFAULT is optional and may not appear more than once in &:lY given 
block-case; if present, it may appear in. &:lY position among the sequence of 
CASE clauses. 

• The block-case causes execution of the block corresponding to the case· 
selector that contains the value of the enumerable·expr; if there is no such 
case-selector then the CASE DEFAULT block is executed; if there is no 
matching case-selector and there is no DEFAULT block, an error exists. 

·Block constructs (if, do, case) may be named by placing an alphanumeric name 
to the right of each of the control statements (e.g., do, repeat, else if, 
etc.). EXIT and CYCLE statements may contain the name of the block·do con­
struct to be exited or cycled. 

2.9 Input/Output 

Input/Output additions include several new OPEN statement specifiers, name­
directed !/0, and new edit descriptors. 

position·specifier is POSITION= position-expr 

action·specifier Is ACTION= action·e.'<Pr 

delimiter-specifier is DELIH• delim·expr 

name·directed- is {FHT=] -
format-specifier 

name-directed-input is variable-name• data·value {, data·valueJ .•• 

slash-edit Is ( reput·count] 

engineering-edit is /repeat-count] EN width . digits /E exponent] 

Notes • 

• The position-specifier specifies the position of the file upon open; 
position·expr aust evaluate to one of the character values 
'llEWI~'D', 'APPEND', or 'ASIS'. 

·The action-specifier apecifies read-only, vrite·only, etc; 
action·expr must evaluate to one of tbe character values 
'llEAD', '•'RITE', or 'IOTH'. 
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- The delimiter-specifier is uaed in conjunction with name-directed 1/0; 
delim-expr must evaluate to one of the character values 
'NONE', 'QUOTE', or 'APOSTROPHE'. 

- The en1ineering·edit descriptor causes 1·3 digits to be displayed 
to the left of the decimal point such that the exponent is a 
multiple of three. 

2.10 Event Handling 

The event handling mechanism provides a means to transfer control on the occu­
rence of an event to a specified pro1ram unit called an event handler. Events 
must be declared, and their monitoring f&n be selectively switched on and off 
to accomnodate the desired level of optimization. 

An e\'entmark is a data object that registers the occurence of an "event". The 
declaration of an eventmark contains the condition for which the event will 
occur. The value of the eventmark is either .ON. or .OFF. (the constants of 
the data-type EVENTtlARK). The scoping and definition rules for aventmarks lre 
the same as for any other data type. 

Event handlers are similar to subroutines, except that they do not have argu• 
ments and cannot be called. When an event occurs, the connected handler is 
automatically invoked. Upon completion of a handler, execution may either 
RESUtlE with the statement following the one in which the event occurred, or 
RETUR.'IUP (return from the procedure in which the handler was invoked). 

avent·handling­
statement 

is ACTIVATE (event-name· list) 
or DEACTlVATE (event•name-list) 

Notes -

or CONNECT (event-name, handler-name) 
or DISCO~CT (event-name) 
or DlSCO~'NECT (handler-name) 

- The intrinsic operations on eventmarks are assipiment and 
test for equality. 

An optional part of the eventmark declaration (not shown) allows 
the specification of the condition(s) under which the eventmark 
is automatically set on. 

l.&T-54 

LU . ..fil!'!_Fea_t..!!!!.! 

Olher added features include lHPLlClT NO~'E for turning off implicit typing and 
several new CHARACTER intrinsic functions. In addition, restrictions hawe been 
removed on: assignment from overlapping character positions, r.aro· l•n&tlr. char· 
acter strings, concatenation of CHARACTER du .. y arguments, and apacif7illg 
character constants. 

character· Is IACHAR s .. e as ICHAR, but based on ASCII 
intrinsic-function or A CHAR ... e as CHAR, but based OD ASCil 

or TRIH remove trailing blanks from string 
or VERIFY check for unwanted characters 
or ADJUSTL circular shift left thru leading blanlts 
or ADJUSTR circular shift right thru trailing blB11ks 
or REPEAT replicate a string of characters 
or I SCAN first position of any character from set 

implicit· list Is implicit-type/, implicit-type] ••• 
or N~'E 

implicit-type Is type ( latter-range/, letter-range] ••• 
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3. LANGUAGE ARCHI"ncnnt'E 

The proposed Fortran Bx lanauaae conta1Jl1 all of the features of Fortran 77, 
some of which are identified as "deprecated," and additional new futures as 
described in Section 2 above. The "con" 1a that Ht of lanauage features 
that are not identified as deprecated. "Hodules" are nonexecutabl• program 
wiits which contain prepackaaed definitions to be used by executable program 
units. 

1.:..!,__Tile Core 

The core is a complete and consistent languaae comprisina a set of language 
features sufficiently rich for the implementation of mo>t applications. The 
core ~ill have at least the !Mime functional capabilities as Fortran 77. In 
addition, the core should 

(a) be especially suitable for acientific applications, 

(b) be portable, 

(c) be safe to use, and effective for the development of reliable soft· 
ware, 

(d) be widely efficiently implementable, 

(e) be concise, 

(f) comprise aenerally accepted cont•mporary languaae technolo&Y, 

(&) •ini•ize non·eut011atablc conversion from Fortran 77. 

A core·conformina program contains only core features (i.e., does not contain 
any deprecated fea~ures). 

!:.!.. Hodu I es 

Hodules provide a •echanism for definin& pro1ram facilities for subsequent use 
in application programs. Such facilities include alobal data pools, procedure 
libraries, procedure interface definitions, data abstractions, and lancuage 
extensions in the form of new operators. llodules take th• fora of HODUL'E pro· 
aram units, and contain data type definitions, data object declaretions, 
procedure definitions, and procedure interface definitions. Th• USE statement 
provides the •echanism for usin& the public contents of I aodule in an appli• 
cation pro1ram. 
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Hodules ar• useful, for example, where the s~ne definitions are needed in a 
number of different program wiits, because they allow auch definitions to be 
••de only once in a "central" place. This should contribute aubstantially to 
aoftware reliability and reusability. The use of eodules can also c:ontribute 
to execution efficiency through in-line expansion of procedures. Procedure 
libraries •ay be configured as internal procedures in a module and thereby 
•ade available for in-line expansion in the usin& proaram units. 

Modules may be individually standardized, so that standard facility defini· 
tions are available to implementors for efficient implementation (e.g., to 
take advantage of specialized hard~are). An example might be a module for bit 
data type, which defines the structure of and operations on bit data; stand· 
ardizing such definitions allows implementors to efficiently implement a 
standard bit data facility if they so choose. 

Since a module contains "ready to use" definitions, a standard module provides 
standardized facilities without an added cost burden to a standard-conforming 
Fortran implementation. Therefore, such facilities are part of any Fortran 
implementation, regardless of w~ether or not the implementor chooses to opti· 
mize implementation of them. For this reason, module standardization is en 
extremely powerful and cost-effective •ech~nism for extendin& the function· 
elity of standud Fortran. 

A standdrd eodulc must be core·conforaina. Operators defined in the module 
must not have the potential to alter the meaning of any core-intrinsic opera· 
tion. The module must contain, in the fora of appropriate coanentary, func• 
tional descriptions of all module operations; such function~! descriptions 
take precedence over any acc011panyin1 procedural implementations of function· 
ality. A fwictional description may be a (set of) ••thematical statement(s), 
or take any other form appropriate for comprehensive specification of tbe 
functionality. In addition, the module must contain a succinct and lucid 
description of the use of the module facilities. 

Initial possibilities for standard modules include 

bit data type 
•aximum accuracy arithmetic 
varyina·langth character (strina data type) 

Standard procedure libraries, such as the ISA process control library, the 
Industrial Real Time Fortran (IRTF) library, and the Graphical lernel System 
(GXS) library are candidates for standard moclulea. 

Standard modules are separate standards, and are not part of the Fortran 
standard itself. There is a close relationship between standard Fortran and 
standard eodules, of course, which aives rise to the concapt of a "Fortran 
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t .. ily of standards". Any group, including X3J3, may propose standard 110dules. 
In addition X3J3 ••Y choose to include certain standard llOdulas ill a part of 
the standard Fortran document. 

3.3 Deprecated Features 

As described in Section 1.S, certain features of the proposed Fortran Sx lan· 
guage are identified as deprecated and as such are identified as candidates 
for removal from subsequent versions of the Fortran standard. In this sec· 
tion, the deprecated features are SWMIOrized, together ~ith a discussion of 
possible replacements for needed functionality. 

3.3.l Summary of Deprecated Features 

l. Fortran 77 source form (e.g., restricted use of colwnns 1·6) 
2. alternate RETURN 
3. assumed size dummy arrays 
4. passing a scalar (a.g., array ele•ent or substring) to a dU11111y array 
S. specific names for intrinsic functions 
6. statement functions 
7. BLOCK DATA program unit 
8. arithmetic·if statement 
9. ASSIGN statement 

10. assigned·goto statement 
11. COH.~ON statement 
12. computed·goto statement 
13. DATA statement 
14. DltlENSIOS statement 
15. DOUBLE ~RtCISION data type 
16. ENTRY statement 
17. EQUIVALESCE statement 
18. Fortran 77 DO statement 
19. PAUSE statement 

3.3.2 Storage Association 

Storage association is th• association of data objects through physical 
storage sequences, rather than by object identification. Storage association 
allows the user to configure regions of physical storage, and to conserve the 
use of storage by dynamically redefining the nature of these storage regions. 
Though the considerable dangers of progr ... er access to physical storage 
sequences have been well known for a long time, not until Fortran 8x hes For· 
tran had adequate replacement facilities for certain i•portant functionality 
provided by atorage association. Six items in the above list (items 3, 4, 7, 
11, 16, and 17) are due to the identification of storage association as depre· 
cated. 
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3.3.2.l Assumed Size l>wnmy Arrays 

These are dummy arrays with asterisk as the aize of the last di•ension. In 
Fortran Sx dWllllly arrays •ay also be assumed shape, in which case the extent in 
each dimension is that of the actual argument. Assumed•shape arrays provide 
all of the functionality of assumed-size ones, and more. Asswned·size arrays 
assume that a contiguous block of storage is being passed, whereas with 
assumed-shape arrays an array section not having contiguous physical storage 
(such as a row of a matrix) may be passed also. 

3.3.2.2 Passing a scalar (e.g., Array Element or Substring) to a Dummy Array 

This functionality is now achieved, and much more safely, by passing the 
desired array section. For ex .. ple if a one-dimensional array XX is to be 
passed starting ~ith the sixth element, then instead of passing XX(6) to the 
dwnmy array one ~ould pass the arfay section lCX(6:). If the eleventh through 
forty•fifth elements are ~o be passed, the actual argument should be the array 
section XX(ll:45). 

3.3.2.3 BLOCK DATA Program Unit 

The principal use of BLOCK DATA subprograms is to initialize COl'l?10N blocks. 
The global data functionality of COMMON is alternatively provided by MODULE 
program units; global data in modules may be initialized at the point of dee· 
laration, and thus modules provide a complete replacement option for BLOCK 
DATA subprograms. 

3. 3. 2. 4 cmtMO"I Statement 

The important functionality of the CO~~ION statement has been its use in pro· 
viding global data pools. In Fortran Sx, global data pools aay also be pro· 
vided, and more safely and conveniently, with MODULE progr .. units and USE 
statements. Suppose that it is desired to have a global data pool consisting 
of the following: 

INTEGER X(lOOO) 
REAL Y(lOO, 100) 
CO!lt!ON /POOLl/ X, Y 

Each program unit using this global data would need to contain these 1pecifi· 
cations. Alternativaly, one can define th• global data pool in a MODULE pro· 
aram unit: 

MODULE POOLl 
INTEGER X(lOOO) 
REAL Y(l00, 100) 

END MODULE 
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Then each program unit using this global data would contain the statement 

lJSE /POOL!/ 

This is safer than using COtlllON, because the structure of the global data pool 
appears in only one place. In addition the USE statement is very abort and 
easy to use. Facilities are provided in the USE statement (but not shown 
here) to rename module objects if different names are desired in the program 
unit using the module objects. 

Modules have another advantage: they do not involve storage association, and 
therefore a module can contain any desired mix of character, non-character, 
and structured obJects. Since COMMON involves storage association, a given 
CDt~!ON block cannot contain both character end non-character data objects. 

3.3.2.5 ESTRY Statement 

The ENTRY statement is typically used in situations where there are several 
operations involving the same set of data objects: 

procedure-heading 
local•apecifications 

entry! 

RETURN 
entry2 

RETURN 

antryn 

RETURN 
END 

The MODULE program unit provides the same functionality: 

HODULE modula·nama 
local•apecificationa 

INTERNAL procedural 

END INTERNAL 
INTERNAL procadure2 

END ItntRNAL 

INTERNAL procaduran 
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END nm:RNAL 
END MODULE 

A program unit using this module may call each internal procedure in it, 
exactly as if they were entry points. An advantage is that some of the 
internal procedures in a module may be functions and some may be subroutines, 
whereas all of the entry points in a function procedure must be functions and 
in a subroutine must be subroutines. 

3.3.2.6 EQUIVALENCE Statement 

The primary purpose of the EQUIVALENCE statement is to allow the progr...-.er to 
associ~te, withJn a program unit, two or more data types ~ith the same stora&e 
region. There is currently no direct alternative for this functionality in 
the Fortran 8x proposals. 

There were two principal reasons for the EQUIVALENCE statement in early Yer· 
sions of Fortran. The first is that memory address spaces were typicallJ 
quite small, and equivalencing was needed to reuse the available apace for 
different purposes. The second reason is that early versions of Fortran did 
not have a rich set of data types and structures and transfer functions 
between types, so that equivalencing was uaeful in simulating certain daui 
types and structures. Both of these reasons have now largely di,sappearecl. 

Huch of the same practical effect of reusing physical storage can, in fact, be 
achieved with the propo~ed facilities ~ithout using the EQUIVALENCE stat .. ent. 
Dynamic local arrays may be of any size, controlled by procedure arguments. 
Since dynamic arrays "disappear" upon return from the procedure, other proce· 
dures may use this space for other dynamic arrays of different shapes, si.%es, 
and types. Similarly, allocatable arrays disappear when they are freed axpli· 
citly and on return from the procedures in which they were allocated. lbe 
IDENTIFY statement allows part of an array to be rafarrad to as • coc:ipletely 
different object (but. of the same type). 

3.3.3 Redundant Functionality 

A nwaber of features are identified as deprecated siJDply because they are now 
completely redundant, having bean superseded by superior language features. 
These redundant features are items 1, S, 6, I, 12, 13, 14, 15, and 18 in the 
list above. 

fortran 77 source form replaced by th• new source fora 
(Section 2.7 above) 

specific names for intrinsic function• Ula aanaric aaaaa 

statement functions replaced by internal functions 
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arithmetic-if statement 

computed-goto stMtement 

DATA statement 

DIMENSION statement 

DOUBLE PRECISION stateme'?lt 

Fortran 77 DO statement 

(see 3.3.3. l. below) 

replaced by logical-if and block-if 

replaced by block-case construct 
(see 3.3.3.2 below) 

replaced by INITIAL attribute 
(Section 2.1), and by assig,,.,ent 
of array constants (Section 2.2) 

use type declarations instead 

use precision control attribu~es 
(Section 2.3) 

replaced by block-do construct 
(Section 2.8) 

3.3.3.1 Use of Internal Functions for StatemP-nt Functions 

The statement function definition 

function·name(dummy·argument·list) • expr 

may be completely replaced by the internal function definition: 

lNTER..~AL FUNCTION function•name(dummy·argument·list) 
type·specification·of·dW1111y·arguments 
function-name • expr 

END Il\'l"ERNAL 

The use of the internal function in the executable code is the s&11e as the use 
of the statement function. 

3.3.3.2 Example Replacement of the computed-goto Statement 

The code sequence controlled by the computed·1oto: 
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GOTO (label!, label2, ... , labe ln), integer•variable 

GOTO labelz 
la be 11 CONTINUE 

GOTO labelz 
labe 12 CONTINUE 

GOTO labelz 

labe ln CO~IN\.'E 

GOTO labelz 

labelz CONTINUE 

may be replaced by the block-case construct: 

SELECT CASE (integer-variable) 
CASE DEFAULT 

CASE (I) 

CASE (2) 

CASE (n) 

END SELECT 

3.3.4 Other Deprecated Features 

The remaining obsoletJ features (items 2, 9, 10, and 19) in the above list are 
neither related to storage association nor directly replaced by superior fea· 
tures. They are all in some sense "bad practice" in terms of generally 
accepted software principles, however, and their effects aay be achieved in 
ways that are generally now considered better software practice. 

3.3.4.1 Alternate RETURN 

Alternate returns introduce control (branch point) information into argument 
lists, and then one (the called) program unit can directly control execution 
sequence in another (the calling) program unit. This tends to complicate the 
readability and maintainability of software using this feature. letter prac· 
tice, in terms of readability and maintainability, is to use a data element in 
the argument list to contain a "return code", which can then be used ill the 
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celling program to explicitly control the execution sequence in the calling 
progrlllD. For example, consider the followin& use of alternate returns: 

CALL subr·neme(X,Y,Z,*100,*200,*300, ..• ) 
GO TO 999 
100 CONTINUE 

GOTO 999 
200 CONTINUE 

GOTO 999 

999 CONTINUE 

where labels 100, 200, 300, etc., are the beginnings of the cod~ blocks to be 
select~d from upon return. In many cases, the effect cen be more safely 
achieved with a return code end a block·case structure: 

CAL!. subr·name(X,Y,Z,REnJRN_CODE) 

SELECT CASE (RETURN CODE) 
CASE ( 'condi t ionl ') 

CASE ('condition2') 

El\'D SELECT 

Alternatively, RETURN CODE could be used to explicitly control direct branches 
(GOTOs) to the desired branch points. Maintainability is enhanced with the 
use of RETl.."RN_CODE because 1 new selection case can be added in a convenient, 
straightforward manner, without modifying the actual end dummy araumont lists. 

3.3.4.2 ASSIGN and assigned-goto 

The ASSIGN statement allows a label to be dynamically assigned to en integer 
variable, and the essigned·&oto statement allows "indirect brenching" through 
this variable. The dangers of such dynamic: indirection, especially when mixed 
with integer arithmetic operations, have long been recognized, and a eompre· 
hensive alternative to this functionality is not provided. An iaportant prac• 
tical use of such indirect branching, however, is to return frOlll simulated 
internal subroutines. Consider the followin& example code, which "calls" one 
of several "internal subroutines" in the proaram unit: 

ASSIG:; 120 TO REnJRN 
GOTO 740 
120 CO,,.'TINUE 
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Ht up return point 
branch to "aubroutin•" 

740 CONTINUE 

GOTO RE1\JRN 
I "•ubroutine" body 

This functionality is provided in a auch better way, throuah the use of 
internal aubroutines: 

CALL subroutine•nllJDe 

11\'TERNAL SUBROUTINE subroutin~·namc 

END INTERNAL 
I subroutine body 

This illustrates the use of internal aubroutines to conveniently provide 
"remote code block" functionality. 

3.3.4.3 PAUSE Statement 

Execution of a PAUSE statement requires operator/system-specific intervention 
to resume execution. In most (if not all) cases, the same functionality can be 
achieved es effectively end in a more portable way with the use of appropriate 
READ statements. 

end of Fortran Information lulletin 
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CHAIRPERSON'S MESSAGE 

Just as things are constantly changing in the area of computer technology, so are 
DECUS products and services. The newsletter which you are now reading is some­
thing of a new concept for DECUS. For many years, DECUS, and individual SIGs in 
particular, have produced publications and newsletters to keep our membership in­
fonned about the most recent happenings. We are at the beginning of a new phase 
in the production of such a newsletter. This is the first edition of what is 
sometimes called "the Big One", or a single publication including information sub­
mitted by all SIGs. There have been many long, emotional debates as to whether to 
combine all newsletters into a single publication such as this one, or to continue 
with individual (or groups of) SIG newsletters. Hopefully, those in the decision 
making positions have made a wise choice. Your comments on this new format are 
both solicited and encouraged. How do you like the concept? Will you now be able 
to read about things that might be beneficial to you or your installation that you 
might not have seen? Perhaps, on the other side, you really have no interest in 
all this other stuff. Either way, please write and let us know your thoughts. 

On Large Systems related business, some interesting things have been happening. 
We have been asked for our input for suggestions for features for the next major 
release of VMS. For those of us who will be integrating with VAXen, this input is 
both timely and important. On another note, I recently participated in meetings 
at DEC as a followup to sessions in New Orleans. I met with Dick Poulsen (Field 
Service) and Rich Whitman (LSM) to discuss many of the topics that were identified 
in New Orleans as areas of major concern to the Large System installed base. The 
meetings were friendly and productive. I hope that we will see some of the re­
sults in the form of communications from each of them in the near future. 

Since New Orleans much effort has gone in to the compilation of the Large Systems 
SIG MENU. Chuck Bacon, our Menu Coordinator, has been busy putting the menu into 
final fonn. If you are listed in the SIG membership database, you will (or per­
haps by the time you read this, already have) receive(d) a copy. Please com­
plete it and send it to us as soon as possible. The results will be compiled and 
published shortly after the returns are in. 

Based on many comments heard in New Orleans as well as those expressed in phone 
conversations, I'd like to reassure our membership that we will continue to be 
supporting several types of activities and services. We will continue to provide 
infonnation and symposium sessions for those installations who will be keeping and 
running their 36 bit systems until the end of time. We are not abandoning either 
our systems or original purpose. In addition, we will be supporting activities 
that relate to the integration of VAX systems with our 10/20 systems. In fact, we 
are taking a strong position that these VAX systems are part of an integrated 
environment that should be considered as part of a "data center" concept. This 
idea seems to describe a certain overall way of doing business, and sets an expec­
tation for the way we expect DEC to maintain and support our systems. In many 
ways this is similar to what used to be called a "mainframe mentality". More will 
probably be said about this concept in future editions and at symposia. 

We hope you find this new fonnat infonnative, and will write to us to share your 
views and concerns. We will attempt to keep you infonned of the latest as quickly 
as we hear about it. Please copy the SIG on correspondence to DEC that you think 
would be of interest to others in similar situations. We all can benefit from the 
efforts, triumphs, and/or problems of others. Let us know what seems to be work­
ing and where we can help make it right for all of us. 

See you in December! LS-2 ---Leslie Maltz 

FROM THE EDITOR 

Well here it is! The first edition of the now-famous "Big One". As Leslie stated 
in her Chairperson's Message there was a lot of thought and discussion (albeit 
sometimes heated) that went into the decision to go with one large issue covering 
all the SIG's. We would like to get your initial feelings on the newsletter -
both the whole concept of the "Big One" and your thoughts on the Large Systems SIG 
portion. Send your thoughts and suggestions to the address shown below. We will 
print as many coments as possible in a subsequent issue of the newsletter. 

Because this will be a monthly publication the SIG will attempt to give you even 
more timely infonnation than we've been able to with the previous newsletter which 
averaged about once a quarter. We expect we will have perhaps fewer pages per 
issue but overall the data can be more current. 

The officers will frequently contribute articles of interest for all but we need 
your input to the newsletter as well. This is your opportunity to voice your 
feelings, contribute your ideas, pass along your systems tips, etc. It's also 
your opportunity to get your name in print. We hope each of you will help make 
the newsletter a success by your contributions. 

In this edition you will find several letters regarding AMAR. We expect this 
particular problem will soon have a satisfactory answer, but as of this date it is 
is still unresolved. Infonnative letters of this nature addressed to DEC or from 
DEC in response to your problems can be helpful to others by alerting them to 
potential pitfalls they should avoid or solutions to problems they too may have 
encountered. In some instances it may also point out problems that on the surface 
appear to be unique but with exposure may prove to be more universal. Bringing 
out problems of this type can be beneficial to DEC when they can see that a given 
issue is of concern to many. 

The Spring 1985 SIG menu is just about ready for mailing. We thought you might 
like to see a preview of the menu items so that you can research any that your are 
unfamiliar with. This is also an opportunity for you VAX SIG members to review 
integration issues as well as become familiar with advanced TOPS features you 
might want to consider requesting for VMS. 

Well that's it for the September issue. Again, we welcome your input to your 
newsletter. Submit articles, comments and letters to: 

Michael D. Joy 
The First Church of Christ, Scientist 
Christian Science Center, A-41 
Boston, MA 02115 
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SPRING 1985 SIG MENU 

CON'l'BNTS 

Introduction 

1. Marketing 

I:"l Local sales staff need AI-based configuration tools • 
1.2 Strong national or regional LCG sales support in lieu 

of local • • 
1.3 Continue providing TOPS training courses 
1.4 Bring back the RP07. Reason: performance • • 
1.5 When TOPS-20 development ends, provide sources to all 

customers 
1.6 Reduce HSC-50 price to TOPS customers • • • • • 
1.7 TOPS third party license fee of $80,000 is too much • 
1.8 Extend KL trade-in offer to other parts of the system 
1.9 Extend KL trade-in offer to other upgrades, not just 

8600 • • 
1.10 Extend KL trade-in offer annually • • • 
1.11 Separate maintenance charges for MF20 into its compo-

nent parts 
1.12 Improve PULSAR reliability 

2. Monitor/Network 

2:"1 Implement global ENQ/DEQ on clustered TOPS-20 systems 
2.2 Add /COLUMN, /LINE, etc. to TOPS-20 TYPE • • • 
2.3 UDA-50-type interface for KL's: Cheaper than HSC • 
2.4 Finish DECNET-10 DDP device implementation, to save 

DN20 cost • • • • • 
2.5 TOPS-20 DELETE should allow DIRECTORY-like selection 
2.6 Accounting functions on -10 should be kept in a single 

program • • • • • • 
2.7 Provide for EXEC based on username when directory is 

created 

2.8 Prevent ctrl-C or modification of LOGIN.CMD on -20 
2.9 TA78 support from TOPS-20 clusters • • • • • • 
2.10 Allow TOPS systems to boot from and swap to RAxx disks 
2.11 Supply MIC and PCL sources to source sites • 
2.12 Network support from COPY command on -20 • • 
2.13 Partial recognition of leading parts of filenames 
2.14 User groups on 20 as SIXBIT words instead of integers 
2.15 Enhance date-time parsing in TOPS-20 to equal of TOPS-

10 • • 
2.16 Don't drop PACT files in TOPS-10 
2.17 Relative directory addressing in TOPS-20 

Ls-4 

l 

3 

3 

3 
3 
4 

4 
4 
4 
5 

5 
5 

5 
6 

7 

7 
7 
7 

8 
8 

8 

8 

8 
9 
9 
9 
9 
9 

10 

10 
10 
10 

2.18 Customer-defined terminal support in EDT-20 
2.19 Implement PURGE command on TOPS-20 • • 
2.20 Allow GALAXY queues on non-PS: structures 
2.21 Add AUTHOR specifier to DIRECTORY command 
2.22 Enhance Datatrieve-20 to support DBMS-20 

3. Layered Products • 

3.1 
3.2 
3.3 
3.4 
3.5 

3.6 
3.7 
3.8 
3.9 
3.10 
3.11 
3.12 

4. 

COBOL~8x on TOPS-10 • • • 
Provide structured programming constructs in COBOL-10 
Language Sensitive Editors for TOPS similar to VMS LSE 
Extended addressing in TOPS-10 COBOL, FORTRAN and LINK 
Extended addressing for TOPS-10 utilities like SORT, 

LINK, DDT 
Tape and disk catalog for TOPS-20 • 
Multiforking DDT for TOPS • • • 
Add network file access support to RMS-10 • • • 
DBMS-20 should support remote access from DATATRIEVE-32 
Provide support for long symbols in TOPS compilers, DDT 
Autopatch should have REL files for vanilla sites 
LINK-20 should be made native 

Integration 

i:"l Support a foreign tape utility for VMS • 
4.2 Create a HELP system on VMS based on TOPS keywords 
4.3 Create a COMND JSYS equivalent as part of VMS , 
4.4 Implement a TOPS-20-like CLI for VMS • • • , . • 
4.5 Develop and support a TOPS-to-ULTRIX integration effort 
4.6 Produce an Integration Planning Guidebook 
4.7 Create a GALAXY-like environment for VMS • • • • 
4.8 Create Micro-VAX clusters on Ethernet or other medium 
4.9 Implement COMPIL-class commands in VMS 
4.10 DEC-supported TCP/IP on VMS • . 
4.11 Add workload capability to SPM • • • • 
4.12 Give VMS MAIL the power to send to tree-structured 

usernames . • . • • 
4.13 Project accounting on VMS with independent billing 

identifiers • • 
4.14 Extend VMS usernames to 39 characters 
4.15 Improve tape/disk management in VMS 
4.16 Enhance VAX TYPE command to include line and column 

ranges • • • 
4.17 Provide timestamps in VMS batch log files 
4.18 VMS memory management in real time 
4.19 DEVELOP a TOPS-20 shell for ULTRIX 
4.20 Support TCP/IP over TTY lines • • . • • 
4.21 Low-cost VAX attachment for TU72 tape drives 
4.22 Support IBM standard label tapes (EBCDIC) in RMS 
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Introduction 

SPRING 1985 MENU 

This is the official Spring 1985 Menu of the DECUS Large Systems SIG. 
It is based on the issues identified at the Spring Symposium in New 
Orleans. The specific items were suggested during the scheduled ses­
sions, and most were discussed at the Town Meeting session. A straw 
vote on the items was taken at that time, but now all installations 
are requested to participate in this mailed ballot. Your participa­
tion in the voting process is essential if the results are to be 
considered statistically valid and representative of the installed 
base of sites with DECsystem-10 and DECSYSTEM-20 computers. We hope 
that you will participate by indicating your priorities for issues 
identified. 

The results of the Menu will be presented to Digital as a timely in­
dication of the needs of our installations and the direction we wish 
Digital to pursue in future development to meet our needs. The 
results of the Menu will be available to all members of the Large 
Systems SIG and will be published in our newsletter. The results will 
also be presented at the Fall Symposium in Anaheim. 

The Menu consists of four parts. The first part contains questions 
that pertain to marketing issues of interest to current DECsystem-
10/20 installations. The second part consists of issues related to 
the operating systems and networking. The third section relates to 
questions and requests for layered products. The final section deals 
with issues related to the integration of 36 and 32 bit systems. Many 
of these items will be necessities for the next and future releases of 
VMS based on the needs of current 36 bit installations. Some issues 
could really be identified with other or multiple sections of the 
menu, but have been listed in only one place for the sake of time and 
space. 

Each item in this menu has a number, a title, and some text. The text 
is meant to provide a description of the item, and does not represent 
a position taken by the Large Systems SIG. It is included for ex­
planatory purposes only. The ballot lists the items in the same order 
with the same descriptive titles for ease of voting. Please take this 
menu seriously, as it will provide a basis for actions by Digital 
which will affect every DECsystem-10 and DECSYSTEM-20 site. 

One menu item, number 1.7, has an additional "Suggested amount" to be 
filled out in the ballot, if the voter feels that this item is impor­
tant enough to deserve votes. 

We ask that every ballot be filled out with a maximum of 25 votes. A 
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maximum number of votes of five (5) may be cast for any individual 
menu item. There is no such thing as a fractional vote. 

The ballot should be completed and mailed as soon as possible. All 
ballots must be returned by September 28th. They should be sent to 
the Large Systems SIG MENU, DECUS, 219 Boston Post Rd. (BP02), 
Marlboro, MA 01752. Remember, only the ballot should be returned. We 
look forward to receiving your ballot and thank you for participating 
in the Menu. Further discussion of these items and other issues of 
interest in encouraged via letters and articles in our newsletter. 
Thank you for your participation. 

Leslie Maltz, Large Systems SIG Chairperson 

Charles Bacon, Large Systems Menu Coodinator 
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Category 1 

Marketing 

Marketing and Field Service share the characteristic of being the 
customer's liaison with Digital. The sections labeled 
Networks/Monitor, Layered Products, and Integration have to do with 
what Digital sells, and not so much with what Digital does. Items in 
this section request actions by Digital which may fall more in the 
category of business decisions, and are of a less technical nature. 
As noted in the Introduction, many Menu Items may be considered to 
belong to a different category than the one in which they are placed. 

1.1 Local sales staff need AI-based configuration tools 

Local Digital sales people and customers alike would benefit from the 
availability and use of DEC's expert system configuration tools XCEL 
and XCON. 

1. 2 Strong national or regional LCG sales support in lieu of local 

This item attacks a problem of LCG sales, noted above. Sales person­
nel are not sufficiently knowledgeable about the LCG/LSM product lines 
to perform their tasks for customers properly. The suggestion is 
therefore made that LSM create a national, or possibly a very few 
regional, sales support groups, to replace local LCG sales support. 
The purpose would be to provide a better level of expertise in all LCG 
matters. 

1,3 Continue providing TOPS training courses 

DEC Educational Services has cancelled TOPS-10 and TOPS-20 courses. 
CSC in Colorado says " •• don't know when they will schedule a course •. " 
Please regularly schedule these courses, or possibly provide 
videotaped or comparable training materials for TOPS-10 and TOPS-20. 
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1.4 Bring back the RPO?. Reason: performance 

The RPO? has been dropped from Digital's product line, while the ol­
der, slower RP06 churns on. Business reasons for dropping the RPO? 
may yield to customer preference for this higher performance, higher 
capacity disk drive. 

1.5 When TOPS-20 development ends, provide sources to all customers 

Digital has promised five years of development, followed by five years 
of maintenance. At the end of this period, Digital should supply 
sources to all frozen software free of charge. The five years of 
maintenance would then be carried out with a great deal of customer 
assistance, 

1.6 Reduce HSC-50 price to TOPS customers 

The HSC-50 controller for the 
enough that KL customers must 
pand their 36-bit systems. 
winning prices, and even the 
the cost difference. 

RAxx series disk drives is 
think twice before ordering 
RP06 and RPO? drives are 
shadow of obsolescence does 

priced high 
them to ex­
avai lable at 
not justify 

If the HSC-50 were cheaper, a more natural integration/migration path 
for hardware would encourage 36-bit customers to take integration more 
seriously, 

1.7 TOPS third party license fee of $80,000 is too much 

Without mentioning S****** C******* by name, this menu item asks for 
an extended domain for the TOPS operating systems, by allowing these 
operating systems a new lease on life aboard another manufacturer's 
hardware. Digital presently does lease the rights to the TOPSes, but 
at a high price per CPU. 

This menu item has a special feature. If you allocate votes to it, we 
ask that you supply an amount (also on the ballot form) which you feel 
is tolerable as a TOPS license fee. 
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1.8 Extend KL trade-in offer to other parts of the system 

In New Orleans, Digital announced an offer of $90,000 apiece for KLs 
traded in for VAX 8600s. However, no mention was made of other com­
ponents of a KLlO-based system which might be subject to the same of­
fer, like for instance, MHlO memory, RP20 disks, and so forth. This 
menu item asks for a schedule of trade-in values for all components of 
a KLlO-based system. 

1.9 Extend KL trade-in offer to other upgrades, not just 8600 

The $90,000 trade-in offer for KLs should be broadened to include 
other upgrades and not just 8600 processors. The one-for-one rule may 
prevent some customers from benefiting from this offer. 

1.10 Extend KL trade-in offer annually 

The $90,000 KLlO CPU trade-in offer was given a time limit. The sub­
mitter of this menu item felt that its expiration date was too soon 
for some KLlO sites, which will not be able to commit to a Digital 
replacement system until after that date. Digital is encouraged to 
make a continuing commitment to this trade-in offer, to enable longer­
range planning for those 36-bit systems which are to remain in service 
for a gr~ater time. 

1.11 Separate maintenance charges for MF20 into its component parts 

Maintenance charges may be saved, if the customer can perform main­
tenance by himself. In the case of MF20 memory, the actual memory 
circuits require a different order of maintenance from that required 
to keep the power supplies and controller alive. Digital is requested 
to break maintenance charges down into components, so that MF20 
customers with an excess of extra memory parts can use those to main­
tain parts of their memories, and get Digital to perform the main­
tenance on the remaining parts of the MF20. 

1.12 Improve PULSAR reliability 

The interface between PULSAR and TOPS-10 does not handle errors by 
PULSAR very well. A PULSAR glitch will often cause the tape subsystem 
to become unusable or crash the system. This item asks for special 
attention to this important problem. 
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Category 2 

Monitor/Network 

This section consists of menu items relating to the software of the 
TOPS-20 and TOPS-10 operating systems, and to DECNET-related issues. 
Issues in this part of the menu are not limited to requests to add 
functionality into the software, although that is the main thrust of 
most of these menu items. 

The ANF-10 network is restricted to TOPS-10 systems alone. Other 
network issues include DECNET, Ethernet support for various networks, 
TCP/IP and other foreign network components. 

2.1 Implement global ENQ/DEQ on clustered TOPS-20 systems 

The ENQ/DEQ JSYSs are used primarily to provide process- or system­
wide lock management. TOPS-20 V6.l does not extend these JSYSs to 
provide cluster-wide lock management. One application for which 
ENQ/DEQ is frequently used is database record locking. DEC should 
extend ENQ/DEQ functionality to TOPS-20 clusters. 

2.2 Add /COLUMN, /LINE, etc. to TOPS-20 TYPE 

TOPS-10 systems have long enjoyed a TYPE program, from Catholic 
University, which can select part of a file. Vertically, it can con­
fine its output to a starting, ending, or range, of disk blocks, 
pages, or lines. That is, one may TYPE/PSTART:l0/LRANGE:l2:15 for 
instance, if desired to type out only those four lines on page 10, 
Horizontally, one may select columns. Thus, TYPE FOO.LOG/COL:33:999 
might type out a batch log file without the timestamps. These selec­
tion features should be added to the TOPS-20 TYPE command. 

2.3 UDA-50-type interface for KL's; Cheaper than HSC 

The UDA50 Unibus controller can drive RA60 and RAB! disks, and is 
cheaper than the HSC-50. For this reason, this controller is desired 
for KL systems which will not be clustered. 
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2.4 Finish DECNET-10 DDP device implementation, to save DN20 cost 

In 7.02, ANF-10 offers a DDP device type, which is a form of direct 
access to DDCMP packets. This means that any network built on top of 
DDCMP might be implemented in TOPS-10, and not just ANF-10. In par­
ticular, the DDP access to DDCMP might serve as a very inexpensive 
route to DECNET, bypassing the expense of a 128KW DN20. 

2.5 TOPS-20 DELETE should allow DIRECTORY-like selection 

Cleaning up a directory can be a morning's work, especially if the 
DELETE command is unfriendly. It would be very useful if the TOPS-20 
DELETE command allowed the same sort of selection subcommands as 
DIRECTORY does. In particular, DELETE should allow users to specify 
files using parameters like BEFORE, SINCE, LARGER, SMALLER, etc. 

2.6 Accounting functions on -10 should be kept in a single program 

Account management functions have historically been housed 
Now, however, we find some new functions in OPR. This menu 
for the removal of these functions from OPR, putting them 
REACT. 

in REACT. 
item asks 
back into 

2.7 Provide for EXEC based on username when directory is created 

When one logs in to a TOPS-20 system, it would be highly 
have a system feature whereby different EXECs could 
depending on the particular user logging in. This 
students, for instance, to see a different EXEC from 
present there is just one EXEC. 

2.8 Prevent ctrl-C or modification of LOGIN.CMD on -20 

desirable to 
be provided 

would permit 
faculty. At 

There should exist a directory parameter that will cause TOPS-20 to 
trap control-C's while the LOGIN.CMD file is executing, and prevent 
the user from modifying the LOGIN.CMD file in that directory. The aim 
here is to protect the LOGIN process against a security gap by forcing 
a fixed LOGIN.CMD file to execute to completion. 
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2.9 TA78 support from TOPS-20 clusters 

The TA78 tape drive is controlled by an HSC-50 normally, but the cur­
rent HSC-50 support in TOPS-20 doesn't include the TA78. The older 
tapes are still supported, but they cannot be pooled in the cluster, 
as the disks can. This item requests TOPS-20 support for TA78 tapes 
on HSC-50 controllers. 

2.10 Allow TOPS systems to boot from and swap to RAxx disks 

With a bit of effort, the BOOT software should be able to read RAxx 
disks. Similarly, operating systems should be able to swap on these 
devices. We expect that over the next two or three years new still 
higher capacity disks will come along for the CI; it would be to 
everyone's advantage if the older disks could be completely phased 
out. 

2.11 Supply MIC and PCL sources to source sites 

TOPS-20 source sites currently do not get sources to MIC 
Sources are desired, so that customers may have the power 
and enhance the EXEC. 

2.12 Network support from COPY command on -20 

and PCL. 
to repair 

File transfer using the COPY command seems preferable to use of 
network-specific file transfer commands. The EXEC should understand 
that the presence of a node identifier implies a network file transfer 
and do the appropriate thing. 

2.13 Partial recognition of leading parts of filenames 

In TOPS-20, file name recognition is widely appreciated. It permits 
one to specify a file by its first letter or two, even when the name 
is long, if there is no other file with the same first letter or two. 
However, filenames whose names are identical except for the last few 
letters must be spelled out completely. It would be no great trick to 
enhance filename recognition so that the ESC key could be used to fill 

LS-13 



in the early parts of a file name. Given two files named 
AB12345C.FILE and AB12345D.FILE, it would be useful to be able to name 
the latter by keying AB<esc>D<esc>, The present recognizer requires 
one to key in everything up to the point where the names differ. 

2.14 User groups on 20 as SIXBIT words instead of integers 

User groups on the DEC-20 are specified as decimal integers. It is 
not easy to relate these integers with specific user groups. 
Implementing user groups as SIXBIT words would allow meaningful names 
to be assigned to user groups. 

2.15 Enhance date-time parsing in TOPS-20 to equal of TOPS-10 

This is a request to enhance TOPS-20 software to understand date and 
time fields like YESTERDAY and NOON, in a manner familiar to TOPS-10 
users. 

2.16 Don't drop FACT files in TOPS-10 

Reason: not everyone wants Usage file accounting. 

2.17 Relative directory addressing in TOPS-20 

It is easier to type < •• foo> than to type <current.directory.foo>, and 
just as unambiguous. 

2.18 Customer-defined terminal support in EDT-20 

EDT-20 will be a very important piece of software on any TOPS-20 
system. However, not all terminals are VT-100 compatible. Most func­
tionality of EDT could be retained, over a much wider range of ter­
minals, if terminal characteristics could be customized. 

LS-14 

2.19 Implement PURGE command on TOPS-20 

In order to be more consistent 
PURGE command that will perform 
KEEP subcommand does at present. 

with DCL, TOPS-20 should 
the same function as DELETE 

2.20 Allow GALAXY queues on non-PS: structures 

provide a 
with the 

TOPS-20 GALAXY maintains its queue file 
structure is crowded enough. This item 
other disks. 

on the PS: structure. This 
pleads for GALAXY queues on 

2.21 Add AUTHOR specifier to DIRECTORY command 

Give DIRECTORY the power to select only those files written by the 
designated AUTHOR. 

2.22 Enhance Datatrieve-20 to support DBMS-20 

Allow Datatrieve-20 to access DBMS-20 files. 
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Category 3 

Layered Products 

This section contains menu items which pertain to languages, utilities 
and other software described by Digital as Layered Products. There 
are in this section several items which might be equally well placed 
in the next section, Integration. 

3.1 COBOL-Bx on TOPS-10 

Many TOPS-10 sites would like to have an up-to-date Cobol on TOPS-10. 
COBOL-10 should be brought to the same level as COBOL-20 vl3, that is, 
to Cobol-Bx standards. 

3.2 Provide structured programming constructs in COBOL-10 

If Digital does not feel that they can commit to implementing a full 
Cobol-Bx level of COBOL-10, they should at least provide a subset of 
the modern structured programming constructs provided in the newer 
Cobol standards. This enhancement would give a great boost to the 
lifetime of COBOL-10. 

3.3 Language Sensitive Editors for TOPS similar to VMS LSE 

VMS now has a Language Sensitive Editor (LSE) that is based on the new 
TPU editor. This is a request for a similar product for TOPS. 

3.4 Extended addressing in TOPS-10 COBOL, FORTRAN and LINK 

The 7.03 TOPS-10 monitor provides for user-mode extended addressing. 
It is vital that extended addressing support be added to LINK and the 
languages, if this power is to be put to any productive use. 
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3,5 Extended addressing for TOPS-10 utilities like SORT, LINK, DDT 

There is no question but that LINK must understand user-mode extended 
addressing, if any languages at all are to use it. This item asks for 
extended addressing support for SORT, DDT and BACKUP. 

3.6 Tape and disk catalog for TOPS-20 

This is a request for TOPS-20 implementation of the tape and disk 
catalog facility which is promised for TOPS-10 v7.03. 

3,7 Multiforking DDT for TOPS 

It is difficult to debug programs which create subprocesses. Digital 
should implement a version of DDT that makes this possible. 

3.B Add network file access support to RMS-10 

This item requests that RMS-10 be enhanced to support network file 
access, as for instance from Datatrieve-32. 

3.9 DBMS-20 should support remote access from DATATRIEVE-32 

At present, only RMS files residing on a TOPS-20 system may be ac­
cessed from Datatrieve-32. This item requests that the support be 
extended to include DBMS-20 files. 

3.10 Provide support for long symbols in TOPS compilers, DDT 

Many compilers nowadays support long identifiers, in a few cases of 
indefinite length. If I call a variable LENGTH OF HOSPITAL STAY and 
another variable LENGTH OF HOSPITAL EMPLOYMENT, -I would like to be 
able to debug using these symbols, Tn addition to knowing that LINK 
and DDT haven't confused them. 
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3.11 Autopatch should have REL files for vanilla sites 

This is a simple enough idea for anyone who has spent a day trying to 
do a straightforward Autopatch on a crowded TOPS-20 system. Having 
just the REL files to replace earlier versions would make life so much 
simpler, and probably fit on less tape to boot. 

3.12 LINK-20 should be made native 

LINK-20 should be rewritten so 
PA1050 compatibility package. 
faster. 

as not to require the services of the 
The resulting program would execute 
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Category 4 

Integration 

4.1 Support a foreign tape utility for VMS 

Over the years, TOPS users have managed to decode about all the 
magnetic tape formats there are. This has taken a lot of 
uncoordinated effort on the parts of many programmers, most of whom 
had to get an immediate job done when they wrote the programs to 
handle various tape formats. This item addresses that issue; it would 
be highly desirable to have a supported software product for VMS which 
can read (and to a lesser extend write) magnetic tapes written in for­
mats not commonly found on Digital systems. 

4.2 Create a HELP system on VMS based on TOPS keywords 

The purpose would be to help attract TOPS users to VMS. 
as TRMOPs, GALAXY, MOUNT requests, sub-directories 
described in terms of their VMS counterparts. 

4.3 Create a COMND JSYS equivalent as part of VMS 

Concepts such 
etc. would be 

The amenities which TOPS-20 users hate giving up include the command 
completion and recognition capability of the COMND JSYS. These 
features have been imitated and given to the personal computer world 
through KERMIT, thus proving that it can be done. VMS should provide 
this feature, and in so doing avoid the proliferation which made such 
a mess of SCAN/WILD. 

4.4 Implement a TOPS-20-like CLI for VMS 

A Command Line Interpreter in the style of TOPS-20 would presumably 
understand abbreviations not only of commands, but also of file names. 
TOPS-20 users are very definite and vocal in their support of these 
features. Integration is considered by some an iffy thing if they 
can't nave this comfortable feature on their next operating system. 

LS-19 



4.5 Develop and support a TOPS-to-ULTRIX integration effort 

For whatever their reasons, not everyone going from a 36-bit system to 
a VAX wants VMS. There may be other Unix-compatible systems in their 
shops, or they may simply prefer ULTRIX. Now that this seems to be a 
viable operating system, Digital might be persuaded to mount an in­
tegration effort similar to what they have done for TOPS-to-VMS. 
Votes for this item may persuade Digital to divert some integration 
resources into this area. 

4.6 Produce an Integration Planning Guidebook 
~~~~ ~ ~~~~~~- -~~~~ 

Integration has become such a corporate activity within Digital, and 
within many customers' shops, that it merits its own roadmap. After 
all, it is more than just a euphemism for migration. Sales literature 
may help convince, but it does little to help one organize one's 
planning efforts. 

A great deal of documentation is available, on CUSP and tools tapes, 
in glossy publications, Digital newsletters, and paperbacks. 
Unfortunately, most such documentation is specialized, and is 
discovered only by accident. 

Digital is asked to expend some literary effort to help customers get 
through the integration maze. A genuine integration planning 
guidebook might contain tables of relative capacities and speeds, of 
disks and tapes, CPUs and networks; language and other software com­
patibility charts; scenarios concerning the introduction of various 
configurations of VAXs alongside TOPS systems; use of DECNET and OIL 
to connect dissimilar systems; choice of tools for conversion of ap­
plication software written in various languages; conversion of 
databases; translation of tape libraries; and construction of 
timetables. Helpful information like this would make for a stronger 
customer integration plan, and probably even make sales support people 
look better~ ~-

4.7 Create a GALAXY-like environment for VMS 

Operators of large systems benefit strongly from facilities like 
GALAXY. A system whose users have no access to the computer room may 
have print queues, tape and disk mount requests, batch jobs and other 
work performed by an operator; almost unheard of in a small minicom­
puter shop. Large systems managers would like to see an organized 
design for management features, so that operators would not have to 
learn many different command processors, each of an ad hoc design. 
This menu item asks for a facility for VMS, comparable to GALAXY in 
purpose, power and cleanliness of operator interface. 
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4.8 Create Micro-VAX clusters on Ethernet or other medium 

The clustering concept is so good that it ought to be an option on all 
sizes of VAX, not just the big ones. 

4.9 Implement COMPIL-class commands in VMS 

The TOPS systems support COMPILE, LOAD and EXECUTE commands which com­
pile; compile and link; compile, link and run; respectively. The ap­
propriate compiler is invoked based on the extension of the specified 
source file. For example, "LOAD TEST.FOR" would invoke the FORTRAN 
compiler, and subsequently LINK. The generic command qualifiers that 
may be specified with these commands (such as /DEBUG, /LIST, or /MAP) 
are passed to the compiler and/or LINK. These commands also check the 
default directory for existing object (.REL) files with the same first 
name as the source file. If an object file exists, and was written 
after the source file, the compilation step is skipped. 

These commands are very convenient for both novice and experienced 
users. VMS should provide a similar functionality. 

4.10 DEC-supported TCP/IP on VMS 

TCP/IP has been available on TOPS-20 for years, and one or two 
homegrown versions exist for TOPS-10. There is a third-party version 
available on VMS. This item asks Digital to build and support such a 
product for VMS, since it is so useful. TCP/IP is used in private 
networks as well as on the ARPANET. Having these protocols available 
in a strong, supported form on VMS would be a real attraction to those 
considering a VMS system. 

4.11 Add workload capability to SPM 

SPM is a performance monitoring and capacity planning tool for VMS. 
It collects mostly system statistics such as CPU utilization, memory 
usage and I/O statistics. It collects some process information as 
well. 

For capacity planning, a tool that measures, reports and summarizes 
the system workload is of vital importance. To adequately manage a 
large number of diverse users, a tool which can report system 
statistics grouped by process, image, UIC or a combination of these is 
needed. DEC should add this capability to SPM. 
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4.12 Give VMS MAIL the power to send to tree-structured usernames 

It is not possible to send mail from VMS to a TOPS-20 user whose user 
name contains a period (as in MATH.SMITH). This problem should be 
fixed. 

4.13 Project accounting on VMS with independent billing identifiers 

VMS accounting software at present is quite a bit simpler than it is 
on TOPS systems. This menu item requests enhancement to the ac­
counting system so that it can handle accounts with subaccounts. 

4.14 Extend VMS usernames to 39 characters 

At present, VMS usernames are restricted to twelve characters. There 
are users with longer names who feel slighted by the resulting trunca­
tion. Usernames might also serve as group or project identifiers, if 
the maximum length permitted it. 

4.15 Improve tape/disk management in VMS 

VMS has no media library management software. As a result, MOUNT re­
quests offer no help to the operator in locating or validating tapes 
and disks. Apart from checking ownership of a tape, there is nothing 
to tell the operator where the disk or tape is located (yes, there are 
libraries containing tens of thousands of reels). If any media iden­
tifier is used other than a simple serial number, finding a reel may 
be quite a chore. Additionally, lack of complete facilities for 
aliasing and other operator dodges during mounting make it harder for 
instance, to mount an old retired disk pack, to copy something from it 
onto its replacement with the same name. 

4.16 Enhance VAX TYPE command to include line and column ranges 

Elsewhere, this same menu item appears on behalf of TOPS-20's TYPE 
command. It is a useful, businesslike item, asking for a facility 
which many users would find convenient. Among features which should 
be considered are the vertical ranges by block, page, and line. 
Ranges by block are desirable chiefly in huge files, to save the CPU 
time needed to hunt through a file looking for page marks. A horizon­
tal range by columns (adjusting for tabs), is very useful for files 
which get subjected to wraparound on BO-column terminals. 
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4.17 Provide timestamps in VMS batch log files 

When a batch file 
resulting .LOG file 
line was written. 
plemented in VMS. 

is executed on a TOPS system, each line of the 
contains a time stamp which indicates when that 

This is a very useful feature that should be im-

4.18 VMS memory management in real time 

VMS memory management appears to rely heavily on working set 
parameters, set for an account and for queues. Working set size 
should be automatically determined by the operating system according 
to process needs, current usage and overall system demands. 

4.19 DEVELOP a TOPS-20 shell for ULTRIX 

Support the question mark and use of guide words. 
changeable so it would be as powerful as PCL. 

4.20 Support TCP/IP over TTY lines 

Make it user 

TCP/IP is becoming an important network protocol. Support of TCP/IP 
over TTY lines would place a powerful networking tool at the disposal 
of a great many users who must now content themselves with KERMIT or 
worse. This plea is on behalf of all systems, TOPS, VMS and ULTRIX. 

4.21 Low-cost VAX attachment for TU72 tape drives 

Provide a way to add TU72 or other high-performance tape drives to a 
VMS system. Cost should be much less than for a DX20. 

4.22 Support IBM standard label tapes (EBCDIC) in RMS 

Power to read 
user-definable 
EBCDIC labels. 

'em and write 'em, translate to and from 
transiation tables), and particularly 
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EBCDIC (with 
to understand 
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Mumps is Catching 
by Mark Berryman 

Copyright (C) 1985 Seldin Publishing, Inc. 
Reprinted by permission 

"Mumps? Isn't that just for medical applications?" I've heard that 
statement so many times I'm beginning to hear it in my dreams. But, 
if you think about it, a system that can keep track of complex medi­
cal records efficiently and inexpensively should be able to deliver 
the same results in countless other applications as well. Convert­
ing to Mumps may be a way to save a lot of money, while obtaining 
substantially more performance from your current hardware. 

Mumps was developed in the late 60's at Massachusetts General Hospi­
tal by Neil Pappalardo and Curt Marble. Its name is in fact an 
acronym for Massachusetts General Hospital Utility Multi-Programming 
System. When Pappalardo and Marble left Massachusetts General 
around 1969, they formed a company called Meditech and unleashed 
their new language to the world. In recognition of the language's 
potential, a plethora of Mumps dialects sprang up, but in adding 
features developers also added incompatibility. This situation led 
to the forma tio11 of the Mumps Development Committee around 197 2 
whose task was to develop a standard Mumps language and submit it to 
ANSI. 

By the time ANSI released its 1977 standard, the best of each of the 
Mumps dialects had been combined into one language and accepted as 
ANSI Standard Mumps. Unlike the confused swap of Unix versions for 
example, ANSI Standard Mumps has emerged as a reliable, consistent 
standard. To date, more than 35 vendors are selling ANSI standard 
Mumps for some 50 different computer systems. The Veterans Admin­
istration's File Manager, a data base management system available in 
the public domain, runs on every one of those systems without a 
single modification. Its doubtful that any other package written in 
any other language that can make the same claim. 

When Pappalardo first conceived of Mumps, he envisioned an interpre­
ted language that would execute as fast as a compiled language and 
one that treated data on disk as a simple extension to local memory. 
That second idea, the way Mumps uses the disk, is the biggest dif­
ference between Mumps and a typical business language. Mumps does 
not use files; there is no opening and closing of files, no space 
allocated in your program for buffers, no gets or puts. In effect, 
it has none of the overhead or coding headaches typically associated 
with file I/O. Instead, Mumps stores its on-disk information in the 
form of arrays-oalled globals. 

Globals are sparse arrays, permitting both numeric and string sub­
scripts. They are stored on disk using binary trees or mul tiway 
balanced trees. If that sounds confusing, try the following 
approach: Start with your typical Fortran or Basic array. Now add 
the ability to have any number of subscripts. Next, add the ability 
to use string, or text, subscripts. Now remove the need to pre­
allocate or DIMension the array, thus creating the sparse array. 

Because space for a global is not pre-allocated, the global handler 
of a Mumps system only allocates space for nodes that are actually 
defined. So if you have a global named ABC with only the two nodes 
ABC(1) and ABC(10000) defined, you have not created an array 10,000 

MMP-1 



elements in size - rather the space required for the two defined 
nodes has been allocated. Global access is further enhanced through 
the use of a disk cacheing algorithm. 

Let's take a look at a typical exal'l!ple. Suppose that you are a 
manufacturer and you want to set up a parts inventory database. 
Let's further assume that each part should be broken down into its 
subassemblies. Your main product is a widget, part number WID001, 
which consists of three subassemblies, part numbers SUB01A, SUB02A 
and SUB23C. The first few nodes in your global will look similar 
to: 

INVENT("WID001") = DATA 
INVENT("WID001","SUB01A") = DATA 
INVENT("WID001","SUB02A") = DATA 
INVENT("WID001","SUB23C") = DATA 
INVENT("WID001","EB2") = "The elastic band that holds it together". 

If this were an array you had built in memory, and you wanted the 
data associated with the widget itself, you would simply execute a 
statement similar to SET X=INVENT("WID001"). If the array was on 
disk the statement would be identical except that the array name 
would be prefixed with a caret {A) to indicate that the array resi­
des on disk: SET X=AINVENT("WID001"). 

As the foregoing demonstrates, an index in a Mumps global is roughly 
equivalent to a key in an ISAM file. The data portion of the global 
can contain whatever information is appropriate and can be in as 
many fields as you need. Note that there is no pre-allocation of 
field sizes. The data is simply tucked away in the global while 
powerful text manipulation tools provide easy retrieval. If a given 
datum is only one character in size, then only one byte of space is 
allocated to store it. This fact, combined with the fact that most 
Mumps implementations use a data compression technique on the global 
subscripts, makes Mumps highly efficient with disk space. 

Mumps is widely used throughout Europe, but seems to be confined 
mainly to medical sites here in the United States. This user base 
combined with its medical sounding name have contributed to the mis­
taken impression that Mumps is a medical language. Mumps really is 
a database system. In the real world it may be the closest thing to 
the ideal database system. Mumps manages your data base for you; 
all you need concern yourself with is the relationship between each 
datum. And because of the global structure and the disk cacheing 
techniques used by most Mumps implementations, a Mumps sys~em is 
rarely I/O bound. 

To keep all Mumps users in 
tinuing development of the 
Users Group. This users 
groups of other countries 
Mumps-related data. 

touch with each other and with the con­
language, there is a nation-wide Mumps 

group also co-ordinates with the user 
to effect a worldwide dissemination of 

Surely, if Mumps is really as wonderful as I've portrayed it, 
shouldn't it be more widespread? Rather than losing points for it 
abilities, I believe Mumps has been shortchanged by political and 
financial considerations that often run counter to what's best for 
the user. Let's say you call up your local computer salesman and 
tell him you need a computer system that will meet the following 
criteria: 

a) It must support 30 - 40 online users 
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b) It needs to be able to maintain a parts inventory, accounts 
receivable, and sales order tracking. 

c) You require a typical response time of two seconds. 
The salesman will probably tell you that, in order to support that 
many users, and to allow for future growth, you will need a VAX-
11 /780. To support your data processing requirements, he will prob­
ably suggest you buy a package deal of his company's proprietary 
software. 

What the salesman won't tell you is that with Mumps you can accom­
plish the same thing using a much cheaper MicroPDP-11/73, a good 
performance disk drive of reasonable size and speed, and the VA File 
Manager package which, being in the public domain, is available for 
the price of a tape and a stamp. 

He also doesn't usually tell you that if you purchase his VAX pack­
age you are locked into buying another VAX computer when it comes 
time to expand. With Mumps, on the other hand, there are numerous 
other vendors to chose from. When you compare how much a computer 
company makes when it can sell its own proprietary system with how 
much it makes when it sells a Mumps system, you get a clue as to why 
your sales representative would stay mum about Mumps (or maybe why 
.h.1.§. company never told him about it, either). 

For years, Mumps has been one of medicine's best kept secrets, heal­
ing all sorts of data management ills. Like some miracle cure, it's 
time to let the world tap into the advantages of Mumps. 
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rnw wncer&n@ IHltDm@CD©l& 

Welcome to the first combined issue of the DECUS SIG News­
letters!. This perticuler issue you heve received is for promo­
tionel purposes to entice you to subscribe to the newsletter. 
We on the Networks SIG Steering Committee urge you to sub­
scribe to the newsletter end continue to receive the benefits 
of NETWords every month. NETWords, es you will see in this 
issue, conteins meny useful items for the network user, 
progremmer, meneger, or for those with en interest in getting 
to know more ebout computer networks. NETWords regulerly 
includes technicel erticles, informetion on ECO's end FCO's, 
bug fixes end 11 wide veriety of other network-releled items 
of interest. 

In this issue, you will find the first issue of Doctor DECnet's 
column of helpful hints, idees, trivie, methodology, end surprises 
We think thel you will enjoy Doctor DECnet's unique methods 
of presenting technicel informelion end encourege you to send in 
your comments, questions, end idees to Doctor DECnet el the 
eddress listed in Doctor DECnet's summery. 

Finelly, we need your erticles, idees, end input. We rely heevily 
upon you, our reeders, lo provide us with publisheble meleriel 
for other DECUS members lo leern from end enjoy. Send us 
your erticles on eny medie (we're very resourceful) lo: 

Vickie Hencock 
NET Words Edi tor 
2510 Limestone Ln. 
G11rl11nd, Texes 75040 

See you next issue!! 

1'i:! 
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Who is Doctor DECnet? 

By OO'w', if you are a loyal NETWords 'w'&tcher, you 'w'ill have noticed that 'w'e have been 
mentioning that Doctor DECnet 'w'OUld be joini nq our publication soon. Well, soon is no'w' ! In this 
issue, you 'w'ill find the first article from the ultimate net'w'orker, Doctor DECnet. The Net'w'orks 
SIG has commissioned Doctor DECnet to provide our readership 'w'ith the best in net'w'Ork 
information, tips, guidelines, technical updates, and humor. But, you may ask, WHO is Doctor 
DECnet? A good question end 'w'orth ans'w'eri ng. 

Doctor DECnet 'w'as born of humble beginings in T'w'isted Pair, Arkansas. He spent his 
formulative years attending the Southern School for Advanced Net'w'ork Design (located in Token, 
Florida), a rigid school knoW'n for its military strictness and reasons bl y good pepper steak on 
Saturday night. During this time, Doctor DECnet developed a severe allergy to IBM netW'orks, 
'w'hich tends to affect him to this day, although he has been precribed pharmaceuticals to help 
him 'w'hen 'w'Orking 'w'ith SNA and bisync protocols. 

Follo'w'ing Doctor DECnet's preparatatory training, he attended the University of the Divine 
NetW'ork in Boston During that time, Doctor DECnet received undergraduate and graduate degrees 
in Advanced NetW'ork Quantitative and Qualitative NetW'ork Fixing, and culminated 'w'ith a Doctor 
of Science in NetW'ork Design and Advanced Tinker-Toy Architecture. 

Doctor DECnet spent many of his years as a professional net1r1ork and systems hacker in Digital 
"'here he 'w'as responsible for popular products such as TRAX, the Pro-350, the PDP-2, DECnet 
Phase I and 11, the 3270 protocol emulator, DMF - 32 synchronous communications and many 
other useful and user-friendly products. 

No'w' that Doctor DECnet is a full time consultant, "'riter, entrepreneur, and generally, a nice 
guy, "'e felt it useful to tap his vast "'ealth of kno1r1ledge and expertise. In return, the Net..,orks 
SIG has offered to keep Doctor DECnet ..,en supplied "'ith Dr. Pepper, peanut butter, and friend! y 
females. Doctor DECnet has gratiously accepted our offer and 1r1ill be appearing in NETWords no'w' 

and in the future. 

Doctor DECnet "'6lcomes your questions, commenh, ideas, and used comic books (preferably 
Archie and Spider Man). Good, useful, and thought-provoking questions "'ill be ans1r1ered in 
future issues (provided that certain bribes are included). Please send them to: 

Doctor DECaet 
clo Yictie Hancock 

IETWtrds leYsletter Editor 
2510 Li•stoae Ln. 
Garland, Tx. 75040 

finally, those of you "'ho think that the individual responsible for this insanity is Bill Hancock, 
1r1ell, you're WRONG and 'w'6 ain't tellin' W'ho it is. So there! 

NTW-6 



Doctor DECnet 

Network Troubleshooting and 
Other Mystical Things ... 

tltJt:tqr 1)£C11ttt ~n'llit1n tlf IM Ntlnth: 

MJel CQ1r'#rd fJ'" tktffltld 8 tr11lr; St1phfstfc8t«. 
tr'fJff/80 8S t1M •·'M dri~-es 8 '8r h·'ith Mr 11(14 
crfJ$#1/. 

Many times in my internship in networking (es interns ere 'w'Ont to do), Doctor DECnet 'w'Ould 
rush headlong into a problem - changing this network parameter and that net"w"ork parameter 
"'ithout kno'w'ledge of the change effect or stopping, if only briefly, to think about the problem. 
These actions included 111ild brainstorming activities follwed by radical "improvements." Time 
'w'8s lost from mistakes 'w'hich occured as a result of this brai nstomi ng actMty. It VIS duri no 
this time that the true meaning of NCP painfully came to view - the "Net111ork Clobber 
PrOQram." 

As time passed, Doctor DECnet came to recognize the Rush Head Long ( RHL) syndrome in himself 
as 'w'ell as in others. This syndrome is ....ell described in Kepner and Tregoe's (K& T) book [ 1] and 
is characterized by the follo'w'i ng symptoms: 

o Nobody really kno'w'S 'w'hat the problem is 
o Everyone has a different explanation of the netvork's problem, especially 'w'hen 

the ubiquious "NETWORK PARTNER EXITED" message is concerned 
o Another reason is suggested other then the fact causing the problem (unless it is 

DMF-32 microcode revision level problem, X.25 problem, or some other cheap shot that 
I could take) 

After a rather long internship (at the customer's expense, of course) and many mistakes later 
(again et the customer's expense), K&T's approach to solving and analuzing net'w'Ork problems 
became quite appealing and cost effective for the good Doctor's customers. Utilizing the analysis 
techniques that all good doctors use, Doctor DECnet beoan to find symptoms and problems that 
appeared and proceeded to isolate, define, and categorize them. Through this methodology, certain 
problems came to the forefront and could be further refined 88 occuri ng in the follo111i ng areas: 

o During installation (both hard'w'are and sofulere) 
o DECnet operations (i.e. duri no file transfer, task-to-task communications, 

terminal activities (PHONE, MAIL). etc . ..) 
o Performance degradation (e.g. system is slow and DECnet task synchronizetion is 

lost due to non-response by the partner 111ithi n a certain time frame) 
o Hardll'are component failure 

With the four general areas identified, the next step vas to develop e systematic, steP"w"ise 
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epproech vhich could be applied to each area. In this article, Doctor DECnet vm fill out a 
prescription for uau so that uau can use this methodolOIJY and not have to suffer another day of 
"netvork i nterruptus. • 

EvoMno systematic approach In hand, Doctor DECnet approaches problems vlth the sanity of a 
vell-treined emergency room doctor. The purpose is clear: not to give into the pressure of 
rapidly developing complex problems end pressures; rather, take a deep breath, vait 30 seconds 
or so, and start to apply each step of the four steps necessary in analuzlng and soMno the 
problem at hand. In this manner, each step refines the problem definition and makes the cause 
more apparent by eliminating extraneous, misleedino, and contradictory information. 

The first step, identifyino the deviation or the user's lament into somethino useful ("It's broke; 
fix it!") is the simplest of the steps. The netvork problem to be solved Is consisely and briefly 
stated.Man example of problem definition, consider the situetion of a user performing a SET 
HOST operation to e remote node 'With en error message of 33 generated just prior to the 
operation being terminated. In the definition of the problem, you should identify the facility 
causing the problem and the effect upon that facility. In our example, SET HOST is the facility 
that is affected so a brief statement reflectino this needs to be made. Ho111 the facility terminated, 
error messege 33, describes 00.... the facility 'w'IS affected. Thus, step one is complete: the 
problem facility identified, consisely and briefly, end vhat the kno'w'n outcome is. 

step t...o is e bit more complex and is frequently kno"'n 88 the "Columbo" or "Sgt. Fridey" 
approach: specify the problem in depth. This step is typified by clear, patient questioning in 
vhich you, the detective, are looking for "the facts, ma'am, nothing but the facts." Not causes or 
hints of causes. Simply, the FACTS. For instance, someone might sey "the SET HOST problem has 
been occurino since the DEUNA 'w'as installed." The implication that the DEUNA could be causing 
the problem is clear in the statement and should not be considered 88 a potential problem 
specification 88 it identifies a potential CAUSE, not the PROBLEM, which is what you are after. In 
the SET HOST example, clear and patient questioning, much like is seen on TV's Columbo series 
or the Doctor's old favorite Dragnet, should center on the WHJ, WHEN, WHAT, WHERE, and HOW 
of the problem. "Who is having the problem," "What is the type of account,· "What are the quota 
limits; "What, if anything, could be found in the default non-prMleged account's 
NETSERVER.LOG (if the node you ere SETtino HOST to is a VAX) that 111ould give information about 
the termination of the operation," and "What VIS the user doing" are examples of the questions 
thet should be esked to refine the problem in depth. WHERE is important as 'w'ell - which 
processors 'Were involved 'w'hen the SET HOST 111as attempted. It is necessary to determine the 
path the user 'w'as ettemptt no to Ii nk from the local node to the node the user 'w'as attempti no a 
SET HOST operation to. In other wrds, the node the user "'as ettepti ng to connect to might not be 
the one next to the node the user originated from. The path from one node to another might take 
the user through many nodes ( 00.... you ffgure out the path 'w'ill be discussed 1 n future articles 
given that path isolation can get tricky 88 paths can chenge frequent! y and radicell y). Other 
general questions might include the time of the day in 'w'hich the problem occured, load on the 
net'w'Ork and the processors involved, and other related topics. Remember that peak loading times 
can have a lot to do 'With many netvork problems, so keep in mind that many useful questions to 
ask may not have enyti ng "directly" to do with the problem. 

K& T discuss the concept of "bracketing" in their book. Bracketing is determining the IS NOTS as 
'Well es the IS's. for 1 nstance, VMS accounts 'w'ith BYTLM of over 20000, such es the system 
manager, do not getthe SET HOST termination error ("Columboing", probing, virtue! crumpled 
raincoat andstooie in hand). Also, it might be noted that accountsvith 10111er quotas performing 
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OCL commsnds DIRECTORY, PRINT, or similar simple commsnds did not have the problem. So, 
identifying the IS lfJTS he1P5 to clarify and bracket (bound) the ISs. Just like Columbo, much 
time is spent defining, clarifying, and specifying the problem 'w'ilhout jumping into the possible 
causes. 

Step three deals with finding an expeditious way of dealing with the possible causes. Examining 
the distinctions and recent changes related to those particular distinctions only acts to speed the 
process of finding the possible causes of the problem(s). In our example of the SET HOST 
problem, the probtem did not occur at any particular time or place. The msjor distinction 
between those accounts that had the problem and those that did not was BVTLM, BIOLM, and 
flLLM. The listing of the ISs end IS NOTS in case is fairly clear. In regard to changes, it 'w'Ould 
not be practical to list all changes that might have occured and investigate each one. It is very 
expeditious to look at changes associated W'ith the dtstincttons that have been listed. In the SET 
HOST example there happened to be no related changes to the distinction of account quota limits. 
Changes, as a cause, was eliminated. A specific statement should evolve from this step listing the 
possible causes, i.e. "Account quota differences msy cause the problem W'hen invoking ut11ities 
such as MONITOR and PHONE." 

Step four is the roughest on the 'ole Doctor's ego. This step is the quest for truth and we all kno"" 
hoW' hard that can be. Possible causes are investigated to see if they account for each diminition 
of the problem. The SET HOST example has simply one possible cause. The quotas explain the IS 
and IS NOTS and ere, in fact, the only explanation (go ahead and break that one down!). 

Some pitfalls in searching for the truth include, first and foremost, the fact that many times too 
msny assumptions are made - and '&le all knw about "ass y me"i ng. Second! y, not picking apart 
the possible causes for contradictions by thoroughly questioning all possible aspects. In 
searching for the truth in a galaxie, far, far 8'w'ay, one must not accept the explanation for the 
problem at face value. You should try and mske it clear by noting it do"1n. DO NOT look for a 
more complex rationalization to explain contradictions - eliminate it as a cause instead. 

The final step is to verify the possible cause(s) that one settled on after the above step'w'ise 
refinement. K&T detail three possible methods: 

o Proof by logic (as you knoW', this does not necessarily apply to netW'orks !) 
o Reality verification 
o Results verification 

Proof by logic is pretty self-explanatory. Reality verification, oo...ever, requires o little more 
understanding. Reality verification is observing the net'w'Ork problem first hand. Watching the 
user perform a SET HOST and see W'hat he may be doing to cause the problem can be very useful 
if the person might be contributing to the error. Results verification can also be observed by 
making a change that could result in fixing the problem and observing that the effects of the 
change actually fix the problem. Many folks start here as I did in my early days of net'w'Orking, 
skipping the step'&lise refinement. 1 remember one 1o1intery, late Firday night 1o1hen 1 received an 
urgent request for a house call. The network 'w'as do'w'n in a factory and all attempts to revive it 
\t'ere totally unsuccessful. This particular nel'w'Ork 'w'Os a DMPl 1-controlled multipoint 
network W'ith DMVl 1 'son the target processors. After msny questions, the good Doctor DECnet 
remembered a similar problem and the solution - pwer do'w'n the VAX and PDP-11 's 
(effectively resetting the communication hard'w'ere) and po'w'er them back up. Ill this point, 
Doctor DECnet did not really know what the problem 'w'83; only a possible and once-proven 
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approach existed and the good Doctor's bed 'w'as calling in the distance. Though it 'w'as late at night, 
Doctor DECnet has his 'w'its about him, realizing that if the approach 'w'Orked, the customer's 
first question 'w'Ould be "'w'hat caused the problem" or "'w'hal fixed ii?" So, in the instructions to 
the customer, a step W'as included in W'hich the customer 'w'as to perform a slo'w' dance around the 
VAX system chanting "DECnet, DECnet, hw great thou art!" before po"1ering the VAX and 
PDP-11 's back on. Later, that early Saturday morning, a joyous and relieved customer called 
back to say the net'w'ork W'as 'w'Orking. His first question 'w'as "'w'hal fixed it?" and, kno"1ning that 
I did not kno'w' (but nol 'w'anting lo admit it), I told the customer that the dancing and chanting, of 
course! We all laughed and the subject 'w'as dropped. By the 'w'8Y, before I forget, the problem of 
the SET HOST was corrected by modifying the quotas of the user accounts and, upon observation 
of the results, the problem was corrected and the SET HOST facility 'w'Orked correct! y for all 
users. 

So, to summsrize: 

o Briefly list the problem 
o Specify the problem, especially the IS and IS NOTS of who, what, 'w'here, 'w'hen, and how 
o Develop possible cause(s) by investigating the distinctions specified above in the 

problem specification and changes that may be related to these distinctions 
o Search for the truth - subject the possible causes to a thorough beating, all the while 

looking for contradictions and avoiding assumptions 
o Verify the cause(s) by observation or msking a change and observing the results. 

Remember that proof by logic in a network is frequently a contradiction in concepts -
a fatal disease in California (I mean, like, totally). 

Finally, remember Doctor DECnet's helpful hints in problem isolation: 

On a VAX System -

DIR 0:: is the same as going into NCP and doing a NCP> LOOP EXE 

DIR REMOTE:: ofa remote node is the same as an NCP> LOOP NODE REMOTE 

finolly, Doctor DECnet hes been using these techniques for some time no'w' and has found them to 
be useful and a very good 1o1ay to find the "bug" in the ointment. I W'ish you success in your search 
for your problem. 

Next issae: Tiie i nst1111tion and DECnet operations troulllesllooti 114J trees 

[ 1) Kepner and Tregoe, Problem Analysis and Decision Maki!llJ 
New York: Princeton Research Press, 1979 
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XEDRIVER Commonly Asked Technical Questions 

John Heffernan 
DEC/ Networks and Communications 
TWO/FlB 
1925 Andover Street 
Tewksbury, MA 01876-1297 

ABSTRACT: The VAX/VMS DEUNA driver is a complex driver with many 
capabilities. This paper answers some of the questions asked when 
starting to use the driver for advanced applications. 

The author would like to thank Rod Gamache for his generous technical 
help utilized in preparing this document. Also, thanks to Gary McCoy 
for getting this paper out the door. 

1. How does a read work? More specifically, must you have a read QIO 
posted all the time? My interpretation of the documeritation is 
that up to NMA$C PCLI BFN packets will be buffered in system 
memory. In other words, no read QIOs are needed ahead of time. 
If this is true, when is the driver able to accept packets? At 
set mode QIO time? Are NMA$C PCLI BFN IRPs queued to the UCB's 
IRP queue at this time? - -

It is not necessary to have a read posted all the time. The 
driver will queue up to NMA$C PCLI_BFN buffers to a receive queue 
of the UCB (Unit Control BlockT. When you issue a read, the first 
packet will be •moved" from the receive queue of the UCB to the 
IRP queue. Therefore, no read QIOs are needed ahead of time. The 
driver is able to accept packets from the wire after set mode QIO 
time. The IRPs are not -queued to the UCB's IRP queue until a read 
QIO is issued. 

There many ways to handle the read operation. One way is to use 
the AST mechanism. After you issue the set mode QIO, issue a read 
with AST. When a packet arrives, the system will deliver the AST 
to the process. This removes the overhead of moving the packet 
from the receive queue to the IRP queue. In the AST service 
routine, issue another read QIO with AST. Note that the process 
can hibernate waiting for the AST to be delivered. In the AST 
service routine, issue a wakeup request. In this way, the process 
can resume execution when the AST has been serviced. You can also 
have two read QIOs with AST posted to close the window in the AST 
process from the time the AST service routine gains control and 
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the time the next read with QIO is issued. This would probably 
only be needed if you expect a lot of packets coming in off the 
wire. Note that this approach is more efficient than keeping a 
long queue of packets in the UCB's receive queue and processing 
them at your leisure since NMA$C_PCLI_BFN times NMA$C_PCLI_BSZ 
bytes of nonpaged pool must be allocated. 

In the multiple AST approach, watch out for using the same IOSB 
and user receive buffer. A common error is to reuse the same IOSB 
or receive buffer for multiple reads. The recommended value of 
NMA$C PCLI BFN is 3 or 4. Too many buffers result in heavy usage 
of system resources while too few might result in dropped packets. 
Also, note that the AST approach is better in an event driven type 
of application. 

Another way to handle the read operation is to issue the read and 
wait for the specified event flag to be set. Finally, the IOSB 
can be polled for completion (however, this wastes CPU resources). 

Since NMA$C PCLI BFN is specified on a per protocol type basis, is 
there buffer space for each individual protocol type? My 
assumption is that there is a static set of buffers in system 
dynamic memory that the driver and DEUNA share as their 
transmit/receive rings. In addition to this there are buffers 
allocated for each protocol type opened (number specified by 
NMA$C PCLI BFN) that are filled as the driver filters received 
packets by-protocol type. Is this assumption correct? 

There are buffers for the per protocol NMA$C PCLI BFN packets and 
9 static buffers for receive data buffers. The 9-hardware buffers 
are queued off the CDB. These so called hardware buffers are in 
host memory and are the place where the packets first arrive (they 
sent via DMA from the DEUNA). There is also a pending receive 
queue off the CDB. ·The ring descriptor's data field points to a 
hardware buffers. On a read , after the own bit is toggled, the 
driver will be activated and "move• the buffer from the hardware 
buffer queue to the pending receive queue. Since the receive ring 
has B entries and the hardware buffer has nine, we see that the 
driver always tries to keep one spare buffer. Later, the packet 
is moved from the pending receive queue to the UCB. In this step, 
the driver figures out to which UCB or UCBs to deliver the packet. 
The driver does buffer shuffling, trying to stay ahead of incoming 
packets. 

Note that the CDB is really an extension of 
structure defined by the XEDRIVER that 
controller. This is needed because there 
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describes 
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It is a 
the DEUNA 
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controller but only 1 CRB (and therefore CRB extension - called a 
COB). There are many UCB's per controller because there is 1 UCB 
per protocol type, and there are many protocol types. 

3. What happens to packets that cannot find a home? These include 
packets that were received with a protocol type that was not 
active and packets that could not be buffered due to lack of 
buffer space for the protocol type of the received packet. 

Packets without a protocol type are dropped on the floor (assuming 
no promiscuous mode user). The same goes when there are not 
enough UCB receive buffers. The receive buffer unavailable 
condition refers to the CDB hardware buffers and could be noted by 
enabling the attention AST. 

Note that the driver does drop packets - but it always increments 
a counter. So if a packet is dropped because of no protocol type, 
then the Unrecognized Frame Destination (UFD) counter is 
incremented. If the buffer is dropped because the user didn't 
specify a large enough BFN value, the User Buffer Unavailable 
(UBU) counter is incremented. 

4. Is there any problem with having multiple protocol types within 
one image? 

5. 

No, the driver had no problem handling this. 

What is the meaning of the NMA$C_PCLI_MLT set mode parameter? Is 
this a match all multicast parameter only or do you need to assert 
this parameter if you want the whole multicast system turned on? 
Is ten the limit for the number of multicast addresses that can be 
specified or does the driver handle the case of exceeding the 
hardware limit? What is the interaction between the 
NMA$C_PCLI_MLT and NMA$C~PCLI_MCA parameters, if any? 

These are separate parameters. The NMA$C PCLI MLT parameter is a 
match all multicast function. In this release, the driver can 
handle only up to ten multicast addresses altogether (among all 
users of the device). This is because the DEUNA can only filter 
ten addresses. If you want more, set NMA$C PCLI MLT. This 
enables recognition of all multicast addresses without regard to 
the multicast list for this UCB. Likewise, NMA$C PCLI MLT does 
not have to be set for recognition of those multTcast-addresses 
specified via the NMA$C_PCLI_MCA parameter. 
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6. Is there any difference between an IO$ SETMODE and IO$ SETCHAR 
other than the fact that you need physical I/0 privileges for 
IO$_SETCHAR and only logical I/O privilege for IO$_SETMODE? 

The only thing the driver does is make the privilege check. The 
driver checks that the user has physical I/0 privilege to go into 
promiscuous mode. The QIO system service checks that the caller 
has physical I/O to do a IO$_SETCHAR and at least logical I/0 for 
a IO$ SETMODE. The I/O subsystem allows different characteristics 
to be set depending on the privilege. Usually, you need no 
privilege to set those parameters that affect only you (for 
example, terminal parameters) but do need privileges for those 
affecting the whole controller and hence other users. 

7. Who can issue an IO$_STARTUP to modify the device specific 
parameters? Does this have any relationship to the answer to the 
last question? 

You need at least logical I/0 privilege to do issue a startup. 

8. How are protocol type and addresses passed to the driver. The 
picture on page 6-4 of the I/0 User's Guide appears to me to be 
incorrect. True? I think that the high byte of the Ethernet 
address goes at the low byte of the VAX buffer. The picture shows 
the opposite view point. What is the best way to specify the 
these addresses in MACRO, in BLISS? Is the physical/multicast bit 
the zero bit on the VAX? 

The picture is incorrect. See the programming 
specifying a Ethernet address in macro. Bit 
physical/multicast bit on the VAX. In MACRO 
AA-00-03-00-FC-Ol is defined as shown below. 

address: .BYTE AJ<AA 
.BYTE Axoo 
.BYTE AXOJ 
.BYTE Axoo 
.BYTE AXFC 
.BYTE AXOl 

example for 
zero is the 
the address 

In Bliss, the address AA-00-03-00-FC-01 can be defined as shown 
below (either way). 

BIND 
address= UPLIT WORD (\X'OOAA', \X'OOOJ', \X'OlFC') , 
same = UPLIT BYTE (\X'AA', X\'00',%X'03' ,\XOO',\X'FC',\X'Ol' 
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9. 

10. 

11. 

12. 

Note that an Ethernet address parameter is specified by giving 
parameter constant word (for example, NMA$C PCLI PHA), then 
counted string (which includes the modifier word). -That is, 
modifier word is part of the counted string. 

What happens if the NMA$C PCLI BFN parameters is omitted? 
does the driver default-to 1-if the parameter is required? 
is the meaning of called a parameter required if it defaults 
no error? 

the 
the 
the 

Why 
What 
with 

The parameter is not really required (no error will be returned) 
and will default to 1 in the version 4 driver. 

A brief overview of driver operation would be useful. What does 
the driver do? What does the DEUNA do? What happens on a read 
operation? What happens on a write operation? 

See the answer to 1 and 2 for a discussion of the read operation. 
A write is more straight forward. The packet is sent to the DEUNA 
via the transmit ring descriptor. The own bit is flipped and the 
driver requests that the DEUNA poll its transmit ring for messages 
to be transmitted. If DEUNA is busy, the packet is given to a 
transmit wait queue until another request completes. 

A brief overview of the type sharing capability 
would be useful. How does it work? What are 
What does the sentence "The shared default mode 
user of a shared protocol type" mean? 

of the driver 
its limitations? 
is the default 

This capability was originally provided for starting up DECNet MOM 
processes by the NETACP. Generally, a shared default user is 
started first. When a request from a node comes in, the shared 
default user sets up a process with the limited mode (shared with 
destination) channel. Note that one UCB is used for each protocol 
type. The driver filters on the received packet's source address. 
The shared default user is a catch all receiver. The limited mode 
users receive packets first if they are enabled for that address. 

Is there any way to change the physical address 
without shutting down? Must you always shut 
parameters? Is this parameter specific? 

of the DEUNA 
down to change 

The physical address 
parameters may be 
promiscuous mode, 
parameters. 

can only be changed by shutting down. Some 
changed without shutting down. They are 
multicast address and multicast state 
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13. 

14. 

15. 

16. 

17. 

What is the algorithm for assigning new unit 
$ASSIGN system service? Are they predicable? 

Generally, the number is incremented. However, a 
is done since the counter could wrap around. 

Any problems having multiple DEUNAs in a system 
same driver? 

numbers in the 

scan operation 

serviced by the 

This is no problem due to the I/0 database being "separate" from 
the driver code. That is, there is a separate database for each 
module. 

Under what conditions does the driver run self test? 
does it take? What happens if it fails? 

How long 

The first user to startup the DEUNA will cause self test to run. 
This takes 8 seconds (6 for self test and 2 seconds in the driver 
to eliminate a race condition). If it fails, controller error or 
medium off line errors are returned in the IOSB. 

The protocol type is a required parameter. What meaning, if any, 
does this have in promiscuous mode? 

This has no meaning in promiscuous mode. 

If we want to communicate with other devices, which have a 
different padding mechanism, do we turn the DEUNA padding off and 
pad the data ourselves? Is length part of the data field computed 
and added by the driver? 

Padding must have to be turned off in the case of communicating 
directly other with devices that pad differently. Also, it must 
be turned off in promiscuous mode. Also note that promiscuous 
mode packets are delivers on a best try basis. When padding is 
enabled, the driver looks in the first two bytes of the data field 
for the packet length in received packets. For transmitted 
packets, the driver fills in the first two bytes with the data 
field length. If padding is disabled, the user is responsible for 
not sending runt packets (packets less the 64 bytes total). 

SUMMARY: In this paper, the questions that typically come up when 
starting to code advanced applications of XEDRIVER are answered. 
XEDRIVER is complex piece of software and the driver has many 
capabilities. This paper should help those using those advanced 
capabilities by expanding on the documentation, and also by providing 
some insight into the internals of the driver. 
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DECnet 

and the 

HIGH ENERGY PHYSICS NETliORK 

GREG CHARTRAND I PHILIP DEMAR 
FERMI LAB 

P.O. BOX 500 
BATAVIA, IL-60510 

The High Energy Physics community requires DECnet area numbers 41, 42, and 
43 for its needs in physic~ research. In order avoid conflicts in node 
identification we need your assistance and cooperation. A discussion and 
rationale for this requirement follows. 

DISCUSSION 

Over the last 5 years there has been a growing need for High Energy Physics 
(HEP) experimenters and theorists to interact and collaborate. For this 
purpose, university HEP departments have been installing computer networking 
circuits and facilities between each other and the major HEP laboratories across 
the country. This networking need h3s grown as the size and scope of physics 
experiments have grown. It is not unusual to have an experiment that involves a 
dozen different universities and laboratories located across the U.S., Europe, 
and Japan. This diversity of geography and the need for coordination among all 
parties has created the need for HEPnet. 

DEC VAX systems have become very popular in the HEP community. Most of the 
university HEP departments own or have access to a VAX system. Additionally 
many experiments have VAX systems that are used in the actual experiment in an 
on-line sense. Some future proposed experiments consist of a hierarchy of VAX 
systems starting out with banks of MicroVAX'es networked to larger VAX systems. 
The utility of having the university VAX networked directly to the experimental 
VAX is obvious. HEPnet's role is to provide the backbone carrier for multiple 
uses and protocols. DECnet's role is to serve as one of the major protocols 
that will be carried and distributed through HEPnet. 

Currently many university HEP VAX'es have been DECnet'ed together on a 
cooperative basis to form an effective informal network, dubbed "PHYSnet". 
PHYSnet consists primarily of leased 9600 baud circuits linking approximately 50 
locations and 300 nodes across the country. PHYSnet thus exists as a functional 
homogenuous network (utilizing DECnet) within a logical hetergenous network 
called HEPnet. 

The current topology of PHYSnet reflects the manner in which HEP research 
is conducted in this country. Major universities active in HEP research 
typically conduct experiments at large research facilities constructed solely 
for that purpose. This allows numerous experiments to share the same particle 
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accelerator facilities, permitting research that would otherwise be 
prohibitively expensive. The flow of data between physics departments at those 
universities and their experimental sites thus tend to "hub" at the major 
research facilities where those experiments are located. 

The present PHYSnet contains two "hubs". One is Fermi National Accelerator 
Laboratory (FNAL) and neighboring Argonne National Laboratory, both located just 
west of Chicago, Ill. The two laboratories are connected by a high capacity 
microwave link, and for purposes of PHYSnet, may be viewed as one hub. The 
second hub is the Stanford Linear Accelerator (SLAC) and the University of 
California Lawrence Berkeley Laboratory (LBL), both situated in the San 
Francisco Bay area. As before, the facilities are connected by a high capacity 
microwave link, and may conceptually be viewed as a single hub. The two hubs 
are linked, creating what one might classify as a dual-star topology for the 
network. A third high energy facility, Brookhaven National Laboratory (Long 
Island, N.Y.) will shortly be connected to FNAL, effectively forming a third hub 
with an additional 20 - 30 nodes. 

The existing 300 node PHYSnet is presently defined as one area with default 
address of area 1. Although the present allocation of nodes represents only 
one-third of the area capacity, several factors support the move to multiple 
areas within the immediate future. First, given the limit of 1023 nodes per 
area, the move to a multiple area network appears to be inevitable. Projecting 
node expansion based on past PHYSnet growth alone leads one to that conclusion. 
DEC's introduction of the MicroVAX II (and forthcoming MicroVAX III) intensifies 
that pressure for nodal expansion. Future on-line experiments are expected to 
utilize large numbers of these relatively low cost supermicros. Once the 
necessity for a multi-area network is recognized, the desirability of splitting 
the network as soon as possible is apparent. The transition from a single area 
network to a multiple area network would undoubtedly be easier with a 300 node 
network than with a network t~o or three times as large. Another factor to 
consider is the desirability of early establishment of PHYSnet's area 
designations. PHYSnet would then be in a more effective position to establish 
its area number designations in the world of scientific research, discouraging 
others from adopting the same numbers, and reducing the potential for future 
area number conflict. 

Rec:ently, a conference of the computer network departments for the "hub" 
facilities assembled for the purpose of addressing the issue of area routing 
within PHYSnet. The conference agreed that a transition to a multiple area 
network was both timely and in the best interests of the PHYSnet network. The 
principal discussions involved the practical facets of that transition. It was 
decided that the generalized structure of the multiple area PHYSnet would be a 
three area network, with the two major hubs of the existing PHYSnet 
(FNAL/Argonne and SLAC/LBL) each being assigned a specific area designation, and 
Brookhaven serving as a third hub with its o~n area. Individual facilities 
within the present PHYSnet would adopt the area address of the hub to which they 
presently connect (area designation represents logical connection, not 
geographical location). Existing node numbers and names will remain unchanged 
with the exception of the ne~ area designation. 

Discussion was given 
either by the European 
reserve for future needs. 
reserve but not utilize 

to 11 reserving 11 one or more area numbers for future use 
and/or Japanese physics communities, or to be held in 
It was decided that it would be impractical to 

an area number. European and/or Japanese area 
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designations would be addressed as they became necessary. Furthermore, the need 
for reserving area numbers for future use will hopefully be alleviated by the 
anticipated expansion of area numbers from 63 (current) to 255 or more. 

One potential problem is the desire voiced by several large universities to 
have their o~n area designation, and still remain linked to PHYSnet. It is 
anticipated that this desire for personalized areas and PHYSnet links will 
spread to most of the major universities engaged in HEP research. This creates 
several problems for PHYSnet. First, there presently exists only 63 area 
numbers. As the number of universities arbitrarily designating themselves to be 
areas increases, so does the probability of a conflict between area/node 
numbers. Furthermore, other nodes within a given university network may access 
other networks (ie. the Chemistry VAX accessing CHEMnet), thus compounding the 
probability of such conflicts. This would create strong possibilities for 
traffic being partially or wholly misrouted and/or lost. Second, the problems 
of network security/integrity increase sharply if PHYSnet becomes accessible to 
university-wide networks. As a result of these anticipated problems, it was 
decided that PHYSnet should strive to maintain its homogeneity. Universities 
desiring to access PHYSnet will be required to utilize a PHYSnet-assigned node 
name and address (including appropriate PHYSnet area number) to connect to the 
network. If they choose to designate their own university-wide area, the cost 
of transmission between the PHYSnet area and the university area will have to be 
set to preclude transmissions either into or out of the PHYSnet network. This 
will provide at least some level of isolation. 

The area designations for PHYSnet are listed below: 

SLAC/LBL 
FNAL/ANL 
Brookhaven 

41 
42 
43 

Conflicts with other network area numbers will be increasingly difficult to 
avoid as the use of areas grow. For that reason, it is highly advisable that 
DECnet networks having contact with scientific research facilities and research 
oriented university environments avoid these numbers when selecting area 
numbers. In that manner, conflicts resulting from duplicate area addresses can 
be minimized. 
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Your Name: Dr. John A. Jackman, Extension Entomologist 

Address: Rm. 411-Entomology Bldg. (2475), TAMU 
College Station, TX 77843 

Telephone: 409/845-7026 

If this is a reply to a previous DATAGRAM, what •? _ 

Signature: ~ti{ ~ Dete: 7/f(?..J 

N1W22 





OFFICE AUTOMATION SIG STEERING COMMITTEE 

Chairman 
Thomas J. Orlowski 
HQ Dept. of Army 
Alexandria, VA 

Vice Chairman 
Ralph Bradshaw 
Johnson and Johnson 
Raritan, NJ 

Communications Committee Representative 
Margaret Drake 
University of Texas Health Science Center 
San Antonio, TX 

Symposium Coordinator 
Mitch Brown 
Gen Rad, Inc. 
Waltham, MA 

Katherine "Kit" Trimm 
Pivotal, Inc. 
Tucson, AZ 

Programs 
Gene Leclair 
HQ Dept. of Army 
Washington, DC 

Newsletter Editor 
Ray Kaplan 
University of Arizona College of Business 
Tucson, AZ 

Library 
Bob Hassinger 
Liberty Mutual Research Center 
Hopkington, MA 

Feedback to Digital 
Catherine Ditamore 
ARA Services 
Philadelphia, PA 

OA-i 

ALL-IN-1 Working Group 
Leon E. Ottley 
Evans and Sutherland 
Salt Lake City, UT 

Symposia Assistant 
Sal Gianni 
Northeast Utilities 
Hartford, CT 

Symposia Activities 
Mike Jackson 
Air Force Operational 
Test and Evaluation Center 
Kirtland AFB, NM 

Birds-Of-A-Feather 
Larry Eisenberg 
Encino, CA 

Personal Computer SIG Liaison 
Cheryl Johnson 
Grinnell College 
Grinnell, IA 

Networks SIG Liaison 
Gene Leclair 
HQ Dept. of Army 
Washington, DC 

DECUS Europe OA SIG 
Andreas Verbay 
Telinco AG 
Spiegelstrasse 20 

Digital Counterparts 
Les Agigian 
Digital Equipment Corporation 
Merrimack, NH 

Geof Bock 
Digital Equipment Corporation 
Merrimack, NH 



OFFICE AUTOMATION SIG NEWSLETTER 

IN THIS ISSUE 
FR OM THE EDITOR •.••••.••••••.•.•••••••••••••••••••.•••. 2 

--margaret drake 
CHAIRMAN' S CHAT ••••••••••••••••.•••••.••••••.•••••••••• 2 

--tom orlowski 
SYMPOSIUM COORDINATES •••••••••••••••••••••••••••••••••• 3 

--kit trimm and mitch brown 
THE FORUM 

ALL-IN-! QUESTIONNAIRE ......................... 4 
OASIG SWAP TAPE ••••••.••••••••••••••.•.•••••••. 7 

--ray kaplan 
THE OASIG SIR .................................. 9 

--catherine ditamore 
ALL-IN-! IN ACTION .................................... 21 

--ray kaplan 
FEATURE ARTICLES 

ALL-IN-! V2.0 SYSTEM MANAGEMENT •.•••••.•••••.• 24 
--dave shove 

12-BIT WORLD .......................................... 28 
--bob hassinger 

OA-1 

FROM THE EDITOR 

Just a brief not• from your editor ... as you can see, this is the first issue 
of a combined newsletter representing all the DECUS SIGs. Since we have been 
publishing four times a vear and ~ow have the opportunity to publish mo~~~:v, 
t~e size and perhap~ the format of the newsletter will be chan91ng. Please 
let us hear from you; with the new monthly format~ we can have a much s~or~~r 
tu,.·r'lal·oi...:-id time for gett1r1g nei,..is, views, and questiOrtS out to the .JA Sil3 
s1..:bscribers. 

7hought for the day--What 1s the use of running when we 3re not on ~~e r1ght 
road·j 

\}~~ 
CHAIRMAN> S CHAT 

By 

Tom Orlowski 

The Office Automation (DA), Special Interest Group continues to 
provide a variety of programs to facilitate information exchange 
en topics in this exploding area of interest. There are already 
over 5,000 members of our group including senior executives in 
large corporations as a growing segment of our primarily manage­
ment focused organization. We also provide technicians and im­
plementors with a forum which meets their needs. 

Using different tools, such as this newsletter, we provide each 
group with the opportunity to establish or expand his or her 
personal OA information network. In conjunction with over fifty 
seminar presentations at the semi-annual DECUS Symposia we use 
these pages, an office automation program library tape, working 
groups, like our All-In-1 group, and our Senior Executive/Manage­
ment Days (co-sponsored by Digital) to provide a continuous flow 
of information. Whether your needs involve multinational corpora­
tions or just a single person behind a micro-computer we'll help 
answer your questions. In addition, work has begun to form the 
first office automation local users group. 

We use many different forums for information exchange because 
off ice automation has so many facets which impact on everyone 
from senior corporate executives to the operator of a single 
person business. Because of this diversity, the best forum for 
most people is this newsletter. It is your place to get the 
latest information on Digital's Office Automation world and the 
place to ask and answer questions or establish your personal 
network. I encourage you to join us as we meet monthly in 
these pages. 
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SYMPOSIUM COORDINATES . 

This was New Orleans first DECUS and the New Orleans 
convention staff was amazed at the obvious dedication of 
DECUS goers to participating in as many professional 
activities as possible - no boondogglers here!! For those 
who were not able to attend in New Orleans we had excellent 
sessions! We hope you enjoy the session notes in this 
newsletter. 

We would like to thank the members of the user community who 
contributed sessions, and to the first DA SIG tape. Be 
thinking about the session YOU would like to do for the next 
DECUS. So often we fail to realize that the work each of us 
does IS special and can be of great help to the rest of the 
community. 

We have a special thank you for DIGITAL! Again at this DECUS 
they made some of their very best people available to us for 
the week, including flying in developers from Redding, 
England! 

Another first for this DECUS was the Executive Track program. 
This was co-sponsered by Digital and the DA SIG. The topic 
was "OA - Why Bother?" Three well-known Management 
Consultants gave very cogent opinions on this topic. The 
participants thought it was extremely well done, and just the 
kind of thing their management needs to hear. 

IF YOU WOULD LIKE TO TAKE YOUR MANAGER TO THE NEXT EXECUTIVE 
TRACK DAY - - CONTACT US FOR AN INVITATION. 

Please take a moment to fill out the following questionnaire. 
We need YOUR participation! 

See You In Anaheim! J 

Katherine "Kit" Trimm 
{602) 886-5563 

& 
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Mitch Brown 
(617) 890-4900 

THE FORUM .... 

******* ATTENTION ******* 

PLEASE FILL OUT THE SURVEY THAT FOLLOWS !! 

This is your opportunity to tell Digital. •• 

Send to: 

"How It Really Is!" 

Gil Fair 
Digital Equip. Corp. 
Continental Blvd. MK02-2/El7 
Merrimack, New Hampshire 03054 

The DA SIG appreciates your time in participating in this 
survey. As a thank you we will have a review of the 
"un-announced" product DECpolite! ! ! ! 
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1. 

ALL-IB-1 QUESTIONNAIRE 

How lonq have you had your ALL-IN-1 system? 

Leas than one year 
One year 
Two years 
Greater than two years 
On order, not yet installed 

2.. Nb&t overall objective is your ALL-IN-1 system desiqned to 
achieve? Check the one that best applies. 

Increase sales 
Reduce costs 
Provide better customer service 
Make better business decisions 
Facilitate communications 
Other Please specify: 

3. About how many people use your ALL-IN-1 system? 

4. What is the primary application for which the system was 
purchased? Please check all tha.t apply. 

5. 

Text/Document processinq 
Electronic mail 
Information manaqement 
Decision support 
Application solution Check area of solution: 

Enqineerinq/Research 
Business/Administrative 
Hanuf acturinq 
Other Please specify: ______ _ 

Hhat is the secondary application for which the system was 
purchased? Please check all that apply. 

Text/Document processinq 
Electronic mail 
Information manaqement 
Decision support 
Application solution Check area of solution: 

Enqineerinq/Research 
Business/Administrative 
Manuf acturinq 
Other Please specify: ______ _ 

<Please turn over> 
OA-5 



6. 

7. 

How did your company justify purch&einq the ALL-IN-1 eystea? 
Check the one that best applies. 

Cost savinqs 
Productivity increase 
Office automation pilot 
Other Please specify: 

Order the purchase decision inf luencera below from hiqhest to 
lowest C"l" is hiqhest, "2" is second hiqhest, etc. Enter "O" 
if no influence>. 

Department ma.naqement 
Users 
HIS 
Corporate manaqement 
Other Please specify: 

8. Please rate the followinq aspects of ALL-IN-1 on a scale of 1 
to 10, with "10" beinq the best ratinq and "l" the poorest. 

Functionality 
Number of users 
Response time 
Ease of use 
Documentation 
Support 

9. What areas of ALL-IN-1 would you most want addressed by Diqital 
in the future. Use a 1 to 10 scale, with "10" beinq most 
important and "l" beinq least important. 

Functionality Specific areas: 

Number of users 
Response time 
Ease of use 
Documentation 
Support 

10. What is your affiliation with ALL-IN-1? 

Systems management 
Technical user 
Off ice/Commercial user 
Management 
Other Please specify: 

We appreciate and thank you for your cooperation. 
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The OASIG Symposium Swap Tape is Alive! 

By Ray Ka pl an 
Self Appointed OASIG SIG 
Symposium Swap Tape Person 

The New Orleans DECUS U.S. Chapter Symposium marks the 
production of the first rendition of an Office Automation 
SIG Swap Tape. As with other DECUS activities, this one is 
running on a stream of volunteer energy! 

Jon Arnold, a DIGITAL Senior Software Specialist, Mitch 
Brown of GenRad, and Ray Kaplan of PIVOTAL, Inc., combined 
forces in late April to begin the promotion of an Office 
Automation SIG Symposium Swap Tape effort. The initial 
promption effort was simply a bit of a "word of mouth" 
campaign soliciting contributions of material for the tape 
from people interested in things that surround the DECUS 
U.S. Chapter Office Automation SIG. As it turns out, most 
of the current interest surrounds DIGITAL's office 
automation product, ALL-IN-1. As a result, the first OA SIG 
Symposium Swap Tape contains only ALL-IN-1 software. It is 
hoped that future tapes will contain software from all of 
the various office automation interests that make up the OA 
SIG. 

Contributors to the first OA SIG SIG Symposium Swap Tape 
include: 

Martha Rudkin 
GMF Robotics 

ALL-IN-1 Vl.4 to VAX/VMS V4.0 Mail transfer 
"Set Host" ALL-IN-1 application 
ALL-IN-1 Shared Mailing List application 
ALL-IN-1 attached printer application 

Mitch Brown 
GenRad Corporate MIS 

"Print it there" ALL-IN-1 application 
CM! Net Mail monitor for ALL-IN-1 

Jon Arnold 
DIGITAL 

From FORD Motor Co. 
Watchdog idle job killer 

From Jon himself 
Local LA50 printer routine 
Version 1 file cabinet utility 
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E. Catherine Ditamore 
ARA Services 

Access restriction procedures 
IBM/XT/AT and ALL-IN-1 file transfer 
Search, delete, and refile of ALL-IN-1 documents 
LAlOO and LQP02 printer control routines 
Version 1 file conversion routines 

Michael Jackson 
U.S. Ai rforce 

"When read" mail message system 
Escape, and sheet feeder procedures 

A big cheer of thanks to Jon Arnold for his efforts in 
running around and collecting submissions from his 
customers, and helping top promote the tape. Jon is a 
Senior Software Specialist in the Framington Hills, Mi. 
DIGITAL office. Without his efforts, the first OA SIG 
Symposium Swap Tape effort would have been a lot thinner, 
and a lot harder to make. WE HOPE TO CONVINCE OTHER DIGITAL 
FOLKS (New Hampshire, Massachusettes, North Carolina, and 
Redding, England) TO CONTRIBUTE TO FUTURE TAPES. 

At this writing, the SIG tape is being edited and 
assembled by Ray Kaplan, and is expected to be put into the 
National LUG Organization distribution tree the week of June 
17, 1985. 

If you are interested in submitting to the Anaheim 
rendition of the tape, just bring your submissions along to 
the Symposium! The Library Committee reminds us that you 
should take the time to make an "official" DECUS Library 
submission out of your OA SIG Symposium Swap Tape 
submission. The Library requires an abstract, a directory 
listing, sources on magnetic media, and a signed Library 
Submittal Form. Since you get a nice placque for your 
Library submissions, it is worth yout time to make a Library 
submission out of your OA SIG Symposium Swap Tape 
submission! 

If you can't come to the Symposium, you can submit your 
software to: 

Ray Kaplan 
PIVOTAL, Inc. 
6892 E. Dorado Ct. 
Tucson, Arizona 85715 

Remember, like everything else in DECUS, if you have to 
contribute to it to keep it working. 

See you in Anaheim! 
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ARNOOllCIRG: TBB OA SIG SIR 

By: E. Catherine Ditamore 
ARA Services 

Philadelphia, PA 

What is it? A terrific new opportunity for us and Digital! The 
OA SIG has implemented the System Improvement Requests (SIR) 
process. 
mechanism 
our input 

It provides us, the user community, with a formal 
to tell Digital what we need. Digital is interested in 
and will be giving us some feedback! 

Since you'll find SIR submission torms and ballots in this 
newsletter, I've tried to describe how the whole process works. 
It's very similar to the one used by the VAX SIG -- my thanks to 
Gary Grebus at Battelle Columbus Laboratories for his good ideas. 

The SIR process consists of several phases: the distribution and 
collection of forms; consolidation of the forms for publication in 
the newsletter; prioritization of SIR's via user balloting; 
tallying of those ballots; submission of the prioritized SIR's to 
Digital; and, response from Digital to the SIR's. 

Each phase of this process is discussed in detail below, starting 
with the content of the SIR form itself and concluding with 
Digital's response to the SIR's. 

SIR FORMS 

The SIR form falls into four categories: Submitter Information, 
SIR Category, SIR Definition and SIR Description. 

The Submitter Information will provide a means of researching or 
claritying SIR's. 

The SIR Category is intended to assist us in classifying the 
SIR's. The OA SIG is fairly unique among the DECUS SIG's in that 
it covers a variety of product types, ranging from hardware to 
software. In preparing the SIR's for balloting and submission to 
Digital, it will be necessary (for clarity's sake) to categorize 
them. Further, the submitter may not make clear which device or 
software product the improvement is intended for; for example, an 
improvement to WPS could be intended for the DECmate, Rainbow or 
ALL-IN-1! Therefore, the category section is intended to minimize 
confusion once we receive the SIR's. 

The section marked ABSTRACT is provided to allow for a briet 
definition of the improvement. 
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The section marked DESCRIPTION is provided for a detailed 
description of the improvements, as well as examples of usage. If 
possible, we'd like the submitter to justify its usefulness. It 
is important (as seen in the INSTRUCTIONS) to be specific, rather 
than assume that we are familiar with a variety of other office 
automation products. 

SIR DISTRIBUTION AND COLLECTION 

The vehicle for SIR distribution will be the OA SIG Newsletter and 
the Symposium. The SIR form will be included in the newsletter on 
a regular basis. All you have to do is fill it out and mail it! 

The SIR forms will also be available at the Symposium during the 
Roadmap Session and at the OA SIG Campgrounds. The campgrounds 
will also have a collection box for completed forms. 
Additionally, the ideas presented at the now twice-popular 
Symposium session "Wish List" will result in SIR's. 

SIR CONSOLIDATIONS 

As the SIR' s are received they will be numbered and grouped by 
category. The number will be used for balloting and will be 
discussed below in the section entitled SIR Ballots. Within each 
category, the SIR will be reviewed against previously received 
SIR's; if it is similar to another SIR, the two will be 
consolidated into one. Additionally, the SIR's will be reviewed 
for completeness and clarity; if anything is questionable, the 
submitter will be contacted. 

SIR PUBLICATION 

The consolidated SIR's (with assigned numbers) and the ballot 
will be published in the newsletter at least two months prior to 
the Symposium. This will allow time for the users to review the 
SIR's, mark their ballots, and return them for tallying. The 
tally must be completed such that the prioritized list of SIR's 
can be forwarded to Digital four weeks before the Symposium. 

SIR BALLOTS 

The SIR Ballot requires three pieces of information: your DECUS 
membership number, SIR numbers and points. The DECUS membership 
number will be used to ensure that each member submits only one 
ballot. Points are assigned to SIR's by putting each SIR number 
of interest in the column labeled SIR Number and the desired point 
value in the corresponding column labeled Points. 

Each voter is allowed a total of 100 points; these points may be 
allocated in any quantity desired, and in either a positive or 
negative sense. A high positive value would strongly encourage 
the SIR; a low negative value would discourage the change. For 
example, if the positive points total 80 and the negative points 
total 20, the voter has fully utilized his allowed 100 points. 
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SIR TALLY 

As the ballots are received, the positive and negative values for 
each SIR will be recorded. The net of the two values will be used 
as the rank for each SIR. On the cut-off date, as specified on 
the ballot, the SIR's will be re-ordered, from the highest rank to 
the lowest. 

Ballots received after the cut-off date, without a DECUS 
membership number or exceeding the 100 point total will not be 
included in the tally. 

SIR SUBMISSION TO DIGITAL 

The complete prioritized SIR list, resulting from the SIR Tally, 
as well as the tally itself, will be forwarded to Digital four 
weeks prior to the Symposium; this will allow Digital sufficient 
time to formulate responses to the SIR's. 

DIGITAL RESPONSE TO SIR 

Digital has agreed to review the SIR list and take it as input to 
their own development process! Further, at the Symposium, Digital 
will indicate which items on the list have been incorporated into 
new products that will be shipped or announced by the date of the 
Symposium. Subsequent newsletters will carry this information to 
keep those DECUS members not attending the Symposium current with 
the QA advancements. 

CONCLUSION 

Now you know how the SIR process works -- it all depends on you. 
So, start filling out submission forms with all those great ideas 
I know you have! And, check out "Time to Vote!" also in this 
newsletter for the first SIR ballot. 
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TIME TO VOTE I 

The SIR process is just getting off the ground; therefore, the SIR 
list is fairly abbreviated. Also, our only SIR's are the result 
of the Wish List session at the New Orleans Symposium. You will 
notice that there is only an abstract (no description) and that 
the SIR's are heavily skewed to ALL-IN-1. I envision these 
characteristics changing as you, the user community, begin to 
submit your own SIR's. 

But, in the meantime, your vote NOW is important! Please return 
your ballot as soon as possible to allow Digital time to respond. 
Ballots received after NOVEMBER 8 cannot be counted. The results 
of the voting and Digital's responses will be given at a session 
at the Fall 1985 DECUS Symposium in Anaheim. 

The SIR's are grouped by category. You have 100 points to 
allocate among the SIR's on the ballot. You may assign any point 
value in either a positive or negative sense: a high positive 
value would strongly encourage change, and a low negative value 
would discourage the change. For example, it the positive points 
total 80 and the negative points total 20, the allowed 100 points 
have been fully utilized. Remember, only one ballot per DECUS 
member will be accepted! 

ALL-IN-1 (Electronic Mail/Messaging) 

SIR # 

185001 

185002 

185003 

185004 

185005 

Abstract 

The capability to delete or file before reading or 
selecting a message. 

The capability for system-wide nicknames. 

A mass delete function for the mail messages. 

Provide the ALL-IN-1 system manager with the ability to 
manipulate mail messages. 

Add an integrated phone message function. 

ALL-IN-1 (Editor) 

SIR # 

185006 

185007 

Abstract 

The capability to change or add tab stops in the 
OPE editor. 

A search capability in the editor that will allow you to 
search for embedded punctuation, tap stops, etc. 
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ALL-Ill-1 (Printing) 

SIR t 

185008 

185009 

Abstract 

Incorporate the following printer enhancements: 

1. 
2. 
3. 
4. 
5. 

Full LN03 support. 
Standard type fonts for the LN03, 
Stop print queue. 
Host control of your DECmate printer. 
A selection form for printing to select 
various options ( ie. what's available on the 
DECmate Print Menu). 

Treat OPE or WPS+ documents the same 
(i.e. the same print settings, the 
available, etc). 

when printing 
same printers 

ALL-IN-1 (Ti- llanagement) 

SIR t 

1850010 

1850011 

1850012 

Abstract 

Do not allow meetings that you have declined to attend 
to continue to be posted on your calendar. 

The capability in your calendar to schedule conference 
rooms, audio visual devices, etc. 

Provide a timer or alarm system to remind you of 
meetings or appointments. This timer or alarm should go 
off a few minutes before the meeting or appointment. 

ALL-IN-1 (File Cabinet) 

SIR t 

1850013 

1850014 

1850015 

1850016 

Abstract 

Search capabilities that allow you to search through 
your memos and documents: 

1. By phrase or full text database search. 
2. By time frame: either within a range of 

dates, before a date or after a date. 
3. For the addressees on the memo. 

Provide real shared file cabinet facilities, 
especially with a thought towards teams or groups. 

Provide an option on your file cabinet menu to allow the 
transfer of an entire file cabinet folder to another 
user. 

Provide a DEC-supplied archival system for ALL-IN-1. 
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ALI.-IN-1 (CustClllisation/Applications Integration) 

SIR t 

1850022 

1850023 

1850024 

1850025 

1850026 

1850027 

1850028 

Abstract 

Expand the user defined process (UDP) 
incorporate loops, and the ability 
processing to obtain user input. 

capabilities to 
to stop during 

Include an additional 80-bytes in the user profile for 
customer specific use. 

Promote the ALL-IN-1 applications 
capabilities by providing the following: 

1. 
2. 

A DSAB for Rdb applications. 
Easy end-user application 
facilities. 

development 

development 

Better integration of A~L-IN-1 with the following 
product: 

1. 
2. 
3. 

DECslide 
DECgraph 
DECalc 

Have other applications that integrate 
ALL-IN-1 use the ALL-IN-1 keypad. (i.e. VTX). 

with 

Provide customization capabilities for the MicroVAX, 
rather than forcing customization on a larger VAX for 
downloading to the MicroVAX. 

Offer a pre-DECUS symposium on ALL-IN-1 applications 
inte9ration and development. 

ALL-IN-1 Aids 

SIR t 

1850029 

1850030 

Abstract 

Provide a conversion utility telling you what's been 
changed in your current ALL-IN-1 system. 

Firmly establish a DEC policy that there will be no 
uni-directional conversions. (i.e. from the old DX to 
the new DX). In other words, provide a bi-directional 
conversion for all products where conversions are 
required. 

ALL-IN-1 System/Security 

SIR # 

1850031 

Abstract 

Access control on the business applications menu that 
would do the following: 

OA-14 



1850032 

WPS 

SIR # 

1850017 

1. Allow a user to know what applications are 
available to him/her under ALL-IN-1. 

2. Provide a mechanism to specify the security 
levels available to each user. 

Develop a networkable pocket VAX that has ALL-IN-1 
running on it. 

Abstract 

Clean up and simplify the ex interface for the DECmate1 
make it more user friendly. 

Generic Communications 

SIR # 

1850018 

1850019 

Abstract 

Provide an updated off ice interconnect guide that will 
clearly and easily outline what capabilities work in 
what environments. 

Provide full intelligent modem support, 
looping and if-then-else capabilities. 

including 

New Off ice Workstation Software 

SIR # 

1850020 

1850021 

Abstract 

Put the PRO Off ice Workstation software on the 
Macintosh. 

Full off ice workstation support for the IBM PC. 

Miscellaneous 

SIR # 

1850033 

1850034 

Abstract 

The Atlanta Hotline should provide comprehensive user 
support. If the Atlanta Hotline cannot answer a 
question and feels it is a responsibility of Colorado 
Springs, Atlanta should contact Colorado directly and 
pursue the problem with Colorado, rather than tell the 
customer to call Colorado. 

The Atlanta Hotline should provide comprehensive user 
support. If the Atlanta Hotline's response to a 
customer problem is that there is "no work around" then 
Atlanta should generate the SPR for the problem. 

OA-15 





-
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I~ 
I 
I 
I 
I 
I 
I 

Page 1 of_ 

OFFICE AUTOMATION SIG 

SYSTEM IMPROVEMENT REQUEST SUBMISSION FORM 

Name -------------------------- Address ----------------------------
Firm ----------------------------
Telephone _____________________ __ 

INSTRUCTIONS: System Improvement Requests (SIR) can be either hardware of software; 
please check the category addressed by this SIR. Under ABSTRACT, give a brief 
definition of the capability you would like. In the DESCRIPTION section, give a 
detailed description and examples of what you want. Be specific; don't assume that 
we know how other products function. Justify the usefulness of the capability and 
give an example of its use. 

HARDWARE IMPROVEMENT 

DECmate -----
PRO-Series ------
Rainbow -----
Other -------

SOFTWARE IMPROVEMENT 

ALL-IN-I--------

CP /M (DECmate) ----­

CP /M (Rainbow) ------
Other 

---------~-----

WPS ------
P/OS ____ _ 

MS-DOS ------

ABSTRACT __________________________________________________________ ~ 

DESCRIPTION ----------------------~----------------------------------
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E. Catherine Ditamore 
ARA Services 
Corp MIS 
Independence Square West 
Philadelphia, Pa. 19106 
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OFFICE AUTOMATION SIG 

SYSTEM IMPROVEMENT REQUEST BALLOT 

DECUS Membership Number ------

INSTRUCTIONS: System Improvement Request (SIR) Ballots allow you, the user, to 
assist in the prioritization of the submitted SIR's before they are forwarded to 
Digital. The total number of points which you may allocate on this ballot may not 
exceed 100 points (absolute value). No more than 10 points may be given to any 
single SIR. Your ballot must be received by NOVEMBER 8 to be counted. 

SIR NUMBER POINTS 

TOTAL 100 POINTS 
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E. Catherine Ditamore 
ARA Services 
Corp MIS 
Independence Square West 
Philadelphia, Pa. 19106 
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ALL-IN-1 IN ACTION 
ALL-IN-! Hints and Kinks 

by 
Ray Kaplan 

PIVOTAL, Inc. 

ALL-IN-1 Hints and Kinks? Sure! This is number next in a 
series of an indeterminate length. This is intended to be a 
collection of things that you can use to make your "ALL-IN-1 
life" more productive and fun. 

Since I keep on getting bills in the mail, I know that my 
mailbox is not broken. I will just assume that you haven't 
taken the time to drop me a line with your favorite 
questions/comments/problems. Please do. We all want to 
hear your side of things. 

Please send things that you have: 

Ray Kaplan 
PIVOTAL, Inc. 
6892 E. Dorado 
Tucson, Arizona 
(602) 886-5563 

Ct. 
85 715 

As usual, I continue to "relive" the New Orleans Symposium 
through my notes, the Audio tapes of the various sessions, 
and various followup work such as the OA SIG Tape production 
issues. 

News You Can Use 

One of the best things about version 2 of ALL-IN-1 
new documentation. DIGITAL has invested over 17 
person-years in it, and it shows. The scant version 
documentation was rumored to have been done in 6 
person-months! 

is the 

1.X 

In case you missed it, the documentation folks came out to 
the New Orleans DECUS Symposium and gave a great 
PreSymposium Seminar on using the new Customizable 
Documentation kit to generate custom documentation. Sue 
Franklin, Donna Duncan, Lydia Velez, and Sarah McGillis 
presented a 1 tutorial full of details about how the kit 
works. Thanks folks, a great job. 

You should keep your eyes on the OA SIG Pre-Symposium 
Seminars. They are advertised in the Symposium registration 
packet that comes in the mail to all DECUS U.S. Chapater 
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members. You should be getting one in the mail for the 
Anaheim meeting in December very soon. Based on the rumors 
floating around, we stand to have an unparalelled selection 
of absolutely dy-no-mite seminars in Ahaheim. We expect to 
see some user presented seminars, and some ALL-IN-1 
developer presented seminars. I am going to try to offer 
one called "Why ALL-IN-1 is NOT Office Automation". 

As an example of other things that are offered, the VAX 
SIG is sponsoring my friend Louise Wholey from Measurex 
Corp. in Cupertino, Ca. in an all day VAX/VMS SYSGEN 
parameter discussion. In all, these little jewels are some 
of the best training opportunities that I know of. 

Get This Book! 

There is a complete "Integration" documentation set 
works. It will eventually consist of three volumes. 
Interface Standards manual, a TEXT DSAB manual, and a 
DSAB manual. 

in the 
A User 
DATA 

The User Interface Standards are the guidelines that were 
used to maintain the consistent look of the version 2 form 
faces. 

DSABs (Data Set Access Blocks) are the way ALL-IN-l's 
functional code can remain independent of the actual data 
and text that it is dealing with, and as such are the very 
heart of interfacing ALL-IN-1 to just about ANYTHING that is 
outside of ALL-IN-1. A good example is the possibility of 
having an ALL-IN-1 user "editing" what they think is a 
"local" file, when in reality they are actually "editing" a 
stream of bytes which is comming/going to/from some other 
system over some communications link. Exciting stuff, 

So far, ONLY the User Interface Standards manual is 
available. I have a copy, and the order number of the book 
is AA-EG03A-TE. It is called The Office Menu User Interface 
Standards manual. I called DECdirect to try to get a price 
only to find that it is not listed. I called the local 
DIGITAL office, and they could not find it in the July, 1985 
documentation catalogue. When I called my O!G!TAL OIS 
friend that sent it to me, he indicated that it was 
available with an order number of QLA05-GZ. I called 
DECdirect with that number and they quoted me around $50.00, 
I think that this QL number might be the order number for 
the whole "integration" documentation set. So, I suggest 
that you do some digging around to see what is going on. 
I'm going to call my local salesman. Maybee we can figure 
it out. 

At any rate, I am sure that it is available somewhere! We 
expect to see the rest of the "integration" document set 
(the DSAB manuals) soon. 
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Two is Better Than l 

Since we all have version 2 of ALL-IN-1 up and running, we 
are all moving toward having it "in production", right? 
Well, probably not. Since it is such a big change, most 
folks that I know are putting up a copy to "play with" so 
they can learn it's ins and outs before they try a 
conversion effort. Good idea! 

Following my version l experience, I want to run two 
versions of version 2 on the same system. One for 
"production", and one for me to "play with." Given that you 
have disk space, I think that this will work just fine. The 
only things that you need to worry about appear to be the 
logical name conflicts. 

Chapter 4 in the Office Menu Installation Guide discusses 
the concept of running version l.X and version 2.X briefly. 
I think that this discussion will be all that you need to 
have a version l and a version 2 system coexist. Two 
version 2 systems are a bit more complicated, in that there 
are a set of system wide logical names assigned by the 
standard ALL-IN-1 startup. At this writing I am reasonably 
sure that you can just make sure that a new set of logicals 
are defined by the process that is running the second 
version of version 2. I think that this can be done very 
simply by taking a copy of the version 2 ALL-IN-1 startup 
procedure and modifying it to point to the disk/directory 
where the second system "lives". 

An additional neat trick might be to put in a new DCL verb 
that activates the new system for you, given that you have 
run your modified ALL-IN-1 startup command procedure in the 
context of the current process. I am going to take a copy 
of the ALL-IN-1 Command Definition, and change the "ALLIN!" 
specified verb to be "ALLIN2" to identify the second system. 

Those are some rough ideas. I will be expolring them at 
length in the next few weeks. Since the airfreight driver 
is here waiting to pick this up, I better stop here and let 
them take it away! We are all are interested in your 
conversion "hints and kinks"/"war stories"! Please send 
along your thoughts on paper, or give me a call to chat so 
we can get the information out so people can see it and make 
use of it. 

See you next month! (Monthly, now? - At last!) 

Happy ALL-IN-ling (VAXing)! 
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FEATURED ARTICL~ .... 

ALL-IN-1 V2.0 System Management 

From 

The New Orleans Symposium session of the same name 

Compliements of 

Dave Shove 
Principal Software Engineer 

Integrated Office Systems Group 
Unified Office Systems Engineering 

DIGITAL Equipment Co. Limited 
Reading, England 

Transcribed by 
Ray Kaplan 

PIVOTAL, Inc. 

THANKS, Dave! 
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ALL .. lfl-1 Syste•. 

Fth C1bhet JlftftOI"' Function. 

QA.25 

<5,) MAIL STSTEM MAllA&EME.tn 

~ 

Control Of Fttchel"' And Sendel"': 

Stut 

- Stop 

• Hold 

- Stltn 

.. Run llow 

Dtsph7 Sender Queue 

C11tcel Out101ng Mesuge or Alt7 UHi" 

Sflow Stltus Or Alty Mess1ge Or An7 UHi" 

- Inc 1udes Me1111e Router lD 

ChHt• Me1111e Ro.tu Pluword 

- Cltaatet Al's ldH Of It. 

Mutt Tlllen use MR"·"' To Chaage 

MR 1 1 ldH or tt. 

Chni• Tf" Zone 

- .... 
Offset FrH Greenwich (Reldtng ?) 

Puree A11 lfafttng Incomlnt M1fl For A Usu 

Cu Also Use To Purge All Wafting 

Out1otn1 le•ote Mall FOR All USERS. 

Onl7 For E•er1enc7 Use. 

Otsphy S7st• lltctl I Dewtce Queues. 

MAll SYSTEM MAIAIEMEllT 
(Cont hued) 

SysU• Dtstrtbutlon Ltsts 

Ltlte V 1 (Held In User Pratt le) 

Cr11te, Ecltt, Delete, Read 

If .. User Has L tst Of s ....... As 

S7ste• Ltst, 11111 Get User's Ltst. 

- Cu Onl7 le M1tttpuhted 17 SystH M11t1ger. 

lletwort Pratt le 

• NETMOlk.DAt 

Subset Of Detl In PROFILE.DAT 

.. PROFILE Se1rclted Ft rst, Thn NETWORK 

- Can le Sa• On All lodes 

• St•111le (Entry) Fol"'ll To Update 

Or Can Upd1te Yh letworlt Prort le Upd1te. 

Lo11u1 CHtrol 

Swftcll LOii: .. Ht le•l•H Tiie Ft1es 

(f11t1 lft 11 Cr11te llow O•ot) 

(:i) MASTEi FILES 

U11r Proft le (Ct11n1e1 Qo To lletworlt Proft h) 

lletworlt Profile (Users On Other lodes) 

Prtnters 

For•1t (Docu•ent Hendltnt) 

Multt-lode (Ltst Of Otller lodes) 

MASTER (List Of These Ft111) 

Fu net Ions To 

- Add Entries 

Edit Efttrtes 

Dehte Entrtes 

R11d Entries 

• Print (So .. Or All) Entries 

.. Ltst (•t11du•) or Entries 

CH Add htrl Ft 111 

(For CustHfHd Appl ICltlons) 

©ILE CAIUET ANO DATA FILE NAllTEMUCE 

Jut tor 

E•pttes Uter's WASTEIASkETS 

• Optfon1ll7, Reorgantzes Oat• Ft let 

• users Cen Aho E•pty Thet r D•n 

Reor91ntze 

Runs VMS COHEIT Utl1ft7 

- RecoYers Spice 

• Reduces Index Frat•nUtlon 

On ft hs: 

- Shi red Ft le Cabinet Index 

• Pendfnt Mat 1 Ft h 

Ti•• Manatn•nt Ft1es 

- u11,.•1 File Cabinet lltdeHs 

Separate Function To Reor9antze UHr Profile File 

Verify Ft1e Cabinet 

- C•eckS Conststenc1 Of Indexes 

Al 1 RUii As latctt .lobs 
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Two F11es: 

@) 

@ IETMOH PROFILE 

letworlr. Proft h 

A11 Users On All lodes 

.. AddrHs 1ng Infor•lt f on 

- Subset of User Pr"off1e 

lode Lht 

Al 1 lodes. 1 Entr1 Per 

•••• Of Mode, •••• Of •sou,.ce• Node, 

Tt•• ... , •• Control DUI. 

Al lows Vlrtous Khds Of Topography: 

Al 1 lodes Conucted 

Or Othtr"wtse 

NETMORl PROFILE FUNCTIONS 

Entries On User Pro ft le Are Aut0Htfc11 ly 

Propoglttd To Loc1l Network Proff 1e 

Network Update: 

Batch Jub 

Accesses All Nodes Listed On Node Ltst 

h1ds Th et r Network Pr"oft le, Adds A11 

Chuges Stnce Lut Run To Loc1l Network 

Pro ft le. 

C1n Al so Make Entrtes On Network Proft lt 

By Hind 

Users With No ALL .. IN-1 Account 

- Users On Nodes You Don't Get Updates Fro111 

Network Purge: 

Batch Job 

- h•oves •oehtld• Entries 

Network Jn1tt1ltze: OA-'lJ 
- Use After Converston Fro. Y 1 

@ SHUTDOMI 

lets T1•• Hd D•ratton (!11th A For•) 

T7pH ... SHIH On All ALL .. U·l User's Ter•tntls 

PreH1tts A•1 ... Users Runntng An .. 111 .. 1 

At The Tt•e, Dfspl11s Ltlt Df Users Sttll 

Runnhg ALL .. ll·l 

Aslr:s NheUer To Delete Thefr Processes 

No Auto-Resurt: Durltton ls For Info Onl1 

@ ROUTINE JOIS 

Ft le Cabt net Juttor 

Ft le Cabt net Reorgant ze 

Check Matl Error Log 

Cu le Done 
Together 

Check Sender Queue Isn't Too Long 

.. Check Sender ts Turned On 

N'etwork Pro ft h Update (If Used) 

log1n As POSTMASTER And Check UBOl 

Messages That Fat led To Be Sent/Fetchd 

10 Thes Are Here. 
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Contributions and correspondence should be sent to: 

Coordinator Robert Hassinger, 12 Bit 
c/o DECUS 
249 Northboro Rd (BP02) 
Marlboro, HA 01752 

•• or •• Liberty "1tual Research Center 
71 Frankland Road 
Hopkinton, HA 01748 

(Please include reference to Newsletter number and page when inquiring about 
material published. 

NEWSLETTER SUBMISSIONS 

Submissions for the 12 Bit News are accepted at all times and are normally 
used in the next issue to go to press regardless of date of receipt. 

Material submitted in machine readable form is particularly desirable 
because it can be edited and incorporated into the newsletter format more 
easily. Higher quality reproduction is also possible this way. Contact Bob 
Hassinger for further details on acceptable media and formats if you plan to 
make a submission in machine readable form. 

~ 1.?. BIT ~ PDP-8, PDP-12, DECSTATION AND DECHATE TOO 

This issue of the Newsletter is scheduled to be the first published under 
the new •One Big One" policy - that is all the Newsletters combined into one 
large, monthly issue rather than separate, less frequent issues for each Special 
Interest Group. As a result many who have lost track of the 12 Bit Newsletter 
over the past few years or who are new to the 12 Bit world will be getting this 
issue and wondering about it so here are a few words about what it is and why. 

You will notice this 12 Bit Newsletter is number 50. It started in 1970 
when I was asked to start something called the PS/8 Newsletter; which later grew 
into the PS/8 Special Interest Group (the first DECUS SIG). The name changed to 
OS/8 when DEC changed the name of PS/8 which by then had become the principle 
operating system for PDP-8 based systems. As time went on the Newsletter and 
SIG evolved to cover all 12 bit related topics, using the 12 Bit SIG name. It 
now covers all PDP-8, PDP-12, DECstation, and DECmate systems. Hardware as well 
as all the software systems including the OS/8 family, WPS, COS and the 
multiuser systems are included. Once in a long while we even get questions 
about the LINC-8 and we still do our best to help. If you use a 12 bit systems, 
this Newsletter is where you will find a chance to exchange information, ideas 
and help. 

A few years ago DECUS decided the level of activity of the 12 Bit SIG had 
tapered off to the point were it should be converted into a subordinate activity 
of the Office Automation SIG because that was the only product area where DEC 
was still actively marketing new 12 bit based products (DECmate WPS systems) and 
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so that was where DECUS thought DEC support would come from. It has not worked 
out quite that way but here we are any way. 

'Ille new combined newsletter format has been a highly controversial issue 
within the DECUS leadership this Spring, with many bad feelings and problems 
caused by the way it was pushed on the rank and file workers with poor 
leadership. I guess after all that has happened in the past I can give this 
latest brainstorm a chance even though it would be easy to say that fifty issues 
and fifteen years is enough for anyone, but, if you want the 12 Bit News to 
continue you need to let me know and you need to pass along your thoughts, 
ideas, problems and solutions. A Newsletter without news is not very 
interesting and it is certainly hard to edit. -- Bob Hassinger 

.!LllU.~~ 

Robert Hassinger 
- address above -

(617) 435-9061 

COS/DIBOL and WPS liason 
Lawrence H. Eisenberg 
17141 Nance Street 
Encino, California 91316 
(818) 788-0354 

Education, Multiuser systems, PASCAL 
Father Geoffrey Chase O.S.B. 
Portsmouth Abbey School 
Portsmouth, RI 02871 
(401) 683-2000 

Representitive to DECUS Product Planning Committee 
Jim van Zee 
Lab Data Systems 
10320 Ravenna Ave NE 
Seattle, Washington 98125 
(206) 522-6950 

12 Bit Software Project 
Wally Kalinowski 
'Ille Aerospace Corporation 
PO Box 92957 
Los Angeles, CA 90009 
(213) 648-6940 

g BIT §Q~ !'.!l_OJE~ UPDATE 

Wally Kalinowski has been working for quite some time on a project to raise 
money to acquire and place in the public domain 12 bit software that is 
particularly valuable and worth insuring continued availability for. Recently I 
received material from Wally that indicates he is making progress on a number of 
items, particularly the software from Dewar Information Systems including PAGES, 
ACID, ICE, HIBOL and VISTA. 
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We have had very little chance to talk lately but I get the impression the 
main need now is for additional contributions to purchase the rights to these 
very useful items. If you are interested, Wally's address and phone number are 
listed at the beginning of this Newsletter. 

Wally also sent information on the progress on CCLX, a new and much 
improved version of CCL. Wally says it is almost ready for submission to DECUS. 
I had hoped to be able to review this and report on it in this issue but no 
time. 

OS/278 FOR PRE-DECMATE !! SYSTEMS :: !!_PDATE 

Ever since OS/278 became available for the DECmate II through the DECUS 
Program Library, we have been trying to make it available for pre DECmate-II 
systems. Regular readers of this Newsletter know of the many problems with 
this. Recently Rudi Stange sent me an 8 inch floppy set with OS/278 on it. 
There is still a problem however. Because of space problems, Rudi made one of 
the disks an RX02 double density floppy. He can not test it on his DECmate II 
because you can only boot from RX50s on it and I can not test it because I only 
have single density floppys. I think the best thing would be to reb,uild the kit 
as an all RX01 package that all 8 inch floppy systems could work with. 'Ille only 
resource I currently have for that would be through the DECUS office and that 
option has been tied up in red tape for many months. 

Don't lose hope, I am still working on it. I think it will be worth the 
wait. 

UPDATE Q!! hill!]!! SUBMISSIONS !':B_~ JIM ~!i ZEE 

In the last Newsletter issue there was an article about new and updated 
material Jim van Zee had recently submitted to the DECUS Program Library. I 
recently received a package from Jim containing new media and a note about 
problems he had with his submission of DIRECT V7C. 'Ille new submission is on 
it's way to the Library and hopefully will be available soon. Others may find 
what Jim ran into interesting or helpful. 

Jim's original submission had included copies on DECtape (real DECtape, not 
TU58), LINCtape. paper-tape and RX01 (single density) floppy disk along with a 
full listing done on a good letter quality printer. DECUS returned everything 
except the floppy disk saying that DECUS no longer supplied DEC-, LINC-, or 
paper-tape! Well, this is almost true. 'Ille Library stopped accepting paper 
tape submissions some time ago and I think we have now passed the cutoff date 
for ordering existing material on paper tape. They stopped supporting LINC tape 
quite some time back because of lack of interest. I am not sure I knew DECtape 
was no longer supported at the time of Jim's submission but I think it too has 
been dropped by now for lack of orders and the cost of continuing to maintain 
the hardware to reproduce it. 

In fact, this Spring the DECUS Library decided to get rid of it's PDP-8 
system completely. In the future they plan to do all reproduction on a VAX. It 
should be possible to handle floppy disks this way but not much else from the 12 
bit world. 'Ibey will retain the ability to reproduce RX50 (5 1/4 inch) floppies 
too of course. 

OA-:ll 



Needless to say these changes in the Library have come slowly and over much 
objection from people like me but when you are a small minority compared to the 
vast numbers in the VAX, PDP-11, PC and 36 bit worlds there is just so much you 
can do. Economics rules in the end and you find yourself outvoted many times 
over by people who may never even have heard of a 12 bit system and certainly 
have no feeling for the systems or the needs of their user base. Self interest 
and politics are very strong, even among the user leadership of DECUS. I think 
we can take comfort however in the fact that many of those other systems are 
starting to get old too and before long a lot more people are going to start 
understanding our problems much better. 

The DECUS Library later returned Jim's floppy too because they had trouble 
getting a proper directory listing from it (that issue will go away when they 
move PDP-8 reproduction to the VAX where they will not be able to do 
directories). Jim checked into the problem and found his disk was fine. 
Eventually he concluded DECUS was using the "kludged up" version of DIRECT 
mentioned last time. If they had been using the standard OS/8 version of DIRECT 
or Jim's V7B from the Library or the V7C version off the new submission they 
would not have had trouble. 

The new submission also contains an improved version of HELP. It will 
handle abbreviated topic names, that is HELP DIR rather than HELP DIRECT. This 
is nice because now the help can match with the abbreviations CCL allows when 
you issue the commands. The new version is three blocks shorter than the 
standard DEC version. Another very handy feature is that it looks for the help 
file on the device called HELP: first, then it looks on DSKO: (good for 
MULTI-8 users) then finally on SYS:. This is very nice for saving scarce system 
disk space, makes it less painful to have extensive help files and it allows 
swapping help files with a simple ASsign command. 

HELP = OS/8 V3D FOLLOWUP 

In the last Newsletter issue, Dr. Anthony L. Marchese wrote looking for 
help on how to get an upgrade from OS/8 V3C to OS/8 V3D which is the current 
(and last) release of OS/8. This is the release that fixed the dates so they 
would continue to work after 1977. It started shipping early in 1978. 

Dr. Marchese had been having a lot of trouble trying to find a way to get a 
V3D update for the V3C system that was with the computer that had recently been 
transferred to him. He could not find anyone at DEC who could help him even 
though DEC still considers this a product and so public domain distribution 
outside DEC's marketing channels is still prohibited. 

Since anyone who wants to use an OS/8 system needs OS/8 V3D to fix the date 
problem that had been built into all previous releases, this is still a real 
problem for people who want to upgrade a system to an OS/8 configuration or who, 
like Dr. Marchese, come into possession of a system that had not been kept up to 
date in the past. 

In response to this problem I got a call this Spring from Bob Kaplow at 
DEC. Bob is an "old PDP-8 person" and he offered help on this sort of thing. 
He says the OS/8 V3D Combined Kit Update order number is QJ-024-H• (•=media 
code) and the price is $740. I have since checked the listings on DEC's 
"Electronic Store" and found this kit listed under QF-024-H• (that is QF rather 
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than QJ) so check it both ways if you are looking for it. Note too, this is an 
update kit for someone who has a license for OS/8 already. The full price to 
buy the kit new is about four times as much. Note though that DEC may have a 
lot of trouble trying to figure out at this late date if you had a V3C or 
earlier licenses. Their records do not seem to be very good that far back. 

The combined kit brings together the various parts of the system that had 
originally been sold as separate pieces - BASIC, BATCH, FORTRAN IV and so on. 
It is what almost everyone would want if they were ordering OS/8 today. I did 
find I had a problem with the kit when I got it because mine came on DECtape and 
there were only TD8E type boot blocks, none for my TC08 as there had been in 
past releases. That is a very obscure case at this point though and I was able 
to get around it so others should be able to also. 

Bob's phone number is 312-394-6141. 
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About this newsletter: 

The graphic on the front is a proposed logo for the PC SIG 
designed by Tom Hintz. The sword represents the PRO, the quill 
represents the DECmate, and the Rainbow, of course, represents the 
Rainbow. 

The title page was composed using FNCYFNT, an MS-DOS Public Domain 
font program by J. Anthony Movshon, using Gothic Bold and Double 
fonts on an LA-50 printer. FNCYFNT is available on several FIDO 
net bulletin boards and from some user group libraries. 

The Newsletter itself was composed using HordPerfect Version 4.0 
with an LASO printer. 
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FRllt THE EDITOR 

ac::zc:•c•••••••=••••=••=•=======•=•=•=••=••a•=••••••••••••••••• 

Several comments this time ••• This is the first issue of 
what has come to be known as 'The Big One.' The Big One, which 
combines all SIG Newsletters is an attempt by DECUS to cut publi­
cation costs and to be certain that subscribers receive something 
for the money they have paid (since not all SIGs publish newslet­
ters when promised, and some never publish at all), The cost of 
the single combined newsletter will allow those who previously 
subscribed to numerous newsletters to save money, but will cost 
others, who previously subscribed only to one or two newsletters, 
more money than before. (It is S35/year.) For many DEC PC owners, 
particularly those who do not use their Rainbow, PRO or DECmate as 
an adjunct to a VAX or other minicomputer, the new combined version 
will have far more information than necessary--on totally unrelated 
subjects. This editor was against the idea of , but, like the 
other SIG newsletter editors, had absolutely no choice in the 
matter which was decided by the DECUS Management Council. 

fhe PC SIG Newsletter will probablv continue to be a quarter­
ly publication, although the 'Big One' will appear monthly. 
Those who subscribed to it last year will notice that some of the 
articles in this newsletter appeared in the last newsletter. This 
issue of the newsletter is slated to go to all 42 1 000 (or so) DECUS 
members, not just the 2000+ people who already subscribe to the PC 
SIG Newsletter. So a few of the articles have been repeated in 
this issue. 

robl~h~~~ b~cu~ ~~m~~~i~~~~~;~ ap¥~:~si~0 ~~et~v~~la ~~;~r~~W?~~ 
BECUS commercialism policy (the portion governing pu~lications is 
reproduced below). While it is laudable to keep DECUS members from 
being harrassed by overzealous salesman (whether from DEC or third 
party manufacturers), I feel that the polic~ is far more harmful 
than helpful, As many of you are aware, I was forced to 'white 
out' all prices in the last PC SIG Newsletter. This meant that, 
for instance, the article which explained how to fhe~ply upgrade 
memory in the Rainbow, which featured a comparison o t e prices on 
DEC and non-DEC RAM chips (DEC's are more than fourteen times as 
expensiue) was ludicrous. The software reviews (written by people 
who had used the software) were characterized by one zealous DECUS 
employee as being 'practically commercials.' 

The situation is particularlv bad for PC owners because there 
is no other national forum which focuses on DEC PCs. The non­
specific computer magazines almost never mention DEC. (Why should 
they, when DEC commands less than 4Z of the total PC sales?) In 
the three DEC-specific commercial magazines, the situation is 
almost as bad! Di9it•l Review, which originally devoted most of 
its space to the Rainbow and Pro, has dropped PC coverage almost 
entire!~. Personal an~ Professional has gone from a 6 times a 
ear DEC PC magazine to4 monthly pages in a special issue of The 
'EC* Professjonal. Hardco~y continues to have about one articli"'"a 

month, and has added a singe page Rainbow column. 
While it is not necessarily reasonable for the DECUS PC SIG 

Newsletter to attempt to take the place of non-existant commercial 
magazine coverage, there really isn't much else available to the 
thousands and thousands of DEC PC users who have been left high and 
dry by DEC's disastrous and capricious marketing policies. 

DEC PC users must have an opportunity to compare software 
f~gLuBfN~~kfcE ~~~S~fI~. a~~ ~~~~i~~et~~r~w~T~!Y0~~~uf:flur~j~~ 
information is ridiculous. I urge you to write to the DECUS Goard 
of Directors [send mail to them at DECUS, 249 Northboro Road 
CBP02), Marlboro, MA 01752] to ask them to repeal or at least 
rewrite the commercialism policy so that the PC SIG Newsletter and 
other PC related publications (and preferably other newsletters) 
can present a balanced picture to its readers. If you write, 
please cc me. 
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More Bad News: DEC continues to pull away from the PC mar­
ket, DEC Business Centers (at least in the Washington D. C. and 
Baltimore areasL) will no longer carry RainbowsL Rainbow software! 
and supplies. ~or instance, in order to get DE~ LA-50 ribbons, 
have two choices: either DECdirect or the DEC Electronic Store. 
Forget a quick trip to pick up a few ribbons. Df course, as many 
people are aware, it is possible to get C. ltoh Prowriter ribbons, 
since the LA-50 is really a Prowriter underneath its DEC label, but 
the ribbon quality is usually not as good. 

What a thrill it would be to be able to walk into a computer 
store, browse around, check out the latest stock of Rainbow soft­
ware, find a few new books dealing with aspects of the Rainbow, 
~~~te~~~ ~ei~~~1;a~~;tc~Y~~r~~.a.m~gazine or two. Or to find some 

For those who are nervous about submitting articles because 
of the DECUS/DEC copvright on the newsletter, Paula Morin, of 
DECUS, clarified the issue for Barbara Maaskant. Paula states that 
the individual author 'owns' the individual copyright on his or her 
individual article. DECUS/DEC own the copyright on the final 
document: so it is not okay to copy the whole newsletter. If the 
person is the author of the article, he or she does not lose or 
relinquish rights to the article bV having it published in the PC 
SIG Newsletter. (That's a relief.) If you are concerned, feel 
free to copyright articles. If you do, and vou submit them to the 
newsletter, you are implicitly giving permission to publish them, 
also for tne editor to make editorial changes (don't worry, I don't 
have time to make too many). 

Because a number of the articles in this newsletter were 
originally published in the Washington Area Rainbow User's Group 
Newsletter, there are a lot of references to the WARUG Public 
Domain Library, which currently has over 65 volumes of public 
domain software. Most of the software is not in the DECUS library 
yet. Much of this software is available on FIDO bulletin boards 
and/or other DEC PC LUGs. If neither of these sources is available 
to you, contact Jack Ference, the WARUG Public Domain Librarian. 
(Please send a stamped, self addressed enuelope for information on 
how to use the library and a list of the volumes and their con­
tents. His address is: Jack Ference, 5511 Suffield Ct., Columbia, 
MD 21044.) 

The PC SIG now has a growing and active leadership. We are 
here to serve you. Let us know who you are, what you want the 
PC SIG to do, how the SIG can help you, and what you want to see in 
the newsletter. Be sure to fill out the questionnaire at the back 
of this issue Cit will be in a special section). The SIG does 
exist between DECUS Symposia. Since the SIG is national, it does­
n't function as simply as a Local User Group where 1t is easy 
to call up someone and shoot the breeze (wit~out incurring long 
distance bills). Networking is a popular concept--both in compu­
ters and jobs. It can worK for PC SIG members too. If you are an 
expert--or at least competent--in something related to the Rainbow, 
PROi or DECmate (software application or hardware), and would be 
wil ing to help others! please say so in the questionnaire. We 
will develop a contact ist if there are enough volunteers. 

Consider writing an article for the newsletter. It is depen­
dent upon your contributions! Reviews of commercial and public 
domain software, technical articles, how-tos, summaries of other 
meetings you've attended, rumors, complaints, questions, answers, 
new products, citations of reviews on DEC hardware and software, 
comic experiences--and whatever else you can think of, are needed. 
Details on how to submit articles are below. 

Despite the fact that many DEC PC owners feel abandoned 
there is a large number of Rainbow PRO, and DECmate users, Gel 
involved with the PC SIG and local user groups. You have nothing 
to lose, and much to gain' 

Caroline Mack 
July, 1985 
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=====================================•======================== 
Hl).l TO SUBMIT ARTICLES TO THE PC SIG NEWSLETTER: 

If you write an article for the newsletter, please send me a hard 
copy by mail (my address is above). Also, 1f the article is more 
than 2 pages long, or has anything which is difficult to type, send 
me your articles 1n one of the following formats (let me know which 
it i SI): 

0 
0 
0 
0 

0 

WordPerfect on an MS-DOS formatted floppy disk 
WordStar on an MS-DOS or CP/M formatted floppy disk 
Samna on an MS-DOS formatted flopp~ disk 
ASCII on an MS-DOS formatted floppy disk--remove all 

formatting corrwnands first, please, or 1/11 have to strip 
them out one by one 

Hard copy (typed or printed out) 
Via modem using DECMINI (call first) 
Via DCS (DECUS) 
Up~~3~) t3s~~~S~SH-A-RUG FIDO Bulletin Board 

I expect the next PC SIG newsletter to be published in December 
~~~~s~s~~~e~~i~gbeu3~i~g~rh~g~ens. The deadline for submissions to 

================================================================ 
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GREETINGS FRll'I THE CHAIRMAN 

As most of you know, the PC Special Interest Group has under­
gone a lot of change in the past six months. In December, 19B4 at 
the DECUS Symposium in Anaheim, new leadership was elected. I 
became Chairman of the PC SIG, Rick Eliopoulous was elected Sympo­
sia CoordinatorL Lynn Jarrett was elected Rainbow Working Group 
Chairman, and ~eleste Markovitch agreed to become Newsletter Edi­
tor. Each of us was a novice not only in our PC SIG position, but 
to DECUS Leadership. Thanks to the three 'veterans' who remained, 
Tom Hintz, Pro Working Group Chairman, Cheryl Johnson DECmate 
Working Group Chairman, and Mark DeMoss, who had previousiy edited 
the Newsletter, and who became the new Communications Committee 
Representative, we all left Anaheim with a shot in the arm of 
enthusiasm and plans to work hard getting the SIG on its feet for 
the DECUS Spring Symposium in New Orleans. 

We met 1n late February, where plans for New Orleans and 
building a stronger PC SIG began to take shape. We had just 9otten 
a newsletter issue out when Celeste had to resign her position as 
editor. Fortunately we succeeded in recruiting Caroline Mack as 
PC SIG Newsletter Editor in the midst not only of getting the 
next issue out, but of a DECUS wide fracas over going to a new 
format which would include all SIG Newsletters 1n one combined 
monthly issue. Caroline's reputation as the editor of the Washing­
ton Area Rainbow User's Group Newsletter preceeded her. 

The SIG's primary goal for New Orleans was gaining exposure. 
A lot of hard work and, I don't mind admitting, apprehension, 
preceeded the New 6rleans Symposium. Both the hard work and appre­
hension paid off. The SIG sponsored a very successful open house 
in the SIG suite on Monday evening, and a Software Clinic on Wed­
nesday evening. Special thanks go to our Digital Counterparts, 
Katrina Holman, John Bennett, and the outgoing Steve Coughlin 
for coordinating volunteer time from already overworked Digital 
developers who spent time during the clinic answering questions 
and solving problems. I am not exaggerating when I say that on 
both nights, there was standing room only in the suite. In addi­
tion, a software raffle, with software donated by each of the 
counterparts and Jim Butler, of the Peripherals and Supplies group, 
was held on Wednesday. Six software packa9es were raffled (instead 
of tickets, participants offered their business cards). One of the 
most popular activities was public domain software distribution. 
DEC made a fully loaded Rainbow 100+ available to the SIG to allow 
people to view new and recently announced Rainbow products. 

When not used for demos, the 100+ was hard at work making 
copies of the saven Public Domain Software disks which were avail­
able. The most popular items were the Rainbow graphics subroutines 
provided by Marshall Goldberg of Digital, ana Tom Jenning's FIDO 
Bulletin Board System. At least 450 diskettes were copiea before 
the wrap up session on Friday, when to everyone's disappointment, 
the suite had to be closed, Many thanks to those who volunteered 
time on this project and particularly to Rick Eliopoulous, whose 
sustained ener9y and enthus1a1111 kept us 9oin9. 

As you can see from the greatly expanded list of Steering 
Committee personnel, the SIG successfully filled several positions 
that it advertised during the New Orleans Symposium. I am happy 
to welcome the new members. 

New Orleans is barely past, and the steering committee is 
alr•ady working hard planning and preparing for the Fall Symposium 
in Anaheim. There are several things to look forward to in the 
Fall. The software exchange will be offered again, and we hope to 
have diskettas readily available (though you may want to bring some 
blank diskettes with you). At least one suite party is planned; 
currantly we are l•an1ng toward a 'PC PUB' theme. Th• clinic 
will be repeated and the SIG is hoping to have a campground for 
t>.ttar accassibility and placement of two Rainbows, a DECmate, a 
PRO, and perhaps eu•n a Robin. Two Pre-Symposia Sessions are 
planned; on• on FIDO Bulletin Board Systems, and on• on Graphics. 
Look for more information on them in the early registration form. 
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At least one store item will be sponsored by the SIG, and Session 
Notes will be available. Many more user presented sessions will be 
offered, including a PC Ma91c Session and several 1nterest1ng 
panels. So save up your favorite questions, wish list items, user 
of the week, and war $tories to share with us 1n Anaheim. There 
will be a PC Campground, too' I look forward to seeing you there! 

Barbara A. Maaskant 
Chairman 

RAINB(l.l CORNER 

Katrina Holman 
DEC Counterpart 

What's new with the Rainbow personal computer? Recent PC 
A~~lications available from Di~ital include S~mphony, DESQ, dBASE 

bo-lt. 20j~~'Ra~~~~~~9o26ff?~;rse~~emE~~~e~sRainb~~ 1 ~oo~a~~n~~!nb~~ 
190 Upgrade kit 1 which includes ~PS-PLUS/Rainbow and Rainbow Office 
Workstation sortware, are now shipping. DECNET/Rainbow was also 
discussed at sessions in New Orleans. 

A new Rainbow Product Guide (EZ-W496B-B5) was created especi­
ally for the Spring 85 DECUS and distributed there. It contains 
descriptions and ordering information for each of the Rainbow 
software packages and hardware options sold by Digital as of May, 
1985. 

Katrina Holman, the PC SIG DEC Rainbow Counterpart, is with the 
Personal Computing Systems Group at DEC. 
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SYSTEM OPERATOR'S CORNER 

by Kurt Rei sler 

Running on a DEC-donated Rainbow lOOB, in facilities provided 
by Hadron! Inc., the Wash-A-RUG FIDO has been continual operation 
for the ast 4 months. The board runs under the auspices of the 
Washington Area Rainbow Users Group, and has become a primary 
clearing-house for technical information about the Rainbow PC, as 
well as a source of public-domain software. Although heavily used 
by the local Rainbow population, the board has been used by indivi­
duals as far away as California. In addition, users on the board 
have received FIDOMAIL from other FIDO systems as far away as 
Hawaii. In its four months of operation, the Wash-A-RUG FIDO has 
accumulated over 300 regular users, and averages about 200 callers 
per week. The system has over 5 Megabytes of public domain soft­
ware available for downloading. This amount keeps increasing 
(and available disk s~ace keeps aecreasing) as users and the SYSOP 
keep uploading new software to the system. 

What are FIDO and FIDONET? FIDO and FIDONET are complemen­
tary parts of a public-domain bulletin board system which was 
developed by Tom Jennings in San Francisco, CA. 

What began as a hobblest's experiment has quidly grown 
to be a major revolution in communications. Starting with 2 boards 
In June of 1984~ FIDO has spread to over 400 boards. These boards 
are running on Pcs in the US, Canada England, Sweden and Indo­
nesia. For the most part! these boards are run by individuals 
on their own PCs. Although F DO runs on a variety of PCs which 
support MS-DOS and PC-DOS (including the DEC Rainbow, I BM PC PC 
~r, Otrona, Tandy 2000, Victor 9000, and Sanyo) the user interface 
1s standard across FluOs. Additionally the FIDO BBS offer a 
variety of grotocols for file transfer. 6sers can select either 
KERMIT~l~EfM/sM~D~~~d~I;~Ll~~ti~nr~ ~~;l~IDgrB~Sc~~f~h makes It 
unique among the public bul~etin boards. FIDONET allows FIDO 
systems to provide Electronic Mail (E-mail) services for Its users. 
Using a dial-up network, with regions and hosts, a user can route 
messages and/or files between distant systems quickly and at a 
relatively low cost. Routing is done automatically by FIDO, and 
FIDONET is run during scheduled "windows" on all FIDO systems 
participating in FIDONET. FIDONET allows FIDO SYSOPs to stay in 
touch and stay involved In the evolution of the system. In addi­
tion, It is an efficient way of distributing the weekly FIDO News­
letter, and weekly updates to the nodelist. Most FIDO systems 
require that users establish a 'credit" balance (usually $5) to 
make use of FIDONET to non-local FIDO nodes. The 'per-message' 
cost (usually $.025 each) is deducted from this balance. The 
software to establish a FIDO system can be obtained from a variety 
of sources. You can purchase the software from the author (Tom 
Jennings) for one hundred dollars. This price was established to 
discourage people from buying it direct!~ from Tom. You can usu­
ally download the required software from the local FIDO systems 
in your area. 

I keep both the IBM and the DEC Rainbow versions avail­
able on the Wash-A-RUG FIDO. The other versions can be downloaded 
from some of the larger systems which have the diskspace to sgare. 
Finally, ~ou can obtain the software from the DECUS Library ( ECUS 

Program RB-102 FIDO version lOg) for a cost of twenty-five dollars 
($25). I hope to get the most recent version (VlOm) into the 
library this week. 

So, whats new in public domain software on the board? Here 
is a sample: 

ARC.LBR A new file compression utility has become popular. 

ARC.EXE combines the functions of squeezing and unsqueezing 
files, ag well as archiving them. It selects one of four compres­
sion methods and creates archive files with a .ARC extension. The 
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library contains the executable and documentation. 

MAINT.ARC There is a MS-DOS version of the CP/H 'MAINT' utility, 
The archive contains the executable, documentation and source. 

OTC.ARC This archive contains a desk-top calendar program. 
The archive contains the executable, documentation and an initial 
data file. 

QIX.COH and MONSTA.EXE Both of these are games that use the 
Rainbow screen graphics. They are both from the Gnomes at DEC. 

SCRAM.ARC This is a public domain version of the DEC graphics 
game. It requires the use of the Rainbow graphics board, and 
looks best with a color monitor. 

JETSET.ARC This is an excellent simulation game that puts you 
at the controls of a 747. The archive contains executable, docu­
mentation and diagrams. 

HACK.ARC This is an addictive D&D type game that can be run on 
any MS-DOS micro! as long as it has ANSI support (a natural for 
the Rainbow). t does require 256 Kb free memory to play. It 
can take upwards of 41 minutes to download at 1200 baud. 

EMPIRE.ARC This is another generic MS-DOS game. It is slow to 
initialize, but seems to be interesting to play. Archive contains 
all the needed files and documentation. 

DECHINl.EQE (version 3.2 18 May 1985) This is a fixed version 
of Tom Jenning's commurdcation program. Earlier bugs have been 
fixed 1 and it also will support 2400 baud modems without problems. 
Versions exist for other hard.Jare configurations as well. 

MSKERHIT.EQE (version 2.27) This is an enhanced version of the 
MS-DOS version of the popular KERMIT program. 

This is just a small sample of what is available on FIDO 
~~~!~ti~eeb~~~dfis~r~~ngEct~:1a~~~n6~r1e~f~d ~~:r~~r!~'·th~E~~a0~~; 
telephone numbers of these boards.) The amount of public domain 
software increases daily 1 as users upload to the boards, and as 
SYSOPs circulate things through FIDONET. I would strongly recom­
mend that you investi~ate local FIDO systems as a method of obtain­
~~?nt~e1~;er~~main so tware, and for keeping in touch with other 

Kurt Rei sler is a Software Enjji neer with Hadron Inc. In 
addition,. he is the SYSOP for The Bear s Den (FIDO 109174) and the 
Wash-A-RuG (FIDO 109/483). He is also the network coordinator 
for the FIDO s~stems involved in the Washington DC area FIDONET 
(net 109 Wash DC Metro). Kurt is also very active in DECUS, as 
the PC-SIG Software Librarian, and Session Notes Editor for the 
LNISIG. At the DECUS Symposia, ne can usually be found wearing a 
camouflage jacket covered with buttons. 

(c) 19B5 by Kurt Reisler & The Bear's Den 

================================================================= 

PC8 

GUEST EDITORIAL 

HERE WE GO AGAIN ••• OR, WE ALL KNc..1 THAT THE RAINBc..I WON'T Rl.N 
LOTUS 1-2-3 

by Will Roberts 

How many times have you heard or read that LOTUS 1-2-3 is 
available only on the IBM-PC or that if it is available on the DEC 
Rainbow that the DEC machine is slow and awkward? I can't begin to 
count the number of times I've seen this canard in print or heard 
it from personal computer 'experts' in my own office and the of­
fices of friends and business associates. 

Well, I for one have been slow in adopting LOTUS on my Rain­
bow because it's a poorly implemented adaptation of the original 
LOTUS for the IBM PC. For ex .. ple the Rainbow can display 132 
column text making it easy to see twelve months of figures on the 
screen at once. LOTUS doesn't use this feature because it's not 
available on the IBM PC. And LOTUS color graphics don't use the 
full 16 color palette of the Rainbow because the IBM PC doesn't 
have that wide a choice of colors in its basic spectrum. And of 
course, LOTUS on the Rainbow is rumored to be slow although the 
Rainbow uses the same processor and clock speed as the IBM PC. The 
truth here is that the Rainbow version fails to use the fast screen 
function because LOTUS didn't take the time to adapt its product to 
the hard..lare with the same degree of intimacy it did on the IBM PC. 

According to the July 8 19B5 issue of lnfoWorld, LOTUS will 
soon be releasing a version 2.6 (due out this fall) which will 
include string arithmetic and a number of other fixes and enhance­
ments. As a DEC user, I certainly hope that DEC has learned its 
lesson and will deal with the folks at LOTUS, even if it means 
a costly subsidy, to get a decent implementation of 2.0 on the 
Rainbow. 

I urge Rainbow 1-2-3 user's to contact DEC's headquarters 
office in Maynard, Massachusetts, and urge the company to make sure 
that it does not completely relinquish t~e desktop to Big Blue. 

Will Roberts is a member of the San Francisco Bay Are DEC PC User 
Group. This editorial was excerpted from an editorial in the San 
Francisco Bay Area DEC PC User Group News, 

=======•••========================c========••==•====•=•========= 
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RAINB<J.I SOFTWARE INFORMATION AND REVIEWS 

PRODUCT REVIEW: GRAPH-lRITER 
by Dennis K. Fitzgerald 

Graphwriter is a presentation graphics package from Graphic 
Communications, Inc. The Rainbow version runs under MS-DOS V2.05 
or V2.11 and 1s distributed by Digital (Part no. QAX07-C3) at a 
list price of ~ • It is well customized to the Rainbow and 
produces impressive results. It is not, however, a toy. In con­
junction with the high resolution output devices that Graphwriter 
supports, it is much like having a resident graphics artist. For a 
user who needs to produce a lot of high quality graphics and can 
afford a pen plotter or Polaroid Palett~ 1 Graphwriter can be 
great. For a small user with nothing but an LA50 or LAlOO, it is 
Just too much, and an integrated package like Lotus 1-2-3 or Sym­
phony would probably be more suitable. 

Graphwriter has two parts, a Basic Set and an Extension Set. 
The Digital Distributed Software (DDS) version includes both sets. 
The Basic Set supports a set of basic graph types: six types of bar 
charts, pie charts, line charts, scatter plot charts, a combination 
bar and line chart, and a pure text chart. As if those were not e­
nough, the Extension Set adds a combination pie and bar chart, 
Gantt charts, organization charts bubble charts, table charts, 
surface/line charts, line/table cfiarts, and five more types of bar 
chart. They come on a whopping nine Rainbow disks. Fortunately, 
they are organized so that ~ou never need more than two at a time. 

Grap~riter 'composes your charts using defaults that gen­
erally ensure high quality results. However, if the default style 
doesn't suit you, you can vary almost any style attribute including 
color, type fonti type size, orientation, plot size, spacing, ana 
line and bar sty e (solid, dotted, cross-hatched, etc.). 

Graphwriter comes with an extensive manual including intro­
ductory, tutorial, and reference sections. It is com~letely orien­
ted towards the Rainbow and includes precise instructions on reset­
ting the computer, copying disks, and adjusting Set-Up attributes. 
Examples are given of each chart format, each style attribute, and 
each menu. In addition to the manual, tne package includes a orief 
Format Selection Guide that lists all of the supported formats with 
an example of each one and provides brief instructions on how to 
make effective graphics using Graphwriter. 

Graphwriter is completely menu-driven. However, an expert 
user can anticipate and type responses before the menu appears. In 
this case, the menus are not displayed. Data can be entered di­
rectly from the keyboard, can be saved and recalled from one ses­
sion to another, or can be imported from SYLK (Multiplan) or DIF 
CVISICALC) files. Several chart formats are compatible with other 
format1 (e.g. a stacked bar chart with a clustered bar chart). In 
these cases, you can change formats without reentering the data. 

Devices supported include the DEC LA50, LA100 (and LA210) 
printers, the Rainbow Color/Graphics option (for previewing plots)! 
several pen plotters CHP 7470A, HP 7475A, HP 7350A, ana Digita 
LVP-16) 1 and the Polaroid Palette. An appendix to the manual 
provides precise instructions for attaching and setting up each of 
these devices including cables, device switch settings, and Rainbow 
SET-UP settings. 

My personal experience with Graphwriter is somewhat limited, 
but what I have tried has been very impressive. Some random 
thoughts include: 

o Graphwriter is heavily overlaid. As a result, it runs rather 
slowly from diskettes. It can be installed on a hard disk, and 
runs much faster, but uses up about 2.3 Megabytes of disk space! 

o I had a lot of hopes for using the Gantt and Bubble charts In 
conjunction with my work as a software engineer. While the resul­
ting charts can be quite nice, they need so much specification 
that it is easier for me to do by nand. 
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o I am quite impressed with Graphwriter's use of the Rainbow 
Color/Graphics option for previewing displays. (I don't have a 
color monitor, but the black and white display is quite adequate 
for preview purposes.) 

o The manual is excellent. My compliments to the writers and 
editors at Graphics Communications, Inc. If all manuals were this 
good, life would be much easier for all of us. 

o Importing files from Multiplan is a snap. You just save the 
spreadsheet using the SYMBOLIC option, and then tell Graphwriter 
which rows and columns to use for labels and data. 

o The ability to try different formats using the same data is 
very useful. As the manual points out, different formats highlight 
different aspects of the data and can oe chosen to send the message 
that YOU want to get across. 

Summary: It's hard to justify the price of this package in 
my own (non-business) situation, but I really like this pac~age. 
(Now, if I could just get a pen plotter .•.• ) 

Dennis Fitzgerald is a Senior Software Engineer with Computer 
Science Corporation. This article appeared previously in the WARUG 
Newsletter. 

(c) 19B5 by Dennis Fitzgerald 

PRODUCT REVIEW: OVERHEAD EXPRESS 
by N. Jay Bassin 

It seems that whenever I am giving a presentation to an 
important group, I am preceeded and followed b~ people who seem to 
have their own graphic arts departments. Their professionally 
typeset, multi-font visuals tend to be compared to my felt-pen 
creations (which alwa~s look crooked), with disturbing results to 
my already-dicey artistic reputation. If you were also held back 
for remedial crayola, but do need professionally prepared visuals 
(for overhead transparencies, slides or even report covers), have I 
got a tip for you! The folks at Business & Professional Software, 
Inc. (143 Binney Street, Cambrid~e, MA 02142; 617/491-3377) have 
recently introduced their programverhead Express for the Rainbow 
and DECinate II [$. ·, MS-DOSI· dot-matrix printer required, ~raphics 
card recommended. utc itsel markets Overhead Expres1 as Digital 
Distributed Software' (DDS).] 

I have used Over~~ad Express for a month now, and I recommend 
it enthusiastically.e program is a cross between a word proces­
sor and a relational database pro~ram. You enter your information 
~~~~r~lk~o:..,g~~:bal~imll~~ ~:"i~~~dSt~~)d~1~~in 11 ~fie8~11ey~~ ~~~:~! 
special effects like boxes, arrows, lines, symbols, font changes, 
etc. 9verhfad Ex~refs offers two main creation modes: the 'Express 
Editor con a1ns we ve pre-programed 'Express Templates;' and the 
'Custom Editor' that allows you to modify any combination of the 
express templates or create your own graphic display from scratch. 

You can also create and store your own 'custom templates' f.or 
quick production of visuals in your own format. 

Oyerhead Expres• offers four typefaces, each with regular and 
italic styles, and each in three sizes from 24 dots to 60 dots 
(about 5im to 14nvn), One typeface, 'Modern,• also has two addi­
tional sizes 18 dots (about 'Imm) and 75 dots (about 17mm). That's 
a selection #rom 32 different font choices. Each font has it• own 
punctuation and special symbols! in addition to layout graphics 
like customized boxes, lines, 'bul ets ' etc. 

While preparing your visual, eitfier in the express or custom 
editor, you can hit the 'DO' key to create a schematic visual 
interpretation on ~our screen (if you have the graphics option) to 
check layout. This sch11111atic does not produce text, but a rather 
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clever graphics display with characters replaced by proportionally 
sized polygons. It is very useful, though to check your 'pro­
gram.' After you create your visual program /and check it schema­
tically), you must save the file ana exit back to Overhead Ex­
~'s main menu. From here you may generate the •presentation' 
e1-fher on your printer or first check it with your graphics screen. 

By selecting 'Review on Screen • Overhead Express will 
display a reduced version of your visual as it will appear when 
printed: all fonts are supported, sizing is accurate 1 and a neatly 
drawn box surrounds the graphic to show the size or your page and 
margins. (I wonder what the combination of Overhead Express's 
screen display and the Polaroid Palette would do!) This process 
does take about a minute for the program to load all the graphics 
drivers and fonts. The final step is to choose 'Produce Presenta­
tion• from the main menu, in order to generate the hard copy at 
your printer. I wish that space in this review allowed me to 
include the printed results--you'll just have to take my word 
for the fact that they're pretty impressive. 

While I haven't tried it very much, Overhead Express also 
provides ~ •screen Presentation• mode that will animate a visual 
presentation on the screen without operator intervention. This is 
similar to the self-running demonstrations we all see at computer 
~tores. If you plan to set up a Rainbow at some conference or 
exposition, Overhead Express can create and display your customized 
message. 

The program supports a variety of dot-matrix printers, inclu­
ding the LA-50 and LA-100 Epson MX/FX BO and 100, IBM graphics C. 
!ton 9510/Prowriter.\ c.ftoh 1550/Prowriter II~ NEC PC-8023-A-C, 
Okidata Microline 8 -II (also Microline 92 & 9~), and the Apple 
Matrix printers. I would have wished for a device library that 
supported one or two of the more popular multi-pen plotters, such 
as the HP 7074A, but I really am grateful that BPS included as many 
(non-DEC) printers as they did. I hope that this broader printer 

librarth~a~~~u:l trI~de~~~l~:~~~ow f~~~w~~~tomized for the DEC Rain-
bow, and it's well thought-out, clear, and organized. The only 
negative thing about Overhead Express is that it's copy-protected: 
once again an example of inconveniencing the innocent. You can 
make one or two copies (sufficient for a backup disk and transfer 
to a hard-disk), but that's it. For $15, you can buy a backup 
.. ystem disk. 

N. Jay Bassini PhD, a writer and consultant on Enviromental Manage­
ment, is the Lhairman of the ~ashington Area Rainbow User's Group. 
This review appeared previously in the WARUG Newsletter. 

(c) 1985 by N. Jay Bassin 

======&•======================================================== 
PRODUCT REVIEW: WORDMARC 

by Caroline M. Mack 

WordMarc is a user-customizable 
which runs on the DEC Rainbow and PRO as 
the MicroVax), IBM PC and compatibles, 
sional. Formerly known as Muse, it is a 

word processin~ program 
well as Vaxes incluaing 
HP 150 and the I Profes-

powerful, versatile pro-
gram. 

WordMarc for the Rainbow comes with a four-part manual, 
a Quick Reference Guide, five disks, keyboard stick-on labels, a 
Function Key Reference Chart for the IBM PC (useless for the Rain­
bow), and separate installation instructions for the DEC Rainbow. 
Installation is not difficult, but it can be very confusing. 
Wor<f1arc consists of more than 130 files. Many (particularly 
different printer files) are not necessary to operate the program. 
The sheer number of files could cause panic in someone uncomfort­
able with computers. 

Worct1arc is menu driven and provides 
with ex•rcises to help the user get started. 
exp•rience with other word processing programs 

a self-teaching guide 
Users who are have 
may pref er to learn 
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from the User's Guide which provides information in a more concise 
form. After ~or<f1arc is loaded, the user types in 1-11, and the main 
menu app•ars1 

EDIT 
CREATE 
SPELL 
PRINT 
MANAGE 
GLOSS 
AUX 
LANG 
EXIT 

an existing document 
a new document 
check spelling in a document 
or review a document 
files 
glo~sary oeeratjons 
aux1l1ary functions 
language change,. 
from word processing 

Users who have learned the command .. can choose to work without 
menus. 

To begin a new document, the us&r moves the cursor to Create, 
and th•n presses Execute (the DO key). The user is given a choice 
of document types (the user can also add custom document types): 

LETTER 
MEMO 
MANUAL 
TWX 
WIDE 
ASCII 
NO 
RETURN 

format 
format 
format 
format 
format (132 col) 
file format 
specific format 
to Main Menu 

After choosing the type!· the appropriate screen appears. Typically 
there are up to four 1nes of information at the top of the 
screen. The top line lists the name of the document, the mode, the 
ea9e number, the screen number, and the current prompt (if any). 
The second line displays instructions related to the current func­
tion. The third line is a user response line, and the fourth 
line is the format line. Text is displayed below the format line. 
Wor<f1arc provides a choice between 80 and 132 columns on screen, 
but allows a document width of up to 163 columns. 

Wor<f1arc operates in typeover mode: if the user backspaces 
to make a correction, he will type over the characters already 
there. The user cannot toggle to insert mode. Thus making changes 
and corrections requires more strokes than in word processing 
programs which allow the user to operate in or choose insert mode, 
where existing text is pushed forward as text is added. In addi­
tion, the delete key does not delete backward so you must make 
several keystrokes to delete even a single character or space. 
This slows text entry. 

Wor<f1arc prompts allow the user to get in and out of files 
easily. After the user completes creating or editing a document, 
he presses FILE to get the following menu: 

OPT! ll' 
REFILE 
NOSAVE 
SAVE 
ASCII 
lot1 
RETURN 

select printing options 
this document as changed 
this editing session 
and name this editing session 
save this Wor<f1arc document in ASCII format 
save this ASCII document in Wor<f1arc format 
to this editing session 

The original document can easily be replaced with an edited ver­
sion both versions can be saved or changes can be abandoned. 
The ASCII and lot1 options allow the user to import and export files 
from other sources. 

Choosing OPT!ll' allows the user to set the printing options. 
When the user has hyphenated, added headers and footers, paginated, 
and merged, he can review the document on screen as 1t will look 
when it is printed. Wor<f1arc supports a long list of printers, and 
allows the user to define other non-supportea printers. 

Wor<f1arc is nearly a 'what you see on screen is what 
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you get' word processor with most of the features a user would 
expect in an expensive word processing program: center, bold, 
underline character overlay, super- and subscript (up to 13 le­
vels, wit~ the ability to suppress them where it makes a paragraph 
look messy), search and replace, a choice of hyphenation styles 
(soft 1 hard, automatic, semiautomatic, and manual), automatic 
repagination, right justification and merge. Two nice features 
are aocument encryption and the ability to pop out to the operating 
system without exiting first from Worct1arc. Worct1arc also has a 
recovery feature which minimizes the loss of text in case of an 
unexpected power loss (maximum loss is 200 characters). Accidental 
deletions can be completely recovered if recovery is instituted 
immediately after they are made. Version 4.0 of Worct1arc, the one 
tested, does not have a footnoting capability; however, Worct1arc 
expects to add that function in t~e future. Some of the Worct1arc 
functions are accomplished in an awkward manner. Page numbering, 
for instance, is done with headers or footers. 

Worct1arc functions are centered around the number and cursor 
keypads, although a few of the Rainbow's function keys are used. 
For some reason, Worct1arc chose not to use some of the six keys 
above the cursor key in the way they are marked. All is not lost, 
though: if the user does not like the way Worct1arc set up the 
keys, or prefers not to pepper keycaps with tiny plastic stick-ons, 
Word'larc functions can be reconfigured to other keys. The user 
could, for instance, moue Worct1arc functions to the function keys 
at the top (excepting Help and Do)! and create an appropriate strip 
instead of using the stick-on labe s. 

The ability to reconfigure Worct1arc is not limited to the 
placement of function keys. Worct1arc includes the source code for 
menus, prompts, dictionaries, system, and printer definitions. The 
Technical Reference Guide's instructions on reconfiguring are 
geared toward the IBM PC, but an experienced user or programmer can 
edit and recompile the source code files. 

The main spelling checker consists of about 40 000 words. 
(An additional spelling checker, available only if you ~aue a hard 
disk contains 20,000 more words.) It goes through the document 
and flags misspelled words; the user must use the combination of 
the Search and Spell keys to find the misspelled words. It is 
sometimes difficult to tell on screen which words, have been flag­
ged. Worct1arc allows 'Reverse' spelling so that the user can 
check backwards as well as forwards in a document. The spelling 
check also produces the statistics necessary' to determine the 
document's FOG index (reading level): total word count, average 
sentence length, and average word length. In addition to the Main 
spelling dictionary, Worct1arc provides the option of establishing a 
User Dictionary for specialized terminology, a,nd a Document Dic­
tionary. The Document Dictionary is meant for large documents 
which go through a number of editing cycles., Instead of marking 
the same words each time, it avoids marking specific words, terms, 
abbreviations, and acronyms which have already been accepted in a 
previous document. The d1ctionar~ doesn't check single letters, so 
a typo, such as •t• instead of it', would go unnoticed; it does 
however, mark capital letters found in the middle of a word or not 
at the oeginning of a sentence. 

WoraMarc's Abbreviation Glossary is similar to boilerplating 
and macro functions in other word processing programs. Its most 
obvious use is for recalling boilerplate phrases or paragraphs with 
only a few keystrokes but 1t can also be used to recall an elab­
orate sequence of keystrokes. By choosing Gloss from the main 
menu, the user brings up a menu which enables ~im to edit for the 
Glossary: 

EDIT 
ERASE 
REVIEW 
LIST 
LOCAL 
GLOBAL 
RETURN 

or create a glossary item 
a glossar~ item 
glossary item abbreviations 
prepare a glossary item listing 
select the local glossary 
select the global glossary 
to the main menu 
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Worct1arc can be configured to provide foreign l.,guage 
prompts, menus, and error messa!J!s for Dutch, Franch, &er•an 
Italian, Spanish, or SWedish. The foreign language option, invoke~ 
through the LAN& option on the main menu must be separately in­
stalled for each language, at a cost of t45 per language. 

For a word processor which advertises that it is available on 
mainframes, minicomputers and micros, Worcl1arc's lack of a Sil!IPle 
file transfer process is baffling. Like many other companies, 
Worct1arc has chosen to make related programs available only for the 
IBM PC. There are currently no plans to make a Rainbow ueraion of 
~~~~1~~;:dL~~~a~df}!~t~rg~~~:~nPfGAr~~ ~~~cOa:~~~ws files to be 

Word Perfect's documentation is adequate but not spectac­
ular. It is divided into four areas1 the Installation Guide, the 
Self-Teaching Guide, the User Guide! and the Technical Reference 
Guide. It lacks a comprehensive Tab e of Contents to pull the 
entire document together and make it easier to find information. 
The Index is short incomplete and located not at the end of the 
manual (after the fechnical Relerence Guide), but at the end of the 
User Guide (p. 155). Lack of a good Table of Contents and Index 
means ~hat the user spends too mu~h time flipping through the 
manual in an attempt to find necessary information. 

One of the places Worct1arc really shines is in its ability to 
include alternate characters within text. In addition to foreign 
language symbols, Worct1arc will allows the user to type complicated 
mat~ematical formulas into the text, see them on screen, and then 
print them out. This facility requires an alternate character 
ROM. Two are available: Worcl1arc supplies a ROM which corresponds 
to the Diablo ECS Elite 12 Scientific printwheel, and DEC, the DEC 
Technical chip1 which corresponds to the LA100 Symbols 10 character 
set. Worct1arc s ROM is S . 

Worcl1arc's literature states that it requires MS-DOS and 256K 
RAM for the Rainbow, but it is a huge program which resides more 
comfortably on a hard disk. (In fact, a hard disk is required in 
order to use the 20 000 words in the 'Additional Spelling Disk.') 
Worct1arc for the Rainbow is not copy-protected, so installing to a 
hard disk is fairly simple. The Rainbow version of Worct1arc is 
S· ; the Pro version. which requires the P/OS operating system, is 
S· . Updates are S each. Oiscounts are available for quantity 
~~~c~:!!~ire~or~~rfn;~ara~~~arc ai~e:~ail:b1!ecp~~;a~ar~u~g~~~a~~ 
International~ Inc.~ 260 Sheridan Avenue, Suite 200, Palo Alto, CA, 
94306, (415) ~26-1911. 

Worct1arc's extreme flexibility is great for the user who is 
prepared to take advantage of it, but the program is frequently 
awkward to use. For t~ose who need a word processor which can 
handle spacial symbols, or those who want prom~ts, menus, and error 
messages in langua~es other than English, Wortf1arc may be an excel­
lent choice. Worcf'larc may also be a· good choice for those who 
need to tranafer documents to a wide variety of different compu­
ters. For users who prefer a word processor which is easy to 
~~:ic:~d w:~~:~~ca~ff~~s ~~ys~~~~~:i o~~I~arForm~~er~0 tw~~ ~og~~~ 
whether Worct1arc will suit them: a one month trial package, inclu­
ding all documentation, for S 

(c) 1995 by Caroline M. Mack 

============================================2•~================= 
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PRODUCT REVIEW: WRITER'S PACK 

by N. Jay Bassin 

Say wh•t you will about WordStar; a real cottage industry 
exists out there writing supplementary software to be used with 
that venerable (if somewhat obsolete) word processor. The folks at 
Digital Marketing (2363 Boulevard Circle, Walnut Creek, CA 94595; 
415/947-1000) have packaged a set of six such programs, written by 
three different sources, into one product. Writer's Pack includes 
Footnote, Pair and Biblio~ra~hy (Protem Softwaref; Ifie Random House 
PT001'i'iade.--and Grammat1 ( ang Electronic Pub 1sh1ng); and Index 
(Orthocode Corp.). Each of the programs pretty much stands on its 
own (remarkably, some of them are even incompatible with one ano­
ther') and are designed to supplement the capabilities of Word­
Star, Select, and other CP/M word processors. I will give a brief 
overview of all six, and then discuss in some detail each of the 
programs. My personal favorite of the bunch is Proofreader. 
Writer's Pack [$ ; CP/M-86/80 or MS-DOS; 64k] includes five 
diskettes and an ettective manual. 

As its name implies, Footnote is a utility that numbers and 
manages the placement of foot~lt is fairly easy to use, and 
allows placement of notes either at the bottom of the proper page 
or collected at the end of the paper. A particularly nice feature 
is its ability to run footnotes over several pages. As footnotes 
are added or deleted, the program automatically corrects the num­
bering. For someone who uses footnotes extensively, this is a 
very nandy program. Pair is a companion to Footnote only in the 
sense that it appears-Do the same disk. Pair checks a WordStar 
file to ensure that paired control characters--(such as bold and 
underlining toggles, etc.) or parentheses, quotation marks, or 
brackets match. 

Biblio5ra~ha is a librar~ utility that checks a WordStar 
file for em ed e 'key words, matches those key words to entries 
in a separate (user-created) master bibliography, and constructs a 
document bibliography of all names cited. There are a number of 
different formats which may be selected. If you're into literature 
citations in a big way, give this program a good look. 

Grammatik bills itself as a 'grammar checker' and 'beyond 
a spelling checker.' It checks for common typographical errors 
such as a 'STicky sHift key,• doubled words ('the tne'), and proper 
eunctuation. It will check WordStar files against two included 
phrase dictionaries' that contain about 600 wordy, awkward or 

sexist phrases and suggest alternatives. Finally, Grammatik will 
display a summary taoie for your document, listing the number of 
words, sentences, problems detected, the average sentence length 1 
etc. My advice here is to read tne phrase dictionaries to see ir 
you are likely to use any of the poor constructions. If not, this 
program is probably not worth the time. 

Index reads a WordStar document file into which you have 
embedded"Sjiecial 'dot commands' and creates an index and/or table 
of contents of these key terms. The index and table of contents 
are written to separate files for subsequent editing or printing. 
The manual for Index is the most confusing of the series, and a 
WordStar file prepared for indexing may generate problems if you 
try to use the Footnote program on 1t. Index does produce 
nice-looking indice~ndented, nested tables--of contents. A 
unique feature of the indexing program is its ability to cross­
reference key words. However, 1t ta~es a lot of work and thought 
to place index keys in every instance where a word should be ci­
ted. How many 20-page reports do you see with a complete index? 
If you're writing a text book let your publisher index it on a 
mainfr.ne. 

The Random House Proofreader 

Tht Random Ho~tr Proofre~der is an excellent dictionary 
progr ..... I used to t ink that lated dictionary utilities because 
my writing is oftrn very technical and the usual spelling checkers 
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with 30,000 words or so seemed to stop every other sentence to ask 
about such words as 'precipitation.• I was therefore quite pleased 
with the rrsults from Proofreadrr I saw in a test run on a 5,000 
word trchnical pa~er. The Rainbow version contains a giant dic­
tionary of over 84,000 words, one of the largest I have ever seen. 
It is remarkabl fast, much quicker and more precise than either 
MicroPro's S l Star or the spelling checker in WordPerfect. The 
program wor s on CI! files as well as WordStar, and generally 
recognizes the 'soft hyphens' and soft carriage returns in the word 
processing file. Unless you install it on a hard-disk, you will 
have to switch diskettes to use it: Proofrrader takes 234KB of 
disk space in five files, including 1B2KB 1n the dictionary file 
alone. Proofrtader is written for CP/M-80 and therefore may not be 
accessed from w1th1n WordStar version 3.xx with the 'R' command 
from the main menu: you must initiate the program from the CP/M 
prompt. For the same reason, it cannot be transported to DOS and 
used with AME86.EXE, althougn WordStar itself can be. 

Proofreader is quite easy to use. Assuming the program is 
in drive A and your document 'FOO.TXT' is in B simply type 'PRF 
B:FOO.TXT<cr>. Proofreader immediate!~ reads F06.TXT, displays the 
total number of words and the number of unique words, and sorts the 
words alphabetically. For a document of over lOuO uniqur words 
(perhaps a 5000-6000 word document), this sorting may take up to 
ten seconds. After sorting, Proofreader checks each unique word 
against its master dictionary (PRF.olc). The so,ooo+ word dic­
tionary takes about three minutes or so. Proofreader then searches 
an auxiliary dictionary (PRFDIC.AUX) that 1s user-created. 
(PRFDIC.AUX comes ready-supplied with all the WordStar dot-commands 
and control characters,) The auxiliary dictionary will normally 
grow automatically with use of Proofrea~er. After checkin~ through 
the dictionaries, Proofreader will d1sp ay the number of unknown' 
words it has found, and will offer a menu for continuing. While 
¥OU can just dive in with option •c• and correct words in context, 
I su~gest that the first step normally be option 'R'--reviewing 
each unknown• word in sequence, but not in context. That way 
many unknown but correct words such as proper names or intentional 
misspellings can be eliminated. As each word is displayed, you may 
acknowledge that it is incorrect or type 'N' to indicate 1t is not 
correct. After this run, control returns to the main editing 
menu. If you then type •c" to correct questionable words in con­
text you will get another menu with 7 choices: (C) correcting the 
word; (0) asking for dictionary assistance; (L) accepting the word 
and adding it to the auxiliary dictionary; (A) accepting the word 
for just the rest of the document· (I) ignoring the word just this 
time; (Q) aborting the session without saving any changes; and (E) 
exit and save all changes so far. Proofreader has some pr~tty 
nifty features in its correction routine. first is the fact that 
unknown words are displayed in context of two lines of text, so 
there is no doubt about what you meant, Another is that a correc­
tion itself is checked against the dictionary to make sure you 
don't compound the error. Run-together words ('theonly') can be 
corrected and words may be deleted by just hitting RETURN. Final­
ly, all subsequent identical errors are automatically corrected' 
Proofreader will make corrections to the file and generate a ".BAK' 
file conta1nin~ the original document. 

What won t Proofreader do? For starters, it wonJt re-form a 
paragraph if, for example, the document was right-justified. You 
will have to go back to WordStar and reform with the 'B. If you 
are working with a justified document, you can select one of two 
other options that will just 'Mark' unknown words (with an 't") for 
later searchin9. For another, it ignores punctuation errors, case 
('lake Erie' will pass), unpaired quotation marks, parentheses and 
brackets, and doubled words. It won't catch improperly hyphenated 
words or word-pairs. Finally, and most awkwardly, it doesn't 
recognize 'soft hyphens' where they occur at the end of a double­
spaced line. All-in-all, I think that The Random House Proofreader 
rivals the best spelling checkers available. If all you need 1s a 
speller, try to get this one without the package deal. 
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Footnot1t 

As its nam1t implitts, ~ is a utility that numb1trs and 
manag1ts the placemttnt of fOOfiiOfii', It Is fairly 1tasy to use, and 
allows placement of not1ts 1tith1tr at the bottom of th• prop1tr pag• 
or coll1tct1td at th• end of the paper. A particularly nice featur1t 
is its ability to fun footnotes ov•r sev1tral pages. As footnotes 
are addltd or del1tted, the program automatically corrects the num­
b1tr i ng. f.li.r. ch•cks a WordStar file to 1tnsure that paired control 
charact1trs (such as bold and und1trlining toggl1ts, 1ttc.) or paren­
thes1ts quotation marks, or brackets match. 

~ootnote (CPIH-86 64k) runs with two files: FN.C1D is the 
actual program, and DPflCNS.FN contains a us•r-changeable ov1trlay 
that defines function keys and control-co11111ands used by FN.C10 
and PAIR.C1D. (Because FN.C1D and PAIR.ll1D are written for 
CPIH-86, they may be called from th• WordStar main menu with the 
'R' c011111and and/or transported over to HS-DDS and used with AHE86. 
If you use Footnote·often, it would bit advantageous to install it 
on your Wori!STirilTsk.) 
~ works by marking 'calls' in the text wherever you 

want t~to footnotes with the symbol •@,• As you type your 
manuscript, you delineate text areas from 'note' areas with fami­
liar WordStar non-printing controls embedded in the text. (You 
may enter the footnote itself either in the text as you go along or 
in a separate file.) If the notes are within the textfile, notes 
are delimited by a ••R• and a '.PA' on the left margins, with 
the consecutive notes between marked with an •@.• As a result, 
page layout (as measured by WordStar's page numb1tring on screen) is 
confusing. A more important factor is that a WordStar text file 
with embedded ~ co11111ands cannot be printed cleanly except 
after completin~ormat' procedure. After saving the WordStar 
file, you run Footnote in order to consecutively number and match 
each 'call' to its note. The opening m•nu offers six choices: 
N)umber notes; F)ormat footnotes in a textfile; R)emove notes from 
the textfile to a separate endnote file; H)erge endnotes into the 
textfile; C)hange options; and eXit to tne system. 

The first step is to N)umb•r the notes and calls to ensure 
that they match. After doing so, you may re-enter WordStar to 
ch•ck, but FSotnyte will let you know how many notes it created. 
If you create a extfile with included notes, you may choose to 
R)emove the notes to an endf ile, or conversely you may choose to 
H)erge the endfile of notes into the textf ile. If you want 
footnotes formatted at the bottom of the proper page, you must then 
F)ormat the document before you can print it. In formatting, 
Footnote creates a temporary working file on the disk that contains 
~file. You must therefore ensure that th• disk is neither 
write-protected nor too full. After formatting, F¥~tnotr has 
created and saved a print-ready document that uses so carriage 
returns to 'design' each page. It marks 1tach page with a '.pa' 
that WordStar uses to define a page-break, and fills in any space 
between the notes and the bottom of the text with carriage re­
turns. Fortunately, Footnote creates a '.BAK' file from your 
non-formatted textf 1le. Foatnote allows you to select any of three 
numbering schemes: uperscriptedl; superscripted and 
und1trscore~; or just underscored and slashed.3/ You also 
have a separate choic• over how the numbers will appear in the 
notes. 

If I used footnotes regularly, I would really like this 
program. It's better than the footnoter in version 3 of WordPer­
fect, and for some additional work in preparing the manuscript, 
produces professional-looking page layouts. However, it will only 
work with WordStar (and maybe Select) files. 

Pair 

Pair reads WordStar (and maybe Select) textfiles, locates 
any coii"ffiil character (such as •s or AB) or text markers--(,),[­
,J,<,>,"-and tries to match them to a counterpart. If there are 
any unpaired marks within 200 characters (changeable by the user), 
Pair marks the 200th character with a'}' (also changeable) that 
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you will hav• to s1tarch for using WordStar's global s1tarch func­
tion. flli.r. must be conflgurltd to search for 1tich mark. In oth•r 
words, ~t's set for •s (underline), It will not find a missing 
quotation mark. It can get a bit t•dious to run the program a 
dozttn tim•s, r1tconf iguring ••ch timtt, just to chltck for rairs. 
R1talizlng this, Pro/Tem included dir•ctions for cr1tating batch 
processing' co11111ands as a 'submit' file in CPIH. By following 
their instructions, you can cr1tat1t a c011111and fil• that will Sttarcfi 
for any number of markers. The catch, thougl:l, is that it will 
s1tarch for only on• at a tim1t 1 from b1tginning to 1tnd, and th•n 
r1tpeat with th• n1txt. f!.i.!. ain't worth it. 

Bibliography 

Bjblio~r~§h~ is a librar~ utility that checks a WordStar 
fil1t for am • ~ 'k•y words, matches thos• key words to 1tntri1ts 
in a s1tparate (user-cr1tat1td) master bibliography, and constructs a 
docum1tnt bibliography of all names cited. If you do a lot of 
t1tchnical writing with citations to other authors or references, 
this is for youf The most striking feature about it is its 'data­
base' format for the master bibliography. While you can cr1tate any 
number of separat• bibliographic files, you can also put your 
1tntir1t r1tference library on one file, and write any number of 
s•parate papers all drawing from the master file! Where was this 
gem when I was in graduate school? The first thing to do is 
to create a bibliography (using WordStar or .l!lJ1. word processor), 
Each entr¥ begins with a ·~KEY:' heading that iQentifies a unique 
'keyname. This keyname will be used 1n your manuscripts to call 
this particular citation. The bibliographic entry continues with 
additional user-defined headings (e.g., author, date, title, publi­
sher, etc.) and an '%Annot1' or c011111ent header that could contain a 
short abstract. Each entry (record) ends with a·~:·. 

When you're writing your paper, you include a reference 
to th• appropriate bibliographic record with a citation such as 
·~Einstein, 1905'. The citation is identical to the matching 
keyname heading in the bibliography except that it begins with a 
percent sign and ends with one of these four characters: ), %, i, 
or i· Thus1 all of the following citations will match the-ieynam1t 
'Einstein, i905': 

(Einstein, 1905) 
%Einstein, 1905) 
%Einstein, 1905: p. 235 
(%Einstein, 1go5• 
As Einstein (190~) wrote •.• 
In Einstein's (1905) paper ••• 

Bibliography's menu will display the current settings for 
nine separate functions. For example, you can choose to omit 
th• annotation from the list of references (probably a good idea); 
number each entry in your list of references; alphabetize your list 
of referencesi etc. Once your settings are correct, ~ou hit RETURN 
and type in the name of your article, the name of your library 
file, and the name of a new file to contain the sorted list of 
references. This last file may then be m•rged into the end of 
original text file if you wish. If you embed a keyname that is not 
contained in the library, Bibliography will create another file 
called 'CANTFIND.BIB' with the missing citations. With Vibljo­
.9!..!Rbll you have quite a choice over format for your list o re e­
rences. Rather than try to list them all, I'll just say that every 
journal style I'm familiar with is included, from alphabetical to 
consecutively numbered. After you finish modifying your paper and 
are ready to print it, run Bibliogra¥hy one last time to remove the 
'%'s embedded in the text. 1 ou can also do a global 
search/replace to delete the symbo s within WordStar.) ~ 
.9!..!Rbll will create a '.BAK' file each time it modifies the text. 

As if this weren't enough, Pro/Tam includes in the diskette 
three additional utilities: SORTLIB.ll1D, HERGEBIB.C1D and 
LISTKEYS.C1D. SDRTLIB alphabetizes your master bibliographic 
library. This means you can add records anywhere and sort the 
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whole thing. Pro/Tem sa~s that with 128k of memory, you can sort 
about 1200 entries. MERGEBIB creates a single alphabetized biblio­
graphy from a number of different bibliographies; for example, if 
you wanted to merge separate chapter bibliographies into a single 
bibliography for the whole book. LISTKEYS generates a list of all 
keynames in in library. Bibliosraphy, written in CP/M-86, can also 
be run from the WordStar opening menu and it is compatible with 
AME86. The manual is pretty clear--certainly above average for this 
type of product. My conclusion is that this program is a winner! 

Grammatik 

Grammatik bills itself as 'beyond spelling checking;' a 
'system that checks for typographical errors and analyzes writing 
style.' Grammatik reads WordStar (or ASCII) files and searchs for 
words or phrases listed in user-changeable dictionary files. In 
addi tion 1 it checks for proper capitalization (for example, the 
first letter of the first word after a period, or a 'sTicky shifT' 
key), paired punctuation marks () 1 '',IJ,<>, and doubling of words 
or punctuation such as •the the• or ,,•. Naturally, the program 
assumes that the words are all spelled correctly to begin with. 

The distribution disk comes with six separate files: GMK.CCl1 
is the main document analysis program!· PHRASES.GMK is the main 
phrase dictionary; SEXIST.GMK is an auxil ary dictionary of 'sex­
ist,' or gender-dependent, words; PROFILE.CCl1 is a separate program 
that will list each separate word in the document together with the 
number of times it's used; SORTDICT.CCl1, a utility that 
alphabetically sorts phrase dictionaries (or any ASCII file with 
records on separate lines); and SAMPLE.TXT, a demonstration file. 

Grammatik's main menu lists 12 choices to configure the 
program's run. Each execution must have the name of a phrase 
dictionary and the name of the document file; Beyond that, the user 
may select the ~~thod of error listing, output file, or categories 
of errors to exclude (if desired). Multiple phrase dictionaries 
may be 'read in' to memory. Each time Grammatik matches a poor 
sentence construction, it stops(if desired), displays the offending 
word or phrase together with the sentence number (if desired), 
category of error ('redundant,• 'wordy," etc.) and, optionally, one 
or more alternatives. If an output file has been named, errors 
will be marked with an •?f:e•, where •e• represents a one-letter 
symbol for the type of error. Grammatik won't allow you to correct 
a sentence interactively. At the end of the run, Grammatik will 
display a summary table listing the number of sentences, number of 
words, average sentence length, average word length, number of 
questions and exclamations, the number of sentences with fewer than 
14 words or more than 30 words, the shortest and longest sentences, 
the number of prepositions) and the number of sentences with conju­
gations of the verb 'to oe.• I leave it to you to decide whether 
these statistics are useful. 

How well does Grammatik work? I modified the SAMPLE.TXT 
file to throw in some add1t1onal errors similar in type (but not 
identical) to those already there. Most of the poor constructs I 
added (my favorite was •, •. like 1 for instance, ••. ') were not picked 
up because they were not explicitly listed in the phrase diction­
aries. This leads to the software's biggest failure. Grammatik 
does not know the meaning of any words. It only recognizes poor 
construction if that exact phrasing is located within a diction­
ary. If you are unaware that ' •.• liKe, for instance, ••. • is redun­
dant, Granwn~tik won't catch it because it's not in the distribution 
dict1onarywh1ch contains, by the way, about 500 phrases). If you 
are aware of that, you probably wouldn't be using it in the first 
place. Unlike a spelling checker that questions anything it does­
n't recognize, affording ~ou the opportunity to correct it or to 
have the dictionary 'learn the new word, Grammat~k will not ques­
tion anything it doesn't recognize! Gr~ati cannot recognize 
subject-verb agreement ('I doesn't think so or even whole sen­
tences ('Works with text files too.'). Grammatik is also supposed 
to check paired punctuation marks. In the 10-sentence test docu­
ment I tried, there were three intentionally unpaired quotations 
and parentheses. The program picked them all up, but failed to 
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properly identify which sentence they were in: all three were 
attributed to the last sentence (which, coincidentally, did not 
have any unpaired punctuation at all)! Grammatik is written for 
CP/M-80, so it cannot be accessed with the 'R' command from Word­
Star's main menu. 

For the same reason, 
cas~ yo~'re happily using 
dat1on 1s to give Grammat1k 

Index 

it is not compatible with AME-86, in 
WordStar under MS-DOS. My recommen­
a miss. 

Index reads a WordStar (or ASCII) text file into which you 
have eiii'6ii!Oed special command strings that identify key words 
and creates an alphabetized index and/or table of contents of these 
key words. In theory, it sounds great. In practice, like other 
programs in this package, the return ·may rarely be worth the in­
vestment of time. Index, like Grammatik, is wntten for CP/M-80 
and also may not 'bi'li"ied from the HordStar menu or from AME86. 
Because Index treats table-of-contents generation quite differently 
than index-creation, I will discuss. them separately; tables of 
contents f1rst: 

Index uses as its primary embedded controls, WordStar-like 
dot commands wi{h three dots. WordStar interprets any line begin­
ning with two (or more) dots as a non-printing comment. !'!hen 
generating a table of contents, ~ou are instructed to put a " •.. T' 
command in columns 1 through 4 of the line immediate!~ above the 
line to be entered in the table of contents. Any WordStar printer 
controls (such as AB for boldface) are legitimate in Index also. 
The table of contents can have indented minor headings if you 
choose, up to 16 levels. For example, if you have a bolaed head­
ing ABJNTRODUCTICNAB that you want in your contents table as 
a third-level subheading, you would type ' •.. T3' at the left margin 
of the line immediately above the heading. Index will automati­
cally collect all such headings, note the page --niiiiiOer each is on, 
and generate a text file with the formatted table of contents. 
It gives you a wide selection of formats to choose from and custo­
mize. There is one catch, though it~s a minor inconvenience: the 
table of contents heading must be alone on the line. If you format 
your text with a minor heading that starts a line of text, the 
entire line will end up in your table of contents and you will have 
an editing job on the generated table of contents file. Similarly, 
if your heading is underlined or bolded as in the example above, 
and you do not want the word underlined or bolded in the contents, 
you will have to edit the output file. If you use tables of con­
tents, this little program is relatively easy and does pretty 
work. Since the 3-dot commands are com~atible with WordStar, you 
lose no flexibility in just using Index for tables of contents. 

Index's index ~rovision the-primary purpose of the program, 
is aboii'tiiS straight-forward. However, the accuracy and thorough­
ness of the index is entirely dependent upon the user, not the 
program. This means that you will have to mark every single in­
stance of a particular term throughout the document; all Index 
~~:st~~~ ~YYei~st~d~~:~ t~rf~~e~~ i~~:xP~~r1sn~T~~~~·ab~~eP~~c6~r~~ 
the paragraph containing the word to be indexed. The index call 
also uses a three-dot command, in the form • ... X text' where 'text' 
stands for the word or phrase you want indexed. In this 
most-simple case, Index will create an alphabetized list of your 
calls together w1th--u;e-page number that the call is on. For 
example, if you have a paragraph discussin~ computers on page 4 
of your document, you could put the command •.. X Computers' above 
the paragraph and 'Computers, 4' would appear in your index. If 
you also had that same call next to a ~aragraph on page 8 1 the 
index would show 'Computers 4, 8'. If two or more index calls 
exist on one page, Index will list that page only once. The calls 
must be preceded a;;a--S"ucceeded by hard carriage returns so as not 
to loose their place on the left margin during paragraph refor­
ming. For this reason, the calls must not fall within a paragra~h 
or else the paragraph cannot be reformed after text editin~. It's 
important to realize that Index does not 'recognize the key 
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word: It will not automatically index every subsequent use of the 
terms "Computersa unless you type the same call into every page 
where the keyword exists. Jn revising long paragraphs, it is easy 
to end up with a call on the page before or after the one with the 
actual use of the word. In this case the index will be misnum­
bered. Frankly, I found it extremely tedious and irksome to insert 
index calls at every paragraph a key term is used. I don't know 
why Index couldn't have just been made to 11 remember 11 key words 
once,anoautomatically index every instance of them. 

Index allows nested, multi-level entries. For example, if you 
discus~ainbows on page 6 and a VAX on page 9 1 Y,OU would insert 
a call of the form • .. . X Computers, Rainbow" and ' ... X Computers, 
VAX" in the appropriate places. Your index would look like this: 

Computers, 41 B 
Rainbow, b 
VAX, 9 

Index allows up to eiqht nested levels in this fashion. 
Index arso-provides separate calls for "reference' entries that 
produce an index line such as 

0 Micro-computers, ~ Computers, Rainbow,• or 

11 Z80 Processor, see also Computers, Rainbow." 

Because these reference entries are not page-specific, you need 
insert the calls only once anywhere in the document. 

Index does quite a lot, but in a very labor-intensive way. 
It ~rciduces nifty looking contents and indices, but let's face 
it: few of us write documents long enough to require an index. If 
you're writing a 400 page text book, I think you'd go blind before 
putting in all the necessary calls. Let your publisher do it with 
his mainframe typesetting computer. 

Summary 

To recap this review of Writer's Pack, I really like Proof­
reader and Biblioqra~hy. Footnote Is a very good program for 
~e who does aot of footnoting/ but is too complex to bother 
with if you have onl~ one or two ootnotes. I would use Index 
solely for its table-of-contents provisions and ignore its indexrr=i§ 
capabilities. Grammatik and Pair (which comes on the Footnote 
disk) are not very useful at arr. A guid call to Digital~ 
ing's help line confirmed that ea~h of the programs are available 
~~~af~d~;Yfo~ofre:~~li, ~g~ i~oinoW~~ati~af~r t!g~ih~~blj~;r;po~ 
The ])ui'i(ITed ~<Tice of$ is asavri'i9s only!Tyou can use all the 
programs. If you skip any two (and I urge you to skip Grammatik), 
you can get everything else individually for less! 

This review appeared previously in three parts in the WARUG News­
letter. 

(c) 1985 by N. Jay Bassin 

============================================================== 
PRODUCT REVIEW: INVESTMENT MANAGER 

by Ken Gordon 

Have you ever wanted to use your Rainbow to analyse and 
manage your investments in stocks, bonds, and other financial 
securities? There is now a pro9ram available for that purpose 
which runs on the DEC Rainbow using MS-DOS (requires 128K memory). 
I have recently tested Investment Manager 1 the only Rainbow version 
of an investment program that I am aware of. 

Investment Manager is a portfolio management program de­
signed by the Walton Grou~ of Boston, and distributed by Inter­
national Microcomputer Software, Inc., (!HSI), 633 Fifth Avenue, 
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San Rafael, California, 94901 1 (415) 454-7107. The list price is 
$, which is tax deductible if you use the program to manage 
revenue producing assets. 

Although tne program was designed for professional investment 
managers, with full capabilities, 1t is feasible 1 although perhaps 
expensive, for individual investors as well. As an alternative, 
you can design programs with similar functions using general data­
base programs such as dBase 11 or Lotus, but it is certainly con­
venient to have standardized menus, pre-formatted reports, 
well-tested routines, helpful documentation, and built in communi­
cations utilities. If you want to analyze the historical behavior 
of the stock market to help make investment decisions, you will 
need a different type of program, usually known as analytical 
programs. 

You start by entering information on each stock bond, money 
fund, mutual fund, or otner securities in your portfolio into the 
dataoase. The program asks for name, amount, ticker symbol, date 
purchased, original cost, and current value. This is done only 
once for each item. As you make new investments or sell them, you 
enter them into the database. Whenever you wish, you can enter 
updated quotes and dividends which modify the existing values (I'll 
discuss automatic updates later). 

The program provides for five reports, which you can display 
or print at any time. The reports provide the status and perfor­
mance record of each security, and of the portfolio as a whole. 
The reports offer an up-to-date valuation the results of calcu­
lating several performance measures (sue~ as rates of return and 
impact rankings), and lists of appropriate transactions for annual 
tax and audit purposes. The reports allow investors to compare the 
performance of their investments with alternative investmentsi or 
with the market as a whole. Investment Manager will handle mu ti­
ple portfolios, and a wild card symbol allows you to combine sever­
al portfolios in a single report. For example, you can keep stocks 
owned by your spouse and children in separate portfolios, but 
request the the family's securities be combined in a single report. 

I particularly liked the automatic updating feature. To 
use it, you will need to have a modem, and to establish an ac­
count with one of the financial data services (I used Warner Compu­
ter Systems Data Services). You can use the built-in communica­
tions utility to dial-up the service automatically look up the 
quote for each security in your portfolio, modify your database, 
and hang up. Once I became used to the process, it took only 3u 
seconds at 1200 baud to update a portfolio with about two dozen 
securities. During non-prime time, the cost was about $1.00 for 
the data service, plus a 30 second telephone call to New York 
City. That sure beats looking each security up in the Wall Street 
Journal and doing a lot of multiplying and totalling. If you like 
to •count your money,• you can update weekly, or even daily. 
Warner Data Services includes daily quotes for everything reported 
in the Wall Street Journal plus several thousand bonds. 

The advertisements for this program stress one feature I 
found less than useful: the ability to handle Beta values, which 
is a ratio indicator designed to quantify each particular secu­
rity's volatility, or the riskiness. Only a few sophisticated 
analysts will find Beta values useful. The rest or us can simply 
ignore them without affecting the other capabilities of the pro­
gram. 

You will need to be creative to use some of the capabilities 
the program provides to handle some financial situations you en­
counter. For example, if you want to use the calculations of 
compounded rate of return, you must enter all of the dividends 
or interest you have received since purchasing the security (which 
could involve a number of years). The program cannot handle a 
situation where you have your dividends reinvested, or they are 
used to buy more stocki unless you periodically increase the number 
of shares owned manual y, or you create a new purchase entry cover­
ing additional shares. 

There are several operational aspects I 
program is not copy-protected, so you can put 
witnout difficulty. The speed of operation 
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it on your hard disk 
was excellent when 



using my hard disk. In the original disk I received, the 
load1nq/1nstallat1on function did not operate, but a call to the 
d1str16utor brou9ht a subsequent version that did operate. When I 
called later to find out what data the automatic update program 
required for bonds, I was referred to Robert Walton, the program's 
designer, who graciously sent me an enhanced version of the commu­
nications program. It appears that enhancements to the program 
continue to be made. Although there is no toll-free 800 numoer 
adequate technical support is provided. I found the user's manual 
poorly arranged and less complete than is desirable. For example, 
the significant feature which allows you to combine portfolios is 
only described briefly at the end of another topic, and it is not 
indexed at all. 

In summary, Investment Manager is a worthwhile program which 
functions well for those who need to monitor a portfolio of securi­
ties. Because you will need to enter data on your own portfolio 
and to set up accounts/procedures for automatic updating, you 
should expect significant front end effort before reaching the 
operational stage. However, the automatic updating feature is 
one of the plusses of the program. The greatest minuses are the 
mediocre documentation and the relatively high price. Given the 
limited number of proprietary programs adapted for the Rainbow, we 
should appreciate this effort. If Investment Manager meets your 
needs, 1 urge you to use it. 

Kenneth Gordon, PhD., is an economist with the United States Gov­
ernment Bureau of Standards, and is the co-founder, with his wife, 
Dr. Barbara Gordon, of the Washington Area Rainbow User's Group. 

PRODUCT REVIEW: DO-IT 
by Dennis K. Fitzgerald 

What is Do-It? Do-It is a program to enhance the usability 
of your Rainbow. With Do-It, you can suspend the program you are 
running! perform one of several functions, and then return to your 
origina program where it left off, The functions include a note­
pad editor, a calculator! save screen 1 print screen, terminal 
emulator, and the ability o run one or more MS-DOS commands or 
programs. You install Do-It by running the DOIT command once each 
time you reboot your system. (Most people put the DOIT command in 
~R-s~f~:~E:ifff file.) To invoke Do-It, you just type 

Notepad 

The Do-It Notepad allows you to edit a single screenful of 
text. It can be invoked through Do-It or run as a stand-alone 
program. When you invoke Notepad through Do-It, the screen con­
tents remain 1ust as they were before Notepad was invoked. This 
allows you to include text from your appl1cat1on screen as part of 
your •note.• 

Notepad support Rainbow screen capabilities such as bold, 
blink, underscore, and reverse video. Double width and double 
height characters are also supported. The screen can be set to 80 
or 132 columns. Notepad also supports the line drawing character 
set. It allows you to save the screen image in one of two modes: 
an Image mode that supports all character and line attributes 1 but 
is readable only by Do-It, and a Text mode that supports only ASCII 
text. You can thus save the screen image in whatever mode 1s most 
appropriate to your needs. 

Notepad makes extensive use of the Rainbow function keys. In 
particular! PFl through PF4 and Fl? to F20 are used to turn charac­
ter and ine attrioutes on and off, and the numeric keypad is 
used to enter line drawing characters. When entering line drawing 
characters, you can select the direction that t~e cursor moves 
following each character. This makes it easy to draw vertical 
lines or to draw a horizontal line from right to left. 
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Calculator 

The Do-It calculator uses the Rainbow numeric kevpad to 
emulate a Reverse Polish Notation (RPN) calculator. this type 
of calculator has an avid following, but can be confusing to some­
one who is not used to it. To add two numbers with this type 
of calculator, you type the first number, hit the Enter key to 
put it on a stack, type the second number, and then hit the•+• key 
to add it to the top of the stack. I personally prefer the 
more-familiar infix notation where you type the first number, the 
•+• key the second number, and finally the '=' key. 

W~en the calculator is active, the screen shows a picture 
of the calculator with each of the keys labeled. Each key has two 
meanings with the PFl key acting as the prefix key (a usage that is 
familiar to users of other DEC systems and of the WPS and EDT 
editors). The calculator supports a stack of four numbers, a data 
entry area, and one memory. One advantage of this calculator over 
a real, hand-held calculator is that the contents of the stack and 
memory are displayed on the screen at all times. Functions include 
the usual =, -, *• I, and%. In addition the calculator supports 
1/x, square root, and square functions. Memory functions include 
store, recall, clear, add to memory, and divide memory, by display 
value. Stack functions include roll, exchange, enter, change sign 
and clear. A special function is provided to specify the precision 
of the display. Another function, Undo Last, allows you to recover 
from an erroneous operation, The Help key provides an expanded 
explanation of each key. 

I find this calculator sufficient for my needs, but other 
users have complained that it needs more functions (eg., sine, 
cosine, etc.) to be more useful. My suggestion to someone who 
needs these extra functions is to get GI-I-BASIC or something equiva­
lent and run it as a second application using the 'Run a Program' 
option from the Do-It menu. 

Save and Print Screen 

The Save Screen function allows you to save the screen to a 
disk file for future use. As with Notepad, the screen can be saved 
in Image mode (with attributes) or in Text mode (ASCII only). I 
use Save Screen when I am generating user documentation for pro­
grams. When I want an example of what the screen looks like at a 
~~~~~~ut~r ~~!~tm~~ .. ~he ~~ 0?~am!he~ aju~rm ~~ema~~;~tto tYncf~~: i~: 
text file in my program documentation. ~ave Screen is available 
from the Do-It menu and also can be invoked within Do-It Terminal 
and Notepad using the F4 function key. 

The Print Screen function allows you to print the contents of 
your screen on the printer. The only fully supported printers are 
the DEC LA50 and LAlOO, but any printer should work except when 
double width characters and/or line drawing characters are present 
on the screen. 

Terminal Emulator 

The Do-It Terminal emulates a VT102 terminal with the added 
ability to save the text of your terminal session to a file or the 
printer. A key feature of the emulator is the use of a buffer 
between the communications port and the display. This buffer 
stores all undisplayed data (within the limits of the memory you 
allocate to the buffer when Do-It is installed) even when you are 
not in terminal mode. This allows you to start a terminal session, 
return to your application, and then return to the terminal ses­
sion. You can then display or save the contents of the buffer. 
You can also save the contents of the screen to a file. Printer 
echo can be turned on/off using the Addtnl Options function key. 

Command/Program Execution 

Probably the best feature of Do-It is the ability to run an 
arbitrary program or programs and then return to your original 
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application. Do-It provides two menu options to support this 
feature: the •Run a Program• option to execute a single corrtnand, 
and the 'MS-DOS Command' option to execute a s•r1es of commands. 
In the latter case, you type the MSDOS EXIT command to return to 
Do-It and your original application. 

Gener al 

Do-It has on-line help for all Do-It functions. Help is 
invoked through the use of a series of screens that can be sequen­
tially or randomly accessed. the help screen were created using 
Notepad and can be customized and/or extended very easily. a 
two-page help screen is provided that includes an ASCII table with 
decimal, hexadecimal, and octal equivalents of each standard 7-bit 
ASCII cnaracter. Unfortunately the table has several (more than 
ten) typographical errors. It was easy to correct the two help 
files using Notepad, but I expect better from an otherwise high 
quality product like Do-It. (The two corrected help files, HDI.T 
and HDI.U, are available through the WARUG bulletin board and will 
be availaole in the WARUG public domain library.) 

Do-It comes with an excellent 65-page User's Guide. It is 
well written, accurate/ and makes good use of typographical ele­
ments such as $ize, ont, and emphasis to make the guide easy to 
read and interpret. It includes detailed instructions on instal­
lation of Do-It which should be carefully read. For those who 
can't wait to try out their software, Chapter 2, Off to a Fast 
Start, provid•s enough information to get you started. But follow 
the instructions exactly, including running Do-It from a floppy, 
until you have read tne installation instructions. There are 
separate chapters on each of the functions, a chapter on customi­
zing the help files, and a chapter that addresses possible pro­
blems. The guide has a table of contents, but no index. 

Do-It works on any Rainbow 100 with at least 256K of memory, 
but because Do-It takes up 50K for its resident portion and needs 
an additional 65K to run Notepad and the calculator, you end up 
with less than 128K left to run your application programs. Since 
I've upgraded to 896K, I allocate 256K to a RAM drive, 128K to 
MS-DOS and Do-It and split the remaining memory into two 256K 
partitions. One o/ these is used to run my primary application and 
the other is used by Do-It when it runs Notepad, the calculator, or 
a second program. I can highly recommend Do-It in such an environ-
':~li ~~hRe;~tf;~slo ~~c~':~~d it for a 256K system unless you run 

Do-It requires ~s-Oos 2.05 or 2.11, and about 207K of disk 
space (244K on a hard disk because files on the hard disk have 
to be multi pl es of 2K bytes), The four .EXE files that make up 
Do-It require 82K (84K on hard disk). The twenty help files use up 
an additional 125K (160K on hard disk). If disk space is a prob­
lem, some or all of the help files can be left off. 

Make sure you get Do-It version 1.03 or higher. Earlier 
versions had a "feature• which prevented . you from J?Utting any 
commands after the DOIT command in your AUTOEXEC.BAT file. This 
caused a problem for me since one of the public domain programs I 
use interacted badly with Do-It unless it was installed after 
Do-It. Until I got version 1.03 I had to run •he public domain 
program (SEARCH) by hand each time I booted the system. 

Sometimes when you invoke Do-It, it sends a carriage return 
to your application (or to MS-DOS) when Do-It exits. According to 
VuSoft, this is an unavoidable feature of MS-DOS. That is, when 
your application is waiting in MS-DOS for a character, Do-It cannot 
get at MS-DOS to file input or output unless the character input 
request is satisfied. This does not happen with all applications, 
and is not too serious in many cases as long as ~ou are aware 

:~~~-lt ~i h~~p~~~~~ted(l~~a~~~~s ~~~~ ;i~ u!i~;emyD~~l~:)te 1 e~~~ 
think of situation where it would be disastrous, however, and would 
like Do-It a lot better if this problem did not exist. 

You should also be careful when using Do-It to run another 
application program. while in the middle of typing this review 
into my word processing application program, I decided to do some 
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additional evaluation of the Do-It Terminal emulator. So I invoked 
Do-It, typed 'R' to run a program, and then ran my autodialer pro­
gram. I intended, once the phone number had been dialed, to return 
to my document, and then invoke the Do-It Terminal program .. MY 
autodialer program, for reasons which have nothing to do with 
Do-It, occasionally hangs up the Rainbow so that I have to reboot 
to get it goir19 again. Thit. is annoying, but ordinarily not a 
major problem--EXCEPT when you use Do-It to run the program from 
the middle of a word processing session. Of course, it had not 
occurred to me that this might happen, and I had not saved the last 
set of changes to the review. Fortunately I had been expirimenting 
with the Do-It Print Screen function and had printed about half of 
the new material before clobbering everything. The moral here is 
that, while Do-It was not at fault in any way, it made the conse­
quences of my error much more serious. I recorrrnend that you save 
whatever you are doing, if possible, before using Do-Jt--just 
1n case. 

VuSoft plans to continue support for Do-It on the Rainbow 
and that the next version will grobably include the addition of 
file transfer capabilities to the o-It Terminal. 

Conclusion 

Do-It is a welcome addition to the software available for the 
Rainbow. While it is slightly expensive compared to similar pro­
ducts for the 1811-PC, it 1s, at least, available. Except for 
the problem with sending a carriage return to your application 
in certain circumstances, it is an excellent product. The more 1 
use it, the more I like 1t, and the more uses I find for it. I can 
recommend Do-It to anyone who either has much more than 256K or who 
only runs 128K programs. I congratulate VuSoft on a good, well 
documented, product. ~n-It, which was written specifically for the 
Rainbow, lists for $' , and is a ~roduct of Vu-Soft, 248 Tower 
Road, Lincoln, MA, 01773l (617) 259-0666, and is also a DDS (Digi­
tal uistributed Software product. 

This article originally appeared in the WARUG Newsletter. 

(c) 1985 by Dennis Fitzgerald 

WHATEVER HAPPENED TO Cc:NCURRENT CP/M? 
By Willett Kempton 

A Brief Review of Concurrent CP/M 

Concurrent CP/M is a multi-tasking operating system for the 
Rainbow. It allows up to four programs to be run at one time. 
When only one progr.,, is running, it will run approximately at the 
same speed as under CP/M-86/80. With two, and especially three or 
four CPU-intensive programs active, slowdown can b~ n9ticeable. On 
t~:..,ot~:~ h~~~· :td•~~;in~::;.!iv~i~~0~Ifl: 11~~1: sio~d~~~e~ii~It~~~~ 
~imilarly, a modem program can be downloading through the comm port 
while you run another program with each running at essentially 
full speed. The only comparable #acility MS-DOS is printing while 
running other program. Unlike MS-DOS background printing! CCPl1 
does not freeze up the keyboard for seconds at a time wh1 e the 
other process run~. 

DEC took Digital Research's generic 8088 Concurrent and 
adapted it to the Rainbow. Their port was excellent--probably the 
b•st version of Concurrent for any machine, For example, DEC added 

~e:~~;~:"'u~~ni~~r~k!;r:~~n~~~;h g~~ ~~~~~ ~r"~~~h ~1eih!tf~~~·P~~~ 
cesses. From any process, a 'screen print' utility can be run 
which will print (or save to file) the current screen of any oth•r 
proc•ss. Each process has its own Set-Up par.,,eters so 1 for 
ex.,,pl•, one process can be in BO-column mode while the olher 1s in 
132-column mode. 

PC-27 



Most! but not all CP/M-86 programs will work. Notabl• exc•p­
tions inc ude MAINT and RED. CP/M-80 pro~rams will not work. 
High speed video works as long as it is done via the system calls 
rather than via direc{ memory access. Graphics programs can build 
an image on a graphics screen while other processes run 
non-graphics programs. 

To run multiple programs simultaneously requires the sum of 
the memory reguired for each program plus 164K for Concurrent CP/M 
itself. A 256K machine cannot really utilize Concurrent1 whereas 
512K does quite well for moderate-size ~rograms. The Kainbow's 
ability to go to 0g6K, rather than just 640K 1 becomes very useful 
in a Concurrent environment. 

Digital Research's Technical Evaluation of DEC's Port1 

'ORI to retail DEC Concurrent with GSX' 

Resear~~ ~Y~~er;i~~~twt~~cu~~~~~a1 cpJ:lu~~~~n~SXC~~~o~~!ig~~ ~~?~~~! 
and Rainbow Plus personal computers. The product will be available 
in ORI packaging in January, 1984. DEC has provided 'a very pro­
fessional and sophisticated implementation of Concurrent CPIM,' 
said Allen Beebe, director of DRl's System's Software Division. 
According to Beebe, DEC's software engineering team 'did excellent 
work. Al Perron, who was engineering manager, and his staff have 
brought many minicomputer standards to microcomputer software with 
their XIOS for the Rainbow version of Concurrent.' Chuck Carroll, 
OEM Systems manager for DR!, outlined some of the features of the 
DEC Concurrent. 'It supports five virtual consoles,' he said, "one 
of which can be dedicated to a system status function, so you can 
alwa~s switch to console zero to see what's happening on the sys­
tem. The DEC implementation also passes the full 16-bit keyboard 
value back to the progr""1111ler, so that ISV's have complete control 
of the keyboard. Full VTlOO compatibility is provided, including 
smooth scrolling and double size characters. A sophisticatea 
set-up menu controls scrolling, character size, baud rate, and 
other settings. In addition, an on-line HELP function, accessed by 
a single stroke HELP key functions as a tutorial on how to use 
Concurrent CP/M. Also! Carroll added, the implementation supports 
a 10 MB hard disk, up o 896 KB RAM, and provides two levels of 
programmable function keys: a Corr<nand level, and a Program level 
that allows applications to use the keys without affecting the 
Command level functions. Unlimited characters can be assigned to 
each of the prograwnable function keys. •From what we've seen,• 
Carroll concluded! 'the performance looks outstanding. And, inter­
estingly, the who e thing has been reviewed by a DEC Human Factors 
Committee, so that, for instance, all the screen have been designed 
for a consistent appearance. How many micr-0computer software 
companies have a Human Factors Corr<nittee that pays attention to 
details like that?" 

Distribution of Concurrent CP/M 

For reasons which have not been publicly announced, DEC 
declined to market Rainbow CCPM. They instead returned 1t to 
Digital Research and asked them to d1str1bute it. From several 
phone calls to Digital Research and DEC at the time, my impression 
was that Digital Research was not anxious to market 1ti and wanted 
to just license it to hardware OEMs, (like DEC) and et them sell 
it. After several months, Digital Research began distribution, but 
never advertised the product. I have never seen a review in a DEC 
magazine. The only way any DEC user could even know it existed was 
by the tiny print in an occasional mail-order house's ad. 

Not surprisingly, sales were slow. Digital Research announ­
ced in spring 1985 that they would discontinue the product. Iron-

1 This section is excerpted from a Digital Research 
Publication, 'Digital Research ISV Forum', Vol. 3, No. 4, November, 
1983. 

PC-28 

ically this occurred just at the time that open-market prices 
of 256K RAMs dropped dramatically, allowing many more Rainbow users 
to buy the memory needed to utilize Concurrent CP/M. 

In late May and early June, I made several calls to Digital 
Research to confirm the rumor that they were discontinuing distri­
bution. Several messages were never returned; their current hot 
new product is GEM and Concurrent CP/M (for any machine) is low 
priority. ell 12 June, Judy Merbis, Director of Corporate Corr<nuni­
cations, called. She verified that ORI had decided to drop the 
product. She explained that Digital Research incurs costs in 
listing and maintaining a product, that each separate disk format 
requires its own product codes, and that sales were not adequate to 

justif¥ ~~~iro~~~t;oftware houses I knew who wanted to continue 
selling the product, and asked if DR! would consider licensing it. 
She suggested that anyone who wanted to make such an arrangement 
contact Mike Lostus, whose title is something like, "Manager for 
Operating Systems Marketing'. Address: Digital Research, Inc., 
P. 0. Box DR!, Monterey, CA 93942, (408) 649-3896. 

Conclusion 

Rainbow Concurrent CP/M is an excellent product which com­
bines high functionality withy continued use of existing software. 
It is possible that a small company might license it from Digital 
Research, and c~uld make a_profit by operating ~t lower.overhead. 
Alternatively, 1t is possible that DEC would aec1de to pick up the 
product to provide continuity in the software sugQort for their 
hardware. Unless DEC decides to port Concurrent OS to the Rain­
bow, Concurrent CP/M provides functions needed by some users which 
are not provided by any other Rainbow product. 

Rainbow owners who would like to buy Concurrent CP/M will 
still (as of June 85) find it in stock at some mail order houses. 
In the interest of continued availability, I encourage interested 
users to contact both DEC and potential small distributors and 
express their interest. 

Willett Kemp ton is a university researcher and DEC user. This 
article was taken from the VAXsig on Comguserve,, and was previously 
published in the San Francisco Bay Area EC PC user Group News. 

More on the CCP/M situation: 

From the Compuserve VAXsig: I'm so burr<ned out that CCP/M appears 
to be virtually unavailable that I'll be writing an angry 'letter 
to MA" to gripe about DEC and CCP/M; I might even take it as far as 
an article for DEC Professional on the great lost operating system, 
or something! Also, what's all this BS about being unable to use 
GSX on more than one CCP/M console? (Robert Trelease) 

I am relaying to this SIG a message that I just saw posted on 
the Digital Research SIG: •1 talked with our manufacturing depart­
ment a few weeks ago and discovered that we had just filled an 
order for 1000 DEC CCP/Ms• This order went directly to DEC, so I 
guess it will soon be available from them. The only support we 
will provide for it is through this SIG via other users and our 
'off-the-top-of our head' knowledge of the product. If DEC is 
going to sell the product 1 I assume they will have some sort of 
support set up for it. (a vRI employee) 

A knowledgeable source at DEC's Peripheral and Supply group who 
told me that the large order for CCP/M was for purposes of a big 
Rainbow PC deal to a corporate user who will be using CCP/M as part 
of a custom agplication. However, if there is enough interest, my 
source noted, EC could probably be persuaded to include CCP/M in 
its DDS (Digital Distributed Software) program. This is the stuff 
DEC will not warrant or support. (Will Roberts) 

All of the above was published previously in the San Francisco DEC 
PC User Group News. 
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GRAFTALK: A FEW CCM1ENTS 
by Lisa Heinz 

Graftalk has lots of handy preformatted settings for common 
graphics needs. For example, when doing graphs, it already knows 
the days of the week, montns of the year, and years; all you have 
to do is give it a starting point and an increment: for instance, 
[months jan 11 will generate Jan, March, Hay ... along the speci­
fied axis. Graftalk automatically sets the values of the x and y 
axes by the range of the datai unless told otherwise. It automati­
cally changes line types, co ors, or shading types when ~ou plot 
several sets of data on one graph. And more. It is fast and 
flexible, but if you want it to do anything except pie, bar, and 
line graphs, you're on your own. It has an interactive/joystick 
mode, so any graphic can be produced; it is just difficult and 
timeconsuming. Graphics created in interactive/joystick mode are a 
pain to edit, and nearly impossible for anyone other than the 
person who created the graphic in the first place, or who hasn't 
spent many hours in interactive mode. But Graftalk is easy, fast, 
and fun for bar, pie, and line graphs, and for very simple interac­
tive graphics. 

COl1'1ENTS: TEKTRCl'llCS EHULATICl'l AND SPEECH MASTER 
by Francis Shepard 

We have used software which allows the Rainbow to emulate a 
Tektronics 4010 series terminal (with communications) and have 
downloaded drawings from a PRIME CPU via 1200 baud lines. The 
software allows windowing and expansion of the window to any degree 
onto the screen. The drawing must be subsequently downloaded onto 
a disk to be printed (we use an LASO). Unfortunately the window 
cannot be printed. However, we since the Rainbow emulates the 
Tektronics terminal, we believe that we can create a window at 
the mainframe and download it. We haven't tried it yet. 
The software works very well and the documentation is good. 

It is called GTH-10 and is available for $ I from Machine Algo­
rithns, lSlS Ninth Street, Boulder, CO, 80302, 1303) 442-1072. 

We have also used Speech Master, software for making view­
graphs, on an LASO printer. the documentation is terrible--read 
appendix D first. We found several ways to hang up the Rainbow so 
that only a cold boot [turning the computer off and then restarting 
it instead of using set up/control set up] will do. It does make 
nicely lettered orintouts which we have used as report covers. 
The cost is$ plus$ ~hipping. As mentioned in the January, 
198S newsletter, tne address is Graphic M*l*S, Inc., 960 Clocktower 
Drive, Springfield, IL 62074 1 (217) 793-0BB4. 

Francis Shepard is a member of the Washington Area Rainbow User's 
Group. 

PUBLIC Di:t1AIN GAME REVIEW: lt!\CK--EXPLORING THE 01..NGECl'lS OF 0001 
By Rick HcClinton 

Hack is a screen-oriented Dungeons and Dragons style game 
similar to Rogue on the Unix/Ultrix systems. You, the brave adven­
turer, set out into the dungeons to slay evil monsters and gain 
gold, useful items, and magic items both baneful and beneficial. 
?our distant goal is to descend twenty or thirty levels into the 
dungeoni find the amulet, and return to the surface again. 

A ong the way, ~ou and your little dog, who can be trained to 
do all sorts of useful things, will meet up with a wide array of 
monsters, tra~s, obstacles, and objects. Monsters like the Float­
ing Eye and Quivering Blob will challenge you to battle. Traps 
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such as the pit and the teleport will hinder your movements. 
Secret doors and passageways block you from special areas. Some­
times you will run across a store where you can buy anything for 
any price (as long as 1t 1s very high). But don't give p ~ope, 
there Is still a chance you will win' (Or so says Two Bacca, 
the bookie ... ) 

Hack is played on your DEC Rainbow, using ANSI escape se­
quences so you don't need the graphics option. It doesn't use 
VTlOO special characters, either. Every symbol used in Hack is 
accessible to you through the keyboard just by turning on the 
machine. Hack has on-line help for both instructions ana command 
lists. It also has a feature which allows you to identify any 
object with a single command. 

Hack is available through the Wash-A-Rug FIDO bulletin board 
and will be available from the public domain library. Getting it 
is worth the disk and the trouble! 

Rick HcClinton is a high school student whoi when he wrote this 
review, had reached level 10 in Hack. He is a so a member of the 
Washington Area Rainbow User's Group. 

================================================================ 
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THE FINE POINTS OF HS-OOS AND CP/H 

USING HS-DOS BATCH FILE Ci:M1At-lDS 
by Steven Stewart 

All of the commands discussed here are documented in the 
user's guides that come with your operating s~stem. However, 
the user's guides do not provide many examples of how to combine 
the commands to create a useful batch file. The example batch 
files presented in this articlel or your own variations of them, 
will not only provide examples or how several commands work, but 
also may be of use in your HS-DOS applications. 

A batch file, in its simplest and most commonly used form, is 
merely a series of HS-DOS commands saved in a file with a filename 
extension of BAT. Once such a file has been saved you can execute 
it from the usual HS-DOS command prompt by entering only the file­
name (w1 thout the .BAT extension). 

A Simple Menu System 

The first example of batch file commands will be a simple 
menu system. This is an excellent use of batch files and can be 
implemented very quickly and easily. Such a system makes it easier 
for several people in an office to use a single computer. In the 
following example, one batch file displays a menu on the screen 
which lists the programs that are available on the com~uter. When 
the user chooses which program to run, another batch file automa­
tically switches the user to the.proper subdirectory or prompts the 
user to insert the proper diskette, and executes the necessary 
commands to run the program. Thus each user does not need to know 
the details of where the programs are kept or what the syntax is 
for any commands. 

(Note: If you want to enter the following example batch files and 
try them out you can use the EDLIN program that comes with the 

~~;~ost~pe~:~~ng ~~~tei;:atc~f f~~~sus~s ks~oosw~ex~0 r~1~~0 f~~~~~ci ~i 
saving them in the word-processor format. For example, in Word­
Perfect save or retrieve your files as DOS text files rather than 
using the Save or Retrieve keys. If you use WordStar, open your 
file as a non-document file. Many simple editors, such as program 
editors, save the file in the proper format automatically.) 

menu. 
The following is a batch file named MENU.BAT which displays a 

1 ECHO OFF 
2 REH MENU.BAT: DISPLAY MENU. 
3 CLS 
4 TYPE HENU.SCR 
5 PRc:t1PT --fg 

Note that the line numbers show'n above are for reference 
only. If you try this batch file on your own computer, do not key 
in the line numbers or the colons immediately following them. To 
run the batch file you just type MENU and a carriage return at the 
HS-DOS command prompt. 

The first line, ECHO OFF, is the first line of many batch 
files. The ECHO command may take any of three parameters. If the 
parameter is OFF, all subsequent commands in the batch file will 
not be displayed on the screen. The results or output of the 
commands will be shown, but not the command lines themselves. If 
the parameter is CN (the default) subsequent command lines will be 
displayed. If the parameter is neither OFF nor CN then the rest 
of the line following the word ECHO is taken to be a text string 
which is displayed on the screen. ECHO is of ten turned OFF at the 
beginning of a batch file simply to control the appearance of the 
screen while the batch file is executing. 

~2 

The second line of MENU.BAT is a comment to help document th• 
batch file. Comments begin with REH (for REHark). While it is 
good to document your batch files to some extent, you will find 
that too many comments can significantly decrease the speed with 
which your batch files execute. 

The third line of MENU.BAT, CLS, is an HS-DOS command to 
clear the screen. The cursor is automatically placed in the 
upper-right corner of the screen. 

The fourth line uses the HS-DOS TYPE command to display a 
file, MENU.SCR, which contains the menu. You must create this 
file to look Just as you want it to appear on the screen. (You 
could also use the ECHO command repeatedly to list the menu to 
the screen one line at a time but the TYPE command will dis~lay a 
screen full of information much more quickly than a series of ECHO 
commands.) HENU.SCR might show that option 1 is to enter BASIC, 
option 2 is to enter your word processing program! option 3 is to 
enter your spreadsheet, and so fortn. The ast line of the 
HENU.SCR file might say something like 'Enter the number for your 
choice.• If you know how, you might even give your menu screen 
a_professional look by inserting tne escape sequences in your 
HENU.SCR file to create double-wiath characters for the menu title! 
put the numbers in bold or reverse video, and use the specia 
graphics character set to draw a box around the menu. 

The last line of MENU.BAT changes the usual HS-DOS system 
prompt. By using the PRc:t1PT command you can make the system prompt 
appear to be Just about anything you want, including the time, 

~i~a~ ~f~~~1 tt~~r~~~~~~le~~ ~~Yui:x~~ th!h~R~P¥0~o~~~~ni~dd~~~r~~ 
special prompts. The prompt shown in the example is a simple right 
arrow, •-->', which will be displayed instead of the usual default 
drive such as 'A>'. This will provide the impression to the user 
that lhe comQuter is waiting for a response to the menu instead of 
an ordinary HS-DOS command. At any time you can get back the 
default HS-DOS system prompt by typing PRc:t1PT followed by no param­
eters. This command might also be made into a 'Return to HS-DOS' 
option in your menu. 

Once this file is displayed, the user will see the cursor at 
the •--}' prompt and may enter any valid HS-DOS prompt. To respond 
to the menu, the user will enter the number of the program to run 
followed by a carriage return. Thus, you will also need a separate 
batch file for each choice in the menu. The batch files will be 
~l"J'~dn~~T~.~~~hi~~de~~e~~·Lot~~rf_2~§. an example of a batch 

1 
2 
3 
4 
5 
6 
7 

~ 

ECHO OFF 
REH 3.BAT: ENTER 1-2-3. 
CLS 
~~~gEPut Lotus system disk in drive A. 

CHOIR \LOTUS 
123 
CHOIR \ 
MENU 

The first three commands in the 3.BAT file are similar to 
those already discussed in the MENU.BAT file. The fourth line 
is an example of an ECHO command to type a message to the screen. 
Since 1-2-3 is a copy protected program, you must place the Lotus 
system diskette in the A drive even when the actual program is run 
from your hard disk. Line 4 tells the user to do so. 

The fifth line is a special batch command which interrupts 
processing of the batch program until the user presses any ke~ on 
the keyboard. The message 'Strike a key when ready • . . is 
automatically displayed on the screen. Presumably, the user will 
then insert the Lotus system disk in drive A and strike a key 
according to the instructions on the screen. Alternatively, the 
user mignt ty~e control-C at this point to discontinue processing 
of the batch file. 

Line 6 changes the default directory to the LOTUS subdirec­
tory where the program is kept. Line 7 executes 1-2-3. After the 
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user exits from 1-2-3 control is returned to the batch file. Li~e 
8 then changes the de/ault directory back to the root directory or 
to whatever di rectory that the menu system batch files are kept. 

The last command of 3.BAT is MENU. This executes the 
MENU.BAT file, which once again displays the menu on the screen. 
It is important to know that, although one batch file may pass 
control to another in this way, control will not automatically be 
returned to the first batcn file once the second batch file is 
finished. MS-DOS kee~s track of processing only one batch file at 

~a!~mfta~~k~~e~on~;f~e;~~c~h~i~~~ti~~eofM~~chc~~:~d l~ t~~ea~~~~ 
command of the batch file. 

You might also make the MENU command the last line of your 
AUTOEXEC.BAT file. An AUTOEXEC.BAT file, if it exists in your root 
directory, is automatically executed immediately after MS-DOS is 
first loaded. Making MENU the last command in this file will cause 
the menu to be displayed as soon as you first enter MS-DOS. Inci­
dentally, you should also put the DATE and TIME commands in your 
AUTOEXEC.BAT file so that you will still be prompted for the date 
and time to set your system clock/calendar. 

It should be easy for you to think of ways to enhance the 

~~~i~e~e~~ h~Y~!:6ui~ oih~; b~~~how~i~;:ds~hi~~r i~:dp 1 ~6 ~~b:e~~~~ 
Others mig~t execute commonly performed MS-DOS functions such as 
listing t~e files in a particular subdirectory or backing up cer­
tain files to a diskette. 

Copying Without Fear 

The example I will use to illustrate more advanced batch 
commands may also help to solve a problem you may have come across 
if you have a hard disk on your system. If you have a diskette­
based system you still may find applications for this kind of batch 
file. Let's say you have a subdirectory on your hard disk in which 
you keep files pertaining to a particular project, say, the XYZ 
project. Like all careful computer users, you regularly back up 
the files on your hard disk onto diskettes. This is easily done 
from the hard disk subdirectory by using the command 'COPY E:*·* 
A:". (We will ignore the possibility of using the BACKUP command 
for this example.) Usually if there are already files on the 
backup diskette in A:, you do not mind overwriting them with the 
updated versions that are on your hard disk. The COPY command will 
overwrite the old files automatically. Now, some time has passed, 
you have backed up the files on your subdirectory several times, 
and you have erased some of the XYZ project files from your hard 
disk to save space. But now the XYZ project is starting up again 
and you need to retrieve all the XYZ eroject files from your backup 
diskette. You could use the command COPY A:*·* E:' from your hard 
disk subdirectory to retrieve all the files, but by using this 
conmand you might overwrite some files on your hard disk with older 
versions on the backup diskette. Wouldn't it be nice if MS-DOS had 
~hec~~~7~atf~~tdrY~~~ copied files that do not already exist on 

MS-DOS does not have such a command, but you can create 
your own command to do this with the following batch file. 
call the file RETRIEVE.BAT. 

1 ECHO OFF 
2 REM RETRIEVE.BAT: GET BACKUP FILES WITHOUT OVERWRITE. 
3 A: 
4 :TEST 
5 IF ':.:1' == ,, GOTO END 
6 FOR :.::.:F IN (:.:1) DO IF EXIST E::.::.:F GOTO WARNING 
7 GOTO COPY 
8 :WARNING 
9 ECHO Note: The following files are on both 

I~ ~g~o~f f~d(~f)agg 1~1 tx7~+ ~~:.:~iptt~b :.::.:F 
12 :COPY 
13 ECHO Retrieving :.:1 ... 
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14: FOR :.::.:F IN (:.:1) DO IF NOT EXIST E::.::.:F COPY A::.::.:F 

E: 
15 SHIFT 
16 GOTO TEST 
17 : END 
18 E: 
19 ECHO Retrieval complete. 

As I mentioned above, the line numbers and colons immediately 
following them are for reference only and should not be ~.eyed into 
your batch file. Howeveri the colons that immediately precede the 
statements in lines 4, 8, 2, and 17 are part of the statements and 
should be keyed in. 
~any commands in the RETRIEVE.BAT file should be familiar 
from the last example. Line 1 tells MS-DOS not to display the 
commands in the batch file as they are being executed. Line 2 is 
merely a comment to document the batch file. Line 3 makes A: the 
default drive. This is necessary for some of the commands in the 
batch file to work properly. Near the end of the batch file, on 
line 18, the default drive is made E: again. 

Line 4 ':TEST' is the first unusual looking line. This line 
is called a label. It 1 s purpose is to act as a reference point so 
that you may go directly to that line from somewhere else in the 
batch file. Notice line 16, "GOTO TEST', near the end of the batch 
file. This GOTO statement, when it is eventually reached will 
cause execution to continue on the line irr..-nediately foliowing 
the line labeled :TEST. Thus, most of this batch file is a large 
loop, being repeated over and over again. (The reason for this 
will become clear shortly.) 

In general, a label is any line in which column 1 contains 
a colon. Immediately following (no space) the colon is a string 
of characters which identifies the label. Any other words on 
the line are regarded as a comment. In the above batch file 
lines 4, 8, 12, and 17 are examples of labels. While the initial 
colon is a necessary part of the label statement in the GOTO 
statement the colon should not be typed as part of the label name. 

Line 5 is an example of an lF command. There are several 
versions of the IF command. The one on line 5 simply tests for 
the equality of two character strings. The format of this kind of 
If' statement is 'IF <strin9l> == <string2> <command>'. Ir, 
RETRIEVE.BAT, if the string '7.1' is exactly tne same as the string 
,, (these strings will be explained next), then the GOTO statement 
on the IF command line is executed and control is passed to the 
statement following the label :END (line 17). If the two strings 
are not equivalent, then the GOTO statement is not executed, and 
the batch ~rogram continues with the statement following tne IF 

~~~~~dequi;~fen~y te~~ o~e~~~a}F c~~ana0Tl'~~d ~ma~~~g ~~t~rG6~6 
statement. Any valid MS-DOS command is possible. 

So, how can the string 1 Y.l 1 ever be equivalent to the string 
,, on line 5? In a batch file, any single digit preceded by a 
percent sign stands for a parameter originally on the command line 
that you entered to execute the batch file. Thus, :.:1 stands for 
the first parameter, Y.2 for the second, and so on to Y,9 standing 
for the ninth parameter. The :.:o parameter stands for the batch 
command name itself. Presumably 1 when you execute this batch file 
you will enter a line something like 'RETRIEVE XYZ*.*' to retrieve 
all of the XYZ project files from the diskette in drive A: to the 
current default directory on the E: drive. In this example, the 
XYZ*·* on the command line would be the first parameter. When 
the IF statement on line 5 is executed, the :.:1 is repJ.aced by 
XYZ*·*· Thus, the statement will be interpreted as 'IF 'XYZ*·*' == 
,, GOTO ENO' and, of course, the GOTO statement will not be execu­
ted since the two strings are not equivalent. If you had not 
included any parameter after the RETRIEVE command, then the state­
ment would have been interpreted as 'IF ,, == ,, GOTO END' and 
since the two strings are equivalent, the GOTO statement would 
transfer execution of the batch file to line 18. This is exactly 
what we want, since if the user of the batch file specifies no 
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files to copy, then we can skip the copy process and end the batch 
f !le. 

Incidentally, in an IF statement it is not absolutely neces­
sary to enclose the strings to be compared in single quotes. 
The statement is actually comparing any two character strin~s 
delimited by seaces. Thus, you might have statements like "IF Y.1 
== C GOTO STEPC , This way of coding the IF statement is perfectly 
valid as long as ~1 is not a null strinE. That is, if the user 
does not enter any parameters on the comman line, then the. above 
IF statement would be interpreted, after substitution of a null ~1, 
as 'IF== C GOTO STEPC'. This is an invalid statement, since there 
is no string specified before the == sign. If this happens, then 
the user would be warned of a syntax error when the batch file 
is run. To avoid this possibility, I usually append some extra 
character to both strings to make sure neither string is evaluated 
as null. Enclosing the strings in single quotes, as in 
RETRIEVE.BAT, serves this purpose. 

Another important type of IF statement tests for the exis­
tence of a file. The format of this kind of IF statement is 'IF 
EX! ST <filename> <command>•. (The word EX! ST in this command 
must be in upper case.) When this statement is executed MS-DOS 
searches for the specified file in the current directory. fhe file 
specification may include the standard wildcard characters (* 
and?), but it may not include a path name. If the file exists, 
the <command> is executed. Otherwise, <command> is skipped. This 
type of IF statement is seen on lines b 11, and 14. 

Before looking at the rest of the batch file it will be 
helpful to introduce the FOR statement. The FOR statement allows 
you to execute a single corrmand several times in succession, chang-

~~~ F6~esti~~;~~ i~n·FB~mir.cwfN (~~;~>~i~g· <c~~a~a~~:al ~~~m~!r~~ 
FOR, IN, and DO must be upper case. The <set> is either a series 
of character strings separated by spaces or a file specification 
which may include wildcard characters (although the file specifi­
cation may not include a path name). The <set> must be enclosed in 
parentheses. The letter c following the two percent signs can be 
any single character except a numeric digit. The ~c represents a 

~~~i7~~:i,..~~~>? ~~~nr5~ ~~~:ndef~h ~~~~ui~a ~~R f!rl~~~t F~~c~~~h 
member of <set>, make ~r.c equal to the <set> member and then per­
form the (command), Usually, the <command> wi 11 include the r.r.c so 

f~a~x~~~te~:0"':1:~n~~..';:if~ o~P~~~rt~i~~:re~~ei~O~om:t~~~=~~hi~:m~FM 
r.r.F in (TYPE PRINT ~RASE) DO r.Y.F MYFILE.DOC'. This FOR statement 
will execute three commands in succession: 'TYPE MYFILE.DOC', 

:~~~N~.Mj~lt~~:;j D~n~CH~E~f~.MYt~r~·Dg~.:vnan~n~~~f~ e~:i:~~~ i~~ 
current directory and display _on the screen each filename which 
matches the file specification XYZ*·*· Consult your MS-DOS User'i 
Guide for o~her examples and an explanation of why the double 
percent s19n is necessary. 

Line 6 is a pretty complicated statement. Let's divide it 
into P,ieces and look at them separately. The statement starts with 
'FOR r.r.F IN (Y.1) DO ... •. Remember that when the RETRIEVE batch 
file is run, ~1 will be a file specification. Since we switched to 
the A: drive in line 3, this FOR statement will search the A: dis­
kette for each file matching your first file parameter on the 
RETRIEVE command line. For each matching file that it finds it 
will execute the command following the DO statement. What is this 
command? It is an IF statement, 'IF EXIST E:r.Y.F GOTO 1-¥\RNING'. 
Thus, for each matching file on the A: drive, the IF statement 
will test whether the file also exists on the default directory 
of the E: drive. If it does, the 'GOTO 1-¥\RNING' statement is 
executed which passes control to a part of the batch file that 
displays a warning message. If the same files are not found on 
both the A: and E: drives, then it is safe ,to-perform the file 
copy. In this case the 'GOTO 1-¥\RNING' statement on line 6 will 
never be executed, but instead the 'GOTO COPY' statement on line 7 
will be executed. 
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The warning section of the batch file, lines 8 through 11, 
echo a warning to the user that certain files exist on both the 
A: and E: drives and will not be copied. Line 11 then displays 
the name of each such file on the screen. The FOR statement in 
line 11 is almost exactly like the FOR statement in line 6 which 
was discussed in detail above. The only difference is that for 
each file that is both on the A: and E: drives, an ECHO statement 
is performed instead of a GOTO statement. 

The copy section of the batch file, lines 12 through 14, 
copies from A: to E: only the files that are not already on E:. 
Again, the FOR statement in line 14 which performs the copy is 
almost exactly like the FOR statement in lines 6 and 11. This line 
shows a variation of the IF statement that has not yet been discus­
sed. It is possible to precede the conditional part of the IF 
statement with the word NOT (must be upper case). The entire 
FOR statement may be interpreted as follows: 'For each file on the 
A: drive matching the file specification listed as the first para­
meter on the batch file command line, if the file is not also 
on the E: drive then copy the file from A: to E:'. This one state­
ment does all of the important work of the batch file. In fact, 
most of the other statements in the batch file are merely enhancem­
ents and could be deleted. 

The SHI FT statement on line 15 makes the old r.2 equal to Y.1, 
the old Y.3 equal to r.2, and so forth. Thus, if the user listed 
more than one file specification to copy on the RETRIEVE command 
line, the second file s~ecification now becomes ~1. Line 16 re­
turns control to :TEST at the beginning of the batch file, and 
the whole process repeats itself. The test in line 5 will cause 
the batch file to jump out of this loop as soon as a null parameter 
is encountered, which means that the user listed no more file 
specifications on the convnand line. 

Whereas most of the batch files that are commonly written 
perform a single very specific task, the above example shows how 
you can create flexible, general purpose commands of your own that 
can execute differently depending on the parameters you supply. 
You can probably think of several ways you might enhance the above 
batch file to suit your own needs a little better. You might also 
want to create something like an ARCHIVE batch file which backs up 
selected files to diskette. 

Steven Stewart is a Software Engineer with Computer Science Cor­
poration. 

(c) 1985 by Steven Stewart 

================================================================= 
SCREEN CONTROLS FRCJ1 CP/M OPERATING SYSTEM 

by N. Jay Bassin 

We all know that the Rainbow screen can do some pretty nifty 
~~!n~~/w~fgt~:ag~;;~l c~~i~r ~ga{~~~~~e~s~i~~· l~n~ii~ 1~~~n~,P~Y~~~; 
wit~ uescape" sequences to change fon~, spacing, or other attri­
butes, you also know that those features may be toggled by appro­
priate software (e.g., BASIC or some word processing package or 
such). It is poss1 ble, however, to gen er ate thes.e screen and 
printer uescapen sequences direct!~ from the CP/M operating system 
prompt' For example the VTlOO sequence for 'clear screen and 
home cursor' is '<ESC>/2J <ESC>[H", In BASIC, this command would 
be expressi>d as 'CHR$(27)t'[2J'+CHR$(27)t'[H'. However, if you 
tried to exi>cute the command from the system prompt, you would get 
a 'beep' and a '?'. The trick is to first type a Rpace at the 
prompt, then the escape sequence using the <CTRL> key t us: 

A>_<CTRL><ESC>[2J<CTRL><ESC)[H <return> 

(the' ' signifies a space, not an underline.) If you key this 
in, you will see echoed on the screen: A> '[[2J'[[H. The"[' 
is the 'key" form of the non-printable <ESC>. To exit from the 
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~~~~br,w~fT~[~~~§f~(BTo~~li~we~h~ s~a~~~~~n.us~0~s~~1P;~~~~;;ej ~~~~ 
to sena a 'decimal-29" (ASCII G~) to toggle 17-cpl printing and an 
"ESC l' to toggle letter-quality printing. To generate an 'ESC 
1 11 to the printer from the operating system, first type a 11 CTRL P" 
('P) to echo all co11Wnands to the printer. Then type a space, 
<CTRL><ESC>l<CR>. It will appear as "'ll". (Don't forget to type 
another 'P to turn off echoing to the printer.) However, how do you 
generate a Ndecimal 28 ft which is a non-printable character and 
which has no apparent ~.ey? All of the first 32 ASCII characters, 
non-printing though they may be, are "emulated• by a particular 
escape-character. Some of the more complete ASCII character code 
charts contain these keys. (If yours doesnFt, you can figure it 
out easily as follows: add 64 to the decimal equivalent to the 
character (found in any table)i and find the ASCII expression of 
that value. For example, decima •7• beeps the keyboard. Add 64+7 
= 71, which converts to "G." If you type a <CTRL>G, you'll get 
a "beep.') OK, followinq that rule, we find that decimal 28f64 
= 92, which is the ASCII '\" (backslash). When I want to toggle 
17-cpi on my printer from the operating system, all I need do is 
type a 0 sp7cg<CTRL)\ 11 and it would show up on the screen as •A\ 11 • 
As soon as it <RETURN>, I can hear the printers.witch over. You 
can do any valid escape sequence this way and even concatenate 
sequences if ~ou don/t put in extra spaces between the expressions 
(such as the clear screen, home cursor 11 commands above). 

================================================================= 
DOS-FORMATTING A BLANK DISKETTE 

by N. Jay Bassin 

Contrary to the instructions in the MS-DOS manual and in the 
FORMAT co11Wnand instructions~ it is possible to format a fresh disk 
without first running the C~/M format co11Wnand. The trick is to use 
the undocumented nin1tialization switch 11 ( 11 /I'') with the corrrnand. 
Thus, at the DOS prompt, type: 

A>FORMAT B:/l CCR> 

If you want to tr an sf er the DOS sys tern files (and 
C011'1AND.Cct1) to the new diskette to make it "boo table", use the 
11 /S 11 s.wi tch with FORJ1i:!:IT in the same manner. 

(c) 1985 by N. Jay Bassin 

============================================================= 
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TECtt-llCAL ARTICLES 

ADDING MEMORY: IT'S EASIER AND MORE INEXPENSIVE THAN EVER 
by Tom Tugman 

New software programs call for more and more memory. DESQ, 
for instance, can require over 512K of memory in order to operate 
in conjunction with other programs. Lotus will gladly utilize- more 
memory, if it has the opportunity. And more memory allows you to 
make a larger RAM disk, which allows programs to operate much 
faster than they can on floppies. 

A couple of meetings ago, one of the Washington Area Rainbow 
User Group's members, Bob Catt, mentioned that it was possible to 
get 150 nanosecond 25bK chips for as little as$ J each (it takes 
9 separate chips to make 256K), from a company 1n Beggs, Oklahoma. 
DEC offers 9 chips (200 nanoseconds) for a bargain price of $ 
(the same price as the 256K memory board). 

I-le had purchased the 256K board when we originally bought 
our Rainbow 100+1 but couldn't afford to •populate" the board 
to the maximum a lowed: 896K. (Back then the board was $ ·). 

Although I was skeptical--! had never heard of Microproces­
sors Unlimited (24000 South Peoria Avenue, Beggs, OK 74421/ (918) 
267-4961], and we have had bad luck with mail order firms be ore--! 
finally decided to order 512K worth of chips. By the time we got 
around to calling, the chips had dropped substantially in price. 
The day we orderea themi Friday April 12th, Microprocessors Unli­
mited was actually sel Ing them for$ each' [As of the end of 
July, they are less than four dollars each.] The operator at 
the company informed us that the price changes frequently~ depen­
ding on the c:..11nnly and price in Japan. The two sets, or lt1 chips, 
came to $. They shipped them Federal Express for $6 .00, 
making the total price for 512K only $ . Microprocessors 
Unlimited took a credit card number, but agreed that we could 
send them a check when we received the chips. We received them the 
next Monday April 15th. 

Installation was easy. Microprocessors Unlimited sent along 
a bizarre several page long set of instructions, but this is all 
you really need to do: 

1. The chips arrive in boxes wrapped in aluminum foil. Don't 
open the foil until your're ready to install the chips. 

2. This affair is casual dress only. Be sure to 
clothes (no nylon or other synthetics) and no shoes. 
charge generated by leather on a wool or synthetic rug 
the chips (not to mention the memory board'). 

wear cotton 
The static 

can destroy 

3. Put a towel down on the table as a cushion, then spread out a 
long sheet of aluminum foil. 

4. Completely unplug your Rainbow from the wall. 

5. Unplug the peripheral interface cords from the back of the 
Rainbow. Remove the system unit cover. 

6. Unscrew the back and remove the circuit boards. You will 
have to unplug all of the int~rnal ribbon cables for the power 
source, floppy and hard disk, etc. 

7. Remove the Memory Extension board. Lay it down on the aluminum 
foil, chip side up. 

8. Open the box(es) of chips. Touch the aluminum foil with your 
fingers before removing the first chip and plug it into one of the 

.vacant sock•ts in the memory board, making sure that the notch is 
in the same direction as the chips already in the board. Make sure 
that the tines are correctly aligned by pushing them in a littl• on 
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each side first, before pressing the chip down. Don't press too 
hard on the chip or the memory board. 

9. After you have installed all of the chips, 
switches which are located to the left of the memory 
have installed 256K chips 1 all of the dip switches 
(Switch 4, on the ri9ht, Is always up.) 

check the dip 
banks. If you 
should be up. 

10. Put the Rainbow back together. If you have a 100A, you will 
need to go into SET-UP and manually reset the amount of memory; on 
the 100+ 1 it will reset automatically. Run Test 1 on the Rainbow 
diagnostics disk. (If the test fails, open the system unit and 
check to see if any of the chips are loose.) If 1t passes, you're 
finished' 

Note: Since this article was first published in the Washington 
Area Rainbow User's Group Newsletter, I have had a number of calls 
from Rainbow users who want to know 1f there 1s a way to avoid 
buying a 256K memory board (PC1XX-AD/l.Z) from DEC ($699) in order 
to upgrade memory [or, in the case of a Rainbow 100A buying the 
256K memory board and the DEC memory adaptor board (PC1XX-AK/LZ1 
$99)), One alternative is to buy a 12BK board from DE~ 
(PC1XX-AC/LZ), which is only $300. The 12BK board, which is phy­
sically the same as the 256K board, has 2 banks of 64K chips and 
one empty bank. You can remove the 64K chips and fill all three 
banks with 256K chips. Use of the 12BK board saves approximately 
$350, including the cost of a third set of 256K chips. The only 
third party boards I know of, by Univation, go to a maximum of 
448K. If any readers have a better answer, please contact me 
or the newsletter editor at (301) 927-0108. 

FOLLOW UP: AN ADDENDUM ADDING MEMORY CHIPS 

Dear Tom, 

As a follow-up of our conversation regarding adding 256K 
chips to the Univation board(s), Univation stated that the boards 
were not designed to accept the additional capacity, even though 
the 256K chips would fit in the slots. As a further hindrance to 
adding to the board without Univation's help, is the lack of dip 
switches on the board. This function is performed by something 
Univation calls 'memory mapping PAL' which apparently must be 
furnished by Univation. 

Univation stated that they are working on a redesign of the 
board to accept 256K chips. They were asked to come up with an at-
~1:~;;v~ilI~~d~i~~ 2~~ka~~T;~nf i wo~~~ P;~d~~~t76~~~K board has 27 

I would like to mention that Univation repaired my board in 
one day. That is truly good service! My system was down for less 
tnan one week total. I really owe them a vote of thanks. 

Bob Saul 
Covington, Louisiana 

(Tom Tugman is a systems analyst with General Electric. He is 

j~~~f~h=~ t~~hnf~~l ~~~~~~g~~nth~,=~i~~~nb~~ ~~:r'~~u&u~.;...s~:t~;~~ 
This article originally appeared in the WARUG Newsletter.) 

(c) 1985 by Thomas O. Tugman 

RAINBOW EXPERIENCES PROBLEMS WITH FLOPPY DISK REINFORCING HUBS 
by Arthur Wouk (via ARPANET) 

I have recently had the following experience with my DEC 
Rainbow. I received the Rainbow in March, 1984, with two floppy 
drive units (four disks) and began using Verbatim Datalife floppies 
at that time. I started using Dysan floppies in September, when 
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our purchasing department switched to them. 
About two weeks ago, I be9an to have trouble reading from 

Drive D; later the trouble appeared on Drive A. I tried to format 
a new oox of Dysan disks, but was unable to format them on any 
combination of drives, one for the <z xprogram1 the other for the 
disk to be formatted. At this point I called uEC Support. ... The 
repairman came, and he tried the usual. ReQlaced all possible 
electronics to no avail. He could get DEC floppies to format 
from DEC furnished CP/M sources. In all cases CP/M reported that 
the drives were not in acceptable s~eed range. Replacement of all 
four drives (two disk units) made DEC floppies work, but did not 
permit formatting the Dysan disks. 

The word from the DEC phone backup support people is the 
following: Rainbow drives are intended to be used with floppies 
WITHOUT reinforcement rin9s at the central hole. The presence of 
these rings damages the dr1vesl while the drives damage the rings, 
to the extent that eventua ly BOTH are unusable. You must use 
non-reinforced floppies. There is no statement of this in any 
DEC literature, but the software which is DEC-supplied is always 
on unreinforced disks. 

Apparently this problem has just begun to surface. Chan9e 
~~~rw!{~P~~:sdrT~e;o~~e~iu~~I~'.bl~i~~ u~rei~~rc~~lv~~.ex~ec~t~gy; 
to read the VERBATIM disks, but not the lO or so DYSIV'l disks. I am 
puzzling over methods to recover the information on the latter 
disks. 

An addendum to my note, 'Warning to DEC Rainbow Users.' 
Several flo~py manufacturers (Memorex, 3M, lnmac, ... ) now sell a 

~!s~ef~~edtwrt~a~~~0~Ec;A!~es~fci~~tf~h:a6Eem~~= fi"':n~is~~ea~~oa~~g 
series. Apparently DEC changed their drives about the same time 
the Rainbow was introduced, without telling anyone. 

[Editor's Note: The Digital Hotline hardware people explained that 
there are two parts to this problem. First, the reinforced hubs 
are more liable to slip, which can make them impossible to read. 
Second, the reinforced hubs can cause the plastic fingers which 
grab tne disk while it is in use to be damaged, particularly if 
the hub is off center. On the other hand, if you use 
non-reinforced hub disks, they tend to wear out very quickly. 
The Hotline representative said that this should not happen, and 
if your drives are trashing your disks, you need a service call. 
There are tell-tale signs that this may soon occur: look for tiny 
scratches on the center rings of the disk. There should be none. 
The primary problem with continuing to use disks with reinforced 
hubs, other than destroying your disk drives, is that you may not 
be able to read the information off of them if they become dam­
aged. Of course the same thing can happen to non-reinforced flop­
pies. The best solution: keep at least two back-ups.] 

SETTING PRINTER FEATURES 
by Paul Vince 

Nation~fn~t~~~~;~~sln~~rt~~~t(~sI~eq~:nc~~ni~~l ufe~~u;~: ~~~~c:~ 
horizontal and vertical pitch, printing density, and bold and 
underline selection. These control sequences are also called 
escape sequences, since most be~in with the ASCII 'escape' charac­
ter. A detailed list of your printer's features and the control or 
escape sequences required to invoke them should be found in the 
User's Manual. 

There are a number ~rograms available which can set the 
printer with the desired features. Most word processing programs 
offer the user the ability to control printer features with intern­
al editing controls (see 'WordStar and the LA-50' below). Lotus 
1-2-3 and Symphony offer the opportunity to enter a printer setup 
string (another term for a control sequence) before ~rinting a 
worksheet. There is an excellent DEC program called SETPORT', 
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available from the lolARUG public domain library in both MS-DOS (vol. 
28) and CP/M (vol.29) which allows you to set many features of the 
DEC LA-50, LA-100 and LQP102 (plus corrmunication parameters). My 
vote for easiest to use with the LA-50 is an MS-DOS program called 
PCLASO.C!l'1 available in file area t12 of the Hash-a-Rug bulletin 
board, and on Volumes 40 and 57 of the lolARUG Library. 

However, if you don't have any of these handy programs you 
can enter control sequences directly from the keyboard. As an 
example we will use the control sequence which causes the printer 
to use the compressed pitch, the 16.5 cpi (character per inch) 
~itch in which this newsletter is printed. The control sequence 
for the LA-50 !and presumably for other ~rinters using ANSI control 
se~uences) is [ESCJ [ 4 w' (Escape, left bracket, 4, lower case 
'w ). The lower case 'w' MUST be used or the sequence will not 
work. 

In CPIM, at the system prompt, type: 

PIP LST:=Cctl: <Return> 

<ESC>[4w <Return> 

The monitor displays [4w and the cursor returns to the beginning of 
the line. 

<Ctr l>-Z 

returns you to the system prompt. The printer should now type in 
the compressed pitch. 

In MS-DOS, at the system prompt, type: 

COPY Cctl: PRN: 

<lnterrupt>[4w <Return> 

The monitor displays '[[4w and the cursor moves to the next line. 
Press 

<Ctrl>-Z <Return> 

You'll receive the message, 

fi1"(s) copied 

and you will be returned to the system prompt. 
If you wish to set other features, just type additional 

control sequences on separate lines before the <Ctrl>-Z which is 
the end-of-file message. You can use either upper or lower case 
for the PIP and COPY commands but the letters in the escape se­
quence MUST be in the case indicated in the manual. 

The simplest way to reset the printer is to turn it off and 
back on but it can also be accomplished by repeating the above 
procedures and substituting either a 0 or a 1 instead of the 4 in 
the second line. If you plan to use an escape sequence often, use 
a CP/M editor such as RED or an MS-DOS editor such as EDLIN to name 
and create a file containing the escape sequence(s) followed by 
'Z, Then! to set the printer use either PIP or COPY as shown 
above, rep acing 'CCN:' with the filename. If you view these 
files after creating them, you should notice that both the <ESC> in 
CP/M and the <Interrupt> 1n MS-DOS are displayed as '[ which is the 
symbol for Escape. 

HordStar with the DEC LA-50 Printer 

Both the CP/M (v 3.33) and MS-DOS (v 3.31) versions of Hord­
Star offer the DEC LA-50 printer (among many others) as choices 
on the installation menu. Selecting the LA-50 installs some pitch 
selection features which are only documented in the files LA-50.TST 
(or LA50-100.TST) and LA50ENH.TST found on the distribution disk. 
The default pitch is 10 cpi (characters per inch), also known as 
pica pitch, which gives a line length of 80 characters. The dot 
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commands for setting horizontal pitch and lines height do not work 
for the LA-50 (at least in my hands). However, the command 'PA 
(Ctrl-PA) toggles the printer to 12 cpi, known as elite pitch, with 
96 characters per line. The "P" is not displayed on the wordstar 
screen, only the carat and the second character (e.g. 'A) will be 
seen. Four "user patches• "'PQ, "'PR, .... PE and "'PW, toggle the prin­
ter for four additional pitches giving the user access to all 6 
pitches of which the printer is capable. (The default pitch is 'PN. 
To return to the default ~itch from 'PQ, 'PR, 'PE or 'PH, type 
'PA'PN; to return to the default pitch from 'PA, type 'PN): 

PRINT CCl'lTROL 
'PQ 'PA 'PN 'PR 'PE 'PH 

PITCH (CPI) 
16.5 12 10 8.25 6 5 

CHAR PER LI NE 
132 96 80 66 48 40 

Other features which control the appearance of the print are 
enhanced density ('PY), bold density ('PB), double striking ('PD) 
and underlining ('PS). Neither enhanced density nor bold printing 
will work with the 16.5 or 8.25 pitches. Bold and enhanced densi­
ties cannot be used together. Double strike printing (which close­
ly resembles bold) and underlining will work with all pitches 
in regular or enhanced density. 

Combining the six pitches with enhanced density, bold or 
double printing gives a total of 24 different print appearances on 
the LA-SO. Although the characters appear normal on the screen, if 
you mix pitches it will probably be necessary to adjust the page 
offset to get the left margins to line up. You may also need !o 

i~!eth~~:ci~~~t ~=~gl7~et~i;~c~~~~:;: l~eo~a~r 1 \~eg;~na~~bf~i~~~i~~ 
printing to operate properly, it may be necessary to place the 
print command(s) above the line to be double printed. However, 
with a bit of experimentation you can quickly become familiar with 
the options, and enjoy an unexpected printing versatility with the 
LA-50. 

for wh!~e ~=!ooPf~c~:I;c~;~o/ro~P~he'~;in~~ i~~~11:{i~niA;~~1 ~~~ 
their functions, are documented in the files LA50-100.TST and 
LA-lOOENH.TST on the distribution disk. These user patches are not 
installed for printers other than the LA-50 and LA-100. However, 
they can be installed for any other printer (or changed for the 
LA-50 and LA-100) by following the instructions for 'User-Defined 
Functions• in the •custom Printer Installation• s•ction of the 
HordStar Installation Manual. 

See pages at end of this newsletter for corrmands and samples 
of the print they produce. 

Paul Vince is on the steering corrmittee of lolARUG. 

==========·===================================================== 
LOTUS 1-2-3 PRINTGRAPH ctl THE RAINBU<J 

by N. Jay Bassin 

Users of Lotus's 1-2-3 on th• Rainbow know that th• Print­
Graph printer library is limited to DEC's LA-100 and LA-50 
dot-matrix printers. Lotus users who also use other computers such 
as the IBM-PC also know that this limited printer library is unique 
to the Rainbow. For nearly two years I have moaned, complained, 
written polite letters, telephoned, and generally made a nuisance 
of myself at DEC and Lotus--to no avail. Not being a 'techie,• I 
fruitlessly tried a number of home remedies, and even tried to get 
some information on writing my own driver for my Okidata printer (I 
was des~erate!). 

T en, at the last lolARUG meeting Robert Perry of Lotus lis­
tened to my tale of woe and said he 1d look into it. Having heard 
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that before from others at Lotus, I was e1easantly surprised when 1 within a week, he sent along a new Graphics Printer Librar~~ 
with the suggestion that I try it. This disk, marked for the IBM 
and clones, Compaq, Tl and Wang computers, contained their recently 
announced upgrade, adding twenty more drivers to the already-large 
IBM device menu. Following the enclosed instructions, I copied the 
single file •LOTUS.DLB' (for 'device library') onto my working copy 
of PrintGraph. Even though the disk was IBM formatted, 1t was 
single-sided so the Rainbow read it easily. 

I quickly generated and 'saved' a Lotus graph (not having a 
DEC printer, I didn't have any '.PIC' files on hand) and called up 
the device selection menu from PrintGraph. Adreneline pumping, I 
saw my Okidata printer listed for the first time! Oh frabjous day! 

I suddenly became the only Rainbow 1-2-3 user who could print 
graphs on a non-DEC printer. Why couldn't Lotus have told me this 
a year and a half ago? Any IBM version of 1-2-3 could have sup­
plied LOTUS.OLB, and saved us both a lot of aggravation. 

Rob Perry should be the president of Lotus' 
Now back to earth, I am providing a copy of Lotus' new Graph­

ics Printer Library to the WARUG library. The documentation inclu­
ded with Lotus' distribution disk states in part, 'He hope that you 
will use the diskette we are supplying you with to update your own 
PrintGraph Disk and those of other 1-2-3 users in your company. 
Please feel free to copy the disk for other people in your compa­
ny •.• • There is no indication of restricted use. 

There is one caveat: this device library does not contain 
the LA-50 driver, only the LA-100. If you only use an LA-50, this 
will not help. If you use an LA-50 plus other printers and plot­
ters, you will have to have two separate PrintGraph disks. If 
you use non-DEC printers exclusively, this is a godsend. [Post­
script: On May 31 I got a call from a technician at Lotus, respon­
ding to one of my many previous letters. He told me that the 
Rainbow would only interface with DEC printers (false)L and that 
the Rainbow version of 1-2-3 was only supplied for DE~ printers. 
I cheerfully told him that a local Lotus person had solved the 
problem1 and I explained how. I suggested that Lotus notify other 
users or this fix, but he said that t~ey couldn't do that.] 

COMMLl'llCAT!CJllS TIP 
by Steve Jack 

Using a communications program can be fun especially when 
the software is free! But there can be some pro~lems. For exam­
ple, I use LCTERM and a Paradyne 2400 baud modem. For about 6 
months I dialed Just about every FIDO across the U.S. and I have 
the phone bill to prove 1t. I had very few problems until I star­
ted d1al1ng the local FIDO. I noticed that some part of the pic­
tures or text would 'fall off' the right side of the screen. 
I tried changing modems, I tried new software, but no change. I 
could not figure out what on earth was going on. I even asked some 
of the members of the LUG (Pacific Rainbow, Covina, CA) but no one 
could help. I finally got fed up and borrowed a data scope from my 
office(a data scope is like a CRT except that it won't act on any 
control characters, it only displays the data). I hooked the data 
scope up between the modem and the Rainbow and noticed that every 
time an 'HT' character came across the data scope's screen, that 
segment of data was lost on my Rainbow's screen. (HT is a screen 
control character and stands for horizontal tab). As soon as I saw 
that, I went into set-up and checked for tabs. There were none! I 
put the standard tabs settings back in and that solved the prob­
lems. I hope this saves someone out there the weeks of aggravation 
that I went through. Have Fun! 

Steve Jack is Co-Chairman of the Rainbow Pacific LUG in Covina, CA. 
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USING A FIDO BULLETIN BOARD--NEARLY FOOLPROOF DIRECTICJllS 
By Caroline Mack 

(To those of you who have never done this before: if I can do it, 
l!.QY_ can do it! Follow the directions and actually o<IWnload some 
SOftware! !) 

In order to use bulletin boards, you will need to have a 
modem--just about any will do. You will also need software which 
allows your computer to communicate with the bulletin board. You 
don't need to spend a fortune on Crosstalk or PolyCom. The direc­
tions which follow are for DECMINI, a program which is available in 

~~ae';'AC~~um~u~i'.c ~~~~i~ouI~b~f~~·do~~lo~~ui~o~;!m ~lr~fg~ ~~ife~f~ 
board, but if you know how to do that, this article isn't for you.) 

Once you have your modem and DECMINI, you are just about 
ready to go. Boot MS-DOS. Go into Set-Up, and set the following 
(some will be the default setting from the factory, and you need 
not change them if they are the same): 

1. Under the statement of memory, there is another line which will 
say, LINE or LOCAL. Make sure it says LINE: 

xxxK 
LINE 

2. Use the <Next Screen> key to move to PARAH SET. Use the right 
arrow to move across the parameters. Use the up and down arrows 
to change the parameters. 

Parameter 

Emulation (Ansi) 
Auto X-On/X-Off (on) 
Local Echo (on) 
XMT Break (enable) 
Modem Stop Bits (1) 
RCV Char Parity (check) 
Auto Ansbk (enable) 

Set t to 

3. While you are still in Set-Up, use the <Next Screen> Ke~ to get 
Modem. Using the arrow keys, set Modem as follows (using 1200 baud 
or 300 baud, depending on your modem): 

Modem 

BN = Data/BP 
300/1200 = XMT Baud 
300/1200 = RCV Baud 
FDXA = Protocol 

4. To save your settin~s, type <Shift S> while you are still in 
Set-Up mode. (If you don t want to save them, don't do anything. 
They will disappear automatically when you turn the machine off.) 

5. Get out of Set-Up, and type in 

DECH I NI 

6. Turn on your modem. 

7. Dial a bulletin board number (you'll find a list of them below, 
near the end). 

8. Press <Return>. You will be asked to enter your last name, 
first name, and password. 

9. Be sure to write down the password you choose (don't choose 
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your name for a password). 

10. On some boards, you will be asked to fill out a question­
naire. Do it. On your initial call, you may be •restricted' in 
your ability to use the bulletin board. You can explore! but you 
may not be able to download any software. If the F DO you've 
chosen won't let you have full priveleges immediately, your first 
'visit" is a good time to familiarize yourself with the FIDO sys­
tem, which is very easy to use, and to read the message sections. 
You will get a short course (published in the last PC SIG Newslet­
ter) on how FIDO works. The main thing to remember is that there 
are three areas, Main, Files, and Messages. Each has its own 
commands. The commands are single letters whose meanings are 
spelled out right above the prompt. 

11. If the Sysop knows who you are, he may automatically upgrade 
you, or he may call you. Wait a day or two and call back, Follow 
the sequence above when you call back. 

12. After calling back, you will be asked again for your pass­
word. Enter 1t. 

13. After the FIDO logo and messages from the Sysop, you will 
receive the prompt for Hain Commands. It will loo• something 
like this: 

HAIN Commands: 
H)sg-Section F)ile-Section G)oodbye 
S)tatistics A)ns-Questionnaire B)ulletin Y)ell C)hange E)ditorial 
V)ersion 
Hain H F G S A B Y C E V or ? for help 

14. To find out what file sections are available, type 

F <return> 
A (return> 

~;·si~t~arw:~lt~f~ fi~:slf~~mtn:s~~~RB~):ions Available which will 

----- File Areas -----

1 
2 
3 
5 
6 
7 
9 

10 

11 
12 

E FILES\USER-OOC\On-line user documentation 
E FILES\RAINBOW\PROGRAHS SPECIFIC TO THE OEC RAINBOW 
E FILES\LISTS\FIDO nodelists and BBS lists 
f ~l[f§~~l8~~§~~~~-~~5~fu!i§ FIDO distribution 
E FILES\HS-DOS\HS-DOS Files 
E FILES\FIDO-UTS\FJDO MAINTENANCE UTILITIES 
E FILES\UNIX\ HS-DOS Utilities with a UNJX(tm) 

flavor. 
E:Fl LES\COHHO\Communi cations pro gr ams 
E:FILES\USR-UPLO\User uploads (after they have been 

checked) 

16. You will be asked to choose the file area that you want. Type 
in the number and <return>. 

17. You will get the following prompt: 

File Area t2 E:FILES\RAINBOW\ 
A)rea-Change L)ocate F)iles T)ype G)oodbye U)pload D)ownload 
S)tatistics H)ain-Henu R)aw-Display 
File: A L F T G U D S H R or ? for help: 

18. To get a list of the files available, type 

F <return> 

19. You will see something like this: 
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File Area t2: E:FILES\RAJNBOW\ 

RAINBOW FILES 

These files are specific to the DEC Rainbow. They mah not work 

~5~gg5~y U~~ oft~~~sem~~r~~~-DEth~~rcio'.:~~e T~r~~~ r!~0:.:.;n~~d:P/H or 

BUFFER.COM 

QIX.Ci11 

HCNSTA.EQE 

RESETRB.CQH 

HS-DOS 

1024 Increases Rainbow keyboard buffer size to 189 
characters. 

28836 The arcade game. From the Gnomes at DEC. 

29824 A full-screen, arcade-quality, video game. 
From the Gnomes at DEC. 

9771 Ever get your Rainbow stuck in graphics mode? 
~~~~a~:ogram will set all attributes back to 

AHE86 is a DEC-written, cop~righted, public-domain package that 
allows a Rainbow to run CP/H-86 programs under HS-DOS. 

AHE86.DQC 
AHE86.EQE 

SEDT.LBR 

SEDTV12.LBR 

DED.LBR 

FV.EQE 
FV.DQC 

HISTORY.EQE 

HISTORY.DQC 

ALARH.LBR 
times. 

FANCYEXE.LBR 

FANCYFCN.LBR 
FEDIT .EXE 
FANCYSOU. LBR 

DOSFLX.CQD 

24562 Documentation for the AHE86 package. 
8280 AHE86 i t self . 

84480 A version of the VAX/VHS EDT editor that runs 
under HS-DOS (using AHE86) or under CP/H-86. 
Everything you need (and more) is in this 
library. Written and copyrighted by DEC, but 
pub! i c domain. 

HISSING This is the latest (HS-DOS only) version 
of SEDT. It is currently located in the 
USR-UPLO file area. 

50048 Another full-screen editor for the Rainbow. 
The library contains full documentation. It 1s 
copyrightedf public domain, 'freeware'. It is 
really fast. 

f~i~ b~~~m~~~:r~nu:~~i~heb~~~~e~n the OED editor. 

3712 Allows you to edit and re-issue commands 
you have used. 

2610 Documentation for the history command 

23040 Allows display of messages at scheduled 

61952 FPRINT and FEDIT 
(HS-DOS) 

52352 Font files for 

along with documentation 

use with FPRINT.EXE and 

52992 Source code for the above. 

CP/H 

28032 

BOTH 

This utility allows you to cop~ files from 
CP/H formatted disks to HS-DOS disks, as well 
as from HS-DOS formatt•d disks to CP/H disks. 
Huch more pow•rful than ROCPH. 
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BOOT.LBR 16000 DEC written & copyrighted (P/D). Allows 
PC-lOOA o'"''ers to get the winchester boot menu. Also allows boot-
~~6um~~ta~~~~h;~d ~~~66~i~nCP~oex~~e~~~1~~. the Rainbow. Contains 

20. Write down the names of the files you want to cop~. The 
number in front of each file description is the size of the file in 
bytes. (The length of the file determines how long it will take to 
transfer it across the phone lines.) 

21. You will get the Files prompt back at the end of the list. If 
you want to download a file, type 

D <return> 

22. You will get the following menu: 

23. 

Download File(s) 
Transfer Type 

A .•• Ascii K 
X .•• Xmodem XC 
M •.. Modem? MC 
T ... Telink TC 
? .•. Help Q 

A K X XC M MC T TC Q: 

At the prompt, type in 

TC <return> 

Kermit 
Xmodem/CRC 
Modem?/CRC 
Telink/CRC 
Quit 

(Note: you can type the last two coTllllands together: D TC, if you 
don't need the menu.) 

24. You will be prompted for a filename. Type in the drive and 
the name of the file: 

B:AME86.DQC <return> 
<escape> 
R <return> 

* 
(Escape is function key 11; R is the letter R, for receive) 

25. You may need to press return again once or twice in order to 
engage the transfer program. Once it engages, you will get the 
following notation at the top of your screen (it will be all on one 
line): 

AME86.DQC awaitinq data block 
Block: 4 ----- Time [eft: 5:38 ----Tries Left: 10 --- (Telink) 
(CRC) 

26. The block and time figures will change as the file is down­
loaded. (If the transfer doesn't work the first time, and you 
run out of "Tries left", try again. 

27. When the transfer is successfully finished, you will get the 
notation: 

1 files sent OK 

28. You will get the prompt in 17 again. If you want to download 
another file, repeat the process. You can move to other file 
areas using A (for Area Change) and download from them using the 
same process. When you are finished, type either M for Main ~enu, 
or G for Goodbye. Before you log off, you will be given a chance 
to leave a note for the Sysop. 

PC--48 

29. After you log off, and hang up, you will still be in DECMINI. 
To get out, type 

ciescape> 

which will put you back in DOS. 

You should find the file in the drive you specified. 

[A Note on DECMINI: To get the menu, type 

<escape} 

You will get the following menu (the newest version of DECMINI has 
an extended menu, not printed here): 

File Transmission and Reception 

R •••• Receive file(s) 
T .... Transmit file(s) 
N .... Select file transfer mode 

Character and Line Protocol 

F ••.. Full Duplex 
H .... Half Duplex 
M ..•. Line Feeds Off 
N •••. Line Feeds On 
'J .••. Set parity 

System 

? 

t 
B 
y 
s 
Q 

List TELINK Status 
Collect Console Text 
Set Baud Rate 
List Disk Files 
Stop Collecting Text 
Quit to DOS 
---------

That'·s it' There are two things which may slow you 
down: squeezed files and library files. If you see a uqw in the 
file extension (last three letters, such as '.EQE'l, the file has 
been squeez~d. If the file extension is .LBR, it is a library 
file. You will need to get USO (an unsqueeze program) and LU (a 
library utility), either by downloading them or from the Public 
~~dalLJ T!b~~r(.~l~~eo3~~r to use the files. USQ is on Volume 32, 

You can also use DECMINI to transfer files bett.-Jeen two Rain­
~i~itelr 0~e}~~en a Rainbow and any computer which has a version of 

(c) 1985 by Caroline M. Mack 
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RAINBIJol QUESTICl-IS lfjl) ANSWERS 

Send your questions (along with the answer if you have one) 
to the editor. If there is no answer with the question she will 
attempt to get answers. Be sure to explain the problem clearly and 
include complete information on how you can be contacted, including 
name, address, home and work telephone. 

Q and A on DBASE II, V. 2.41 (not the DEC-Classified version), 
contributed by Mark Winston of the Washington Area Rainbow User's 
Group: 

Q. 

A. 

Q. 

When running the INSTALL program, it crashes repeatedly with an 
'ILLEGAL PARAMETER' message, and returns to the operating 
system. What could I be doing wrong? 

You need to answer the INSTALL questions using UPPER CASE 
letters. 

A legal REPLACE .•. NOUPDATE command keeps 
ITEM NOT FOi.ND error message. Why? 

returning the DATA 

A. Despite the instructions in the manual, NDUPDATE must be speci­
fied before any FOR clause. 

Q. The command FIND &x does not work right when x includes lead­
~~sl~t~~~~. (~h~~i~:~l¥ d~~ntioned in the August-September 

A. FIND strips leading blanks before seeking a r.r. match when x 
is a variable, but preserves leading blanks when FINDing 
quoted literals. So use FIND '&x' instead of FIND &x if 
there is any chance x could contain leading blanks which must 
be preserved for matching purposes (e.g., when building a 
concatenated key.) 

From Jay Bassin: 

Q: When using MBASIC, where is the name of the program stored 
in memory? 

A: In MBASICI the name of the program in memory is stored between 
memory ocations 418 to 428. To ask the name of a program 
(in case you forget), type the following cormiand all on one 
line: 

For I=418 to 428:PRINT CHR$(PEEK(I));:NEXT 

From Tom Tu~an: 

Q. What is the difference between a 'compiled' language and an 
•interpreted• language? 

A. A computer language is the vehicle which allows you to conve­
niently give the computer a list of instructions to execute 
(usually called a program or code). The computer cannot 
und~rstand the program until it is translated into binary 
code (sometimes called machine language). The compiler 
translates the program into binary instructions which can be 
understood directly by the com~uter. In a compiled language 
(for example, some versions of COBOLl Fortran, Pascal or C), 
the compiler creates an 1 object modu e•, a group of binary 
instructions, which, if savedl can be reused without being 
recompiled. The ooject modu e can be run independently; 
the original language need not be present. An interpreted 
language (such as BASIC), also contains a compiler, but it 
translates the program code instruction by instruction, 
executing each instruction as it is translated. No object 
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module is created. Each time the program is run, it must be 
translated again, so the language must be available or the 
program cannot oe run. Because the program must be recom­
piled each time it is executed, programs written in inter­
preted languages tend to be slower. They are also less port­
able. 

From the St. Joseph's University Rainbow User .. s Group Newsletter: 

Q. Can I use single-sided, double-density 48 TPI disks on my 
Rainbow even though it calls for 96 TPI disks? 

A. Most (if not all) high quality 48 TPI disks will work. Some 
brands which have given good results are Verbatim and Max­
ell. If the disks format without difficulty, they will 
probably work. Don't use them without having backup disks 
for all of your important programs or data. 

From the San Francisco DEC PC LUG: 

Q. 

A. 

Q. 

A. 

Q. 

ls there a clock/calendar board available for the Rainbow? 

Do~ e~r:~nfn~~r~:ln~~~c~a~~d I~;ien~;~lvg~a~~ty/o~)t~:dR~f~g~~ 
w~ich will allow both CP/M-86/80 and MS-DOS to read the date 
and time automatically upon system start-up. The board is 
presently being tested by DEC so that Don can offer it as a 
third party ada-in without endangering the warranty rights of 
Rainbow owners who install it. It was expected to be in 
production and available late in July or in August. (Will 
Roberts) 

How can I run the printer as a 'Logging Device" while I scroll 
along in LC-TERM? The Print Screen key dumps the current 
screen, but does not enable the printer like Control P does 
at the operating system level. 

Call up the main menu, using [Control-Main Screen], select 
option 4, 'Raw Text File Transfer Menu,• then select option 1 
'Log terminal output to a file.• At the file name prompt 
type the printer,.s filename: •pro". Go back to terminal 
mode; you will be logging to the printer. To stop logging, 
select the 'Close Log File' menu item. (Stuart Fuller) 

I~ai~~~~? or a Unix-like operating system available for the 

A. Rainbow VENIX is available from 

VenturCom, Inc. 
Unisource Software Corp. 
71 Bent Street 
~~~~i~gr~1~4 02141 

According to the description, you can run foreground and 
multiple background tasks, and it requires 256K and a 10 meg 
hard disk. There is also a program called, Co-Idris, which 
is apparently a LNIX look-al1kei multi-tasking operating 
system that can co-exist with MS-Dus on the Rainbow's hard 
disk so users can run applications from both operating sys­
tems. Co-Idris requires 128K and a hard disk. It is avail­
able from 

lihi tesmi th's, LTD. 
97 Lowell Road 
z~~~,r~t9~49g1742 

(Michael Bowers) 
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RAINB().j WISH LIST 

This is a very short list. If you have itl!llls to add to it, 
send them either to the newsletter editor or the Rainbow Working 
Group Chairman, Lynn Jarrett. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
B. 
9. 
10. 
11. 
12. 
13. 

14. 
15. 
16. 
17. 
1B. 
19. 
20. 

21. 

22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 

30. 
31. 

32. 
33. 
34. 
35. 
36. 

37. 

1811 compatibility 
Upgrade to PC compatibility 
Ability to cheaply upgrade from a lOOA to lOOB 
Ability to format a single sided 1811-PC disk under MS-DOS 
VT2XX support 
¥tt51 support 
Portable or Lap Rainbow 
Print Drivers for non-DEC printers 
Full graphics capability for All-In-One 
Full file transfer support (not third party) 
Hard disk controller cards available as spare parts 
Make lists of DEC PC users in specific geographic areas 

available to help form User Groups 
Rainbow LAN with out the need for a VPIX 
Ethernet/DECnet communications 
~~~~~~1 ~oh~~~r~ii~e same hard disk between several Rainbows 
33 and 70 meg hard disks 
Hard disk backup, both internal and standalone 
Make larger hard disks available without having to remove 10 

meg internal hard disk 
Regis: make Rainbows with graphics cards and Poly-Regis return 

a 1 instead of a 0 when you inquire from All-in-1 with 
OA$termi nal 

Battery operated internal clock (see above) 
Rainbow version of ThinkTank software 
Sell Rainbows in national chain computer stores 
~:r~~0~a!~~:! ~~~t~:r~t:nd hardware at DEC Business Stores 
Software for children 
TPU 
Implement print screen so that it works with all software 

programs 
Genealogy software 
Utility which will crack copy protection schemes so the 

programs can be put on hard disks and/or back up copies can 
be made 

Concurrent MS-DOS 
8~~B~lr~rv~h~i~~i~~o~ BASIC 
Sidekick for the Rainbow 
Product support for simultaneous dual-screen operation for 
applications programs such as LOTUS 

Take copy protection off of DCS and DDS programs 
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RAINB().j TO DECMATE AND BACK USING PDLYCCJ1 
By Alex Garbera 

There may be occasions when you want to send a document from 
a DECmate to a Rainbow, or from a Rainbow to the DECmate using 
PolyCCJ1 communications software. The DECmate has the capability to 
use the same communications package, but this is not necessary for 
sending and receiving text files. 

Since WPS word processing has a character transmission pack­
age built into it, these transfers are easy. Here is just one 
example of how it works. To begin with, both the DECmate and the 
Rainbow must have the same communication parameters; that is, have 
the same Baud rate, data bits, stop bits, and parity. For exam­
ple: 

No 
B 
1 
1200 

parity 
databits 
stopbi t 
Baud (can be any other rate from 300 to 9600 

~~~fe.)n the modem or the distance 
depen­
of the 

These parameters can be set up in the Systems Option (SO CC) 
menus of the DECmate and under the communications menu of PolyClti. 

DECmate to Rainbow 

To send a text document from a DECmate to a Rainbow, the 
procedure is as follows: 

1. Create a document such as this: 
CX--START Ct:t4TROL __ 

EOL CR LF 
__ END Ct:t4TROL __ 

Note the number of the document and file it. This document will 
send a carriage return and a line feed at the end of every line. 

2. Specify this as a control document by going into the system op­
tions menu (SO) and type "CD" with a space and the name or number 
that you just created. 

3. On the Rainbow side, make sure that the "Communications• menu 
~~~;h~f t~h~cr~fS'"iiet~~r~.,'.:terf~e ~~~e~he ;~o~~~le:H~~~~ ~it~?b~;~ 
menu, the EOL Sync must be set to None, and CR Action as 'crcr• (no 
spaces). 

4. With these settings in place, the user can go into terminal 
mode and presses 'Select• •r• to receive a file and give it a 
file name. 

5. Go into the •ex• menu of the DECmate and specify "DH" to send a 
document to the host. This can be any document that have previous­
ly created. 

Remember that you are sending a document through the communi­
cations port, and not to the printer. This method will cause the 
loss of special features such as bolding, superscripts, special 
rulers with word-wrap tabs, etc. It's great for centered text and 
blocks of information. 

Rainbow to DECmate 

To send a document from a Rainbow to the DECmate: 
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1. The DECmate CX menu can be set to 'HD' host to document. Give 
the document a name and_press return. 
2. go into the PolyCCl1 terminal mode and 'Select' 'S' to send a 
file and specify the name. 

Sending text files is that easv. It may take a little coor­
dination between the two users, but it's nice to know that DECmates 
and Rainbows can talk and share information. 

To transfer more complicated files, such as CP/M programs and 
non-text files, the DECmate will need a CP/M or XPU board and the 
same PolyCCl1 software using the XFR and HST functions. 

DECMATE II WPS Version 2.0 Fix 
by Cheryl Johnson 

One feature of WPS Version 2.0 that everyone has found annoy­
ing is the problem with editing a wide document. Instead of auto­
matically going into the wider ruler with compressed characters, it 
stays at 80 columns and you shift between 'regions' by advancing 

~:~! t~~nv~~~~n~ha~:ct~r~ ~~tt•o}f t~~tt:!{'at0~n!h~im!'.melti~si~ 
real bother to have to change something in a menu to do that every­
time. So I have designed a user-defined key (UDK) to automate 
the sequence of strokes necessary to get to the wider ruler. 

To define the UDK, from the Main Menu, type DK, press the 
space bar, type a number between 1 and 9 (which will be the number 
~ou use to activate the UDK). Press return, then type in the 
following key strokes: 

Gold M 
SW Space Wide 
<Return> 
<Return> 

Press Gold Halt (the Halt key is just above the Tab key) to end 
definition of the UDK. 

To use your UDK edit the document you want to view in the 
wide mode. Press ~old and then the number you defined above. 
The stored sequence of keystrokes will be executed. When you file 
the document, the screen will automatically return to narrow rule. 
The UDK will remain stored on your system disk until you redefine 
the number. 

(Cheryl Johnson~ of the Grinnell College Office of Computer Ser­
vices, is the D~CUS PC SIG's DECmate WorKing Group Chairman.) 

DECMATE NOTES FRCJ-1 DECUS NEW ORLEANS 
by Cheryl Johnson 

--TypeEasy was announced, and is expected to be available in June 
or July. It is targeted for DECMate Ill users with LQP03's, but 
will work on the DECMate II with other DEC printers. TypeEasy 
gives the DECmate capabilities similar to those on a typewriter. 
For instance, it can be set so that the printer prints letter by 
letter, just as a typewriter does, or to print line by line, for 
used in processing forms. 

--The DECmate does support the LN03, but it does not support spe­
cial functions, such as font loading. 

Minutes of the DECmate Working Group Meeting: 

Members were introduced. 
The following items were discussed: 

--The DECmate wishlist 
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--Technical Documentation for OS278 (part number) 

--Larger Personal Dictionary with XPU board or replacement of words 
in the main d1ct1onary 

--Identification of differences between CP/M and MS-DOS between the 
DECmate the Rainbow 

--Identify specific software that will work on the DECmate 

--Identify specific software that will work on the Rainbow 

--Identify specific software which works on both Rainbow and the 
DECmate 

--Foreign printer ability (DEC response: 'thinking about it') 

--vr102 emulation for the DECmate (DEC 
future versions of WPS') 

response: •priority for 

--inability of the screen width wide feature to reset itself 

--possible sessions in Anaheim to be sponsored by the PC SIG 

o DECmate Technical Q and A 
o DECmate as a PC 
o DECmate Office Workstation Script Processor 

================================================================== 
DECMATE QUEST! Cl'lS AND ANSWERS 

==============~=================================================== 

From Perspective: 

Q, 

A. 

6. 

7. 

8. 

9. 

10. 

11. 

How do I load CP/M on the DECmate hard disk with Master Menu? 

Boot the CP/M INSTALL disk (CP/M 2.2, Version 2.0 INSTL BIN 
RX50) in Drive A and do the following: 

1. 

2. 

3. 

In response to the prompt for installing CP/M on the hard 
disk, choose Hand press 'DO'. 

In response to the promet for creating a new CP/M volume, 
choose C and press 'DO , 

W~bb·~rompted for a volume nane, enter the name and press 

4. When prompted for a size, enter a size, keeping in mind 
that some CP/M files consist of 200K. 

5. A!~t'f-u~~ea~~s!~g&~(~s the CP/M utility programs, press 

Remove the INSTALL di~k. 

Press 'DO" to boot the hard disk. 

At the Master Menu, press "NEXT SCREEN'. 

In resp~B6~ to the prompt to create a TAG, choose MM and press 

Position the cursor on End of List and press 'INSERT HERE". 

Put in a three-letter TAG. 

12. Hit the down-arrow key for the next item. Type in LEGEND. 

PC--55 



Q. 

A. 

While list processing with WPS-8 1 I receive an error message 
indicating I have too many characters in a record. How can I 
correct t~is problem? 

The maximum number of characters in a record is 2 1049. If your 
record does not exceed 2 1049 characters and you receive this 
message, you probably omitted a closing diamond(()) to end a 
record. If a record does have too many characters you can 
use the following method to shorten the record by s~ortening 
the field names. Use the old list, create a spec document 
saying 'process record', and create the following form docu­
ment: 

«new name><old name> 
((new name><old name> 
(() 

Print to a document and use the resulting document as your new 
list. For example: 

(old record) 

<employee name> 
<employee address> 
<employee salary> 
~~ears with company> 

(new form) 

<<n><employee name> 
<<a><employee address> 
<<s><employee salary> 
~~~><years with company> 

(new record) 

<n> 
<a> 
<s> 

Q. 

A. 

Q. 

A. 

Q. 

A. 

0 
(y) 

Sometimes while using Multiplan, when I try to copy a formula, 
the wrong value is copied instead of new calculations beinq 
made as a result of copyng the formula. What could be wrong? 

Check your options command and check to see if recalc is off. 
Also make sure that the cells which will receive the new 
calculations are blank. Press the shift key followed by the 
! to recalculate values based on the formula. 

tried to convert a Multiplan file created under CP/M BO to a 
WPS file and thought I followed the directions in the CP/M 
User's Guide under WPSCCJllVERT. However, when I went to iaTt 
my new document under WPS, there were only garbage characters 
on the screen. Why? 

You probably did not run PRINT FILE from your Multiplan spread­
sheet first to create an ASCII file or you did not use the 
correct name of the new ASCII file created. When you use 
PRINT FILE, name the ASCII file differently from the name 
which you gave the spreadsheet. 

Can I format a cell under Multiplan using the dollar sign ($) 
without the two decimal places? 

The two decimal places are a default in the software and cannot 
be modified. 
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Q. 

A. 

How can I print a CPIH file on the printer from the CPIH opera­
ting level? 

Use the PIP comm.,d: PIP LST1•<filenanie> 
(l~ is the name assigned to the physical device for the 
printer.) 

••••=••=•••==••••••c•••==•••••••=•••••••••=====••••••••••••••••••• 

DEClt!ITE MISH LIST 

If you have items you want to include on the wish list, send them 
either to the editor of the newsletter, or the DEOilate Working 
Group Chairman, Cheryl Johnson. 

1. Global search and replace: the ability to do more than one 
search and replace string at a time. 

2. Text wrap: text should automatically wrap when editing so that 
the user doesn't have to advance through it. 

3. Additional paste buffers: the ability to save and rearrange 
multiple segments of text at the same time. 

4. Spelling error detection: the ability to check spelling of 
text easily and accurately without using CPIH (to be included on 
DECmate word processing software, possibly as an optional feature), 
or rearranging document in any way. The current DECspell is very 
slow and doesn't seem to be very reliable. 

5. Simple math logic: the ability to have five-function math 
(addition, subtraction, multiplication, division and percentages) 
on DECmate word processing software, possibly as an optional fea­
ture). Would like the ability to cneck columns of numbers and 
perform sim~le math operations with a minimal number of 
keystrokes. The current math software seems very complicated to 
use. 

6. UDKs: the abilitV to actually do the UDK as the user is set-
ting it up, not just displaying the typed keystrokes. 

7. UDKs: the ability to edit existing UDKs which have already 
been filed. 

B. ENTER key: would like it moved closer to the normal typing 
keyboard. 

9. Print specific pages: the ability to print any specified page 
when reset pages are used; ie. 1 print section II, page B. 

10. Graphics: the ability to easily draw vertical and horizontal 
lines around text th•t will print out to form boxes and charts, to 
be an inclusion in DECmate word processing software. 

11. Background transmission: the ability to continue to use the 
system while transferring documents from the VAX, converting docu­
ments, using list processing and other foreground functions. 

12. Working with a 'COPY' document on disk, not the actual copy, 
so that if the user messes up, the orignal can be recalled to use 
again. 

13. Multiple wraps: the ability to have multiple wraps so the 
user doesn't have to keep changing rulers; possibly by using the 
GOLD TAB to indicate the specific tab wrap that you desire at that 
time. 

14. Sub- and superscripts displayed: show sub- and superscripts 
on the screen by actually moving the character up and down. 
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15. Printer stop1 the printer should have the ability to detect 
when the ribbon breaks (not just runs out), and stop. 

16. Printer detects paper out: the ability for the printer to 
detect when no paper 1s in the printer so it will not print on the 
platen. 

17. Hard disk volumes: the abilit~ to choose the size of se!Jnents 
on the hard disk, instead of having to break it up into 7 small 
volumes. 

18. Software 'q' problem: the ability to use GOLD SEARCH PAGE or 
GOLD PAGE 80TTltl without WOTTY that a hidden 'q' will be put in the 
document to cause various problems. 

19. Screen scrolling: have screen scroll a single character at a 
time in wide documents, rather than jump. 

20. Local software support: provide local support to help with 
special set-ups and problems. Sometimes you need someone to actu­
ally be there and share ideas with, not just a voice over the 
phone. 

21. Wide screen setting to stay with the document: With version 
2.0, giving users the ability to change the size of the screen. 
2.0 does not allow the wide screen to be stored with the document. 
The chosen setting should stay with the editor menu (narrow or 
wide), to be stored with the document. 

22. Cutting text of any size: to have the ability to cut any 
amount of text, possibly by making saving and cutting separate 
~~~;t~~n~he ~~~~ ~~Ybes~~~ew~~Tds~:~"'.::at~:~:dn't be saving it, the 

23. Replacement charactes on draft printer: the ability to print 
replacement characters on a draft printer going through communica­
tions, particularly double underscores. 

24. Advance forward: to be able to advance directly to the end of 
a word, sentence, or se!Jnent of text. 

25. Document view while printing: the ability to view or edit a 
document while other pages of it are being printed. 

26. Multiple simultaneous print queue: the ability to queue 
several non-consecutive pages of a document to the printer at the 
same time: ie., queue pages 2J 6, and 8, or at least to be able to 
send page 8 of a document to tne printer while page 2 of the same 
document is printing, so you can then work on something else. 

27. Underlines recognized as part of a word: the ability for the 
DECmate to recognize underlines before text that are entered using 
select and the 'l.1>4DERLINE' key to be recognized as part of that 
word, i.e., 846. This would make the system back up to the 
beginning of~nderlines when 'BACKUP WORD' is pressed at the 
ena of tfie word/number OT delete the word/number with underlines 
consecutively when 'DEL WORD' is pressed. 

28. Larger capacity in DEC DX account: the ability to put more 
than 200 documents in a DEC DX account, up to 999 or so, if limited 
by three digits. 

29. Recreate index: the ability to automatically recreate the 
index of a DEC dx account if it becomes corrupted. 

30. Caps lock sound recognition: a different key sound when the 
LOCK key is on to signal the operator the lock key is on. 
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~~~ber5'~~~~~~:~! whf~~Tai;!~~ 
double underscores, onscreen. 

view: the ability 
replacement characters, 

to see 
such as 

32. Gold GRT DOa-tT PAGE: use GOLD GET DOa-tT to get only certain 
specified pages of a document. 

33. Page markers1 page markers not to be removed when rulers or 
text are changed. 

34. Delete page key: the abilit~ to delete an entire page at a 
time, allowing the operator to verify deletion of the page. 

35. Double underscore with decimal tabs: the ability to use 
double underscoring with decimal tabs without having the text move 
ov•r. 
36. Simple column logic: the ability to set up multiple columns 
on a page by putting more than one set of margins on a page 1 also, 
allowing the use of the sheetfeedeT during multi-column printing, 
since tfie page would not be going up and down. 

37. Column centering: the ability to easily center headings over 
a column of text. 

38. A place to get detailed information addressing software for 
wierd applications, such as PD8 real time data ace replacement. 

39. VT131 and VT2XX support. 

4Q. A way to split out DX and compite it into 05278 (DECUS ver­
sion). 

41. Address comm port under COS 310. 

42. Ability to use print screen with FMS forms that have line 
drawings. 

43. full compatibility with the LA210 and LN03. 

44. Elimination of hard returns when transferring a WPS+ document 
from the VAX to the DECmate. 

45. Capability to put escape sequences in a document, e.g., print 
a line at 5 characters per inch, then print the next one at 10 
characters peT inch, etc. 

46. Support printer as a local printer, such as 'VT100 printer 
port escape sequence.' 

47. Gold Q for Quit on DECmate and Rainbow WPS+. 

48. The new 'search forward or backward' is great but the user 
can't change direction after it is chosen. Go bac~ to the old 
way. 

49. Ability to use non-DEC printers. 

50. The ability to call up the index in alphabetical order by 
document name. 

51. The ability to use the system while doing list processing. 

52. The ability to add information on to the end of a paste buffer 
before pasting, ie., cut a paragraph, then on the next page, add 
that to another paragraph, cut again, and past both paragraphs 
elsewhere, in one operation. 

============================================================== 
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============~===~============================================= 

PDL: AN ct-ILINE PUBLIC DOMAIN LIBRARY FOR SCIENCE AND RESEARCH 
APPL! CATI il'IS 

by Linda Rosenthal 

Digital's Laboratory Data Products Group in Marlboro, Massa­
chusetts, has developed an on-line library of public domain re­
search applications. The applications can be downloaded to users 
over the telephone lines with a 300 or 1200 baud modem and appro­
priate corrtnunications software. 

The librar~ is not affiliated with DECUS. It was established 
to serve as a focal point for applications and tools specifically 
intended to help the scientific researcher. In addition to provi­
ding a portfolio of FREE research applications and tools, the 
library has a public bulletin board facility which allows users 
from different laboratories to post and respond to a wide range of 
technical issues as well as to share information about software 
from other sources. 

Laboratory Data Products (LOP) encourages contributions to 
the library. DECUS was very cooperative in getting us started 
almost a year ago by allowing us to place some of tne1r research 
applications in our library. Since that time 1 contributions to the 
library have more than doubled, with the maiority of the software 
aimed at the PRO 350. It is anticipated that the library's port­
folio will be expanded to include applications and tools for other 
Digital processors used in the laboratory, including the Rainbow, 
MicroVAX, and VAX. In addition, pointers into other databases or 
public domain software, such as NASA's COSMIC library, Argonne's 
National Energy Software CENTER, and DECUS are also expected. 

PDL is a dynamic database, and for that reason, does not 
publish or distribute a catalog. To find out what is in the li­
brary, you need to dial into the system. Following login to the 
PDL, there will be a short pause before the MAIN MENU appears on 
the screen. Options available on the MAIN MENU include: 

*NEWS --a collection of short articles and information on hardware 
and software products for Digital computers 

*NOTES --a public bulletin board facility for posting and respon­
ding to product issues 

*SEND --a 'private line' to Laboratory Data Products management 

*DOCLt1ENTATiil'I --listing of documentation available for the PRO 350 

*APPLICATllJ'.IS --a choice that leads to a secondary menu which 
allows you to peruse application abstracts and/or invoke the file 
transfer utilities available on PDL. The APPLICATllJ'.IS MENU lists 
major categories of applications such as Graphics, Report Genera­
tions, Database Management, Instrument Control, and Compiler appli­
cations. 

Transferring software from the Public Domain Library to ~our 
Digital computer is relatively easy. Any one of several file 
transfer protocols can be invoked from the library menui including 
PFT (from D1g1tal), Poly-Xfer (from Polygon) 1 and K~RMIT (from 
Columbia Un1vers1ty). Kermit is one of the applications available 
from the library. It is a popular communications package of consi­
derabl• power and elegance which allows users to co~y both source 
(ASCII) and image (binary) files under an error-free protocol. 
Kermit is available for \.t!Si PRO/VENIX, P/OS, CPIM, MS-DOS, 
TOPS-20, RSX11M RSTS and RT-1 among others. 

To use P6L, call (617) 467-4B24. To log onto the system, 
respond to the system prompts as follows: 

Usernameo POL 
Password: POL 
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If you have any qu•stions, corrments or susgestions concerning th• 
PDL, call Laboratory Data Products at (617) 467-6057. 

Linda Rosenthal is a Senior Marketing Corrvnunications Specialist 
with DEC's Laboratory Data Products Group. 

REQUEST FOR PR0-300 SERIES ENHANCEMENTS 
by Thomas R. Hintz 
Chairman, PRO Working Group 

Use of the PR0-300 series microcomputer continues to grow. 
The PRO finds its way into many diverse areas and has found favor 
with many users because of its ability to support several lan­
guages, and provide both the experienced and inexperienced user 
with a comfortable environment in which to work. Many ex1st1ng 
applications can be easily ported to this machine. 

Along with its use, however, comes an increasing number of 
requests for modification and upgrade. Since all PRO-users have a 
corrvnon interest in the future development of the PR0-300 series of 
micros, the PC SIG has started a wish list. Since a public list 
does not exist, I have been collecting wish list requests over the 
last month. During the New Orleans DECUS Symposium, the list has 
almost doubled in size. The varieth of requests shows a desire for 
~fbr~~~r~~~gef~~ ~~~ur~Rgr~~~c~via~n~~a~eni~~ la;h; ~~~~~rsgjc§f~~ 
which sponsored sessions related to the P~O. A tofal of eight S!Gs 
gave more than 35 presentations. 

The list below is presented in its entirety, but is NOT 
prioritized. Most of the requests are quite specific. Where the 
meaning was not clear the wishes are listed as they were submit­
ted. If you wish to clarify a particular item, please feel free to 
add to the description. We will continue to add to the list as new 
i terns are submitted. Any i terns that are important to you which are 
not on the list should be sent to me for inclusion. To continue 
this process we need to bring some order to this random list of 
suggestions. You, as a user of the PRO, should have an opportunity 
to determine their order of importance. Now is your chance. At 
the end of this newsletter is a form (ballot) to cast your votes. 
Each item is numbered. Number each wish to show what you consider 
to be the items of highest priority. Vote for as many items as you 
like but number them from highest (1) to lowest priority. After 
the ballots have been returned, the results will be tallied, repor­
ted in the DECUS PC SIG Newsletter, and presented to DEC for their 
review. Now is your chance to be heard. VOTE TODAY before you 
forget. 

WI SH LI ST ITEMS 

1. RT-11 emulator executing under P/OS 
2. BUS extension to provide more expansion slots 
3. Streaming tape backup 
4. Standalone backup 
5. External disk(s) 
6. Wild card specification for PFT 
7. Warm restart for P/OS 
B. Startup detect of battery backup status 
9. Instructions for deletin9 unused application options to conserve 

disk space 
10. Menu item to execute infrequently used applications from disk 

so that install/deinstall is not required 
11. VAX server for cluster of PROs 
12. Terminal emulation with full VT24X (e.g. downloadable 

characters, etc.) 
13. DECNET command terminal should.be compatible with VMS 4.x 

(e.g. should allow command line editing) 
14. DECNET support for the corrmunications port 
15. Ability to spawn a BASIC compilation 
16. Batch spooling facility on toolkit for compilation/link 
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17. Ability to connect two hard disks to to the bus, preferably 
utilizing the same controller. 

18. Ability to dial into the TMS and the communications port from 
a remote terminal 

19. PRO/FMS compatible with VMS/FMS 
20. More compatibility between FMS screen control keys (function 

keys) and the P/OS menu control keys (e.g. P/OS uses the HELP 
key for help while FMS uses the PF2 key, etc.) 

21. Disk formatting capability 
22. Access to the DZ driver or the ability to use the other track/ 

sector combinations supported by the RX50 controller 
23. Disk compression utility 
24. A method of finding out what files to move to recover cont1-

~~~~i~~~~ i~~c~a;d a7~~ a complete reload is not requi~ed to 
25. A search command similar to what exists on VMS for finding 

text strings in a file or files 
26. TPU (Text Processing Utility) for P/OS like the announced but 

not yet delivered text editor for VMS. 
27. A more elaborate PRO/C0'1MU'JICATIONS that makes full use of the 

TMS and voice box 
28. Full window/multi -tasr, support for user developed applications 

( i .e, SIDEKICK) 
29. Enhanced CAD software (not Design Graphics Executive') 
30. DCL sources on Toolkit 
31. Reliable PASCAL compiler 
32. C(~~6f;od~ocumentation and listing of the VT102 and GIDIS 

33. Graphics from VAX using PRO/COMMUNICATIONS V2.x 
34. Maintain color setting when going between menus 
35. A better DEC LANDER I 

~~: ~~17ccr12gu~~l!{i~~ DECNET 
38. Full DECGRAPH/DECSLIDE support 
39. MENU sources 
~~: ~~l~¥tsf~~~Ng~~p~i~fol~ ~l~~s files (from PRO/BASIC) 
42. Image backup of Winchester disk 
43. Removable hard disk 
44. Virtual terminal support 
45. BATCH processing support 
46. I D space support for 325 and 350 
47. Supervisor mode support for 325 and 350 
48. Larger buffer for drawing complex filled figures 
49. Warm restart of P/OS 
50. SIGHT-rotation of figures and text 
51. GIDIS to/from NAPLPS conversion 
52. GIDIS to REGIS conversion 
53. HELP on floppy, less on hard disk 
54. Master index to toolkit documentation 
55. Complete documentation set, etc, on laser disk (with cross 

index) · 
56. Extending graphics for PRO/BASIC 
57. Graphics support over DECNET 
58. FPJ-11 floating Point for 380 
59. Videotex creation 
60. SIGHT-convert multiple objects into sinsle one 
61. Coexistance of multiple OS on a single hard disk for each 

to run in native mode 
62. DECNET support under RT-11 
63. Do not clear screen after logoff with PRO/Cett1 TMS 

(Tom Hintz is an entomologist with the University of Florida, 
and long-time chairman of the Pro Working Group.) 

=========================~=~=============================~====== 
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ROBIN (VT 180) NOTES 

by Richard D. Ferguson 

--Jurgen Steiger of Zurich has written a program which will allow a 
Rainbow to write a floppy disk that is Robin-readable. For more 
information, contact John Comella, Robin Owner's Group, P. O. Box 
492, Rollingsford, N. H. 03869. 

--Exceptional Business Systems has issued version 1.3 of WPS-BO, 
which provides bug fixes for earlier versions and new features, 
including printer support for the LQP03 1 LA210, and others; printer 
commands to change pitch, select sheet reeder tray~, include escape 
sequences; ability to strip hard carriage returns in a CP/M docume­
nt; improved super- and subscript handlingi· improved up- and down­
cursor keys; and footnotes of up to 000 characters. It also 
has list processing and mail merge. Although there is no math 
or sort, but it will allow the selection of cert~in records for 

T~r~~~9a5r~~~~~dc~;,~~~~er ~~ic~0~l~i ~~~~e~~5~r~~ 0~~~:§ \~0w~s~~~~· 
--Sources of VT-180 Soft-ware. Current concerns of Robin owners 
seem to focus on the avai labi 1 i ty of applications sof h!are-~accoun­
t1 ng, financial utilities, etc., most of wh~ch is being sold 
at aiscount for CP/M. The ori9inal DEC CP/M Appiicat1ons Software 
Referral Catalog for ROBIN lists most of the compatible packages 
that are available in •/f-lBO format, but many of the really userul 
ones (e.g. dBase II) are not listed. Here are some clues to help 
you find what you want: 

l. All standard CP/M arplications will usually run on the ROB!Nj 

:~;"'~~~t I~1 ~~~8:;~sdi~ th~0~~is~a~i~~ ~~~~a~ 0 ~~~ ~~u~~~ ~~Y~~~d~r 
problems. It is a format that almost all dealers stock for most 
CP/M software packages. Many are now heavily discounted. With the 
declining number of VT-180 disk formats being carried, this is a 
good alternative. 

2. Ken Heyda's MULTISYSTEM program is a path to non-ROBIN soft­
ware; it enables you to copy/convert programs from other system's 
disk formats, and offers broader software choices. It is worth 
every penny it cos ts ($70), and wi 11 pay back the i nves tmen t in 
applications software. there are other format conversion programs 
(Media/1aster, Mult1dsk) and with dealers no longer sup~orting 
~;;~~i~~r~~~is~OBIN o"mers are should not be without one of these 

3. Much free software is available through Bulletin Boards~ other 
CP/H user groups, and the National Public Domain Software ~enter. 

Richard D. Ferguson is editor of the Robin C...ner's Group Newslet­
ter. This was excerpted from that Newsletter. 
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=·==============·====•==·==============·==========·====··======= 
DEC-SPECIFIC CCl'IPUTER MAGAZINES AND PUBLICATia-lS: 
RAINBQ.I GCtlE? 

WHERE HAS THE 

by Caroline Mack 

Over the past several months, the Rainbow (not mention the 
PRO or DECmate) has virtually dropped out of sight in most publica­
tions. Two magazines which were originally dedicated to the Rain­
bow and Pro, Di~ital Revifi and Personal and Professional, have 
changed radical y. 01 1~} Review has drastically reduced Rainbow 
coverage, and mixes the sma I amount of coverage it does have in 
with coverage of VAXES and the complete range of DEC minicompu­
ters. Person and Professional has ceased publication, except as 
a small set 1n section 1n e C* Professional. 

Here is what is current y ava1 a e: 

Magazines: 

The DEC Professional Plus Personal: (monthly) primarily covers 
VAX. The 'Plus Personal' section takes the place of Personal and 
Professional magazine which is now defunct. Typically there are a 
couple of articles and reviews, a list of Rainbow User's Groups 
(changes each month), and a list of companies who supply software 
(they pay for the privilege of being listed). It does have a 
new product section. Few Rainbow software advertisements. Even 
though the Plus Personal section is small (24 pages in the next 
issue), because it appears monthly, there may be nearly as much 
information as there was in the b1-monthl~, anemic Personal and 
ProfessionB~· The 'Plus Personal' version of the magazine has 
about 10,0 subscribers. Subscription: $21/year (12 issues). 
For more information, contact The DEC* Professional + Plus Per­
sonal, P. O. Box 362, Ambler, PA 19002-0362, (215) 

Digital Review (monthly) also primarily covers VAX eguipment 
but 1t does still carry some Rainbow related articles. The April 
~~f~~·a~~ic~v~fl~gl~1 ~o:YPb~~~·t~:d R:~ng~~i~~a t~~ ~g~~~~~reif"'ilI~ 
mention PCs--IBM PC's, that is. There is a new product section 
(Rainbow products are mixed in with all the others, so it takes 
a while to find them) and a section on DEC news. Oddly, the ques­
tion and answer column (Tech Talk) usually has more Rainbow quest­
ions and answers than VAX. Few Rainbow software advertisements, 
Very slick looking. Subscriptions are free to those who qualify; 
otherwise they are $29.97/year (12 issues), For more information, 
contact Digital Review, fourth floor, One Park Avenue, New York, NY 
10016, (212) 503-5110. 

~a~dCopy (monthly) also concentrates on D1g1tal's larger systems, 
e~tim~ie ~~~ia~~er~0 ar~e ab~~~e~~!8ao c~~:d:~~ ~it~heR~~~g~~~l~thf~ 
has recently added a PC question and answer column. There is an 
ongoing list of user's groups. The February issue, which seems 
fairly typical, had an article on Rainbow tax programs. Subscrip­
tions are $16/year (12 issues). For more information~ contact 
Hardcopy, Seldin Publishing Co., P. O. Box 759, Brea, CA ~2621. 

Newsletters: 

Perseective is DEC's quarterly newsletter. The glossy 48 page 
publ1cat1on is particularly notable for its extensive Question and 
Answer section on DCS software. Source of DEC Product Line Infor­
mation. Free. For more information, contact Perspective, Digital 
Equipment Corporation, 40 Old Bolton Road, Stow, MA 01775. 

DECUS PC SIG Newsletter (this newsletter) is the quarterly news­
letter put out by the DECUS PC SIG. Starting September 1, all 
DECUS SIG Newsletters will be folded into one large monthly publi-
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cation (estimated cost is $35/year. For 
Carol Dunbar at DECUS, (617) 4B0-341B. 

more information, call 

Several Local User Groups put out newsletters. Here are 
some1 

The Washington Area Rainbow 
except August), 16-24 pages! 
wer, and software reviews. t 
free. 

User's Group Newsletter (monthly, 
features articles, question and ans­
is monthly except August. Currently 

The Boston Computer Society DEC Personal Computer User's Group 
Newsletter has recently resumed publication. Edited by Anu Pareek, 
3 pages. Notes from the group's chairman, meeting notes, reviews, 
and advertisements. 

The Delaware Valley DEC Personal Computer User Group News (five 
times a year), 12-14 pages, edited by Tom Deahl, features articles, 
editorials, and software reports. 

The Hartford (CT) Rainbow User's Group Newsletter (quarterly), 
4-12 pages, edited by Jean Whitney. Features meeting notes, arti­
cles. 

The Mid-Tennessee DEC PC LUG Newsletter (monthly), 3-4 pages, 
edited by Donald Goss. Features notes from the editor, meeting 
notes, articles. 

The Northeastern Connecticut User's Group Newsletter (monthly), 
6-1B pages, edited by Wilbur J, Wianer, Articles, how-tos. 

San Francisco Bay Area DEC PC User Group News, 4-10 pages, edited 
by Dale Miller. 

Santa Barbara, Ventura, San Luis Obispo County Area DEC-PC Local 
User's Group Newsletter (quarterly), 2 pages, edited by Rick Vin­
cent. New. 

Silicon Valley Digital PC User's Group Newsletter (monthly), edited 
by Bill Horton. ~eeting notes, occasional articles. 

St. Joseph's Universit~ Rainbow User's Group Newsletter (4-7 times 
a year), 4-6 pages, edited by Val Herzfeld. Information. 

University of Pennsylvania Meeting Notice (monthly), 3-6 pages, 
edited by Bill Gavelis. Information, articles. 

Robin Owners Group (ROG) Newsletter (?), 10 pages, edited by Rich­
ard D. Ferguson. Information, articles. 

For ardent and wealthy DEC-watchers, Adolf (Sonny) Monosson 
puts out two informational DEC related publications in addition to 
the quarterly Monosson's DEC* -Compatible Buyer's Guide: 

Monosson on DE~, (monthly) a newsletter which covers DEC related 
topics 1n dept . The DEC PC's are infrequent topics. The newslet­
ter is available for a steep $395 /year from Monosson on DEC*, 
P. O. Box 71, Kenmore Station, Boston, MA 02215, (617) 267-2900. 

The newest Monosson publication is Monosson's DEC* Market Weekly 
(50 issues a year) which covers current DEC topics. The issue I 
saw had very timel~ information which was not published elsewhere, 
The subscription fee is $245/year. For more information, contact 
Monosson's DEC* Market Weekly at the address above. 

Other sources: 

Computers-R-Difiital is another DEC related publication, which 
appears to be alf-way between a newsletter and a magazine. Month­
ly. It consists of articles on DEC. Since I haven't seen a recent 
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issue, I don't know what the percentage of Rainbow related articles 
and advertising is. Subscriptions are free to those who qualify, 
otherwise are $15/year (12 issues?) For information contact 
Directory Database, Box J, Navesink, NJ 077521 (201) 29i-12oa. 
If you just want to look up articles on a speciric topic, try the 
Hjcrocomputer Index, put out b~ Microcomputer Index Company, 
P. 0. Box 50545 Palo Alto, CA 94303, (415) 948-8304. The Index 
is available ~oth in hardcopy and on-line through Dialog (File 
1233). The magazine version costs $60/year for a subscription (it 
comes out 6 times/year). It indexes articles from about 75 
sources, 40 of which are popular computer magazines, and abstracts 
some articles. The Index has recently been taken over by a new 
company, and is still trying to catch up. The on-line Dialog 
version has articles through October, 1g94 indexed, but should soon 
have November-December. Once 1985 is up to date, the on-line 
version will be updated monthly. 

(This article originally appeared in the WARUG Newsletter.) 
(c) 1985 by Caroline H. Hack 

WHAT WOULD YOU TELL DEC IF YOU HAD THE C~CE? WOULD YOU BUY 
ANOTHER RAINBOW? 

Would Rainbow owners/users buy another Rainbow? This was one 
of the questions asked on a 9uestionnaire in the July issue of the 
Washington Area Rainbow User s Group Newsletter, which went to 
WARUG members all over the United States. Here are the results on 
the questionnaires received as of July 28, 1985: 

If I had it to over again, I: 

Would buy another DEC Rainbow again. 43': 
Might buy a Rainbow if it were a bargain. 4~ 
Would not buy another Rainbow for any reason. 11n 

Another of the questions asked in the current Washington Area 
Rainbow User's Group Membershie Questionnaire was, 'What would you 
tell DEC if you had the chance? Here 1s a sampling of the answers 
from members: 

--Extend the hotline for technical support (dial-up advice and 
'hand-holding'l to those with no warranty support. Every software 
package says call DEC at 800-DEC-8000 for answers to questions, 
but you can't get in without an access number. 

--Provide I 111 comp at i bil i ty. 

--Get more third party involvement in the PC area. 

--Create a fixed/removable hard disk, forthwith. 

--Try to get a little more compatibility with 1111 ••• there are a 
few programs we miss--although not many. I'm quite pleased with 
support. 

--That they're blowing it by not having a more aggressive Rainbow 
marketing policy in academe, where the strongest, most loyal users 
are. 

--I am writing Ken Olson about my problems. 

--BZ-zz-zz-z-z-z!!! 

--Make a user's guide that has examples--an index to find things 
(the present one is not complete enough). 

--Keep up wi~h current technology in your micro PC products, at a 
reasonable price. 

PC-a> 

--1. Stop ignoring the stand-alone Rainbows 
2. Lower prices. 
3. Cooperate with 3rd party software companies to encourage 

more software. 
4. Provide 'Perspective' [quarterly publication] on a monthly 

basis with more user-oriented material on how to use particular 
features of the Rainbow. 

--Support the Rainbow as a stand alone unit. Get sales of Rainbows 
back to the local level so that Rainbow users can get what they 
need. 

--Support the Rainbow and encourage third party development. 
Support small business needs as well as VAX users. 

--Firm up your PC strategy, from the DECmate up through the VAX. 
--Masterful example of how not to market PCs. Very short-sighted 
to restrict choice of printers and to not open up the market for 
3rd party manufacturers. 

--Please recognize the importance of your customers to your own 
survival as a company. Get your sales and marketing act together. 
(From a company with over 400 Rainbows.) 

--Lower your prices and support what you sell. 

--DEC blew it! Their marketing strategy for the Rainbow stinks! 
A more liberal and helpful marketing strategy for the retail stores 
could have made the Rainbow the best selling computer on the mar­
ket. You have to get the computer to the people as well as get 
the people to the computer. As for their support, I highly commend 
them for the Atlanta hotline. It is a good idea and it works! 
Their local support and software purchasing policies have and 
anti-customer attitude. How does a company expect to sell products 
if they will not demonstrate them in their own stores! I think if 
they want to continue being a factor in the micro-computer market, 
they have to do some rethinking and improve their marketing for 
this line of products. 

--The company is too difficult. We need a lot of telephone numbers 
to.cal~ for parts, etc. The hot line was worthless when I was 
using 1t. 

--They need to publish (or make available) a book containing phone 
numbers to call for information on various subjects. In the past, 
I haven't been able to find out anything because I don't have the 
number of anyone who knows what I want to know. 

--I've had, and I've done. I'm hoarse. 

--Drop dead! 
software. 

Overpriced harci.lare, insufficient and overpriced 

--User's don't desire closed systems. PC's won't go away even 
when networked to hosts. Third party harci.lare and software is 
needed. DEC should fix design problems, such as floppies without 
hubs. 

--Continue to support the Rainbow. 

--Lower your prices on add-ons and software. 

--Reconsider your policy regarding sale of Rainbow as a PC through 
retail outlets. 

--Improve the hotline or provide alternate methods of technical 
support. Hake third party software for the Rainbow available 
more quickly. (DESQ was about 18 months late.) 
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--They started a PC venture ... now they can't simply walk away 
from it, like a reluctant parent. They've got the resources to 
provide better support (better = more responsive + communications 
oriented) and if they don't they'll lose thousands of potential 
future customers. 

--Make software/hardware available that will: 
1. allow full 1811 compatibility 
2. allow full DEC PRO compatibility and 
3. documentation/software to address/operate ports without going 
to assembly language. 

--Increase user knowledge of the machine and make hardware changes 
easier. 

--Don't kill the Rainbow' I 

--They have really orphaned the machine! Why was the machine not 
made easily expandible, why was the A developed with such short 
sightedness, why stop tne TRLNP (A to B) upgrades? 

--It's an excellent machine, better than 1811 PC. 

~~ii~~~~ke~~~· ~~;d'.:a~~ul~v~f1a~1e?reale~hi~~ri~r~ 
If it were only 

i~f th!h~~tng~~;~ 
only disadvantage, but it's a BIG one. 

--You should offer a PC100A to PC100B upgrade at a very low cost. 
This will kee~ users who were loyal to the Rainbow all along cur-

~~n~u~i t~~h~ar~:~! ~~~i;iw:~;kesI~et~~~ 1 o~1 i~e si~~ii~~u~~c~~t~~~ 
hard disk or the graphics option. 

--Continue to support the 100; lower prices to compete with 1811; 
provide compatibility with the 1811 PC. 

--Make the Rainbow PC compatible, advertise 1t, and sell it in 
retail stores again. Give hotline support to all users, regardless 
of warranty or service contract. 

--The Rainbow is an outstanding mach1ne--don't let it die for 
lack of new software, add-ons, upgrades, and user-support. 

--Support Rainbow users. 

--Make the Rainbow 1811 PC compatible. 

--Hey guys, your documentation needs improvement, we need to know 
more a6out the internals and how to get the machine to do what we 
want. 

--You're all cranked-up (production-wise), so wby quit now? 
does prevail' Make an expansion chassis with 1811 PC slots! 

Better 

--Do not abandon the Rainbow! Develop/distribute/fix the utility 
that is supposed to read and write 1811 PC diskettes, especially 
for HS-DOS. 

--You have to be kidding! Where should we start? Have the DEC 
marketing staff take a level 100 Marketing course, and get the 
word out about the Rainbow. Make a firm commitment to the PC or 
drop it and sell third party manufacturers the rights to it. 

--1811 compatibility. Either get into the PC market and support 
it 1 or get out. Support of Rainbows and PROs has been shameful and 
lert everyone with a bitter taste toward DEC. The owner's only 
salvation is th• LUG groups. 

--N••d much! much more software support and support for the Rainbow 
as a PC. A so, I don't understand wh~ Wordstar, which is one of 
DEC's DCS programs, do•sn't support DEC's sheet feeder. 
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--Would like to more buy more lower priced software. Want to see 
a better commitment to the Rainbow. Want more information on 
Rainbow technical manuals. 

--Why is even simple stuff so hard to do? 

--You#ve got a good machine, learn how to market it! Get on the 
ball before it is too late. 

--Their marketing strategy is deplorable. They have the best PC 
on the market--why not go for it' Why don't they encourage soft­
ware producers to write for their family of machines? 

--It will be a cold day in hell before I recommend DEC to anyone. 

--More software, especially educational. 

--1 would tell Mr. Olsen that PC's started in the home and will 
have their greatest impact on society because they let us work at 
home. PC's are viable! 

--It's a real down having them get out of the PC business. 

--Admit 1811 exists' 

--Support Rainbows and UNIX. 

(c) 1985 by Washington Area Rainbow User's Group 

POINTS OF ETIQUETTE 
Ms. Motherboard 

Dear Ms. Motherboard, 

I started a new job last month with a 'Beltway Bandit' firm 
in Maryland. I was hired as a secretary for a group of program­
mers and analysts. Everything was going along really well, until 
they gave me a microcomputer last wee~. Tney told me I should 
learn how to do word processing on the machine to handle all their 
proposals. They gave me Wora Star and a box of floppy disks and 
said to try the tutorial programs before anything else. Well, I 
started by taking a floppy disk out of the box and trying to figure 
out how to use it in the microcomputer. I took it out of its 
envelope and removed the hard wrapper around it (they really pack 
those disks well, the plastic was almost impossible to remove). 
When I finally got it out, the flimsy round plastic thing didn't 
fit into the dis~ drive. Wnen I called my boss to ask for nelp, he 
was furious. He swore at me and asked what I thought I was doing 
tearing up floppy disks. He fired me on the spot with no explana­
tion of what I did wrong. I feel awful, because I still don't know 
what got him so angry. Can you help me? 

Yours hopefully, 
Susie Ex-Sec 

Dear Susie, 

Ms. Motherboard deplores acts of anger and (gasp!) coarse 
language. Your boss was probably upset because you 1nadvertantly 
destroyed a WordStar system disk. Floppy disks are 
self-contained. You aren't supposed to cut the plastic off from 
around them. In fact, you should be very cautious when you handle 
them. They should not be bent or written on, and you should never 
touch the interior plastic section. A finger print, hair, ciga­
rette ash, or drop of a soft drink can destroy them. 
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Your boss should have given you another chance •.. however, 
since he didn't, Ms. Motherboard suggests you take a course in word 
processing at a local conmunity college, adult ed center, or some 
other inexpensive place. You'll not only gain new s•ills and 
confidence in dealing with a computer, you'll learn enough about 
computers to avoid another disaster. Good luck! 

Dear Ms. Motherboard, 

There's this guy in my math class who thrills me to the max. 
I mean this is the real thing. But he keeps asking me over to his 
house to see what tricks he can do with pixels. I thought I was 
with it, but what in the universe is he talking about? 

Love ya 
Purple ~aula 

Dear PP, 

Until recently, Ms. Motherboard herself was under the impres­
sion that a pixel was a female pixie. However, she has discovered 
that a pixel is actually a dot. The computer's screen is made u2 
of a matrix of little dots which are either on (lighted) or off 
(dark). These dots are arranged in patterns (depenoing on which 
are on or off) that form the characters seen on the screen. When 
the text is moved (or scrolls) these patterns are shifted by turn­
ing off the previous dots and turning on the adjacent dots (in 
the proper direction). Pixels can be used to produce pictures and 
other graphics as well as characters. However, Ms. Motherboard 
hopes that this offer is not just a techno-adolescent variation of 
the old line, "Come see my ~tchings.• Just in case, make sure his 
parents are nome when you v1s1t. 

Dear Ms. Motherboard, 

I have been shopping for an inexpensive daisy-...heel printer 
for my Rainbow lOOA and the TTX 1014 seems to fit the bill because 
it is compact and produces electronic typewriter quality. Further­
more~ it has a built-in pin feed similar to my LA-SO, RS-232 serial 
and ~entronics-ty2e parallel interfaces1 and a price that's hard to 
beat (as low as S36S.OO in magazine ads1. 

Like so many beginners, I am not a technical wiz when it 
comes to computers and it 1s my understanding that DEC uses some 
odd-ball serial port signals in the Rainbow, ana is somewhat closed 
mouth about pin assignments. So I wrote to TTX and asked them if 
the TTX 1014 1s compatible with my Rainbow. They said, "Yes, the 
TTX 1014 is compatible with the DEC Rainbow lOO's erinter port, 
BUT, you must also have the XCJ>l/XOff firmware with it. 

My question is, What is XCJ>l/XOff firmware, and does my Rain­
bow 100A have it? If it doesn't how do I get it? I just don't 
want my Rajnbow t~ turn into charcoal grill when I plug in a 
non-compatible printer. 

firmly yours 
Beginner Buf# Howie 

Dear BBH, 

Good news! Ms. Motherboard's technical experts tell her that 
the XCJ>l/XOff protocol is built into the Rainbow,, and can be found 
in the Set-Up mode. When you get into Set-up, use the the Next 
Screen function key to move to the second screen, "PARAM SET", then 
use the right arrow to move to "AUTO Xflll/XOff". If the numoer in 
that column is •1•, it is already on; if it is •o• It is off; 
chan9e it to •1• by using the u~ or down arrow. fo retain the 
::~~l~g't!Y¥:n:~hift s•. You wi l have then set the XON/XOfF 

X(JIV)(OFF is • conmunications protocol in which the printer 
and the computer establish a dialog. Because the computer can send 
characters to the printer much faster than the printer can print 
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them, the XCl'VXOff protocol allows the printer to stop the computer 
from transmitting more characters until it is ready to print them. 

Dear Ms. Motherboard, 

My eyes are killing me. I am a progranmer 
spend most of the day staring at a video screen. Is 
I can do to avoid eye strain at a video terminal? I 
the movies on HBO after a hard day at the terminal. 

-Blinded by the Light 

Dear BBTL, 

analyst, so I 
there anything 
can barely see 

You may need to change the lighting in the room where you 
work. To minimize eyestrain, you need to prevent glare on the 
screen and reduce and even out the room's lighting level. First 
check the placement of the screen itself. The screen should not be 
in a position where sunlight falls directly on it. Place it where 
you won't have to directly face a window when you look at it. When 
you work with a VDT, the overall light level in the room should 
be lower than is typical for offices. You will need more light 
over your work area. Invest in an •architect's lamp" which can be 
adjusted at the head and arm. Place the lamp so that it illumi­
nates your paperwork and keyboard. Experts reconmend florescent 
lighting since it causes fewer shadows. 

finding perplexing parity errors? Questions related to computer 
etiquette and the effect of computers in your life should be sent 
to Ms. Motherboard care of the Newsletter Editor. Naturally, 
letters should be sent on tasteful buff micro-perf bond with match­
ing envelopes, but dot matrix printing is acceptable. 

============================================================== 
THE GRAPEVINE 

..• Borland may put out a Modula-2 compiler soon .... Mark Wil­
liam's C in a Rainbow MS-DOS version should be out by the end of 
June ($ ·i ..•. Used printers are typically discounted as much as 
60~ over the original cost •.• if you can find a used HP Laserjet, 
it could be as low as$. i ••.. R Base: SOOO will not be avail­
able in a Rainbow version unless DEC comes to them and specifically 
requests it, according to MicroRim .... dBase III for the Rain­
bow--it IS available--mentions that you need MS-DOS version 2.11 to 
run it. .. fortunately, not true ... it runs fine on MS-DOS 
2.0S .... Think twice before starting to change config.sys, espe­
cially if you have any files on the system already ... you. may get 
some very strange errors •••. If you were planning to switch your 
lOOA motherboard for a lOOB, you may have to forget it ... ap­
parently DEC has released an internal memo banning the TRUMP, or 
}~~d~~~~n~~og;~le~u~h;h~;~s~~~~ ~o~r.T~~6g~pg~~als~~~~f~n°~~0fA-i~ 
being sent out. . . it apparently corrects problems in version 
3.0 ..•. framework will not be available for the Rainbow ..• nor 
will ThinkTank .... DEC is threatening employees so they won't 
talk about a new computer expected to be announced before Christmas 
1985 .•. the new personal computer will not be compatible with the 
Rainbow ...• A lot of KayPro CP/M public domain software works on 
the Rainbow ... WordStar 2000 conmands are not the same as good old 
WordStar •... AME-86 does not allow file transfers using Cross­
Talk ... it also does not work with any CP/M-80 programs ... works 
well with WordStar •• 

(c) 198S by Caroline M. Mack 

============================================================== 
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SHORT NOTES 

--Was DEC right about office automation? Future Computing, a mar­
keting research company forecasts that in 1985 about 7~ of 
corporate micros will &e used as standalones. In !984, nearly 80~ 
were used as standalones. Why not make Rainbows attractive to both 
the standalone and the office automation market, DEC? 

--Verbatim Disk Replacement Offer: Verbatim will replace any 31, 
Maxell, or Dysan floppy disk which fails with a Verbatim disk for 
free. To take advantage of the offer, mail a failed 8', 5.25', or 
3.5' disk, in its original envelope, along with your name ad­
dress, and brand and model of your computer system to: Ver~atim 
Offer, P. 0. Box 7306 1 Clinton, IA 52736. There is a limit of one 
refund per name or address. The offer is limited to the first 
100,000 failed disks received, and expires October 1, 1985. 

--The 4000 member Turbo User's Group (TUG) is a specialized group 
for users of Borland's turbo Pascal. Membership in the national 
group entitles you to receive TUG Lin~s, their bi-monthly newslet­
ter. The December 841.January 85 issue contained a number of arti­
cles related to Turbo Pascal, such as 1 'TYPER: A Typewriter Emula­
tor', 'Four Lifesaving Utilities ror CPIM', 'UCSD Program Logic 
Conversion', and '8087 Support: That Much Faster?' The 36 page 
newsletter also has a New Products Section. Information on member­
shig ($20/year) is available from the Turbo User Group, P. O. Box 
151 , Poulsbo, WA 98370. 

--The Direct~r~ of Information Age Newsletters 1s a directory 
of more than8 newsletters which spec1al1ze 1n personal compu­
ters, electronics, teleconrnunicationsi investments, office auto­
mation, and related subjects. Availab e for $95 from Frank Com­
munications Group, P. 0. Box 144, Mount Vernon, NH 03057. 

--Barry Folsom, manager of DEC's Rainbow group, has resigned. He 
has taken a position as vice-president of East Coast engineering 
with Sun Microsystems, of Mountain View~ California. Folsom headed 
the product team whicn developed the Kainbow 100, 100+, 190, and 
the VT180. Folsom's resignation closely follows the resignation 
of Neil Rich, Manager of Tactical Marketing for the Rainbow. Rich 
left that post in January to take another position within DEC. 

--Interactive Technology, Inc., which groduces ROM for the PRO 
300 series, has changed its address to 107 0 SW Beaverton-Hillsdale 
ft.Jy., Suite 406, Beaverton, OR 97005, (503) 644-0111. 

--Data Sources, Inc., plans to offer the Computer Industry Di­
~. Data Sources claims the semi-annual publ1cat1on w111 contain 
aostracts of new product of all new product reviews as well as 
articles from 700 computer-related publications. Current mailings 
advertise the price for one year at $112. More information 1s 
available from Data Source's Computer Industry Digest, 4th Floor, 
One Park Avenue, NY, NY 10016. 

--Rainbow·software is available by mail at substantial discounts 
from MEC Software, 1713 St. Mary's Avenue, Parkersburg, WV 26101, 
(304) 485-9126. MEC discounts range from 4~ to 3~ on an extensive 
list of Rainbow software. They also carry Univation hardware and 
other peripherals. Technical information is available during 
business hours. MEC accepts checks, credit cards, and purchase 
orders. Call or write for a catalog between the hours of 9 
a.m. and 7 p.m., Monday through Friday, and 10 a.m. to 3 p.m. on 
Saturdays. 

--Samna Corporation has removed copy protection from Word II and 
Word Ill, making it possible to copy the program onto hard disks 
and to make backups. Congratulations, Samna, for a sensible deci­
sion . .. 

PC-72 

--Summa Technolo9ies, which offers Freestyle (a text outliner 
similar to ThinkTank 1 and a word processor), 1s now offering site 
licenses. The cost or a basic license for Freestyle is 17000. 
Summa will also, for an extra fee, allow employees to make copies 
of Freestyle for personal use. Summa intends to make site-licens­
ing affordable even for small companies. 

--Bulletin 
VDIR.COM. 
ding your 
IS doing, 
reappear. 

Board Users should watch out for a program called 
It is designed to trash your system when it runs, 1nclu­
hard disk. It sends little messages telling you what 1t 
Once it is run, ~ou can't be certain when or 1f 1t will 
It works like a tape worm." 

--DEC has made the specs of the All-In-One Office System available 
~~ ~7I~Y~~O~e~hird party developers to link applications programs 

--Hard times for high tech in the stock market: Like many other 
high tech companies, including IBM, DEC's stock price has been 
dropping, and probably has not hit the bottom yet. DEC insiders 
(corporate officials, directors! and so on) have been selling their 
DEC stock. Insiders typical y buy and sell well in advance of 

~ft~~tf~~n1~! ~~o~~ ~YT~a~~~;: sf~;k~toE~v~~6ka~no~~~~c~;~~nr~~e~~: 
ly after analyst Marc Schulman of Hambrecht and Quist, Inc. 
estimated that DEC stock would ~ave lowered earnings during fiscai 
1985 and 1g86. 

--Despite expects drops in DEC's stock earnings, DEC continues to 
give Rainbows to colleges (the only way to get rid of them since 
they won't sell them in retail stores ... ?) It has now given 
micros to 50 colleges which received funds from the Department of 
Education's Fund for the Improvement of Postsecondary Education 
project, as well as to several universities who are apparently 
emphasizing networking. Recent donations include $11 million 
(of a $30 million networking project at Stevens Institute of Tech­
nology, and several million for a network at Syracuse University. 
Both projects are based on DEC's powerful new VAX 8600 computer. 

SOFTI-IARE AND HARDWARE 

--EMUDEC is an interface which is designed to be lodged in an 
RS-232 cable between a Qume, Diablo or Fujitsu daisy wheel printer 
and the computer. It intercepts LP602 commands and translates them 
into Qume Sprint or compatible commands. No other software or 
hardware modifications are necessary. Using a Z80 processor! it 
provides a 2KB buffer, and sends return signals which emu ate 
a DEC printer. Baud rates from 150 to 9600 are supported as 
are choices in parity, stop bit, and word length. For more infor­
mation, contact Techsolv Products, Ltd., 20 Queens Road, Reading, 
Berkshire, R61 4AL, England. 

--SoftWright Systems offers ChessWriqht, a menu driven Chess game 
with seven skill levels from beginner to expert. ChessWr1ght 
allows the user to play white or black with the computer, to play 
with another player, or to watch the computer play itself. It 
takes advantage of a graphics board and color monitor 1f available, 
but has an alternate screen display if they are not available. 
Chesswright requires MS-DOS and 128K of RAM, runs faster with more 
memory. Available for $ from SoftWright Systems, P.O. Box 3208, 
Durham, NC 27705; (919) 383-4441. 

E~~:~; l~~!~~~r Mjyr~~~mp~~;rDE~ys~:T~&ow~ncRe~~~~~~te0\~~~~to~ef} 
uses modern real estate analysis techniques to aid the user in 
making sound real estate investment decisions. Features include, 5 
or 10 year analysis, partial year analysis upon acquisition, up to 
10 different loans using 9 different types of loans, refinancing 
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capab1l1t1es, 100~ or greater financing, Internal Rate of Return, 
F1nanc1al Management Rate of Return, variable parameters from year 
to year, automatic mathematic calculations, and full screen edi­
ting. Kequires 1g2K RAM for MS-DOS version, 64K for CP/M. Avail­
able for $ (w1 th a 30 day money-back guarantee) from Real Estate 
Microcomputer Systems, Inc., 526 NW Second Street, Corvallis, OR 
97330, (503) 757-8887. 

--JES Systems, Inc., has announced Marketing Management System, a 
comprehensive sales tracking and follow-up system. The heart of 
111S is a database with pre-defined screens which store relevant 
information and provide space for memo information. A simple text 
editor allows the user to create, merge and print one page letters 
for quick response to sales prospects. The on-line Master File can 
be used with an automatic dialing function to facilitate automatic 
dialing. 111S' forecasting allows the user to summarize lead and 
sales activities to determine productivity, summarize cost and 
exposure data to determine cost effectiveness, summarize lead 
and sales activity by product, determine the averaqe closing time 
for each product, quantify each individuals sales activity, and 
make a monthly forecast based on leads on file by product or sales­
person. The program keeps records on sales follow-up activities. 
Using the database, labels, envelopes and cards can be produced in 
a number of formats. Also included are data import and exQort 
utilities, global change, help screens, record locking, interface 
with Lotus 1-2-3 and AthenaGraph for graphics, and interface with 
databases such as Datatrieve and DBaseII. The Marketing Management 
System is available on a number of different DEC ~"stems. The 
cost for th" DEC Rainbow and the DECmate II is $ \: •or the 
PR0/350, $ • for the Hi croVax, $ for the Vax $ The 
form letter/Lotus 1-2-3 Interface option 1s available /or $ i and 
the Lotus 1-2-3 Interface is $. The HHS Prospector is avai able 
for the DEC Rainbow at i For more information contact JEB SKs­
~~fiJ i~f:ioo~: o. Box 7u, 37 Hain Street, Franconia, NH 035 o, 

--Soft Gold Inc. has recently announced the Business BASIC 
Native-Code Compiler, which augments Applications BASIC, an exten­
ded BASIC interpreter designed for pro9ramn1ng business applica­
tions. The Native-Code Compiler uses the same source code as 
Applications BASIC, but provides a run time system1 which protects 
the code. Both are compatible with HAI/Basic Four s Business BASIC 
Level III. The interpreter is$ ; the compiler/run time module 
is$ i, Requires HS-DOS, but there is a CP/H version which offers 
fewet f&atures. For information,. contact Soft Gold, Inc., 
P. 0. Box 2718, Newport Beach, CA 9~663, (714) 476-3004. 

--For those who prefer not to do their own customization of Word­
Star or who have LA-100 Printers (which need a special patch), 
WSRAINBO offers a patch which sets function, arrow, and numeric: 
~eys to common WordStar Commands. CP/H WordStar, and 64K 
required. Available for$ from Computec:, PO Box 4445, San Luis 
Obispo, CA 93043,(805) 544-~685. 

--Graphic: M*I*S the makers of FINGRAPH for the Pro 350, are now 
offering SpeechlHaker for the Rainbow. Speech#laker is a graphics 
program des1~ned to make visual aids, such as transparencies and 
handouts, inexpensively. The program provides over 100 
'pre-defined" layouts to simplify design, and allows design of 
custom layouts. It enables the user to draw lines, boxes, and cir­
cles, use 3 character fonts (regular or italicized) in four dif­
ferent sizes, save layouts with or without the information within. 
Requires HS-DOS with 256K RAM, does not require a plotter. Avail­
able for $ plus $. 'shipping from Graphic H*I*S, Inc., 960 
Clocktower Drive, Springfield, IL 62704, (217) 793-0884. 

--Sales Professional Database! designed for individuals and sales 
or9an1zat1ons, has been re eased by User Friendly Programmers. 
Using a menu system, it offers headings for customers, manufac­
turers, products, salesmen, expenses, mailing list, quotations, 
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orders! shipments, back orders, commissions~ call reports, notes, 
to-do ists and back-up prompts. Requires ~PIM 86. Available for 
$1095 from jan Krieger,_ User Friendly Programmers, Inc., 501 Valley 
Brook Road, HcHurray, ~A 15317. 

--The Bridge, a Virtual Microsystems add-on board,_ allows HS-DOS 
programs to be run on the Pro 350 and Pro 3~0. The bridge is 
software and a board which includes an 8086 processor and 256K 
bytes of RAM. It fully emulates IBM PC bit-mapped graphics. VH 
also offers products which enable the PDP 11/23! Micro-11, and 
Micro-VAX to run HS-DOS applications. Availab e from Virtual 
7~is)s~~~~§g4:1so Shattuck Avenue, Suite 720, Berkeley, CA 94704, 

--A demo version of ATHENA/Qrapb, which includes complete documen­
tation, is now available for~ . ATHENA/ 
graph 1s decision support grapnics program available for the PRO 
350 and PRO 380. Full padage is$· , available from Ship Analy­
tics, Inc., North Stonington Profes~1vnal Center, P. 0. Box 410, 
North Stonington, CT 06359, (203) 535-3092. 

--C-CALC is available for the PRO 350 on the P/OS operating sys­
tem. It is currently in beta testing for the Rainbow. Written 
in the C language, it offers menus, English-like commands, on-line 
help, an export/ 
import routine, and ability to work with up to four parts of a 
spreadsheet or four spreadsheets simultaneously. C-CALC offers a 
dialup demonstration at 300/1200 baud. The demo number is (206) 
828-3913; Username: DEMO; Current Password: DSD. The lines auto­
matically detect baud rate. If the computer does not respond 
immediately, press the <return> every few seconds until it does. 
To get help, type the letter 'H' at the prompt. The demo allows 
you to print a portion of the manual so that rou will have the 
information you need to actually try C-CALC. C-CA C for the PRO is 
$ : for the Rainbow, $ For information, contact DSD Corpor­
ation,_ Suite A, 10420 N.E. 37th Circle, P. 0. Box 2669, Kirkland, 
WA 9~033-0712, (206) 822-2252. 

--PRO/TSX-Plus, an operating system recently announced by S&H 
Computing Systems, Inc. 1 allows the single user Pro 350 to function 
as a mul t 1 user, mul t 1 tasking computer. PRO/TSX-Plus is a new 
version of the company's TSX-Plus operating system. The new system 
supports up to three users, and will support most RT-11 applica­
tions designed for the PDP-11 without modification. System fea­
tures include spooled printing, concurrent program control, a 
facility to lock files, communications which utilize dial in sup­
port, logon security, a virtual debugger, interprogram messages;, 
and improved I/O speed. The system is supposed to reduce by 20-40~ 
the time the older system needed to compile DEC Fortran. Available 
for$ from S&H Computing Systems, 1027 17th Avenue S., Nash­
ville, rN 37212. 

BOOKS 

How to Buv Software. Alfred Glossbrenner. St. Martins Press, 
1964. Paper, $14.95. 648 pages. Excellent source of information, 
not only on how to buy software, but how to evaluate it. 

Their Resources 

Press, 
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LETTERS TO THE EDITOR 
Dear PC SIG Steering Committee: 

The June issue of the DA/PC/Graphics Newsletter just arrived 
today. I am completely ap~alled by the butchering job done on the 
newsletter by the DECUS staff in the name of commercialism. 

When my father hired a cabinet maker to build a black walnut 
serving cart, he drew up the plans and gave them to the cabinet 
maker to have the piece made. Until the cart arrived, he didn't 
know how much it would cost. He felt that if he had to ask, he 
could not afford it. Most of us cannot afford to order software or 
hardware in such a manner. 

Several of the authors and I were at a Washington Area Rain­
bow User's Group Steering Committee meeting and agreed that it 
was very inappropriate for DECUS to change a copyrighted article 
before it is published. Since I have submitted articles in the 
past and have several that I am writing at the present time, I 
feel that it is only fair to the authors that DECUS publish the 
exact guidelines that we are to write under. To white out the 

~~~I~s Tak:~s~ 0 ~et':.~beiiliyc~~;di~~ereit~~ n~~s1 ~~eDEt0c~~ e~T~~r~ 
were not allowed in an article. Most of the prices invo~ved are 
available in the DECdirect catalog. 

At the eresent time most Rainbow owners feel that they 
have bought an Osborne.' 6EC has abandoned them. The public 
magazines have abandoned them. If you call a third party software 
vendor, they will deny they have the product. With extreme effort 
[on the user's part] they will give the [necessary] information. 
Once you call back and say 'I read in------ that I can buy -----­
from you for $------ ana'it is part number ------ you can gene­
rally 9et the product. For instance! Ashton Tate denies that 
there is a Rainbow version of DBase I I if you call them. If ~ou 
tell them it is part number x, for Sy, they w111 sell it. If DECUS 
abandons the Rainbow, Rainbow user's will have no where to turn. 

I think that the commercialism policy needs to be revised. 
It is clearly a different issue when you are dealing with PCs than 
with VAXes. 

At a minimum, an author's kit is needed to list the rules. 

Art McClinton 
Mitre Corporation 

Editor's note: The letter above, and the two replies below, were 
taken from DCS, the DECUS Leadership Communication System. 

From Don Golden, SIG Communications Committee: 

Art, I do understand your comments. I was involved in the 
dec1 s1on to wh1 te out, rat her than reJ ect, the en ti re issue. 
this dec1s1on was made in compliance with the DECUS commercialism 
pol1c~. I hope the board will consider the plight of the PC users 
and PC article authors and find a way to exempt PC software vendors 
who are in the DEC stable (ie. you can buy their product off 
the shelf at a DEC computer storel from this highly restrictive 
policy. Somehow seeing a review of ChessWright's Chess floppy at 
$XY.YY is greatly different from seeing some VAX Software OEM's 
offering at SX,YYY.YY 

From Barbara Maaskant, Chairman of the PC SIG 

Thank you for your comments regarding the SIG newsletter and 
pricing. I have a copy of the present policy (Caroline Mack re­
cently forwarded it), and I will be happy to send it. I agree 
with ~ou that it greatly takes away from the submission and that 
the PC world is very different from that of the mainframes. From 
my own experience, price is often the second question asked about a 
piece of software, and a major means of evaluating the necessity of 
many features. With the volume of software PC owners have to 
choose from, it is an unnecessary hassle to have to go to another 
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source for price information. The majority of PC users don't do 
not get tied up in hardware bundled pricing, academic pricing, 
special deals, etc. I can understand why quoting a price for 
mainframe products can not easily apply to the maiority of rea­
ders .. , I do not feel the logic behind this policy carries 
over to the PC world. 

I believe a lot of attention is being paid to new editor 
training and think the idea of an author's packet is excellent. I 
also think the issue of commercialism and what might be archaic 
policies should be reviewed by the [SIG] Communications Committee. 
l have forwarded your corrroen ts and mi r1e to our newsletter editor 
and Communications Committee representative. My apologies for what 
I know had to be a very upsetting surprise. 

7 24 Jul 85 23:14:03 (RECV'D) $0.25 

From: Ken Kaplan on Fido t22 in Net tlOO PCLUG, St_Louis ....... MO 
To: Caroline Mack on Fido t483 in Net t109 

Subject: June DECUS SIG Newsletter 
Congratulations on a job well done. I hope the word spreads fast 
now that we now have a central source for Rainbow information. lf 
DECUS suggests you leave out the prices next time, suggest they 
find another editor. Who do they think they are hiding pricing 
information from? 

Thanks for all the hard work, 
Ken Kaplan 
Chairmen St Louis DECUS PCLUG 
& Fido International Coordinator on Fido 1/0 

*Via Node 100/10 
* Via Fido 109/115 

[Editor's Note: The letter above shows what a FIDO Bulletin Board 
Message looks like.] 
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USER GROUP COLllfll 

================================================================= 
Editor's Note: I will try to update this column in each issue. If 
you know of a DEC PC user's group that is not listed, please send 
me the name, address, telephone number and a contact person. Also, 
please let me know of any changes in the information here. 
Thanks. --ED 

CALIFORNIA 

INLAND EMPIRE PC LUG 

Chairman: 
Jan Snyder 
General Dynamics 
380 Veronica Street 
Upland CT 91786 
(714) l20-7511, x 1118/1101 

SACRAMENTO VALLEY LUG 
RAIN81l./ SIG 

Chairman: 
Robert Walraven 
1309 Notre Dame Drive 
Davis, CA 95616 

PACIFIC RAINBIJ,I LOCAL USER'S 
GROUP 

Co-chairman : 
Steve Jack 
1623 Granville, Apt. 
~~i~,L~~7~~~i~es, CA 

10 
90025 

SAN DIEGO AREA RAINBOW LOCAL 
USER'S GROUP 

Chairman: 
~~~~n~!~0~~~{~~re Applications 
5258 Vickie Drive 

r~~9~i~s~!2~6/§~§~9 

SAN FRANCISCO BAY AREA DEC PC 
USER GROUP 
P. 0. Box 12561 
Northgate Station 
San Rafael, CA 94913-2561 

Chairman: 
Dale W. Miller 
( 415) 472-6531 

SANTA BARBARA AREA DEC PC LUG 

Chairman: 
Rick Vincent 
253 Aspen Way 
Santa Barbara, 
(805) 964-974q 

CA 93111 
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SILICON VALLEY DEC PC USER'S 
GROUP 

Chairman: 
Seth Goldberg 
Stanford University 
P. 0. Box 4349 
Stanford 1 CA 94305-4349 
(415) 85q-3300, x 2874 

SOUTHERN CALIFORNIA PC LUG 

Chairman: 
Bill C. Davis 
GoodGames 
1457 1/2 West 219th Street 
I~r1;n~i~-~0390501 

CCN-JECTI CUT 

HARTFORD RAINBOW USER'S GROUP 
P. O. Box 10387 
West Hartford, CT 06110 

Chairman: 
Reginald Dionne 
(203) 725-6000, x 5248 
(203) 583-4816 

NEW HAVEN RAINBOW LUG 

Chairman: 
William B. Leng 
Southern Connecticut 
University 
501 Crescent Street 
~ml3~a3~~!4~!5o6515 

State 

NECRUG (Northeastern Connec­
ticut Rainbow User's Group) 

Chairman: 
Howard Roberts 
67 Route 6 
Andover CT 06232 
(203) 4S6-3920 (days) 

DELAWARE 

DUPONT RAINB(].I USER'S GROUP 

Laura A. Lindsay 
E. I. Dupont de Nemours & Co., 
Inc. 
Information Systems Department 
G-904-2 
~~A~~n~j~~40g~ 19090 

D~iRi~Gl~rA COLl.t1BIA, MARYLAND 

MASHINGTIJll AREA RAINB(].I USER'S 
GROUP 

Chairman: 
~51~a~i~!!~nRoad 
~~A1~r5~~~A~r~ MD 

20910 

For information, contact: 
Newsletter Edi tor: 
Caroline M. Mack 
6415 Adelphi Road 
~~Ai!r~~j~or~~k, MD 20702 

MASHINGTIJll AREA PRO USER'S 
GROUP 

Sharon Weiss 
255 Conrressional Lane 
~~8~)i~9~!1~g0 20052 

FLORIDA 

TRI-COLNTY RAINBOW LUG 

Bill Tabor 
Computer Products, Inc. 
2900 Gateway Drive 
Pom~ano Beach1 FL 33069 
(305) 974-550u, x7258 
--------------------------

HAWAII 

HAWAII RAINBOW USER'S GROUP 

(Apparently defunct) 
~~~f~~~~~m~~~~~ilc~~~~ct: 
U. of Hawaii 
§i~Gi~:t 1~g~~culture Department 
(St. John's or?) 
Honolulu, HI 96822 --------------------------

ILLINOIS 

CHICAGOLAND AREA PC/WPS LUG 

For information, contact: 
Cheryl A. Celeste 
Monsanto 
9701 West Higgins Road 
Suite 500 
~gr~oa~~-~ij5060010 

MASSACHUSETTS 

g~t~~R~=t t!&.i~mW~sER' s 
GROUP 

Boston Computer Society 
One Center Plaza 
Boston MA 0210B 
BCS (6!7) 367-8080 

Chairman: 
~~r~i~~:~g~:~~ebriue 
~~~\ns~~83~ 01101 

MINNESOTA 

MINNEAPOLIS-ST. PAUL PC LUG 

Being formed. Contact 
John Vilandre 
Universit~ of Minnesota 
Dept. of Epidemiology 
Stadium Gate 27 
7~~~ia~~~~~06i;ri 55455 

MISSOURI 

ST. LOUIS DEC PC LUG 

Chairman: 
Ken Kaplan 
Data Research Associates 
9270 Olive Boulevard 
St. Louis, MO 63132-3276 
(314) 432-1100 

NEBRASKA 

OMAHA RAINBOW USER'S GROUP 

Shirley Bohaty 
1343 Bel Aire Blvd. 

~~S~)·4~§-4~~~66 
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NEW HAHPSHIRE 

SEACOAST PC LUG 

K11vin Spnl 
~~s6. 1 ~~; 76 
r~B~!r6~~~;~r~rd, NH 03815 

NEW MEXICO 

DEC PC LOCAL USER'S GROUP OF 
ALBUQUERQUE, NEW MEXICO 

Chairman: 
Stan Outler 
7204 Oralee NE 
Albuquerque, NM 87109 
------------------------

NEW YORK 

LCJ.IG ISLAND LUG 
PC SIG 

Chairman: 
Al (Fred) Scholldorf 
Reuters, Ltd. 
90 Davids Road 
Hau~pauge, NY 11788 
(516) 435-7116 

NEW YORK METRO DEC PC LUG 

Co-Chairman : 
Bob Bennett 
DEC User's Group of Greater New 
York 
697 West End Avenue, t98 
New York, NY 10025 

GREATER ROCHESTER AREA LUG 
(PC SIG?) 

Gary Griswold 
B&G Associates 
P. O. Box 81 

~~~s~~rt>Nj22:t~~g 
(o) (716) 477-5664 

NORTH CAROLI NA 

RESEARCH TRIANGLE LUG 
PC SIG 

~~c~.s9~~k~~h 
r~rg;19~~:~79~c 27515 

OHIO 

CENTRAL OHIO PC LUG 

Chairman: 
Dana Klebes 
Battelle Memorial Institute 
505 King Avenue 
r~i~~b~~4-~~4743201 

Robert L. Lindsay 
Lancast&r City Schools 
345 East Mulberry Street 
Lancaster, OH 43130 

PENNSYLVANIA 

DELAWARE VALLEY DEC-PC USER 
GROUP 

Chairman: 
Roland Spressart 
RSPE Engineers 
89 Signal Hill Road 
~~f §)n~68~~49~8966 

ST. JOSEPH'S LNIVERSITY RAINBCJ4 
USER'S GROUP 

Chairman 
Dr. Val Herzfeld 
5600 City Avenue 
~Si~)d~§~~~~6sPA 19131 

LNIVERSITY OF PEJ>lllSYLVANIA DEC 
RAINBCJ4 USER'S GROUP 

Bill Gavelis 
go6 South 46th Street 
Philadelphia, PA 19143 

TENNESSEE 

MIDDLE TEJ>lllESSEE DEC PC LUG 

Chairman: 
Dennis D. Knowles 
Cumberland Associates 
108 Brookhollow Drive 
~~r5~i~~~~~i 5IN 37130 
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TEXAS 

DALLAS RAINBCJ4 USER'S GROUP 

For information, contact: 
Chairman: 
Ken Kattner 
Kadex Corporation 
11311 North Central Expressway 
Suite 300 

~~f~fs69~60~~243 

DIGITAL SMALL COMPUTER USER'S 
SOCIETY (DISCUS) 

Dennis Forcier 
P. O. Box 470521 
Dallas, TX 75247 
-------------------------
HOUSTCl>I DEC PC LOCAL USER'S 
GROUP 

Chairman: 
Allen Bartram 
Houston Micros 
12502 Millbanks 
~~~~~0~95:~16~7031 
or 
9119 South Gressner 
Suite 101 
~~~~io~~1~10~7074 

UTAH 

SALT LAKE'S RAINBCJ4 USER'S 
GROUP 
(a SIG of the Salt Lake LUG) 

J. R. Westmoreland 
6748 Acoma Road 

7~S1i1 ~62~25r4047 

VIRGINIA 

RICHMOND USERS GROUP 

Chairman: 
Bi 11 Myers 
Department of Chemistry 
University of R1cl'vnond 

~~~~)n~~o~ 3~5:i§oo 
(office) (804) 285-6321 

WISCCJ.ISIN 

NORTHEAST WISCCJ.ISIN LUG 

Steve Peschke 
Network System Design 
300 North Main Street 
3rd Floor 
Oshkosh, WI 54901 

GERl'll"M' 

GERMAN PC SIG 

Dr. Otto Titze 
lnstitut fur Kernphysik THO 
TH Darmstadt 
Schlossgartenstrasse 9 
6100 Darmstadt 
Germany 
(Telephone) (0 6151) 16 33 23 

EUROPE 

EUROPEAN PC SIG 

Chairman: 
Paul Saw~er 
School of Chemical Engineering 
University of Bath 
Bath, Avon, BA27AY 
England 

AUSTRALIA 

DECUS AUSTRALIA PC SIG 

~~ag;e9o~r~W 
Chatswood 
New South Wales, 2067 
Australia 
Phone 412-5252 

ISRAEL 

Herzliya, Israel 

COMPUSERVE 

The VAXSIG has an active group 
of DEC PC users. Compuserve 
subscribers can type GO PCS-16 
at the ! prompt and select 
sub-area 6. A real time con­
ference is held every Wednesday 
at 9:30 PM EST. Also has a 
BB and software area. 
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ROG--ROBIN Clf.IER'S GROUP 

Chairman: 
John Comdla 
2 Mockingbird Lane 
Maynard, HA 01754 

AMERICAN BAR ASSOCIATION 

DEC User Group 
r~8in~~s~A~~~berg 

Kelly Frey 
Harwell Barr Hartin and Stegall 
P. O. Box 2960 
Nashville, TN 37219-0960 

David Sykes 
Duane, Horris and Heckcher 
One Franklin Plaza 
~~l~~~~~i:i 7~A 19102 

NATl~L DECUS ADDRESS 

DECUS (Digital Equipment User's 

~~~if~~! 
249 Northboro Road (BP02) 
7~i~~o~~3-~5901752 
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DEC RAINBCJ.j ORIENTED BULLETIN BOARDS 

Bulletin Boards are believed to be open 24 hours unless noted. 
Unless noted, all accept 300 and 1200 baud rates; some accept 
2400 baud. This list of DEC-oriented bulletin boards may not 
be complete. If you know of other bulletin boards with a DEC 
PC orientation, contact the editor. 

(201) 750-3748 
( 203) 453-1089 

(212) 535-8924 
(213) 204-2996 

(213) 618-8454 
(213) 644-1963 

( 214) 392-1121 
(301) 484-2831 
( 301) 776-2300 

( 305) 321-2369 
(312) 759-5402 
( 312) 331-2396 

(314) 432-4129 
(314) 726-3448 

( 314) 576-2743 
(314) 234-1462 
(314) 962-0395 
(315) 589-3981 

(408) 274-1427 
(415) 864-1418 

(415) 431-8088 
( 502) 425-9941 
( 602) 277-3530 

(608) 233-8449 
(609) 429-6630 

(616) 343-0996 
(617) 481-7147 
(617) 787-3033 

( 617) 721-1688 

(617) 632-1861 
(617) 874-4325 

(617) 646-3610 
(617) 486-2285 

(619) 488-2116 

(703) 671-0598 

(703) 359-6549 

(714) 537-7355 

(714) 964-0454 

(717) 794-5268 

DEC-WARE II 107/317 Jselin/ NJ David Horowitz 
Rainbow's End 110/210 Guil ord, CT 
Matt Gertner (10pm - 6am) 
DEC-wARE 107179 New York, NY Hatt Kanter 
~Data 102/36 Culver City, CA 
Don Brauns (CHARGES: $2.50 a month, minimum, 6 
months) 
Southbay RB 102/383 Torrance, CA Glenn Bowes 
Rainbow Brite 102/3603 Hawthorne, Ca 
Bruce Headly 
Bip D Fido 19/ Dallas TX Dennis Forcier 
Cl -BBS 13/2 Pikesvilie, HD John Madill 
Tl1e"tleauty Board 109/601 Laurel, MD 
John Raum 
Joe's Rainbow 18/46 Orlar.do, FL Joe Clayton 

Illini Data 115/393 Bolingbrook, IL Rob Elliot 
Microcomputinq Forum 115/666 Markham, IL 
Andrew McElroy (by REQUEST) 

DECUS Central 100/51 St. Louis, MO Ken Kaplan 
Mikes-Board 100/16 St. Louis, MO 
Mike Mellinger 
PC LUG 100/22 St. Louis, MO Ken Kaplan 
MUCl<CC St. Louis, MO Ben Baker (5pm-8am) 
UCA"tl"8S 100/17 St Louis MO Jon Wichman 
HlfCTifiTker's Guide 107/23 Williamson, NY 
Fritz Howard (12am-6pm) 
Vern's FIDO 10/13 San Jose, CA. Vern Crawford 
Fido's-Board 10/1 San Francisco, CA 
lom denn1n9s 
~~F,~¥~;,~oaD~blI~n ci~ang~~I~'of~ Tom Jennings 
Rainbow BBS 114/333 Phoenix, AZ Jim Kashner 
(10pm-4prn M-F; 12am-8am, weekends) 
Mi~et 11/90 Madison, WI Mike Mansfield 
!Y£"C"="ROuse 107/82 Cherry Hill, NJ 
Bnan Sietz (12am-5:30pm) 
Thieve's World Kalamazoo, MI Jan Schirado 
MaaStah 101714 Marlboro, MA Kevin Porter 

1 niq t DEC 101/45 Boston, MA 
David Strickler (12am-Spm) 
DEC-Line 101/202 Winchester, HA Bill MacNeil 
~until 9/1/85) 
Dave's FIDO 101/27 Gardner, HA David Rene 
Dave's Annex 1011310 Westminster, MA 
Dav 1 d Rene 
NECS 101/44 Arlington~ MA. Dave Hi tton 
'RBIFENG HootNet 1011361 Littleton, MA 
Bruce Gibson (Run by the Rainbow Engineering Group 
at DEC) 

San Diego Rainbow LUG 102/350 San Diego, CA 
Rick Eliopoulos (7am-7jiiii';" DECUS members 5y re­
quest) 
The Bear's Den 109/74 Falls Church, VA 
Kurt Reisler 
Wash-A-RUG 109/483 Fairfax VA 
Washington Area Rainbow User 1s Group--Kurt Reisler 
Mike's Rainbow 102/313 Garden Grove, CA 
Mike Hamilton (RESTRICTED) 
Medic 102/410 Huntington Beach, CA 
!'fiTITp St. Erne, MD 

Catt House Fido 13/489 Blue Ridge Summit, PA 
Bob Catt 
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(801) 262-5251 

( 805) 643-0982 

(806) 795-0102 
(806) 742-5328 
46-541-33-170 

44-6-354-6480 

Non-DEC FIDO: 

IMALUG RUG 15/1003 Midvale, UT 
J. R. Westmoreland 
~~~~in d;fi~~~s 102/430 l)entura, CA 

DEC Domain 19/67 Lubbock, TX Alan Minchew 
DEC Bronson 19/918 Lubbod, TX Bronson Johnson 
bay Rainbow 1011348 Karls tad Sweden 
Conny Jonsson (300 baud, CCITf except during FIDO­
NET) 
FIDO UKl 101/4401 Newbury, Enqland 
Jl:OilSiilailwood (300 baud, European modem proto­
col: 9pm-6am; Bell 212A modem protocol: 9am-3pm) 

(603) 924-9820 BYTEnetLIST!NGS 101/104 Peterborough, NH George 
Bond 

(non-Fido bulletin boards) 

(201) 249-0691 
( 505) 831-0205 
(617) 467-4824 

(617) 467-7437 

CP/M-Net itm~ East Piscataway NJ 
ROBIN RBB5lbuquerque, NM Elroy Gonzales 

PD[ (Scientific Applications Public Domain Soft­
ware; to loq onto system respond to prompt for 
H User name' and i Password; with i POL i 
DEC MARKET: Lo~in: Type <Return> to start. At the 
@prompt, type LOG LGK.KERMIT KERMIT". The last 
word will not show on the screen. 

PC~ 

TYPE/PITCH SAMPLES USING ~ORDSTAR PRINT C~ROLS 

·PQ 

•PQ"PO 

•pA 

·PA· Pe 

•PA•PD 

•pA•py 

"PA•py•pn 

•PN 

"PN"PB 

"PN"PD 

"PN"PY 

WORDSTAR VERSION 3.33 (CP/M-86) OR 3.31 (MS-DOS) 
INSTALLED FOR DEC RAINBOW 100+; LA-50 PRINTER 

(CPI = CHARACTERS PER INCH) 

abcdef ghi i k lmnopqrs tuvwxyz 
ABCD£F6HJ JIQIMPQRSTl1M<YZ 
1234Sli7890 

abcdef ;iii klmlopqrstuvwxyz 
ASCl)[f6Hl~S'TlJM(YZ 

1234567890 

(16.5 cpi) 

(16.5 cpi double) 

abcdef9hiiklmnopqrstuvwxyz 
ABCDEFGHIJKLl'tlOPQRST~ 

1234567890 

(elite [12 cpi]) 

abcdef9hijklmnopqTstuvwxyz 
ABCDEFGHIJKLl'tlOPQRST~ 

1234567890 

{elite bold) 

abcdef9hijklmnopqrstuvwxyz 
ABCDEFGHIJKLl'tlOPQRST~ 

1234567890 

(elite double) 

abcdefghijklmnopqrstuvwxyz 
ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1234567890 

(elite enhanced) 

abcdefghijklmnopqrstuvwxyz 
ABCDEFGHIJKLMHOPQRSTUVWXYZ 
1234567890 

(elite enhanced double) 

abcdefghijklmnopqTstuvwxyz 
ABCDEFGHIJKLMNOPQRSTUVWXYZ 
12334567890 

abcdef9hijklmnopqrstuvwxyz 
ABCDEFGHIJKLl'l'lOPQRSTUVWXYZ 
12334567890 

abcdef9hijklmnopqrstuvwxyz 
ABCDEFGHIJKLl'l'lOPQRSTUVWXYZ 
12334567890 

abcdefghijklmnopqrstuvwxyz 
ABCDEFGHIJKLMNOPQRSTUVWKYZ 
1234567890 

(pica [10 cpi)) 
(DEFAULT PITCH] 

(pica bold) 

(pica double) 

(pica enhanced) 

"PN"PY"PD abcdefghijklmnopqrstuvwxyz 
ABCDEFGHIJKLMNOPQRSTUVWKYZ 
1234:567890 

(pica enhanced double) 
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APR 

APR A PD 

"PE 

"'PE"'PD 

"'PE"'PB 

"'PE"'PY 

abcd•fghijklmnopqrstuvwxyz 
ABCDEFGHIJKL1'1'10PQRSTUVWXYZ 
1234567890 

•bcd•f9hijklmnopqrstuvwxyz 
ABCDEFGHIJKLI1'-IOPQRSTUVWXYZ 
1234:567890 

(8.2:5 cpi) 

(B.2:5 cpi doubl•) 

abcdefghijkimnopqr•tuvwxyz 
ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1234567990 

(6 cpi) 

abcdefghijkimnopqrstuvwxyz 
ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1234567990 

(6 cpi boid) 

abcdefghijkimnopqrstuvwxyz 
ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1234567990 

(6 cpi doubie) 

abodefqhijk1mnopqrstuvwxyz 
ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1234567890 

(6 c::pi enhanced) 

""PE""PV""PD &bodefqhijk1mnopqrstuvwxyz 
ABCDEFGHIJKLMNOPQRSTUVWXVZ 
1234~67890 

~pw 

~pw~Ps 

~pw~Po 

~pw~Pv 

..... Fw~pv~FD 

(6 opi enhanced doub1e) 

abcdefghijklmnopqrstuv~xyz 

ABCDEFGHIJKLMNOPQRSTUVHXYZ 
1234567890 

(5 cpi) 

abcdef9hijklmnopqrstuv~xyz 
ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1234567890 

(5 cpi bold) 

abcdef9hijklmnopqrstuv~xyz 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1234567890 

(5 cpi double>) 

abodefghi5k1mnopqrstuv-xyz 
ABCDEFGHIJKLMNOPQRSTUVWXVZ 
1234567890 

(5 opi enhanced.) 

abodefqhi~k1mnopqrstuvwxyz 
ABCDEFGHIJKLMNOPQRSTUVWXVZ 
1234567890 

(5 opi enhanced doub1e) 

PC-ffi 

PRINT ~ONTROL SUMMARY: 

PR I NT CONTROL 
HORIZONTAL PITCH (CPI) 
LINE LENGTH (COLUMNS) 

NOTES: 

'PQ 
16.5 
132 

'PA 
12 
96 

'PN 
10 
80 

'PR 
8.25 
66 

'PE 
6 
48 

'PW 
5 
40 

1. 'PY ACTS AS A TOGGLE TO START & STOP ENHANCED PRINTING. 
(ENHANCED PRINTING DOES NOT WORK WITH 16.5 OR 8.25 PITCHES). 

2. 'PB ACTS AS A TOGGLE TO START AND STOP BOLD DENSITY. 
(BOLD DENSITY DOES NOT WORK WITH 16.5 OR B.25 PITCHES). 

3. BOLD AND ENHANCED DENSITY CANNOT BE USED AT THE SAME TIME. 

4. 'PD ACTS AS A TOGGLE TO START & STOP DOUBLE STRIKING. 
(DOUBLE STRIKING WORKS HITH ALL PITCHES.) 

5. TO RETURN TO DEFAULT PITCH FROM 'PQ, 'PW, 'PE OR 'PR, 
USE 'PA'PN; FROM 'PA, USE 'PN ONLY. 

6. THESE PRINT CONTROLS AFFECT ONLY HORIZONTAL PITCH (CPI). 
DEFAULT VERTICAL PITCH IS 6 LINES PER INCH. 
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LA100 PRINTER SPECIAL FUNCTION SETTINGS 
Function 

index 
next line 
Horiz. Tab Set 
Vert. Tab Set 
~rtial lint dowl 
partial line up 
revent indtx 
sin~t shift 2 
single shift 3 
dtv1et control string 
control string intro&Jcer 
string ttr•inator 
operating systeit .,_and 
priU1te llHUCJf 
111plication progra co.and 

IDl£ SETTING CCl'tWIOS 

tnable Cl tr ansai t 
disable Cl tranwit 
tnable Cl rteti ve 
disable Cl rtetive 

set lint fttd new lint 110de 
clear lint fttd ntw line llOde 
stt IUto wr111around llOde 
clt1r 111to wr ap1round mode 

8-bi t St.i•en~-lli t 
lit) (132) 
l£l (133) 
KTS !13') vrs 138> 
PLO 139) 
Pl.U (140) 
RI (141) 
SS2 !142) SS3 143) 
DCS 144) 
CSI (155) 
ST (156) 
osc (157) 
PH (158) 
l'l'f. (159) 

ESC D 
ESC E 
ESCH 
ESC Z 
ESC K 
ESC L 
ESC K 
ESC N 
ESC D 
ESC P 
ESC [ 
ESC \ 
ESC l 
ESC • 
ESC 

ESC SP 6 
ESC SP F 
ESC SP 7 
ESC SP 6 

CS! O h 
CS! 0 1 
CS! 7 h 
CSI 7 1 

set horizontal pitch mude to font pi tchH CSI ? 2 9 h 
set pitch llOde to Ill pitches CSI ? 2 9 1 

PDSITI l)jlNG C!J'tWjJ)S 

vertical position absolute 
horizontal position absolute 
horizontal position relative 
cursor up 
vertical postion relative 
index 
ntxt line 
partial line down 
partial line up 
nverse indtx 

FOP.HS DEFINJTl l)j 

stt page width ali!Jlllf!lt 
set urgins 
set lines per physical page 
set top ana botta urg1ns 

FOO IN) SIZE SElECTll)j 

Set rrizontal pitch 

6 
6.6 
8.25 

10 

12 
13.2 
16.5 

Set vertical pitch 
2 lines per inch 
3 lines per inch 
4 lines ptr inch 
6 lines per inch 
8 lines ptr inch 

12 lints per inch 

114> (132) 
NEL (133) 
Pl.D (139) 
Pl.U (140) 
RI (141) 

CS! line d 
CSI col ' 
CSI delta-eol a 
CS! delt;rlint A 
CSI delt;i-line e 
ESC D 
ESC E 
ESC K 
ESC l 
ESC K 

CS! left ; width ' s 
CSI left ; right s 
CSI lines t 
CS! top ; bottom r 

CS! pitch w 
CSI 5 w 
CS! i w 
CSI 7 w 
CSI 8 w 
CSIOwor 
CS! 1 w 
CS! 2 w 
CSI 3 w 
CS! 4 w 

CSI pitch z 
CSI 4 z 
CSI 5 z 
CSI 6 z 
CSI 0 z or CSI 1 z 
CSI 2 z 
CSI 3 z 

Function 

SET PRINT QIMILITY 
draft 

litter 

lN>ERLINE 
enable underline 
disable underline 

SW:CT FOO (0 - 4) 

SW:CT C1¥1AACTER SET 
gset: ( • GO primary 

) = 61 priurv * • 62 pri11arv + = 63 priury 
1 = 60 al tern ate 
- • 61 alternate 
• • G2 al tern ate 
I • 63 alternate 

lllR!ZOOAL TAB COORDL 

Horiz. Tab Set 
tab cltar at active position 
cltar all tabs 

Set tabs 

VERT! CAL TAB COORDL 

Vert. Tab Set 
set vertical tabs 

clear vertical tab 
clear Ill vertical tabs 
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Sequenco 
8-bit 7-bi t 

~I au~\· !r 
CSI 1 ' z 
CS! 2 ' z 

CSI 4 m 
CS! 0 m 

CSI 1 font • 

CSI gset cset 
cset: UK= A 

IJSASCI I • 8 
Finnish= 5 
Norweg/l)an i sh = 6 
9.ltdish = 7 
6e!'llan • K 
French Can. = 9 
French = R 
VT100 drawing = 0 
Italian = Y 
Spanish = Z 
l1illtinationll = < 

KTS (13') ESC H 
CS! 0 g 
CS! 2 g or 
~~ ~ g or 
CS!tl;t2; 

•.. i tn u 

vrs (138) ESC z 
CS! tl ; t2 ; 

••• ; tn v 
CSI 1 g 
~~ l9 OT 

~ TITU: DECUS U.S. CHAPTER 
PUBLICATIONS COMMERCIALISM POLICY 

&ECTION: I 

cm..s 

l'OUCIES •PROCEDURE& ISSUE DATE: 3/81 l'AGE: 

APf'ROVEO IYu. S. EXEC. BOARD REVISION: 

(J POLICY FOR DECUS U.S. PUBLICATIONS 

In accordance with the U.S. Chapter's commercialism policy the 
foll0\o1ing policy applies to the area of Publications. There are 
three specific areas which this Publications Policy will address. 

l. Chapter-wide publications - (i.e. DECUSCOPE, Symposia Proceed­
ings, etc.) will not include prortuct descriptions of either 
Hardware or Software. 

2. SIGs, LUGs and Special Working Groups• Publications.- may provide 
information relative to commercial products which area avail­
able for use on DEC systems provided the information is tech­
nical in nature. This definition can be further defined by 
rembering that the information should tell: Hry.i the product 
works; not Wl!AT it does. ~-

A number of restrictions are placed on the above areas: 

l. No Job offerings may be published. 

2. No hardware product which directly conflicts with a DEC 
piece of hardware may be published (i.e. Disks, CT~T, etc.) 

3. Digital products are exempt from the chapter-wide SIG 
publications restriction with the exception of pricing. 

4. The controlling group (i.e. Board, SIG Steerinq Committee, 
etc.) has the right to institute stricter restrictions for 
its publications. 
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From the Editor 

To all reading the RSX Hultitasker for the first time: Welcome. 
The Multitasker is the communication organ of the RSX SIG. It is 
used to convey technical ss well as SIG business news to the RSX 
Community. Starting this month, the Multitasker will no longer be 
published as a seperate newsletter. We have been combined with all 
other SIG newsletters into a single monthly volume. As long as 
submissions to the Multitasker continue, the monthly publishing 
schedule will be maintained.I encourage all users of RSX systems to 
contribute to the newsletter. Most everyone is doing something 
which would be beneficial to others. Share your knowledge with us. 

In this issue, Ralph Stamerjohn starts a series of articles on the 
RSX Executive. The QIO is examined in the first article. The 
first of a three part article on SORT V3 for RSX appears in this 
issue. Bart Lederman will share his knowledge and experiences 
using and improving SORT. We will here from Bart in the near 
future on instruction execution timing. The Bag of Tricks: 
MACR0-11 continues. This month, part seven of Bruce Mitchell's 
column on MACR0-11 coding is presented. The remainder of the issue 
deals with communication ans networking subjects. Carl Mickelson 
and Michael Mazzoni tell us how they modified Decnet to suit there 
needs. If you own our use a PRO you will find the dissertation by 
Thomas Turano and Romman Pinsky very useful. The intracies of PRO 
communication capabilites are explained. 

On last word on contributions to the Multitasker. I can accept 
many types of media. A list of formats appears below. Please do 
not let this a the reason for not contributing. Special 
arrangements can be made and all media is returned. 

Magnetic Tape: 

Floppy Disk: 

TU58 Cart 

1600/6250 BPI 

8 Inch 

5 Inch 

Dominic DiNollo 

BRU, PIP, FLX, 
VMS BACKUP 

RXOl/RX02 
ODS-I or ODS-2 

RX50 

Loral Electronic Systems 
Engineering Computer Center 
Ridge Hill 
Yonkers, New York 10710 
(914) 968-2500 ext 2210 
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Letters to the Hultitasker 

The Editor, Multitasker 
C/O DECUS 
1 Iron Way 
Marlboro, MA 01752 USA 

Dear Sir: 

Dept of Physics 
University of Southampton 
Southampton S09 5NH 

I followed last years letters on how to place a double quote inside 
a character string while using IND with interest. Recently I have 
had the problem of putting a single quote (i.e. the character used 
for substitution control) inside a string. My application, a F77 
program generator requires assignment to character variables. 
FORTRAN is not happy with double quotes and insists on single ones. 
The solution to this problem turns out to be very simple. If a 
.SETS is executed before one enables substitution then the 
instruction will work if the right hand side contains a ' 

For example, 

.sets sq .. , .. ;Puts a single quote in sq 

.enable substitution 

lots of code 

.data 

.data 
2 
2 

character*20 prompt 
prompt='sq'This is the prompt'sq' 

results in the following FORTRAN 

character*20 prompt 
prompt='This is the prompt' 

It was not obvious to me from any of the documentation that this 
would work and I was quite surprised when it did. I hope that 
other people will find this useful. 

Dr. J.N Carter 

RSX HULTITASKER 

The Editor, Hultitasker 
C/O DECUS 
l Iron Way 
Marlboro, MA 01752 USA 

Dear Sir: 

Allied/Bendix 
Aerospace Division 
P.O. Box 1159 
Kansas City, HO 64141 

Does anyone know the new features of RSX-llM-Plus V3.0 ? Would it 
be possible to have a brief article describing these new features? 
Rumor has it that Virtual Disks will be supported ••• What about a 
Memory Disk? Named directory support and logical names ••• will 
these new features be supported by Exec calls? How much like POS 
will V3.0 be ••• What are the differences? 

As you can see, I 
Symposium alluded 
directly addressed. 

have many questions. 
to some of these 
V3.0 test sites ••• 

Sincerely, 

The Spring '85 DECUS 
items, but most were not 

open up! 

Dave O'Larte 
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The Bag of Tricks: MACRO-I I 

Bruce R. Mitchell 
Machine Intelligence and Industrial Magic 

PO Box 601 
Hudson, WI 54016 

This column covers MACR0-11 bag-of-tricks routines, as stated in 
previous issues of the Multi-Tasker. It appears as space permits. 
All MACRO programmers are encouraged to submit their favorite 
routines to the Muiti-Tasker so that these useful, interesting, or 
just plain bizarre tricks can be put out before the SIG in general 
for the admiration and edification of all. 

In this month's colt1mn, we again have a bit of code which is at 
quite trivial and yet very useful. 

When a task is installed, it can default to either the Taskbuilt 
name (TASK= directive) or a name given at install time (Install 
/TASK= switch). In many cases - the majority of cases, one may 
reasonably assume - the task's running taskname will not matter. 

However, there are cases where the task's running taskname DOES 
matter. A few of these cases are where the task will be receiving 
send data packets, acting as a DECnet task, or where multiple 
copies are impermissible for some reason. 

The GTSK$ directive allows a task to capture information about 
itself and the system on which it is running. To a task which is 
running name critical, the offset G.TSTN in the GTSK$ buffer are 
interesting; they return the task's running name in Radix-50. A 
task can check these for a correct value, then error out or perform 
other error actions if the expected values are not found. As we 
saw last month, it could just as well take other action - it could 
send it to cooperating tasks, to inform them of what level of 
interchange protocol it can understand, etc. No doubt other uses 
are possible. 

An example of the entry point of a task which captures this 
information follows. Note that the information supplied in the 
buffer is Radix-SO and may have to be converted to ASCII to be 
useful. 

Obtain information about self from the system 

GS INFO: GTSK$ TSKBUF ; Get information on self 
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TSKBUF: .BLKW 16. Storage area for task parameters 

.PAGE 

.SBTTL NTRYPT Entry Point 

There is no point (at this time) in more than one BARFOO per system, 
since tasks address each other by installed name, so this ensures 
that only one copy, with the name BARFOO, will run on the system. 

NTRYPT: 
CMP 
BNE 

CMP 
BEQ 

DIR$ I/GS INFO 
TSKBUF+G.TSTN, //©RBAR 
10$ 

TSKBUF+G.TSTN+2, //©RFOO 
20$ 

Get information about self 
Is first half of name "BAR"? 
If not, prepare to exit 

Is second half of name ''FOO''? 
If so, jump into time checking 

This task's name is not BARFOO; do something about it 

l 0 $: ; task takes appropriate error action 

This task's name is indeed BARFOO; proceed with initialization 

20$: • • • ; task continues ••• 

• END NTRYPT 

SORT V3.0 - Part I 

B.Z. Lederman 
Bankers Trust Co. 

P.O Box 318, Church Street Station 
New York, N.Y. 10015 

My work is in an area where correctly operating software is very 
important, so I did considerable testing of V3.0 before passing it 
on to the applications people. I found that for sorting very short 
files, V3.0 was slower (probably due to the more complicated 
command parsing code), but for long files (hundreds or thousands of 
blocks long) it was slightly faster. A very big improvement is in 
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the sort specification language. When I first heard of V3.0 at the 
spring 1984 symposium (Cincinatti), the DEC speaker polled the 
audience and I believe there was at most one other person besides 
myself who had ever used the V2.0 specification file, and I've 
never met anyone else before or since who has used it; but with 
V3.0 use of the specification files has been simplified by orders 
of magnitude, and this, plus the fact that you can now merge 
multiple input files, means that V3.0 has a wider range of 
applications than V2.0 had. V3.0 also has at least one V2.0 
problem fixed: it will correctly assign input and output files to 
your local SY: when it is not the system SY:, whereas with V2.0 
you always had to put in explicit device's· ..on.·the input and output 
file names. A further convenience is that you do not have to put 
in a /FO switch: the output file will default to the same file 
organization as ihe input file. 

This is not to say that V3.0 is perfect. I will describe the few 
problems I have seen. 

If you do have V2.0 specification files and use the supplied 
utility TRN to translate them to V3.0 specification files, explicit 
comparisons to numeric literals might not be translated properly. 
In my case, comparisons with an octal constant were always 
translated into a comparison with a hexidecimal constant of zero. 
This is easy to fix by hand, but you should watch out for it. The 
default to hexidecimal is also a bit annoying. 

A more seriou·s error is that comparisons between a binary data 
field and a numeric constant fail unless the constant is expressed 
in hexidecimal. The failure is accompanied by an error message 
which states that there is an invalid specification, but does not 
give the line number. This will occur with a command file such as: 
(only part of the file shown) 

/PROCESS=RECORD 
/FIELD=(NAME:IDENT, POSITION:!, SIZE:2, BINARY) 
/CONDITION=(NAME:TASK REC, TEST:(IDENT EQ %X0003)) 
/INCLUDE=(CONDITION:TASK REC, 

KEY= , • . , -

This specification file works correctly, but changing the constant 
from %X0003 to %00003 (a decimal constant) will cause the sort to 
fail. I have not yet received an answer from DEC from my SPR on 
this. 

The manual shows fields in specification files seperated with 
equals signs ("="), but the translation utility uses colons (":"): 
apparently, both are acceptable, but only one is shown in the 
documentation. 

The manual shows comparisons between fields, but not between a 
field and a numeric literal. It turns out that the format to enter 
numeric literals is the same as for the /PAD command, or as shown 
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in the example given above. 

A minor point is that Sort does not truncate output files. If you 
normally sort an entire file, you will never see this problem. If 
you do use specification files to reject unwanted records, or 
reduce the size or re-format the output record, then the output 
file may be smaller than the input file, but it will have the same 
number of blocks allocated to it as were in the input file. 
Pre-allocating blocks in a file makes writing to the file faster, 
so that is O.K., and you can always use PIP to truncate the output 
file to it's actual size. It does mean that if your output file is 
very much smaller than your input file, you will want to truncate 
the file to avoid wasting disk space. 

A more interesting set of circumstances was uncovered when I tried 
to improve Sort performance through the use of resident libraries. 
I have found that other tasks were improved when linked to the RMS 
resident libraries (rather than use disk overlays), but Sort-II, as 
distributed, does not use any of the resident library options. If 
nothing else is gained, at least there are fewer disk overlay 
reads, and this is useful on moderate to heavily loaded systems. 
In some cases, use of the resident libraries will increase the 
amount of task space that Sort can use as it's work area, and that 
also will improve performance. I found that it was very easy to 
link Sort to the RMS resident library, and more particularly to the 
Supervisor mode resident library, with a considerable reduction in 
system load. The actual sorts did not run significantly faster 
when tested on an unloaded system (PDP-11/70 with RP06 disks), but 
when I placed a constant and fairly heavy disk and CPU load on the 
system, the improvement was considerable. In some cases, the 
increased internal working space allowed sorts to be done entirely 
in memory, where the distributed version of Sort had to use work 
files (Sort V3.0 also has the advantage of optionally printing out 
a considerable amount of information on it's internal state during 
the sort, and the amount of resources were used). An incidental 
benefit is that the task image itself is smaller when it does not 
have all of the RMS code in it, so it occupies less space on disk 
(nice if you have small disks). 

An even further increase in performance was obtained by building 
Sort as an I-and-D space, non-overlayed task: all of the sorts 
worked, but we found that if the task image went over a certain 
size, evidence was obtained that it might not always work, as it 
was apparently using signed arithmatic in calculating it's data 
area, and it could not cope with a work space greater than 
32Kwords. I do not think it appropriate to repeat all of the SPR 
response to these tests, except that DEC might re-consider linking 
to the RMS resident libraries. The version of Sort-I! V3.0 that we 
have been using in production for several months is linked to the 
Supervisor mode RMS resident library. We would perf er to go to the 
non-overlayed I-and-D space version, but a bug in VMR will not 
allow it to be installed (it thinks too many APR's are being used), 
and we are still a little worried about it's performance, even 
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though it passed all of our tests. 

Incidentally, if you are still using Sort-11 V2.0 and have RMS 
V2.0, you can link to the RMS resident libraries, especially the 
Supervisor mode library, and obtain similar improvements, and it 
can also be built non-overlayed. V2.0 cannot be built as an 
I-and-D spa_e task due to poor code management: there is data 
mixed into instruction PSECTs, and other problems. I do not know 
if V2.0 can be linked to the old RMS Vl.8 resident library. 

Sort-11 V3.0 comes with provisions for building a Sort resident 
library. This might be useful if you want to call Sort routines 
from within a program, and it looks as if it will be easier to use 
than was V2.0, but we havn't tried it. The library itself appears 
to be very poorly organized. Sort-11 is actually two products, 
Sort and Merge. Although they appear to share most of their code 
(which would be reasonable), nearly every module in the resident 
library is duplicated: once for Sort and once for Merge, which 
seems absurd. The resulting library is a memory resident overlayed 
monster, and I cannot believe that both products which are so 
similar are so totally different internally. The library might pay 
off if you could link Sort itself to it, and there is a lot of the 
Sort-11 task code in the library; but DEC does not supply a build 
file to link the Sort-11 task to the Sort-11 resident library, and 
I was not successful in building a library or a task where this 
could be done. This would have been useful for situations where 
many sorts are being done at the same time, as physical memory 
would be saved, but fortunately (for us) we don't have a shortage 
of memory. 

We also use PR0-350s here, and I found 
utility for P/OS. (There is sort 
nothing you can get from DCL or in the 
Sort-11 (V2.0 and V3.0) will build and 
RMS resident library, but I don't know 
obtaining a license for this setup. 

that there is no real sort 
of a callable utility, but 

tool kit.) Both versions of 
run well on the PRO with the 

how you would go about 

Editor's Note 

This is the first part of a three part article on SORT V3.0 
by Mr. Lederman 

... ... .-.'. 
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Enhancements to RSX Phase IV DECNET 

Michael E. Mazzoni 
Process Control Systems 

1300 S. Calhoun Road 
Brookfield, WI 53005 

DEC distributes several undocumented enhancements to DECNET PHASE 
IV for RSX-llM/M+ with the standard kits. These enhancements are 
distinct from the unsupported software distributed in UFD [200,200] 
of the network kits. Three enhancements that I have succeeded in 
using are: 

NTD 

o Snapshot copy of an NTD display to a file 
o Network command terminal and network command terminal 

host support 
o Area routing 

The DECNET Node Task Display (NTD), as built by the DEC standard 
NETGEN procedure, will give a permanent copy of the output only if 
it is run on a hard copy terminal. 

DEC has provided a more elegant solution to the permanent copy 
problem. In the command file [x,24]NTDBLD.CMD (created by NETGEN) 
there are instructions for enabling a snapshot dump of an NTD 
display on a video terminal to the file NTD.SCR. The modification 
involves uncommenting one line, and commenting out two lines in the 
command file. The instructions in the command file are quite 
clear, so they need not be repeated here. Total time to edit and 
re-taskbuild should be about 5 minutes. 

The new NTD is significantly larger than the standard NTD, so when 
it is installed RSX warns that this task which overmaps the I/O 
page. This warning can be ignored. 

Network Command Terminal 

The Network Command Terminal, or NCT, seems to 
unimplemented feature of DECNET Phase IV. Several 
made to this animal in the RSX DECNET manuals, but 
specific list of its capabilities or how to use it. 

RSX-9 

be an as 
references 
there is 

yet 
are 

no 

'-< 



RSX MULTITASKER 

To make a NETGEN create NCT, edit the file 
set the symbol $DNCT to true. 

[137,lO)DECPRM.CMD and 

If NCT is included in the NETGEN, a 
processes RTH and NCT are built. 

device RT: 

RTH is the remote command terminal host support 
resides on the user's local node and allows users on 
logically connect their terminals to the local system 
network command terminal facility. 

and DECNET 

process. It 
other nodes to 

through the 

NCT is the network command terminal server. It resides on the 
user's local node, and allows the user's terminal to be logically 
connected to any other node in the network which has the network 
command terminal facility. 

An RSX task to 
presumably not 
hooks in place. 

use 
yet 

NCT is not 
available. 

included with DECNET and is 
VMS, though, seems to have more 

When a user on a Phase IV VMS node logs into an RSX node with these 
added features, that user appears on device RT: instead of device 
HT:. Unfortunately an RT: terminal device just doesn't comprehend • 
what to do about escape sequences, and so video terminal 
applications from VMS to RSX are hopelessly mutilated. If you 
thought that HT: was bad, try an RT:. Some notes I have from an 
M+ v3.0 preview seminar say that RT: problems won't be fixed in 
that release. 

So, the NCT for RSX is going to need a lot more work before it is 
useful. 

Area Routing 

Area routing is the way DEC chose to get around the 1023 node limit 
for earlier DECNET versions. A PHASE IV network can consist of up 
to 63 areas, each with 1023 nodes. Special nodes, area routers, 
connect the different areas together. 

A discussion of why and where to use area routing is beyond the 
scope of this writeup. Of all the reasons, having to add a 1024th 
node to an existing network is probably at the bottom of the list. 
I must leave it up to the interested reader to investigate if 
multiple areas are for him. The point is if you want it for RSX, 
it's there. 

Although multiple areas was only announced for VMS v4.0 nodes, it 
was included in the 1983 RSX release of DECNET PHASE IV but not 
documented. And it DOES work. 
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To make a NETGEN support area routing, edit the file 
[137,lO]DECPRM.CMD and set the symbol $DXMAS to true. During 
NETGEN you will be asked if you want to make the node an area 
router. If you answer yes, the area routing task RCP2 .. is built 
(RCPl.. is the normal routing task). 

There is only one caution. RSX nodes are traditionally identified 
by a number from 1 to 1023. For area routing, the numbering scheme 
is AA.NNNN where A is the area number, NNNN is the node number in 
that area. All RSX nodes, routing or non-routing, connecting to a 
network with an RSX area router, must be re-NETGEN'ed to 
incorporate support for the new numbering scheme. 

DECnet Changes for RSXllM Systems Modified 
for Loadable Device Driver Data Bases 

Carl T. Mickelson 
Goodyear Aerospace Corporation 

Akron, Ohio 44315 

This article presents the revisions needed to install a DECnet V4.0 
End-Node distribution kit on an RSXllM system operating with the 
changes described in the paper "Loadable Device Driver Data Bases 
in RSXllM SYSGEN", presented at the Spring 1985 DECUS U.S. Chapter 
Symposium at New Orleans, May 1985. This information complements 
the change files submitted to the RSX SIG tape at the symposium. 

Since the changes presented at New Orleans remove the terminal data 
base from the Executive task image, and load them into pool only 
when the terminal driver is loaded by VMR, some DECnet programs 
will no longer be able to find the console terminal UCB (.TTO) or 
SCB ($TTO) at link time. As a result, changes have to be installed 
into the programs to dynamically locate the required data 
structures at run time, and to reference them with PC relative 
addressing rather than by immediate addresses. 

The command files that follow are designed to apply the required 
patches to the DECnet programs that access the console terminal 
(TTO) device data base in the RSXllM Executive. 

.ENABLE SUBSTITUTION 

.SETS SAVUIC "'(UIC)'" 

File: DECUSDNET.CMD 
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' 

This command procedure applies a set of patches to DECnet V4.0, 
necessary to operate the network software on systems that have been 
modified in accordance with the modifications documented in the 
paper "Loadable Device Driver Data Bases in RSXllM Sysgen", 
presented at the Spring 1985 DECUS Symposium at New Orleans. 

It is assumed by this command procedure that the DECnet distribution 
has already been copied to the NETGEN volume by the PREGEN procedure 
as described in the DECnet installation manual, and that the DECnet 
distribution kit has been updated with the DECnet saveset from the 
RSXllM V4.l Update E distribution. 

.ASKS [O:S:"'<SYSDEV>':"] KIT What device contains the NETGEN disc 

.IF KIT EQ '"'.SETS KIT "'<SYSDEV>':" 
ASN 'KIT'=KTO: 
.ASKS [O:S:'"<SYSDEV>' :"]MOD What dev contains the DECnet mod kit 
.IF MOD EQ "".SETS MOD "'<SYSDEV)':" 
ASN 'MOD'=MDO: 
.ASKS [0:9.:"'SAVUIC'"] UIC What [UIC] contains the DECnet mod kit 
.IF UIC EQ "" .SETS UIC "'SAVUIC'" 
SET /UIC='UIC' 
• SETF DOTTO 

The TTOREFMOD.CMD file is used to apply some changes to the 
DECnet programs NTINIT and NTL to remove link time references 
to the console terminal UCB and SCB symbols .TTO and $TTO, 
since these are no longer present in the RSXllM symbol table. 
This procedure creates a new module FN$TT0 and adds it to 
NETLIB.OLB to allow the DECnet programs to find and define 
the addresses of the required console terminal data structures. 
The starting and referencing modules of both NTINIT and NTL 
are patched to include a call to FN$TTO and to eliminate 
immediate references to the two symbols (.TTO and $TTO). 

.ASK DOTTO Do the TTOREFMOD patches now 

.IFT DOTTO @MDO:TTOREFMOD 
SET /UIC='SAVUIC' 
ASN =KTO: 
ASN =MOO: 

File: TTOREFMOD.CMD 
.ENABLE SUBSTITUTION 
.SETS MODUIC "'<UIC>'" 

.; Install required utilities 

.SETF INSLBR 

.IFNINS ••• LBR .SETT INSLBR 

.IFT INSLBR PRV INS $LBR 
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.SETF INSMAC 
• IFNINS ••• MAC • SETT INS MAC 
.IFT INSMAC PRV INS $MAC 
• SETF IN SPAT 
.IFNINS ••• PAT .SETT INSPAT 
.IFT INSPAT PRV INS $PAT 
.SETF INSPIP 
.IFNINS ••• PIP .SETT INSPIP 
.IFT INSPIP PRV INS $PIP 
.SETF INSSLP 
.IFNINS •.• SLP .SETT INSSLP 
.IFT INSSLP PRV INS $SLP 

.; Delete files that will be rebuilt 

PIP MDO:TTODEL.CMD;*/DE/NM 

.ENABLE DATA 110 
MDO:FNDTTO.*;*/DE/NM 
MDO:NTINIT.*;*/DE/NM 
MDO:NTLROO.*;*/DE/NM 
MDO:NTLGET.*;*/DE/NM 
MDO:TTOASM.CMD;*/DE/NM 
MDO:TTOLBR.CMD;*/DE/NM 
MDO:TTOPAT.CMD;*/DE/NM 
MDO:NETCOM.CMD;*/DE/NM 
MDO:NETCOM.COR;*/DE/NM 
.DISABLE DATA 110 
.CLOSE 110 
PIP @MDO:TTODEL . ; 

.OPEN 110 MDO:TTODEL.CMD 

.; Create source file for console data structure locator 

.OPEN 110 MDO:FNDTTO.MAC 
• ENABLE DATA 110 

.TITLE FNDTTO - Find Console Terminal Data Structures 

.IDENT /VA4.00/ 
• PSECT TTOADR 

.TTO:: .WORD 0 
0 $TT 0: : • WORD 

.PSECT 
FN$TTO:: 

MOV 
MOV 

I 0 $: 
MOV 
CMP 
BNE 
MOV 
MOV 
MOV 
MOV 
RTS 

RO,-(SP) 
11$DEVHD,RO 

(RO), RO 
ll"TT,D.NAM(RO) 
10$ 
D.UCB(RO),RO 
RO,.TTO 
U.SCB(RO),$TTO 
(SP)+,RO 
PC 

Save RO 

Console Terminal UCB Address 
Console Terminal SCB Address 

Point at device data structures 

Link to next device DCB 
Is it the TT DCB? 
If not, get next DCB address 
Get TTO UCB address 
Save UCB address in global 
Save SCB address in global 
Restore RO 
Return 
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.END 
.DISABLE DATA 110 
• CLOSE HO .. 
•; Create patch source file for NTINIT .. 
• OPEN #Q MDO:NTINIT.PAT 
·EN ABLE DATA #0 

.TITLE NTINIT - Eliminate Link Time Refs to .TTO and $TTO 
• I DENT /V A4. 00 I 
• PSECT 

$$$=. · Set reference symbol 

• =$$$+0 
JSR 

.•$$$+70 

PC,PATOOl 

MDV .TTO,-(SP) 

.•$$$+100 
CMP $TTO,@(SP)+ 

• PSECT 
PATOOl: 

JSR 
MDV 
MDV 
RTS 
.END 

PAT CHS 

PC,FN$TT0 
(SP),-(SP) 
#17,2(SP) 
PC 

.DISABLE DATA no 

.CLOSE #0 .. 

Point to starting instruction 
Call first patch 

Point to .TTO reference 
Change to PC relative reference 

Point to $TTO reference 
Change to PC relative reference 

Patch code PSECT 

Locate the console data structures 
Copy return address 
Simulate original starting instruction 

.; Create patch source file for NTLROO root module .. 
• OPEN no MDO:NTLROO.PAT 
·ENABLE DATA 110 

.TITLE NTLROO - Eliminate Link Time Refs to .TTO and $TTO 
• IDENT /VA4.00/ 
.PSEcr 

$$$=. · Set reference symbol 

• =$$$+o 
JSR PC,PATOOI 

.PSECT PATCHS 
PATOOI : 

JSR 
JSR 
RTS 
.ENI 

PC ,FN$TTO 
PC,$NLINI 
PC 

.DISA!l:..i;; DATA #0 
• CLOS~ tl'Q 

. ' 

Point to starting instruction 
Call first patch 

Patch code PSECT 

Locate the console data structures 
Replace original starting instruction 
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.; Create patch source file for NTLGET module 

.; 

.OPEN HO MDO:NTLGET.PAT 

.ENABLE DATA #0 
.TITLE NTLGET - Eliminate Link Time Refs to .TTO and $TT0 
.IDENT /VA4.00/ 
.PSECT 

$$$=. 

.=$$$+10 
MDV .TTO,-(SP) 

.=$$$+20 
CMP $TT0,@(SP)+ 

.END 
.DISABLE DATA #0 
.CLOSE #0 
., 

; Set reference •ymbol 

Point to .TTO reference 
Change to PC relative reference 

Point to $TT0 reference 
Change to PC relative reference 

.; Create assembly command file for patch sources 

.; 

.OPEN no MDO:TTOASM.CMD 

.ENABLE DATA #0 
MDO:FNDTTO,FNDTTO=MDO:FNDTTO 
MDO:NTINIT.POB,NTINIT=MDO:NTINIT.PAT 
MDO:NTLROO.POB,NTLROO=MDO:NTLROO.PAT 
MDO:NTLGET.POB,NTLGET=MDO:NTLGET.PAT 
.DISABLE DATA #0 
.CLOSE #0 

.; Assemble patch sources 

.; 
MAC @MDO:TTOASM 

.; Preserve original object libraries 

SET /UIC=[l32,24) 
.TESTFILE KTO:NTillMOLB.VGN 
.IF (FILERR) EQ I .GOTO CNTI 
PIP KTO:NTillMOLB.VGN;*/RE=KTO:NTillM.OLB;* 
PIP KTO:NTillM.OLB=KTO:NTillMOLB.VGN 
.CNTl: 
.TESTFILE KTO:NTLOLB.VGN 
.IF (FILERR> EQ 1 .GOTO CNT2 
PIP KTO:NTLOLB.VGN;*/RE=KTO:NTL.OLB;* 
PIP KTO:NTL.OLB=KTO:NTLOLB.VGN 
.CNT2: 
SET /UIC=[l30,24] 
.TESTFILE KTO:NETLIBOLB.VGN 
.IF (FILERR> EQ 1 .GOTO CNT3 
PIP KTO:NETLIBOLB.VGN;*/RE=KTO:NETLIB.OLB;* 
PIP KTO:NETLIB.OLB=KTO:NETLIBOLB.VGN 
.CNT3: 

RSX-15 



RSX MULTITASKER 

SET /UIC•[l37,10) 
.TESTFILE KTO:NETGENCLB.VGN 
.IF <FILERR> EQ 1 .GOTO CNT4 
PIP KTO:NETGENCLB.VGN;*/RE•KTO:NETGEN.CLB;* 
PIP KTO:NETGEN.CLB•KTO:NETGENCLB.VGN 
.CNT4: 
SET /UIC•'MODUIC' 
.; 
.; Create librarian module extraction command file .. 
.OPEN #0 MDO:TTOLBR.CMD 
.ENABLE DATA #0 
MDO:NTINIT.OBJ•KTO [132,24]NTI11MOLB.VGN/EX:NTINIT 
MDO:NTLROO.OBJ•KTO [132,24]NTLOLB.VGN/EX:NTLROO 
MDO:NTLGET.OBJ=KTO [132,24]NTLOLB.VGN/EX:NTLGET 
.DISABLE DATA #0 
.CLOSE #0 

.; Extract modules to be patched 

.; 
LBR @MDO:TTOLBR .. 
• ; Create patch utility command file 

:bPEN #0 MDO:TTOPAT.CMD 
.ENABLE DATA #0 
PAT MDO:NTINIT.OBJ;2•MDO:NTINIT.OBJ;l/CS:l25037,NTINIT.POB;l/CS:020422 
PAT MDO:NTLROO.OBJ;2=MDO:NTLROO.OBJ;l/CS:l32607,NTLROO.POB;l/CS:013527 
PAT MDO:NTLGET.OBJ;2•MDO:NTLGET.OBJ;l/CS:014063,NTLGET.POB;l/CS:012326 
.DISABLE DATA 110 
.CLOSE #0 
., 
.; Patch object modules for changes 

@MOO :TTOPAT 
PIP MDO:*.OBJ;*/PU 

.; Replace changed modules in libraries .. 
SET /UIC=[l32,24] 
LBR KTO:NTillM.OLB/RP/-EP=MDO: 'MODUIC'NTINIT.OBJ;2 
LBR KTO:NTL.OLB/RP/-EP=MDO: 'MODUIC'NTLROO.OBJ;2 
LBR KTO:NTL.OLB/RP/-EP=MDO: 'MODUIC'NTLGET.OBJ;2 
SET /UIC=[l30,24] 
LBR KTO:NETLIB.OLB/RP/-EP=MDO:'MODUIC'FNDTTO.OBJ 
SET /UIC='MODUIC' 

• ; Create NETCOM.CMD correction source file 
., 
.OPEN no MDO:NETCOM.COR 
.ENABLE DATA 110 
MDO:NETCOM.CMD;2=MDO:NETCOM.CMD;l/-AU 

• 
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-/.OPEN ••• NTINITBLD.ODL/,,/;TTOMOD/ 
-/.ROOT/,. ,/;TTOMOD/ 

.ROOT ROT-LIB-RSX-EXS-OVR 
-/ROT:/,,/;TTOMOD/ 
LIB: .FCTR IN:[l30,24]NETLIB/LB:FNDTT0 
-/.OPEN ••• NTLBLD.ODL/,,/;TTOMOD/ 
-/LIB:/,.,/;TTOMOD/ 
LIB: .FCTR IN:[l30,24]NETLIB/LB:CBTA2:GCL:TPARS:FNDTT0 
I 
.DISABLE DATA HO 
.CLOSE HO .. 
.; Extract NETCOM.CMD from NETGENCLB.VGN 
.; 
LBR MDO:NETCOM.CMD;l=KT0:[137,IO]NETGENCLB.VGN/EX:NETCOM 
.; 
.; Apply NETCOM.COR source correction file 
., 
SLP @MDO:NETCOM.COR 
PIP MDO:NETCOM.CMD/PU .. 
• ; Reconstruct NETGEN.CLB 
., 
SET /UIC•[l37,IO] 
LBR KTO:NETGEN.CLB/DE:NETCOM 
LBR KTO:NETGEN.CLB/CO=KTO:NETGEN.CLB 
PIP KTO:NETGEN.CLB/PU 
LBR KTO:NETGEN.CLB/IN=MDO:'MODUIC'NETCOM.CMD 
SET /UIC='MODUIC' 
.; 
.; Remove any utilities installed at start 

• IFT 
.IFT 
.IFT 
.IFT 
• IFT 

' 

INSLBR PRV REM ••• LBR 
INSMAC PRV REM ••• MAC 
INSPAT PRV REM ••• PAT 
INSPIP PRV REM ••• PIP 
INSSLP PRV REM ••• SLP 

;This completes application of the console data structures changes 

These files are applied after PREGEN has produced a copy of the 
DECnet distribution kit, and the changes in the DECnet save set 
contained on RSXllM V4.l Update E have been applied. These files 
are applied with the command @DECUSDNET. When the modification 
procedure finishes, the DECnet generation procedure is invoked by 
@(137,IO]NETGEN • 

Note that these changes may not apply to Full-Function DECnet kits, 
or to DECnet-PSI software, as these distribution kits are not 
available at the author's site. 
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Professional 300 Series Communications - Part I 

Thomas Turano 
Roman Pinsky 

Laboratory Data Products 
Digital Equipment Corporation 

Marlborough, Massachusetts 

Introduction 

Recently we considered the various ways a program running on a PRO 
350/380 could exchange data with a program running on another 
computer. In attempting to use the PRO's communications ports to 
transfer data, we encountered several problems which we think would 
be beneficial to discuss with the readers of the MULTITASKER. 

A PRO 350/380 computer has three hardware ports with which it 
communicates with other computers. Two of these ports are 
RS-232/RS-423 serial lines and one is an optional ETHERNET 
connection. The two RS-232/RS-423 ports are the printer port 
(TT2:) and communication port (XKO:). Both ports are standard on 
the PRO. Although they are both serial line ports they have 
different characteristics. The third port (NXO:) is used for 
ETHERNET communications when the PRO is configured with an optional 
DECNA ETHERNET board. The different ways in which these ports 
operate provide flexibility but with added complexity. 

This paper modifies one example to describe the various ways each 
port can be used to send and receive data. Our particular 
application did not allow us to use DECNET nor the Pro's 
communications routines. We do not discuss their use. Instead, we 
concentrate on the use of P/OS system calls to accomplish our 
objectives. 

It is important to remember that when NOT using established 
protocols to deal with communications between computers, the 
applications programs themselves become responsible for maintaining 
data integrity. Protocols, in general, are complicated schemes for 
maintaining a link between computers and detecting when that link 
has been damaged. This means that if messages are lost (for 
instance when someone unplugs the serial line of one of the 
computers) it is up to the application programs to discover the 
fault and take corrective action. Communications protocols are 
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beyond the scope of this article although most applications can be 
made fairly secure with a minimum of protocol overhead. 

Example Application 

The purpose of this article is to discuss the various ways the 
communications ports can be accessed, regardless of the type of 
data being transmitted. We assume a simple protocol consisting of 
a message which is delimited by two characters: a percent (%) to 
start the message and a carriage return (<CR>) to terminate it. 
The percent allows the receiving machine to determine that data 
follows and to distinguish the data from line noise. The carriage 
return was chosen as a terminator so that the receiving computer 
has the option of using a FORTRAN READ to receive the data. How 
the carriage return is placed in and removed from the data is 
discussed in the example programs. An additional constraint of the 
example protocol is that the PRO program begins the conversation 
and receives a reply each time it sends data to the other machine. 
The examples we use to demonstrate QIO requests also demonstrate 
the use of a timeout which allows the PRO to detect the loss of a 
message or a reply. The FORTRAN READ/WRITE example program does 
not use the timeout feature. The FORTRAN example to demonstrate a 
timeout is beyond the scope of this article. 

Our example program runs on the PRO and initiates data transfer 
with a remote computer. The remote computer runs a program which 
is waiting for the data. In our example, the PRO sends a series of 
commands (ASCII strings) to the remote system and the program on 
the remote system interprets the commands and takes the appropriate 
actions. As each action is completed, the remote computer sends a 
reply to the PRO. These reply strings are also ASCII strings. 
They vary in length depending upon which command is sent by the 

PRO. 

The PRO can send the following commands: 

1. %INIT(CR) - Initialize the other program and begin taking data 

2. %INPUT(CR) - Return data to the PRO 

3. %CLOSE(CR) - Terminate the experiment 

The remote computer replies to the INIT 
returning the string %000(CR> for success 
The reply to the INPUT command consists 
success indicator (''000'' if tt1e command is 
a one character 
characters to 

data count, a two 
follow, followed 

character 
by the 
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requested (e.g. %1NPU~<CR)) and only three values were returned 
(e.g. 023, 341, and 005) the reply string would look like: 

%000309023341005(CR) 

, 
, 
, 

carriage return protocol terminator 

, 
, 023341055 is the data 
09 is the number of characters making up the 

data values 

3 is the number of data values returned 

000 ls the status code (success) 

% is the protocol delimiter 

By now you are probably wondering why are we going into this much 
detail since we have already said that we are not interested in 
describing what data is transferred. The reason is to show in the 
examples how to handle strings of unknown length, such as those 
returned in the INPUT reply. We will begin the discussion with the 
serial lines since they are standard on every PRO. 

Serial Lines 

The serial lines on the PRO 350/380 consist of the printer port and 
the communication port. The printer port (marked PR! on the PRO 
but assigned as TT2:) can be used as a terminal line. It behaves 
as a standard terminal line and its characteristics may be set 
using DCL commands. Because TT2: acts as a terminal line, the 
driver recognizes the termination of a buffer by a carriage return. 
This implies two things. First, data may be transferred to or from 
the port using FORTRAN READ/WRITE statements. Second, if a 
specific number of characters is requested, constituting a buffer 
in a QIO call, the call completes when either that number of 
characters is reached OR a carriage return is received. 

The communications port (marked as COMM on the PRO but assigned as 
XKO:) does not emulate a terminal. Therefore the XKO: driver does 
not recognize the carriage return as a terminator, so data can not 
be transferred using FORTRAN READs/WRITEs. This port can only 
transfer data using QIOs. A byproduct of this is that the 
type-ahead buffer might contain extraneous data. It is necessary 
to clear this buffer before beginning to communuications with the 
remote machine. We will give an example of how to accomplish this 
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in a later section. 

Example Program: Printer Port Using FORTRAN READ/WRITE 

Our first version of the example program connects the PRO to the 
remote system through the PRO's printer port. The simplest way to 
access the printer port is by using FORTRAN READ/WRITE commands. 
Since this port acts as a terminal port, issuing a FORTRAN READ 
delivers the buffer with the carriage return removed. Similarly, 
issuing a FORTRAN WRITE sends a string across the line, with a 
carriage return and line feed appended. An added benefit of the 
FORTRAN READ statement is that the accompanying FORMAT statement 
converts the ASCII data received into whatever form ls convenient 
for the program. In the example program below, the reply string to 
the command %INIT<CR) is read using the format statement: 
FORMAT(lAl,113). With this format the first character is stored in 
the character (A) format, while the next three characters are 
stored as an integer. 

c 
c 
c 

c 
c 
c 

c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 

PROGRAM demo 

INT EGER 
INT EGER 
INTEGER 
INTEGER 
INTEGER 

status 
succes 
valnum 
chrnum 
data(9) 

status returned by the remote system 
constant value for success 
number of values in reply string 
number of characters follow 
data storage 

ASCII values 

protocol delimiter CHARACTER* 1 
CHARACTER*! 
CHARACTER *4 

percnt 
start 
device 

command to begin transmitting data 
communications device on the PRO 

Define the constants 

succes 
device 

0 
't t 2: ' 

data collected successfully 
PRINTER PORT on the PRO 

Open a channel to the printer port 

logical unit number = 
filename = device (not a disk file) 
status = 'unknown' (doesn't matter) 

OPEN(unit=l,file=device,status='unknown',err=llOO) 

Read input from the host terminal to start the program 
both computers are ready. 

WRITE(5,IOO) Terminal instructions 
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100 FORMAT(lx, 'Hit return to begin.',$) 
READ(5,200) start ! OK to begin to transmit 

200 FORMAT(lx,IAI) 
c 
C Output the command to BEGIN 
c 

WRITE(l ,300) 
300 FORMAT(x, '%INIT') 
c 

Transmit command to initialize 
! remote system 

C Read the reply fro~ the remote system 
c 

READ(l,400) percnt,status 
400 FORMAT(IAl,II3) 

c 
c 

IF ( percnt .NE. '%') stop ' 
IF (status .NE. succes) GOTO 

C Request data to be input 
c 

WRITE(l,500) 
500 FORMAT(x, '%INPUT') 

! Read the reply put !st 
! character into % 

Protocol violation error ' 
999 ! If the remote system reports 

failure report error 

READ(l,600) percnt,status,valnum,chrnum,(data(i),i=l,valnum) 
IF ( percnt .NE. '%') stop ' Protocol violation error ' 
IF (status .NE. succes) GOTO 999 ! If the remote system reports 

600 FORMAT(IAl,II3,IIl,II2,(VALNUM)I3) ! failure report error 

WRITE(l,700) ! Transmit command to stop 
700 FORMAT(x,'%CLOSE') ! remote system 

READ(l,400) percnt,status 
IF ( percnt .NE. '%') stop ' Protocol violation error ' 
IF (status .NE. succes) GOTO 999 ! If the remote system reports 

C failure report error 

c 
c 
c 

Successful completion 

WRITE(S,800) ! Success received 
800 FORMAT(x, 'The program has terminated normally.') 
c 
C Close the logical unit 
c 

c 
c 
c 
999 
c 
850 
c 
c 
c 

CLOSE (unit=!) 
CALL EXIT 

Error returned 

WRITE(S,850) 

Close the port 

! Failure received from 
remote system, so stop 

FORMAT(x, 'The remote compute~ has returned failure.') 

Close the logical unit 
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CLOSE (unit=!) 
1100 WRITE(5,900) 
900 FORMAT(x, 'The PRO program has abnormally terminated.') 

END 

Example Program: Printer Port Using QIO Requests 

An alternate method of communicating with another computer through 
the PRO printer port is by using QIO requests. QIO requests allow 
greater flexibility than the FORTRAN READ/WRITE statements. For 
example, you can not read a buffer of 500 characters using a 
FORTRAN READ statement. This number of characters exceeds the 
system default input buffer size, therefore, a QIO must be used to 
read a large number of characters into a single buffer. While the 
use of a QIO requires more sophistication than a simple FORTRAN 
READ/WRITE, it is still rather straight forward. 

Specifically, the QIO statement is a subroutine with the following 
form: 

CALL QIO (function,lun,event flag,priority,io status block, 
device_dependent_pa~mameters,directi;e stat~s) 

Individually these parameters have the following meanings: 

I. 

2. 

3. 

4. 

5. 

6. 

Function - describes what 
below the QIOs are used 
parameter for READ LOGICAL 
BLOCK 1200 octal and WRITE 

the QIO is to do. In the example 
to read and write. The value of the 
BLOCK is 10400 octal, READ VIRTUAL 
is 11000 octal. 

Lun - is the logical unit to which the data is read or written. 

event flag - is a flag which is set when the QIO completes. It 
is generally used for synchronization and is not explicitly 
used in the program example. 

priority - although this variable must be in the string it 
ignored. 

is 

io_status_block - is a 2 word array which returns the final I/O 
status. 

device dependent parameters - is an array of data which informs 
the de;ice about-the impending QIO. In our example we are only 
concerned with the first three parameters. The QIO is to the 
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7. 

serial line has a possible parameter list of: 

o buffer_address - the address of the buff er to be 
transmitted or into which the data is to be received 

o len - the length of the data to be transmitted or received 
(in bytes) 

o timeout - the length of time that a QIO may remain 
uncompleted before terminating without completing 

The QIO to the printer port terminates when either the 
number of characters requested is received OR a carriage 
return is received. Therefore, the QIO is posted for the 
largest number of characters expected. A carriage return 
in the reply string will terminate buffer whenever it is 
received, whether or not the number of charact~rs requested 
has been received. 

directive status - is 
program ~hecks this 
successful. 

the status returned by the QIU. 
status to determine if the QIO 

The 
was 

In our example the specific form of the QIO used is WAIT QIO 
(WTQIO). WTQIO ~as the same argument string, but waits for the QIO 
to complete before returning to the program. The WAIT form is used 
because our protocol is synchronous; that is, for every command 
there is a reply. There is no reason to go on unless that reply is 
received. It is here that a timeout is required so that if the 
reply is lost, the program does not wait forever. 

The system call that is required when using QIO's is the GET 
ADDRESS call (GETADD). GETADD gets the address of the buffer which 
is to be transmitted, or into which data is to be received. This 
call is documented in the example program itself. For a more 
extensive discussion of the QIO mechanism, refer to the P/OS System 
Reference Manual. 

The example given below is the same program written with QIO 
requests rather than FORTRAN READ/WRITE statements. Since the QIO 
to do a read and write requires more coding than does the FORTRAN 
READ/WRITE, the read and write QIOs have been broken out into 
subroutines which are called each time the transfer of data is to 
take place. This is done simply to reduce the amount of code. 
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Unlike the FORMAT statement of FORTRAN READ, which puts the data 
into the form requested, the QIO returns into the input buffer the 
actual characters received. Remember that the data is sent across 
the serial line in ASCII form and if the program requires numbers 
instead of characters, the program must convert these characters 
into the numbers they represent. In the example below, the status 
returned within the remote system's reply is compared to the value 
0 (success). Although the program could have compared the three 
character string returned in the reply to the character string 
"000" we preferred to convert the reply string to the value the 
characters represent, and then to compare this value to 0. Since 
this is done for every reply string, the conversion is done within 
a subroutine. 

c 
c 
c 

c 
c 
c 

c 

PROGRAM demo 
IMPLICIT integer (A-Z) 

INTEGER 
INTEGER 
INTEGER 

ASCII values 

CHARACTER*! 
CHARACTER*80 
CHARACTER *80 

status 
succes 
unit 

start 
cmd 
reply 

Define the constants 

unit ~ 

succes = 0 
lun = 4 
replen = 80 

C assign lun line to (TT2:) 
c 
C lun = 4 
C device= tt2: 
c 

Status returned by the remote system 
Constant value for success 
Logical unit number for TT2: 

Command to begin transmitting data 
Array to hold the transmitted data 
Array to hold the received data 

Unit number for TT2: 
Data collected successfully 
Logical unit number 
Maximum length of the reply string 

CALL ASNLUN(lun,'TT',unit,idsw) 
if (idsw .lt. 0) stop 'error assign lun' ! If no lun assigned stop 

c 
C Read input from the PRO terminal to start the program once the 
C experiment is ready. 
c 

WRITE(S,*) 'Hit return to begin.' ! OK to begin to transmit 
READ(S,100) start 

100 FORMAT(lx,!Al) 
c 
C Output the command to INITIALIZE the remote system 
c 

cmd = '%INIT' 
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replen = 7 ! Exact reply length to be read 
c 
C Assign lun line to (XKO:) 
c 
c 
c 

lun = 4 

CALL ASNLUN(lun,'XK' ,unit,idsw) 
if (idsw .lt. 0) stop 'error assign lun' ! On error stop 

C Call subroutine to clear the type-ahead buff er 
c 

CALL clear(lun) 
c 

c 

C Read input from the PRO terminal to start the program once the 
C experiment is ready. 
c 

WRITE(S,*) 'Hit return to begin.' 
READ(S,100) START 

100 FORMAT(lx,lAI) 
c 
C Output the command to INITIALIZE the remote system 
c 

c 

cmd = '%INIT' 
cmdlen = 5 
CALL wrlnk(cmd,cmdlen,lun) 

C Read the reply from the remote system 
c 

CALL rdlnk(reply,replen,lun) 
status = conv(reply,replen,2,4) ! Convert the characters to 

C numbers 
IF (status .NE. succes) GOTO 999! If failure report error 

c 
C Transmit a command to INPUT data 
c 

c 

cmd = '%INPUT' 
cmdlen = 9 
CALL wrlnk(cmd,cmdlen,lun) 

C Read first part of the reply from the remote system 
c 

CALL rdlnk(reply,replen,lun) 
status = conv(reply,replen,2,4) 
IF (status .NE. succes) GOTO 999 

c 
c 
c 
c 

Determine the rest of the data left in a buffer, if any 
if so read it 

chrnum = conv(reply,replen,6,7) 
IF (chrnum .ne O) CALL rdlnk(datrep,chrnum,lun) 

c 
C Transmit command to stop the remote system 
c 
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c 

cmd = '%CLOSE' 
cmdlen = 6 
CALL wrlnk(cmd,cmdlen,lun) 

C Read the reply from the remote system 
c 

c 

CALL rdlnk(reply,replen,lun) 
status = conv(reply,replen,2,4) 
IF (status .NE. succes) GOTO 999 

C Successful completion 
c 

WRITE(S,200) 
200 FORMAT(x,'The program has terminated normally.') 

CALL EXIT 
c 
C Error returned 

999 
300 

c 

WRITE(S,300) 
FORMAT(x,'The remote computer has returned failure.') 

END 

c ******************************************************* 
c 

c 

SUBROUTINE clear (lun) 
IMPLICIT INTEGER (A-Z) 

C This routine will clear type-ahead buffer 
c 

INTEGER lun ! LUN for the device 
CHARACTER*80 clrbuf ! Temp buffer to read into 

INTEGER ipari(6)! Parameter buffer 
INTEGER iosbi(2)! IO status block 
INTEGER idsw ! Device status word 

DATA iorlb /"1200/! Read logical block with purge 
c 
C Parameter block values 
c 

c 

ipari(2) = 80 
ipari(3) = 0 

read and purge 80 bytes of data 
time out 0 

C Do the read to clear the buffer 
c 

c 

CALL GETADR(ipari(l),clrbuf) ! Get address of buffer 
CALL QIO(iorlb,lun,, ,iosbi,ipari,idsw) 

IF (idsw .LT. 0 ) STOP ' device error ' 
IF (iosbi(l) .LT. 0) STOP ' error in read and purge ' 

RETURN 
END 

C alternative (second) way to clear type-ahead buffer 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

c 
c 
c 

c 

SUBROUTINE clear (lun) 
IMPLICIT INTEGER (A-Z) 

INTEGER lun 
CHARACTER*80 clrbuf 

INTEGER ipari(6) 
INTEGER iosbi(2) 
INTEGER idsw 

DATA 
DATA 

iovlb /"10400/ 
iokill /"12/ 

Parameter block values 

ipari(2) = 80 ! Number of characters to read 

CALL GETADR(ipari(l),clrbuf) ! Get the buffer address 
CALL QIO(iorvb,lun,,,iosbi,ipari,idsw) ! Read buffer 
IF (idsw .LT. 0 ) STOP ' device error 
CALL QIO(iokill,lun) ! Kill the READ 

RETURN 
END 

***************************************************** 
SUBROUTINE wrlnk (CHO, MAXLEN, LUN) 
IMPLICIT INTEGER (A-Z) 

This routine will write to device using QIO 

INTEGER 
INTEGER 

maxlen 
lun 

Length of string passed 
LUN for transfer 

C QIO parameters 
c 

INTEGER 
INT EGER 
INT EGER 
INTEGER 
CHARACTER*80 
DATA 

c 
C QIO parameter 
c 

efn = 1 

iparo(6) 
iosbo(2) 
idsw 
efn 
cmd 
iowvb /"11000/ 

values 

iparo(2) = maxlen 
c 

I/O parameter block 
I/O status block 
Device status word 
Event flag 
Buffer of data to transmit 
Write Virtual Block 

Event flag 
Number of char requested 

C Get the address of the I/O parameter block and then 
C transmit the data (wait for the completion) 
c 
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c 

CALL GETADR(iparo(l),cmd) ! get buffer address 
CALL WTQIO(iowvb,lun,efn,,iosbo,iparo,idsw) 
IF (idsw .LT. 0 ) STOP ' device error ' 
IF (iosbo(l) .LT. 0) STOP ' error write to device ' 
RETURN 
END 

c ******************************************************* 
c 

c 

SUBROUTINE rdlnk (REPLY, MAXLEN, LUN) 
IMPLICIT INTEGER (A-Z) 

C This routine will READ from device using QIO 
c 

c 

INTEGER 
INTEGER 

maxlen 
lun 

Length of string passed 
Logical unit number for transfer 

C QIO parameters 
c 

c 
c 

INT EGER 
INTEGER 
INT EGER 
INTEGER 
CHARACTER*80 
DATA 

ipar1(6) 
iosbi(2) 
idsw 
efn 
reply 
iorlb /"1200/ 

I/O parameter block 
I/O status block 
Device status word 
Event flag 
Buffer of data to receive 
Read logical Block 
with timeout 

C QIO argument values 
c 

c 

ef n = 1 
ipari(2) 
ipari(3) 

maxlen 
2 ! 2 x 10 sec timeout period 

C Get the address of the I/O parameter block and then 
C receive the data (wait for the completion) 
c 

CALL GETADR(ipari(l),reply) 
CALL WTQIO(iorlb,lun,efn, ,iosbi,ipari,idsw) 

c 
C Check to determine if the QIO request failed or timedout 
c 

If ((idsw .EQ. 2) .OR. (idsw .LT. 0)) stop ' failure or THO' 
c 
C If QIO OK then check for run time failure 
c 

c 

IF (iosbi(l) .LT. O) STOP ' error read from device ' 
IF (reply(!:!) .NE. '%') STOP ' protocol error ' 

RETURN 
END 

c ***************************************************** 
c 
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INTEGER FUNCTION conv (srting, maxlen, stpos, endpos) 
c 
C This routine will translate bytes into integer value 
c 

c 

INTEGER maxlen,stpos,endpos,result,base 
CHARACTER*80 string 

C Initialize the result 
c 

c 

result • 0 
base .. 

C Do conversion from ASC decimal to integer decimal 
c 

Do 10 I • endpos,stpos,-1 

10 CONTINUE 

result • result + base * (ICHAR((string(i:i))) - 48) 
base • base * 10 

conv ,. result 

RETURN 
END 

Editor's Note 

The is the first of a two part article by Thomas Turano and 
Roman Pinsky. Next month ETHERNET running on the PRO will 
be investigated. 
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The QIO 

Ralph Stamerjohn 
Meridian Technology Corp. 

St. Louis, Missouri 

A fully configured RSX system has 80 system directives, but one 
stands alone as the most important. The QIO directive and its 
synchronous form, QIOW, is the only means of doing I/O on a RSX 
system. Unlike operating systems such as RSTS/E, RT-11, and UNIX 
which use different system calls for I/O, RSX has only the QIO. 

The QIO was a key component in the original RSX design. It has 
lasted, without any major changes from RSX-110 VI to the latest 
release of VMS. You still use the same QIO that was used back in 
1971 to open a file, read data, rewind a magtape, or write a 
message to the terminal. 

Most programmers equate QIO's with real-time devices such as A/D 
converters or LPAll's. Many RSX programmers have never needed to 
program a QIO directly. Instead the two I/O run-time system 
supplied with RSX, FCS and RMS, hide the actual QIO's. It is 
simple to issue a QIO from even high-level languages and thereby 
achieve greater throughput and device control than normally 
available. 

The simple Fortran-77 program CKSUMl 
fixed-length (512 byte), unformatted 
summation and exclusive-or checksum. On 
file, the program takes 104 seconds on a 

in figure 1 reads a 
file and caculates the 

the 2048 block TEST.DAT 
PDP-11/24 with RL02's. 

Figure 2 shows how the program was converted to use double-buffered 
logic to read 16 disk blocks at a time. The new program, CKSUM2, 
now takes only 21 seconds, a 5-fold increase in performance. Note 
that performing just the caculation loop 2048*512 times takes 15.5 
seconds. In effect, an I/O bound program has been made almost 
compute bound. 

To use QIO's directly, one must start by mastering its basic 
components and learning how to properly issue a QIO and test for 
success and errors. 

A QIO or QIOW consists of 6 standard parameters and 0-6 1/0 
specific optional parameters. The standard parameters are function 
code, logical unit, event flag, priority, I/O status address, and 
AST address. All but the first two are optional. An easy way to 
keep the parameters and their order straight is the memory aid 
'FLEPIA'. 
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The fu~ction code identifies the type of I/O operation. While 
suppli~d as a word, there are not 65535 seperate RSX I/0 functions. 
Instead the function code is really treated as a two byte field. 
The high byte is the actual I/0 function code and can range from 
0-31. The low byte is the 1/0 function subcode and contains values 
specific to the actual device. 

Most of the 32 I/O function codes have standard assignments. For 
instance, the value 21 is a read virtual and a 22 is a write 
virtual. Note that the actual word values in octal are 10400 and 
11000 respectively. In the sample program, notice how a PARAMETER 
statement is used to define the read virtual function. 

The low byte is used by specific devices to differentiate a 
particular function. For instance, a read logical request (code 2) 
to a terminal can be set not to echo input by setting the subcode 
to 20 octal. This makes 1020 the octal word equivalent of the I/O 
function. 

Macro-II programmers should use the symbol names for the I/O 
function codes, i.e. IO.RVB for read virtual block. A complete 
list of I/O function code symbols and values is found in Appendix B 
of the RSX-llM/M-PLUS I/O Drivers Reference Manual. The manual 
also discusses what functions each device driver uses. 

One caution about I/O functions. Whenever possible the read/write 
virtual functions (IO.RVB/IO.WVB) should be used instead of the 
read/write logical (IO.RLB/IO.WLB). A common error made by a 
privilege program is to write some message intended for a terminal 
over the boot block on a disk. This is because RSX allows a 
privilege program to use logical I/O function to address absolute 
block numbers on the disk. If the logical unit was not properly 
assigned to a terminal, disaster can happen. 

Using the virtual form of the 
protection mechanisms in force 
function uses any subcode fields, 
used. The RSX executive zeros 
requests. 

read/write I/O codes keeps all 
at all times. However, if the 

the read/write logical must be 
this byte when processing virtual 

The next parameter in a QIO is the logical unit number. The 
logical unit is assigned to the hardware device. Logical units 
range from l to the limit determined when the task was linked (TKB 
UNITS option). 

It is important to remember that RSX has four types of device 
names: real, psuedo, logical, and TI:. A real device is exactly 
that, a hardware device on the system. For instance the name DL3: 
refers to RLOl/02 drive 3. A psuedo device is a device that always 
points to a real device. Common psuedo devices include LBO: and 
SYO: for the system disk, SPO: for the spooling disk, and CLO: 
for the console listing. 
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A logical device is a device name that maps to a real or psuedo 
device. What sometimes confuses people is that a logical name can 
be the same as a real device, but point to some completely 
different device. If I issue the command 'ASN DBl:=DL3:' and then 
assign DL3:, I am really doing I/O to DBI:. Finally, the name 
'TIO:' always refers to the terminal at which the program is 
running. 

Logical unit assignments take place in a variety of ways. If you 
do nothing when building a program, the task is given 6 logical 
units. Numbers 1-4 default to device 'SYO: ', logical unit 5 to 
'TIO:', and logical unit 6 to 'CLO:'. Any higher logical units are 
left unassigned. TKB can make specific device assignments if you 
use the "ASG=ddn:unit" option. 

Note that all the devices named above are not real, instead they 
are psuedo devices and potential logical names. When you install a 
task, the INS program gets the device name set at task build time 
and first searches for a matching logical name. If match is found, 
the corresponding real device is assigned to the logical unit. 
Next the real and psuedo devices are searched. If no matching name 
is found, a warning message is output and the logical unit left 
unassigned. 

Once a task is installed, the logical unit assignments can be 
changed externally using the REAssign command. A running program 
can change its assignment by using the assign logical unit (ALUN$) 
directive. Note that RSX always assigns logical units to real 
devices, not logical device names. Once RSX makes an assignment, 
changing or deleting the logical device name has no effect. 

When the LUN command or RMDEMO task page is used to view a task's 
logical units, you sometimes see more units than expected. This is 
because features such as overlays and DDT add logical units beyond 
what would normally be supplied. One debugging technique is to use 
the LUN command to examine a task linked with DDT and then the 
REAssign command to assign the last two logical units to a 
different terminal. Now you keep the program's and ODT's I/O on 
seperate terminals. 

The event flag is the first optional QIO parameter. I/O takes time 
and the event flag is one means of determining when it is finished. 
If you specify an event flag, RSX clears it immediately and then 
sets the flag when the I/O completes. As shown in figure 2, the 
normal method of testing for I/O completion is to wait on the event 
flag (CALL WAITFR). 

When doing synchronous I/O, the QIOW directive is used to issue the 
I/O request and wait on completion. RSX does not require the event 
flag for the QIOW form, however if one is not named, you have 
simply issued a QIO and control is returned immediately to the 
program. A easy means of exhausting system pool is a loop which 
includes a QIOW with no event flag. 
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The fourth parameter, priority, is left over from RSX-llD and 
remains valid for only !AS. These systems allowed a program to 
specify a priority of the QIO different from the issuing task 
priority. In RSX-llM, RSX-l!M-Plus, and Micro/RSX this parameter 
is always ignored and is almost always left blank. 

RSX devices always return I/0 status to a double-word block. The 
address of this block, if any, is named in the fifth parameter. 
Just like an event flag, the I/O status block is zeroed when the 
QIO is issued and set to the final status when the I/O completes. 
One simple way to check for I/O completion is to test the I/O 
status for a non-zero value. 

It is critical that the I/O status information be processed in 
pieces. You first test the low byte of the first word for success 
or error. Success is always greater than zero, an error is 
negative. Device specific status is sometimes returned in the high 
byte of the first word. 

The second word is usually a transfer count. For example, the 
number of bytes successfully read in a read logical/virtual request 
is stored in the second word. Note that an I/O can transfer data 
and still get an error return in the first byte. A IO.RVB for five 
disk blocks to a four block file will return an end-of-file error 
(IE.EDF) and a transfer·count of 4000 octal. 

In the example, the transfer count is used to test for I/O success 
or failure. If no data is transfered (IOST(2) = 0), the program 
assumes it has reached the end of the file. 

The last standard QIO parameter is the AST address. AST stands for 
asynchronous system trap. It is a powerful mechanism in RSX that 
allows a task execution to be interrupted and control passsed to 
some routine to service an event. The QIO AST is triggered when 
the I/O completes so your service code processes the results of the 
I/O. You cannot set the AST address from a high-level language, so 
the parameter is not even present. Further discussion of AST's and 
I/O programming will come in a future issue. 

After the six standard parameters, come 
specific parameters. There is an almost 
and uses of these parameters. 

up to six I/O function 
infinite variety to format 

One common set of parameters are those used for output to 
terminals, printers, and such unit-record equipment. Only three 
parameters are used, a buffer address, buffer length, and carriage 
control. The latter is a character that specifies how many blank 
lines follow the text. The standard Fortran formatted control 
characters are used, space for one line, 1 for page eject, and so 
forth. A zero value means no carriage control should be supplied. 
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Disk reads and writes take a slightly different format. The first 
two parameters are still a buffer address and buffer length. But 
the third parameter is ignored and the next two specify the 
starting disk block as a 24-bit number. The low part is in 
parameter S and the high byte in parameter 4. The final I/O 
parameter is not used. 

If you use the read/write virtual functions (IO.RVB/IO.WVB), the 
disk block number is within the file which you previously haved 
opened. Disk files start with block I. 

But if you are using the read/write logical functions 
(IO.RLB/IO.RLB), you are addressing absolute disk blocks, starting 
with block O. Your program must be privileged or the disk mounted 
foreign to do such I/O. 

Looking at each part of CKSUM2, you can see how simple it is to use 
QIO's for disk I/O. The two parameter statements are used simply 
to define the number of disk blocks per I/O and the read virual 
block function. 

PARAMETER 
PARAMETER 

IOBLK=l 6 
IORVB="2!*"400 

The next section declares the QIO I/O status blocks, I/O 
parameters, and input buffers for both QIO's. A good practice is 
to always initialize the parameter blocks to zero. 

INTEGER*2 
INTEGER*2 
DATA 

IOST!(2),IOPRM1(6),BUF1(256*IOBLK) 
IOST2(2),IOPRM2(6),BUF2(256*IOBLK) 
IOPRM1/6*0/,IOPRM2/6*0/ 

Fortran has a special feature that allows a program to declare it 
will be performing its own I/O to a file. A minus one value to the 
BUFFERCOUNT keyword disables normal Fortran I/O. 

OPEN (UNIT=!, ••• ,BUFFERCOUNT=-l) 

Before a QIO is issued, the I/O parameter array must be 
initialized. As mentioned previously, the first parameter in a 
disk I/O is the address of the buffer. Fortran has no syntax for 
setting a variable to the address of another, so the system library 
routine GETADR is used. It simply stores the address of the second 
argument into the first. The second array element is set to the 
size of the buffer in bytes. 

CALL GETADR(IOPRMl(l),BUFl(l)) 
IOPRM1(2) = Sl2*IOBLK 
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CALL GETADR(IOPRM2(1),BUF2(1)) 
IOPRM2(2) = 512*IOBLK 

The two initial QIO's are now issued, using the system library 
routine QIO. The first reads from the beginning of the file (block 
1) and the second is offset by the blocking factor. Note the QIO's 
use the same logical unit as the OPEN statement and separate event 
flags so the program can tell when each QIO finishes. 

IOPRM1(5) = 1 
CALL QIO(IORVB, 1, 1,, !OST l, IOPRMl) 
IOPRM2(5) = IOPRM1(5) + IOBLK 
CALL QIO(IORVB,1,2, ,IOST2,IOPRM2) 

The program now enters its main loop. It waits for the first I/O 
to finish. Success or error is tested by checking the transfer 
count. In this simple example, it is assumed that a zero transfer 
means the end-of-file has been reached. BUFl is checksummed and 
the QIO reissued. We know the starting block number will be 
whatever the last block used in the second QIO plus the blocking 
factor constant IOBLK. 

100 

110 

CALL WAITFR(l) 
IF (IOST1(2) .EQ. 0) GOTO 999 
DO 110 I = l,IOST1(2)/2 

SUMADD = SUMADD + BUFl(I) 
SUMEOR = IEOR(SUMEOR,BUFl(I)) 
CONTINUE 

IOPRM1(5) = IOPRM2(5) + IOBLK 
CALL QIO(IORVB,1,1,,IOSTl,IOPRMl) 

When finished with BUFl, the program waits for the second QIO to 
finish and repeats the steps above. 

There are a few caveats to QIO's and disk I/O. A QIO is a 
directive and returns directive status. If the QIO fails as a 
directive, waiting on an event flag is meaningless because the I/O 
has never been issued. In a more rigorous program example, the 
CALL QIO statements would add the directive return and test for 
error. 

CALL QIO (I OR VB, 1, 1,, !OST 1, IOPRMl, IDS) 
IF (IDS .NE. l) THEN 

•.• error processing code ••• 

RSX also uses two end-of-file definitions. When using FCS or RMS, 
they keep an EOF position to a byte within a block. The file may 
actually have blocks allocated beyond this position. The file 
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system considers its end-of-file to be the last block actually 
allocated in the file. When using QIO's to access disk blocks, you 
are using the file system's EOF. 

I have only touched the surface on QIO's. In future articles 
will examing AST's, high-performance terminal 1/0, and more details 
on the file system. Read Chapter 1 of the RSX-llM/RSX-llM-Plus I/O 
Driver Reference Manual for an introduction to RSX input/output and 
Chapter 5 for details on disk QIO's. 

PROGRAM 

REAL*4 
INTEGER*2 
INTEGER*2 

CKSUMl 

TIME 
SUMADD,SUMEOR 
BUF l (256) 

OPEN 
1 

(UNIT=l,FILE='TEST.DAT' ,STATUS='OLD' ,RECORDTYPE='FIXED', 
ACCESS='SEQUENTIAL' ,FORM='UNFORMATTED') 

SUMA DD 
SUMEOR 
TIME 

0 
0 
SECNDS(O.O) 

100 READ (1,ERR=999) BUFl 
DO 110 I * 1,256 

SUMADD = SUMADD + BUFl(I) 
SUMEOR = IEOR(SUMEOR,BUFl(I)) 

110 CONTINUE 
GOTO 100 

999 
WRITE 

1000 
STOP 
END 

TIME = SECNDS(TIME) 
(5,1000) TIME,SUMADD,SUMEOR 

FORMAT (' Elapse seconds = • ,F6.2, • Checksums 

PROGRAM 

PARAMETER 
PARAMETER 

REAL*4 
INTEGER*2 
INTEGER*2 
INTEGER*2 

Figure 1 

CKSUM2 

IOBLK•l6 
IORVB="21*"400 

TIME 
SUMADD,SUMEOR 
IOST1(2),IOPRM1(6),BUF1(256*IOBLK) 
IOST2(2),IOPRM2(6),BUF2(256*IOBLK) 

DATA IOPRM1/6*0/,IOPRM2/6*0/ 
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OPEN (UNIT •l ,FILE• 'TEST, DAT 1 , STATUS• 1 OLD' , BUFF ERCOUNT •-1) 

SUMADD • 0 
SUMEOR • 0 
CALL GETADR(IOPRMl(l),BUFl(l)) 
IOPRM1(2) • 512*IOBLK 
CALL GETADR(IOPRM2(1),BUF2(1)) 
IOPRM2(2) • 512*IOBLK 
TIME • SECNDS(0,0) 

IOPRM1(5) • 1 
CALL QIO(IORVB,1,1,,IOSTl,IOPRMl) 
IOPRM2(5) • IOPRM1(5) + IOBLK 
CALL QIO(IORVB,l,2,,IOST2,IOPRM2) 

100 CALL WAITFR(l) 
IF (IOST1(2) .EQ. 0) GOTO 999 
DO 110 I • l,IOST1(2)/2 

SUMADD • SUMADD + BUFl(I) 
SUMEOR • IEOR(SUMEOR,BUFl(I)) 

110 CONTINUE 
IOPRM1(5) = IOPRM2(5) + IOBLK 
CALL QIO(IORVB,1,1,,IOSTl,IOPRMl) 

CALL WAITFR(2) 
IF (IOST2(2) .EQ. 0) GOTO 999 
DO 120 I • l,IOST2(2)/2 

SUMADD = SUMADD + BUF2(I) 
SUMEOR • IEOR(SUMEOR,BUF2(I)) 

120 CONTINUE 
IOPRM2(5) = IOPRM1(5) + IOBLK 
CALL QIO(IORVB,l,2,,IOST2,IOPRM2) 
GOTO 100 

999 
WRITE 

1000 
STOP 
END 

TIME = SECNDS(TIME) 
(5,1000) TIME,SUMADD,SUMEOR 

FORMAT (' Elapse seconds= ',F6.2,' Checksums 

Figure 2 
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RT-11 SIG Announcement 

After many years of service to the RT-11 SIG as the RT-11 
newletter editor. Ken Demers has had to give up his position due 
to business pressures. We would like to thank Ken for the time 
he has devoted to the SIG and wish him well in his new business 
venture. 

I am happy to announce that Bill Leroy will be our new newsletter 
editor beginning August 1,1985. All RT-11 articles, bug fixes, 
hints, kinks etc. should be sent to him at the following address 
for inclusion in our section of the new DECUS newsletter. 

Bill Leroy 
The Software House, Inc. 
P.O. Box 52661 
Atlanta, GA 30355 

His phone number is 1404) 231-1484 if you should need to call him 
regarding an article which you have submitted and then discovered 
a typeo. <One and all, that's an invite to publish! l 

John and I are putting together this copy since the change-over 
from Ken to Bill would have left Bill short on time to get it put 
together. Please don't blame him for any booboos that we pull! 

Since DECUS has now eliminated the individual SIG newsletters in 
favor of a single combined monthly publication, we will have to 
conform to the concrete deadlines which are now in force. All 
SIG contributions are to be in the DECUS office ready for publi­
cation by the last day of each month. Please give Bill ample 
lead time when you submit. He has to format our section and mail 
it to the office in plenty of time to beat the deadline. If we 
miss the deadline we miss the next month's issue. 

We have in the past published quarterly and it will be up to Bill 
to decide, based on material available, how often we will submit 
to the new newsletter. If you don't see us as often as you would 
like, the reason may be that you haven't taken the time to submit 
your favorite hint or way of solving a problem or maybe your 
request for help with a problem you haven't solved. The solution 
to a problem at your site might just solve the problem for some­
one else. It might even help them from getting into trouble in 
the first place. 

Sue Rasted 
DECUS Communications Committee Representative 
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RT-11 SIG 
VAX/RT POSITION PAPER 

***************************************************************** 
FORWARD 

This is a position paper intended to represent the RT-11 
SIG's views on a proposed real-time operating system for the VAX 
family of computers, most particularly the MicroVAX prooesscrs. 
It is a distillation of requests, opinions, and fights frc~ R7-~1 
and VAX users, with further input from DEC. This draft is the 
outcome of the sc called "Murphy Meeting" cf the RT-32 Working 
Group held in Albuquerque on March 22, 1985. (Unfortunately most 
of the Working Group finally couldn't atten~, so that there were 
more DEC people than custom~rs in attendance. We, Levertheless, 
held our own.) 

Comments or questions about this paper may be addre~~ed to 
the RT-11 SIG Product Planning Contact, John Crowell, Crow4ell, 
Ltd., 145 Andanada, Los Alamos, NM 87544. 

***************************************************************** 

PREFACE 

0.0 There has for the last several years been a growing interest in a 
Real-Time operating system for the VAX family of computers. 
Informally dubbed RT-32, such an operating system would provide 
capabilities not found in present offerings from DEC or third 
parties. This document represents a condensation of requests and 
opinions from the RT-11 user community. It describes those 
features considered to be essential to such an operating syste~, 

and may be thought of as representing the position of the RT-1! 
Special Interest Group (SIG) of the Digital Equipment Computer 
Users Society IDECUS). 

0.1 Inasmuch as the term RT-32 is already in use by another 
manufacturer, the name VAX/RT will be used hereafter in this 
document. The features dLscribed herein are intended to be 
functional descriptions rather than requests for spe=ific 
details. (e.g. A request for search, comparison, and pat=~ing 
utilities need not involve separate utility programs, but might 
all be incorporated into the requested symbolic debugger.) 

1.0 General 
The single-user/multi-job environment of RT-11 has served the 
user well for over ten years, and has shown a remarkable ability 
to expand its functionality to take advantage of hardware 
developments wiOhin the PDP-11 architecture. With the inevitable 
dominance of 32rbit hardware in the near future, it is clear that 
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the RT environment should be miqrated into that space. In 
particular with the introduction of ~he MicroVAX, the need for a 
responsive single-user/multi-job real-time operating environment 
has become apparent. 

1.1 In the typical RT-11 situation (if anvthing about RT-11 can be 
called tvpical), the softwa1·e user and the software developer are 
the same person. In whatever VAX/RT s1tuat1on is forthcor~ing, 
one mav well assume that the user will war-t to do software 
development. data acquisition and control, and data analysis on 
the same computer under the same operating en~·ironment. One 
might expect that the user will expect to be able to do some word 
proce~-sinq, data base manaqement. and ''busy work'' as well. - . -

1.2 The Real-Time aspects of su ha VA>/RT applv principallv to t~1~ 
sc1ent1fic and/or industr al user who will be interfacing his 
computer to de!iices reou ring rapid response. In such 
s.i tu;it:.1ons .• the alltJl .. 1able frequenc·~' of events (interrupts.) should 
be determined primarily by the interrupt latenc~ of the hardware, 
and not b~· o~·erhead in the o~,erat1nq svstem. With ex1st1nq 
Micro 1-);.:;,:;. hardl.)al·e. an intel·r1Jpt rate c•f 1(1--·-.4 e••erots/s.ec shc·1JlC b~ 
accomodated. For near-future products~ a rate of 10A5 euents/·sec 
is not an ur1reasonable request. 

1.3 The multi-jot, capabil1tv of V~j/RT should be based upon a 
prioritv-onlv structure. No sy~tem o~}erhead should be wasted or1 
JOb shuffling or round-robln schedul1n9. There should be minima: 
overhead devoted to job protection. Real-time Jobs ha~·e. of 
co~rse, absolutely h19hest pr10,·itu. 

1.4 The executive/kernel of V~:.~RT should include the ''basic'' file 
server. (See Section 2.1.) Girectol·v services for tne basic file 
svstem should also be in the executive (e.g. wild-card lookups~. 
Thus. for instance, the redundant code now found in RT-ll's PIF'• 
[ 1 UP, ar:d DIR could be avoided. and user-written programs would 
have easv access to directory services. Indirect command f 1les 
(1 .e. files consisting of basic monitor command strings J, 
refel·red to in RT-11 as @FILE processing, should be integral to 
the executive. (See Section 3.2 for mention of indirect control 
files.) 

1.5 Although the virtual memory aspects of the VAX architecture are 
popular and valuable, at first-release only non-paging jobs need 
be ~.upported. At some future date. an optional Rllt-J/l)JRTUHL 
feature will, no doubt, be requested, but is not thought to be a 
r1ecess1ty. 

1.6 The operating system is to be ''open'' in the sense that the 
user/pl·ogramme1· ha<: direct access to ali hardi,._iare and memor~,.i on 
his s~~'s..tem l..Ji thout ha 1Jin9 to go tht·ough the executive. (i.e., 
The operating sy•s.-tem will "get out of the way" t,,1hen asked.) 
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z.o File Structure 
Not surprisingly, the point of greatest disagreement centers 
around the file structure of VAX/RT. The file system described 
here is a proposal based upon compromises between desired 
functionality and realistic possibility. 

Z.1 Basic File Structure 

The "basic" file structure is supported in the executive. It has 
the following features: 

Z.1.1 All files are contiguous on the volume. If an attempt is 
made to write past the end-of-file, a contiguous extens!on 
file is opened (blind to the user). Fragment linkage 
information is maintained in the directory. Fragments are 
concatenated when the volume is next "squeezed. 11 

Z.1.Z File names are stored in the directory in ASCII IRAD50 may 
be forever discarded). Both upper and lower case 
characters are allowed, but without case sensitivity. 
Dollar sign and underscore characters are legal characters 
in file names so long as they are not the first character. 
File names may be one to nine characters. File types may 
be zero to three characters. 

2.1.3 There are no User Identification Codes (UICI. 
there is no multi-user file protection. 

In sJ-.ort, 

2.1.4 There are no version numbers. As usual, editors and 
patching utilities are expected to rename source files to 
type .BAK, but no further maintenance of previous versions 
is required. 

2.2 Subdirectories 

Nested directories 
logical devices 
subdevices may be 
to four character 

will be handled as they now are in RT-11, by 
LDOO: - LDFF: which are bootable. Such 

assigned logical names which are not restricted 
device names. (e.g. ASSIGN LDZZ MYSTUFFI 

2.3 Other File Structures 

Other file structures will be supported by means of ancillary 
control processors (ACP) which run as independent jobs. 
Programmed requests to be directed to an ACP differ from those to 
the basic file server in the executive only by flag bit(s) in the 
parameter block. File structures thus supported might include 
RT-11, ANSI magtape, RMS, UNIX, MSDOS, and CP/M. 

VAX/RT documentation should include instructions and examples to 
facilitate user-written ACP's. 
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Z.4 Non-file structured I/O 

Non-file structured I/O (e.g. reading and 
disk sectors) is handled by the executive. 

writing individual 

3.0 Accessories 

The following is a list of "accessories" deemed necessary for 
VAX/RT. The left-hand column in each category lists those that 
should be available concurrent with first release of the 
operating system. The right-hand column lists those that should 
be made available as soon as possible within two years of first 
release. Needless to say, there are many wish list items, not 
included here, that have been requested. This list is a subset 
of those features thought to be both necessary and realistic. 
Names of specific products used here need not be taken literally. 
In most cases the name of the closest corresponding RT-11 feature 
is used in the interest of brevity. It is the functionality that 
is really being requested. 

At First Release 

3.1 Langua;,'es 

MACRO (absolute must) 
FORTRAN-77 
c 

3.Z User Interface 

DCL (e.g. RT-11 with factoring) 
UCL/UCI/UCF (supplied and support 

for user-written) 
Single-line Editor ISL) 
@FILE processing 
IND 

3.Z Utilities 

Language Processors 
Linker & Librarian 
Symbolic Debugger CMACRO) 
Editor (screen & line) 

(with Macro & indirect file) 
Search/Patch (binary) 
Compare (source & binary) 
DUMP 
HELP 
SPOOL 
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Soon Thereafter 

BASIC 
PASCAL 

TECO 
Backup/Restore 
RUNOFF 
SPLIT 



At First Release 

3.3 Communications 

Virtual Terminal & file transfer 
(e.g. VTCOM/TRANSF/KERMIT) 

Ethernet (basic support) 

3.4 ACP's 

RT-11 
ANSI magtape 

3.5 Other (not to be confused with incidental I 

Global Regions 
Shared Libraries 
STARTUP command file 
Virtual Console hooks 

(e.g. TSX-like virtual lines) 
VM handler (bootablel 
NL handler 

4.0 Unwish List 

Soon Thereafter 

Ethernet/DECNET 
(end-node only OK) 

Arpanet 

RMS 
UNIX/ULT!\IX 

There are several features present in RT-11 which should be 
abandoned. They are, for the most part, obvious, but are 
included here in the interest of completeness and emphasis. 
Features to be avoided include: 

64kB job size limitation 
32k block limit on devices 
B unit limitation on devices 
Multiple monitors 

4.1 In addition, the following exclusions should be in effect: 

All device dependent code should be in handlers. This 
includes console I/0 and formatting of those devices which 
support formatting in their hardware. 

The executive should be fixed. e.g. There should be no 
self-relocating KMON or swapping USR. 

Although the .FORK process is good for low-priority cleanup 
in device handlers, it should not be mandatory - even for 
timeout support. 
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5.0 Miscellaneous Comments 

In this section are included general subjects 
addressed or need to be addressed. Their 
particular priority. 

5.1 User-Written Device Handlers 

which 
order 

have 
is 

beer, 
in r .. o 

An experienced System Programmer should be able to write a simple 
handler (e.g. CR or PCI in a day er less. An experienced 
programmer (novice System Programmer) should be able to de so in 
3 days. One should be able to write a device handler in a 
high/middle-level language such as C. 

5.2 Bit-mapped Devices 

Bit-mapped I/0 devices are becomming common (e.g. graphics 
displays and high-speed data cachers). Consideration should be 
given to making sure that the executive can be made aware of such 
"forbidden" memory. The availability of Global Regions may be 
sufficient here. 

5.3 Mu:tipro=e5~~~; 

Although not an initial design feat~r2, the capability cf 
:~:rat~cg more than c~~ ;rocessor on the same bus is a trend uot 
to be neglected. Consideration should be given to providing the 
"hooks" in the executive for future multiprocessing applications. 
These considerations should include the possibility of the 
following: 

5.3.1 Multiple copies of operating system in multiple processors, 
each with local I/0 capabilities, but sharing resources on 
the bus. 

5.3.2 Master/Slave Multiprocessing: One copy of the operating 
system is run by a Master processor which may download jobs 
to Slave processors. (e.g. RUN/CPU:n job_name) 

S.3.3 Symmetric Multiprocessing: One copy of operating system in 
globally shared memory. Any and all processors run 
executive software and/or jobs. Executive/Kernel assigns 
jobs to processors in real-time. 

5.4 Character-oriented I/0 

It is likely that character-oriented device I/0 will continue to 
be a special case requiring optimization and/or specialized 
coding for some devices. VAX/RT should provide some standard, 
explicitly-supported, well-documented way to accomplish this. 
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5.5 "CGn~ole" I/0 

Co~sole I/0 should be device-independent. It should be possible, 
fot example, to assign a job's console input to a file, and it's 
output to some other device. 

If two or more jobs are sharing a console, both "polite" and 
"impolite" modes of I/0 should be available. Impolite mode would 
be similar to the method currently used under RT-11, where a 
high-priority job can force console output. Polite mode should 
be a "virtual line" approach in which console output would be 
queued until the operator explicitly requests it. (This latter 
approach is particularly useful in a program development 
environment.) 

5.6 Supported Devices 

It is assumed that at first release all devices supported on 
MicroVAX systems will be supported by VAX/RT. (This includes 
MicroVAX-Static~ graphics processors.) Like RT-11, however, 
VAX/RT should be thought of as a component-level product. Many 
O-bus users will be upgrading LSI-11 systems to MicroVAX and 
expect to use existing peripherals. While one does not ecpect 
every O-bus device ever sold to be supported, there should at 
least be handlers provided for RX02 (with buffer forwarding), and 
RL02. 

When the 0-bus was first introduced, its specifications were made 
public, and third-party vendors were encouraged to manufa~~~re 
compatible hardware. In an effort to provide support for large 
disks, filling a then existing gap in DEC's offering, several 
manufacturers elected to emulate the RK06/07 disks. That VAX/RT 
initially support foreign devices is, perhaps, an unreasonable 
request. Consideration should be made, however, for the 
migration of existing 0-bus systems with RK06/07 em~laticn. 
Those same third-parties s~ould have access to sufficient advance 
information so that they could, if they chose, supply the 
necessary device drivers. Alternatively, if the demand for such 
drivers is sufficient, they should be made available through t~e 
Digita~ _c::ce~ Software (DCS) program. 
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RUNOFF Fix 

Date: 
From: 

Sun 14-JUL-1985 12:19 
Jack J. Peterson 

TO: 
TO: 

Robert Walraven <WALRAVENl 
Ken Demers <DEMERSl 

CC: RTSIG DISTRIBUTION LIST (@RTSIGl 

Subject: Bonner Labs Runoff Bug Fix 

Bob: 

I've found and corrected another bug in Bonner Labs Runoff Version 6.2L. A 
summary of the bug and fix follows: [Ken: Please publish this in the next 
newsletter; Bob: Please forward this to Bonner Labs]. 

BUG FIX FOR BONNER LABS RUNOFF BL6.2 - #2 

Jack J. Peterson 
Horizon Data Systems 
1901 Wildflower Terrace 
Richmond VA 23233 

If you use the .AUTOBREAK, .NOAUTOBREAK, .UNDERLINE, or 
.NOUNDERLINE commands, you will no longer get correct 
justification of a line that ends with a .PERIOD character 
(normally .?! :;l when some blank filling is required. The reason 
is that the routine that processes these commands (in STYLE.MAC) 
always copies the flags associated with a space to those for the 
non-expanded space. Unfortunately, this also makes the non­
expandable space a break character if space is a break character 
<the normal case). 

To correct the buq, edit STYLE.MAC and find label UNLEND:. 
Immediately before the RETURN that follows, insert: 

BICB #CH.BRK,CHTABL+NXS ;Non-expandable never breaks 

Reassemble STYLE.MAC and relink as ususal. 
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ABSTRACT 

In real time applications that are I/0 bound between local 
computers, the VM handler can be used in a different manner to 
increase the I/0 speed between computers. The VM handler 
organizes the virtual memory into files, and the use of 
dual-ported virtual memory provides the local computers with 
fast data transfer capability. Each computer is assigned its' 
own write-only and read-only files for I/0 data file exchange. 
The file then becomes the basic data packet in the local 
information exchange between computer systems. 

I. ORIGINAL PURPOSE OF VIRTUAL MEMORY (VM) HANDLER 

The original purpose of the VIRTUAL MEMORY (VM) HANDLER is to 
increase computer speed by eliminating hard disk I/0 
operations for program overlays. Many applications run on 
16-bit word computers that require more than 64K-bytes of 
memory to contain both Application Program (AP) and Operating 
System (OS> at the same time. This AP requires hard disk I/0 
operations to load AP and OS segments of convenient size from 
disk to be time shared in the the first 64K bytes of direct 
addressable memory. These I/0 operations from the hard disk 
are much slower than memory-to-memory operations. 

Memory Management Units (MMU) were added to increase the 
computer's memory capacity to 4 Megabyte with 22-bit 
addressing. The first requirement to speed-up the computer's 
operation is to load both the OS and AP into virtual memory 
(memory above the first 64K bytes) at boot time, eliminating 
further I/0 operations to the hard disk, since all the AP and 
OS now reside in virtual memory. The AP and OS segments are 
now swapped in and out of the first 64K bytes of memory using 
the faster memory-to-memory operations from the virtual 
memory. 

*Registered trade marks of DIGITAL EQUIPMENT CORPORATION (DEC). 
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I. PURPOSE Continued 

The VM handler organizes the virtual memory into files just as 
if they were on the hard disk. The VM file directory is 
complete with the file names, files size in blocks, and blocks 
remaining in the virtual-memory section under VM control. This 
facilitates the loading of the AP and OS into virtual memory, 
since it is already file structured by the linker onto the hard 
disk. 

II. NEW APPLICATION FOR VM HANDLER 

In real time applications which are I/0 bound between local 
computers, the VM handler can be used in a different manner to 
increase the I/0 speed. Since the VM handler organizes the 
virtual memory into files, dual-ported virtual memory provides 
the local computers with fast file exchange capability. Each 
computer is assigned its' own write-only and read-only files 
for data I/0 or in this case I/0 file exchange. The file then 
becomes the basic data packet in the local information exchange 
system. 

Of course this approach is limited to computers with the same 
file structure and/or from the same manufacturer. 

III. SAMPLE PROGRAMS 

The sample programs and data files in Figures 1 through 7 were 
generated on the PDP-11/23+* Computer running the RT-11 OS, 
with 51ZK bytes of memory, and written in the high-level 
FORTRAN IV language. 

The text file in Figure 1 contains the information, for listing 
on the terminal, concerning the command file. The VM command 
file shown in Figure 2 1 can be appended to the start-up command 
file or run separately as a command file to allocate the 
desired file size in virtual memory. 

To determine the VM starting address (offset in octal) 1 used 
in the command file, take the physical memory start address 
(in octal) and drop the two-least significant digits. The VM 
default starting address is 1000000 (octal) (the beginning of 
the second 12BK words of the total 256K-word memory 
available). VM will use the memory up to the 4K words of the 
I/0 page at the top of the virtual memory. In this example in 
Figure 2, the two (2) files named TEST1.DAT and TEST3.DAT are 
created in VM with 96 blocks each to run a test case. 

*Registered trade marks of DIGITAL EQUIPMENT CORPORATION (DEC). 
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FILE: VMXMDI.TXT 
Date: 27-Jun-85 

VMXMDI.COM is the command file used to set the Virtual Memory 
(VM) to begin at your selected physical address (PA). VM is 
installed at boot time, at a default physical base address 
(PA) of 1000000 (octal), at the top of first Z56K bytes. 

The new base address is determined by taking your selected PA 
and dividing by 100. Then a SET command for VM BASE equal to 
this number is done. 

FIGURE 1. THE TEXT FILE FOR VMXMDI COMMAND FILE 

RT-13 
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III. SAMPLE PROGRAMS Continued 

The FORTRAN program in Figure 3, generates two (2) 256-word 
arrays. This length was chosen to match the array length to 
the one (1) block length on the disk, for transfer speed 
improvement to and from the hard disk. The first array is 
numbered in reverse sequence with block number in place of the 
last word in the array. The second array is numbered in 
sequence with block number in place of the first word in the 
array. The data made from 96 of these arrays is written into 
TESTl.DAT file in VM and then to the system hard disk into 
file TEST2.DAT and back to the TEST3.DAT file in VM. After 
the two (2) files in VM are written and read, a comparison is 
made on the data to verify that it is the same. 

These two files, TESTl.DAT and TEST3.DAT may be copied to and 
from other files in VM or the system hard disk, DK. These files 
can be operated on with the Command Language. The Directory 
Command shows the file size, and the free blocks remaining in 
the VM, and the DUMP Command prints out the data, and the file 
can be deleted. 

Figure 4 contains the compiled code from Figure 3. Figures 5 
through 7 contain the data from the last block of each file to 
show the data was transferred as stated. 

IV. SUMMARY AND GOAL 

The implementation and use of this idea of data file exchanges 
through VM between local computers is left for the application 
programmer. This paper shows how to structure the VM into 
files at your chosen PA, and to copy files to and from VM. 
The goal of this paper is to save the programmers time in 
implementing their application programs on dual computer 
systems. 

RT-14 
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TYPE VMXMDI.TXT 
File: VMXMDI.COM Date: 27-Jun-85 

! The command to run this file is @VMXMDI <RETURN>. 

VMXMDI.COM is the command file used to set the Virtual Memory 
(VM) to begin at your selected physical address (PA). VM is 
installed at boot time, at a default physical base address 
(PA) of 1000000 (octal), at the top of first 256K bytes. 

! The new base (offset) address is determined by taking the 
PA and dividing by 100. Then a SET command for VM BASE 

! equal to this number is done. 

SET VM BASE=7000 
1 SET VM BASE=lOOOO 

•MY SELECTED OFFSET ADDRESS 
!DEFAULT OFFSET ADDRESS 

VM Handler is reinstalled and loaded below the new base 
! address. 
UNLOAD VM: 

REMOVE VM: 

INSTALL VM: 

LOAD VM: 

INIT/NOQ VM: 
I 

CREATE VM:TEST1.DAT/START:O/ALLOCATE:96. 
CREATE VM:TEST3.DAT/START:O/ALLOCATE:96. 
I 

SHOW DEVICE 

DATE 

TIME 

RUN VMDCMP !RUN TEST PROGRAM 
! •TIME -1 1/2 MINUTES 
DUMP/0U/TE/ON:95. VM:TESTl.DAT !DISPLAYS LAST 
! !BLOCK 95 FILE 1 
DUMP/OU/TE/ON:95. VM:TEST3.DAT !DISPLAYS LAST 
! !BLOCK 95 FILE 3 
COPY DK:TEST4.DAT VM:TEST3.DAT !COPIES FILE 4 ON SYSTEM 
1 !DISK TO FILE 3 ON VM. 
DUMP/OU/TE/ON:95. VM:TEST3.DAT !DISPLAYS LAST BLOCK 95 
! !IN FILE 3 AGAIN 
I NOTICE THE ORDER OF THE NUMBeRs AND LOCATION OF THE 
! BLOCK NUMBERS CHANGED WHEN D~:TEST4.DAT WAS COPIED 
1 TO VM:TEST3.DAT. 

FIGURE 2. COMMAND FILE VMXMD! 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

PROGRAM VMDCMP 

FILE NAME: VMDCMP.FOR 

MODULE NAME: VMDCMP VERSION 1.0 DATE: 06-JUN-85 

UNITED TECHNOLOGIES RESEARCH CENTER 
OPTICS AND APPLIED TECHNOLOGY LABORATORY 
WEST PALM BEACH, FLORIDA 

AUTHOR: TILLMAN B. SMITH DATE: 

MODIFIED BY: TILLMAN B. SMITH DATE: 

LANGUAGE: FORTRAN IV, V2.6 

REQUIRED HARDWARE: 

07-MAY-85 

15-MAY-85 

PDP-11/23+ PROCESSOR, RT-11 OPERATING SYSTEM, V5.1 
MEMORY 512 KBYTES, EXTENDED MONITOR (XM), VIRTUAL 
MEMORY (VM) HANDLER. 

FUNCTIONS: 
GENERATES 'A' ARRAY IN REVERSE ORDER, AND 'F' ARRAY 
IN ORDER. WRITES 'A' ARRAY WITH BLOCK NUMBERS INTO 
A FILE ON VM AND THE SYSTEM DISK, DK. WRITES THE 
'F' ARRAY INTO A FILE ON DK. THE DATA IN 'A' ARRAY 
IS WRITTEN BACK TO VM. READS THE TWO FILES FROM VM 
INTO 'C' ARRAY AND 'D' ARRAY BLOCK BY BLOCK, AND 
COMPARES EACH ARRAY WORD BY WORD FOR THE 96 BLOCKS. 

INPUT VARIABLES: NONE 

OUTPUT VARIABLES: NONE 

INPUT FILES: 
VM:TESTl.DAT, 96 BLOCKS (32K 16-BIT WORDS) 
DK:TEST2.DAT, 96 BLOCKS (32K 16-BIT WORDS) 
VM:TEST3.DAT, 96 BLOCKS (32K 16-BIT WORDS) 
DK:TEST4.DAT, 96 BLOCKS (32K 16-BIT WORDS) 

OUTPUT FILES: 
VM:TESTl.DAT, 96 BLOCKS (32K 16-BIT WORDS) 
DK:TEST2.DAT, 96 BLOCKS (32K 16-BIT WORDS) 
VM:TEST3.DAT, 96 BLOCKS (32K 16-BIT WORDS) 
DK:TEST4.DAT, 96 BLOCKS (32K 16-BIT WORDS) 

EXTERNAL REFERENCES: NONE 

LOCAL VARIABLES: A,B,C,D,E,F,NREC,I,J,N,M 

FIGURE 3. THE TEST OF GENERATION AND COMPARISON OF FILES 
Continued 
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FIGURE 3. THE TEST OF GENERATION AND COMPARISON OF FILES 
Continued 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

c 

c 

c 

c 

20 

PRO~ESS DESCRIPTION: 
GENERATES 'A' ARRAY (256 WORDS) IN REVERSE ORDER 
AND NUMBERS THE LAST WORD WITH THE BLOCK NUMBER. 
GENERATES 'F' ARRAY IN ORDER AND NUMBERS THE FIRST 
WORD WITH THE BLOCK NUMBER. WRITES 'A' ARRAY 
96 TIMES INTO VM:TEST1.DAT FILE. READS TEST1 
FILE INTO 'B' ARRAY A BLOCK AT A TIME. WRITES 'B' 
AND 'F' ARRAYS INTO DK:TEST2.DAT AND DK:TEST4.DAT 
RESPECTIVELY. READS TEST2.DAT INTO 'C' ARRAY AND 
WRITES 'C' ARRAY INTO VM:TEST3.DAT. READS 
TEST3.DAT FILE INTO 'D' ARRAY AND READS TEST1 FILE 
INTO 'C' ARRAY A BLOCK AT A TIME AND COMPARES 'C' 
ARRAY WITH 'D' ARRAY FOR EACH OF THE 96 BLOCKS, 
WORD BY WORD, FOR THE ENTIRE FILE. 

DATA TYPES: 

INTEGER*2 
DIMENSION 
N=256 
M=96 

A,B,C,D,E,F,NREC,I,J,N,M 
A(256) ,B(256) ,C(256) ,D(256) ,E(256) ,F(256) 

•ARRAY SIZE 
!TOTAL NUMBER OF BLOCKS 

OPEN (UNIT=1,NAME='VM:TEST1.DAT' ,ACCESS='DIRECT' I 

1 FORM='UNFORMATTED' ,RECORDSIZE=128, !BLOCKSIZE=512, 
2 TYPE='UNKNOWN'l 'ERR=14 

OPEN (UNIT=2,NAME='DK:TEST2.DAT' ,ACCE3S='DIRECT' I 

1 FORM='UNFORMATTED',RECORDSIZE=128, •BLOCKSIZE=51Z, 
2 TYPE='UNKNOWN' ,ERR=14) 

OPEN (UNIT=3,NAME='VM:TEST3.DAT' ,ACCESS='DIRECT' I 

1 FORM='UNFORMATTED',RECORDSIZE=lZB, 'BLOCKSIZE=51Z, 
Z TYPE='UNKNOWN' ,ERR=14) 

OPEN (UNIT=4,NAME='DK:TEST4.DAT' ,ACCESS='DIRECT' I 

1 FORM='UNFORMATTED',RECORDSIZE=lZB, 'BLOCKSIZE=512, 
2 TYPE='UNKNOWN' ,ERR=14) 

DO 20 I=l,256 
A(I)=Z56-I 
F(I)=I-1 

CONTINUE 

!GENERATES REVERSE ORDER 255-0 
'GENERATES F ARRAY 0-255 

FIGURE 3. THE TEST OF GENERATION AND COMPARISON OF FILES 
Continued 
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FIGURE 3. THE TEST OF GENERATION AND COMPARISON OF FILES 
Continued 

c 

c 

c 

30 

50 
40 
c 
150 

c 

14 

130 

99 

110 
120 
70 
90 
140 
100 
300 

DO 30 NREC=l,M 
A(Z56)=NREC-1 

CONTINUE 

WRITE (1'NREC) A 
READ (1 'NREC) B 
WRITE (Z'NREC) B 
F(l)=NREC-1 

WRITE (4'NREC) F 
READ (2'NREC) C 
WRITE (3'NREC) C 

DO 40 NREC=1,M 

CONTINUE 

READ (l'NREC) D 
READ (3'NREC) E 
DO 50 I=1,N 

IF (D(l) 
CONTINUE 

CLOSE (UNIT=1,ERR=99) 
CLOSE (UNIT=2,ERR=99) 
CLOSE (UNIT=3,ERR=99) 
CLOSE (UNIT=4,ERR=99) 

GOTO 110 
WRITE (5,70) 
GOTO 300 
WRITE (5,140) 

'GENERATES 96 RECORDS SETS 
'OVERWRITES LAST WORD 
!WITH RECORD NUMBER 

!OVERWRITES FIRST WORD 
!WITH RECORD NUMBER 

.NE. E(I)) GOTO 130 

WRITE (5,100) (I,A(I),I,D(l)) 
GOTO 150 
WRITE (5,90) 
GOTO 300 
WRITE (5,120) 
FORMAT (T15,' WR/RE AND COMPARISON OF TWO FILES COMPLETED') 
FORMAT (' *ERROR ON OPENING FILE*') 
FORMAT (' *ERROR ON CLOSING FILE*') 
FORMAT (' *ERROR ON COMPARISON OF A AND D *'l 
FORMAT ( ' A ( ' , I 3, ' ) = ' , I 3, ' I D ( ' , I 3, ' ) = ' , I 3 ) 
STOP 
END 

FIGURE 3. THE TEST OF GENERATION AND COMPARISON OF FILES 
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FORTRAN IV V02.6 Thu 06-Jun-85 07:13:08 
0001 PROGRAM VMDCMP 

c 
C FILE NAME: VMDCMP.FOR 
c 
C MODULE NAME: VMDCMP VERSION 1. 0 
c 
C UNITED TECHNOLOGIES RESEARCH CENTER 
C OPTICS AND APPLIED TECHNOLOGY LABORATORY 
C WEST PALM BEACH, FLORIDA 
c 
C AUTHOR: 
c 
c 
c 
c 
c 

MODIFIED BY: 

LANGUAGE: 

TILLMAN B. SMITH 

TILLMAN B. SMITH 

FORTRAN IV, V2.6 

REQUIRED HARDWARE: 

DATE: 

DATE: 

Page 9 of 14 

PAGE 001 

DATE: 06-JUN-85 

07-MAY-85 

15-MAY-85 

c 
c 
c 
c 
c 

PDP-11/23+ PROCESSOR, RT-11 OPERATING SYSTEM, V5.1 
MEMORY 512 KBYTES, EXTENDED MONITOR (XM), VIRTUAL 
MEMORY (VM) HANDLER. 

C FUNCTIONS: 
C GENERATES 'A' ARRAY IN REVERSE ORDER, AND 'F' ARRAY 
C IN ORDER. WRITES 'A' ARRAY WITH BLOCK NUMBERS INTO 
C A FILE ON VM AND THE SYSTEM DISK, DK. WRITES THE 
C 'F' ARRAY INTO A FILE ON DK. THE DATA IN 'A' ARRAY 
C IS WRITTEN BACK TO VM. READS THE TWO FILES FROM VM 
C INTO 'C' ARRAY AND 'D' ARRAY BLOCK BY BLOCK, AND 
C COMPARES EACH ARRAY WORD BY WORD FOR THE 96 BLOCKS. 
c 
C INPUT VARIABLES: NONE 
c 
C OUTPUT VARIABLES: 
c 

NONE 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

INPUT FILES: 
VM:TESTl.DAT, 
DK: TESTZ. DAT, 
VM:TEST3.DAT, 
DK:TEST4.DAT, 

96 BLOCKS 
96 BLOCKS 
96 BLOCKS 
96 BLOCKS 

OUTPUT FI LES: 
VM:TESTl.DAT, 96 
DK:TEST2.DAT, 96 
VM:TEST3.DAT, 96 
DK:TEST4.DAT, 96 

EXTERNAL REFERENCES: 

BLOCKS 
BLOCKS 
BLOCKS 
BLOCKS 

NONE 

(32K 16-BIT WORDS) 
(32K 16-BIT WORDS) 
(32K 16-BIT WORDS) 
i32K 16-BIT WORDS) 

i32K 
(32K 
(32K 
i32K 

16-BIT WORDS) 
16-BIT WORDS) 
16-BIT WORDS) 
16-BIT WORDS) 

LOCAL VARIABLES: A,B,C,D,E,F,NREC,I,J,N,M 

PROCESS DESCRIPTION: 
GENERATES 'A' ARRAY (256 WORDS) IN REVERSE ORDER 
AND NUMBERS THE LAST WORD WITH THE BLOCK NUMBER. 
GENERATES ARRAY IN ORDER AND NUMBERS THE FIRST 

FIGURE 4. GENERATION AND COMPARISON OF FILES COMPILED CODE Continued 
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FIGURE 4. GENERATION AND COMPARISON OF FILES COMPILED CODE Continued 

FORTRAN 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

0002 
0003 
0004 
0005 

c 
0006 

c 
0007 

c 
0008 

c 
0009 

c 
0010 
0011 
0012 
0013 20 

c 
0014 
0015 

c 
0016 
0017 
0018 
0019 

c 
0020 
0021 
oozz 
0023 30 
0024 
0025 
0026 

IV V02.6 Thu 06-Jun-85 07:13:08 PAGE 002 
WORD WITH THE BLOCK NUMBER. WRITES 'A' ARRAY 
96 TIMES INTO VM:TESTl.DAT FILE. READS TESTl 
FILE INTO 'B' ARRAY A BLOCK AT A TIME. WRITES 'B' 
AND 'F' ARRAYS INTO DK:TEST2.DAT AND DK:TEST4.DAT 
RESPECTIVELY. READS TESTZ.DAT INTO 'C' 
ARRAY AND WRITES 'C' ARRAY INTO VM:TEST3.DAT. 
READS TEST3.DAT FILE INTO 'D' ARRAY AND READS TESTl 
FILE INTO 'C" ARRAY A BLOCK AT A TIME AND COMPARES 'C' 
ARRAY WITH 'D' ARRAY FOR EACH OF THE 96 BLOCKS, WORD 
BY WORD, FOR THE ENTIRE FILE. 

DATA TYPES: 

INTEGER*2 A,B,C,D,E,F,NREC,I,J,N,M 
DIMENSION A(Z56),B(256),C(Z56),D(256),E(256),Fi256) 
N=256 'ARRAY SIZE 
M=96 'TOTAL NUMBER OF BLOCKS 

OPEN (UNIT=l,NAME='VM:TESTl.DAT' ,ACCESS='DIRECT', 
FORM='UNFORMATTED' ,RECORDSIZE=128, 'BLOCKSIZE=512, 

TYPE='UNKNOWN') 'ERR=14 

OPEN (UNIT=2,NAME='DK:TEST2.DAT' ,ACCESS='DIRECT', 
1 FORM='UNFORMATTED" ,RECORDSIZE=128, 'BLOCKSIZE=512, 
2 TYPE='UNKNOWN' ,ERR=14) 

OPEN (UNIT=3,NAME="VM:TEST3.DAT' ,ACCESS='DIRECT', 
1 FORM=' UNFORMATTED' ,RECORDSIZE=128, 1BLOCKSIZE=512, 

TYPE='UNKNOWN' ,ERR=14) 

OPEN (UNIT=4,NAME='DK:TEST4.DAT' ,ACCESS=' DIRECT", 
1 FORM='UNFORMATTED' ,RECORDSIZE=128, 'BLOCKSIZE=512, 
2 TYPE='UNKNOWN' ,ERR=14) 

DO 20 I=l,256 
A(I)=256-I 
F(I l=I-1 

CONTINUE 

'GENERATES REVERSE ORDER 255-0 
'GENERATES F ARRAY 0-255 

DO 30 NREC=l ,M 
A(256)=NREC-1 

WRITE (l'NREC) A 
READ (1'NREC) B 
WRITE (2'NREC) B 

F(l)=NREC-1 

WRITE (4'NREC) F 
READ (2'NREC) C 
WRITE (3'NREC) C 

CONTINUE 
DO 40 NREC=l,M 

READ (l'NREC) D 
READ (3'NREC) E 

1GENERATES 96 RECORDS SETS 
!OVERWRITES LAST WORD 

'WITH RECORD NUMBER 

IQVERWRITES FIRST WORD 
'WITH RECORD NUMBER 

FIGURE 4. GENERATION AND COMPARISON OF FILES COMPILED CODE Continued 
RT20 
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FIGURE 4. GlllEl!ATION AllD COMPARISOH OF FILES COMPILED CODE Continu•d 

FORTRAN IV 
0027 
ooze 
0030 50 
0031 40 

c 
0032 150 
0033 
0034 
0035 

c 

vo2.6 

CONTINUE 

Thu 06-Jun-85 07:13108 
DO 50 I•l ,11 
IF CDCII .RE. ECill GOTO 130 
COllTIHUE 

CLOSE (UNITs1,ERR=99) 
CLOSE (UllIT•2,ERR=99l 
CLOSE (UllIT•3,ERR=99) 
CLOSE (UHIT•4,ERR=99l 

0036 GOTO 110 
0037 14 WRITE (5,70) 
0038 GOTO 300 
0039 130 WRITE (5,1401 
0040 WRITE (5 11001 CI,ACil,I,DCI)) 
0041 GOTO 150 
0042 99 WRITE (5,901 
0043 GOTO 300 

PAGE 003 

0044 110 WRITE (5,120) 
0045 120 FORMAT (T15,' WR/RE AND COMPARISON OF TllO FILES COMPLETED' I 
0046 70 FORMAT('* ERROR ON OPENING FILE *'I 
0047 90 FORMAT (' *ERROR ON CLOSING FILE *'I 
0048 140 FORMAT (' *ERROR ON COMPARISION OF A AND D *'I 
0049 100 FORMAT(' AC',I3,') = ',I3,', D(',I3,') = ',I3) 
0050 300 STOP 
0051 END 
FORTRAN IV Storage Map for Program Unit VNDCMP 
Local Variables, .PSECT $DATA, Size = 006022 ( 1545. words) 

Name Type Off set Name Type Offset Name Type Off set 

I*2 006012 J I*2 006014 M I*2 006020 

N I*2 006016 NREC I*2 006010 

Local and COMMON Arrays: 

Name 
A 
B 
c 
D 
E 
F 

Type 
I*2 
I*2 
I*2 
I*2 
I*2 
I*2 

Section Offset ------Size----- Dimensions 
$DATA 000000 001000 ( 256.) (256) 
$DATA 001000 001000 ( 256.) (256) 
$DATA 002000 001000 ( 256.) (256) 
SDATA 003000 001000 ( 256.) (256) 
$DATA 004000 001000 ( 256.) (256) 
$DATA 005000 001000 ( 256.) (256) 

FIGURE 4. GENERATION AND COMPARISON OF FILES COMPILED CODE 
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.DUMP/0U/TE/ON:95. VN:TEST1.DAT 
VM:TEST1.DAT 
BLOCK llUMBER 000137 
000/ 000377 000376 000375 000374 000373 000372 000371 000370 * •. -.>.1.<.z.y.1.* 
020/ 000367 000366 000365 000364 000363 000362 000361 000360 ttw.v.u.t.s.r.q.p.* 
040/ 000357 000356 000355 000354 000353 000352 000351 000350 *o.n.m.l.k.j.i.h.* 
060/ 000347 000346 000345 000344 000343 000342 000341 000340 *g.f.e.d.c.b.a.'.* 
100/ 000337 000336 000335 000334 000333 000332 000331 000330 *-·A,],\.[.Z.Y.X.* 
120/ 000327 000326 000325 000324 000323 000322 000321 000320 *W.V.U.T.S.R.Q.P.* 
140/ 000317 000316 000315 000314 000313 000312 000311 000310 *O.N.M.L.K.J.I.H.* 
160/ 000307 000306 000305 000304 000303 000302 000301 000300 *G.F.E.D.C.B.A.@.* 
200/ 000277 000276 000275 000274 000273 000272 000271 000270 *?.>.=.<.;.:.9.8.* 
220/ 000267 000266 000265 000264 000263 000262 000261 000260 *7.6.5.4.3.2.1.0.* 
240/ 000257 000256 000255 000254 000253 000252 000251 000250 */ ••. -.,.+.*.).(.* 
260/ 000247 000246 000245 000244 000243 000242 000241 000240 *' .•• %.$ .•. •. !. ·* 
300/ 000237 000236 000235 000234 000233 000232 000231 000230 *················* 
320/ 000227 000226 000225 000224 000223 000222 000221 000220 *················* 
340/ 000217 000216 000215 000214 000213 000212 000211 000210 *················* 
360/ 000207 000206 000205 000204 000203 000202 000201 000200 *················* 
400/ 000177 000176 000175 000174 000173 000172 000171 000170 * .• -.>.1.<.z.y.1.* 
420/ 000167 000166 000165 000164 000163 000162 000161 000160 itw.v.u.t.s.r.q.p.* 
440/ 000157 000156 000155 000154 000153 000152 000151 000150 *o.n.m.l.k.j.i.h.* 
460/ 000147 000146 000145 000144 000143 000142 000141 000140 *g.f.e.d.c.b.a.'.* 
500/ 000137 000136 000135 000134 000133 000132 000131 000130 *-·A,],\,[.Z.Y.X.* 
520/ 000127 000126 000125 000124 000123 000122 000121 000120 *W.V.U.T.S.R.Q.P.* 
540/ 000117 000116 000115 000114 000113 000112 000111 000110 *O.N.M.L.K.J.I.H.* 
560/ 000107 000106 000105 000104 000103 000102 000101 000100 *G.F.E.D.C.B.A.@.* 
600/ 000077 000076 000075 000074 000073 000072 000071 000070 *?.>.=.<.;.:.9.8.* 
620/ 000067 000066 000065 000064 000063 000062 000061 000060 *7.6.5.4.3.2.1.0.* 
640/ 000057 000056 000055 000054 000053 000052 000051 000050 A/,,,-.,.t.A,),(,A 
660/ 000047 000046 000045 000044 000043 000042 000041 000040 *' ••. % .•.•• ".!. ·* 
700/ 000037 000036 000035 000034 000033 000032 000031 000030 *················* 
720/ 000027 000026 000025 000024 000023 000022 000021 000020 *················* 
740/ 000017 000016 000015 000014 000013 000012 000011 000010 *················* 
760/ 000007 000006 000005 000004 000003 000002 000001 000137 *··············-·* 

FIGURE 5. TEST1.DAT FILE DATA 
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.DUMP/0U/TE/ON:95. VM:TEST3.DAT 
VM:TEST3.DAT 
BLOCK NUMBER 000137 
000/ 000377 000376 000375 000374 000373 000372 000371 000370 *··",},I .!.z.y.x.* 
020/ 000367 000366 000365 000364 000363 000362 000361 000360 *w.v.u.t.s.r.q.p.* 
040/ 000357 000356 000355 000354 000353 000352 000351 000350 *o.n.m.l.k.j.i.h.* 
060/ 000347 000346 000345 000344 000343 000342 000341 000340 *g.f.e.d.c.b.a. '·* 
100/ 000337 000336 000335 000334 000333 000332 000331 000330 * .•.].\.[.Z.Y.X.* 
120/ 000327 000326 000325 000324 000323 000322 000321 000320 *W.V.U.T.S.R.Q.P.* 
140/ 000317 000316 000315 000314 000313 000312 000311 000310 *O.N.M.L.K.J.I.H.* 
160/ 000307 000306 000305 000304 000303 000302 000301 000300 *G.F.E.D.C.B.A.@.* 
ZOO/ 000277 000276 000275 000274 000273 000272 000271 000270 *?.>.=.<.;.:.9.8.* 
220/ 000267 000266 000265 000264 000263 000262 000261 000260 *7.6.5.4.3.Z.1.0.* 
240/ 000257 000256 000255 000254 000253 000252 000251 000250 *'·· .-. ,.+.*.).(.* 
260/ 000247 000246 000245 000244 000243 000242 000241 000240 *'.&.%.S.t.".!. ·* 
300/ 000237 000236 000235 000234 000233 000232 000231 000230 *· ............ ···* 
320/ 000227 000226 000225 000224 000223 000222 000221 ooozzo * ................ * 
340/ 000217 000216 000215 000214 000213 000212 000211 000210 *· .............. ·* 
360/ 000207 000206 000205 000204 000203 000202 000201 000200 *··· ...... ·······* 
400/ 000177 000176 000175 000174 000173 000172 000171 000170 * .. -.}.I .!.z.y.x.* 
420/ 000167 000166 000165 000164 000163 000162 000161 000160 *w.v.u.t.s.r.q.p.* 
440/ 000157 000156 000155 000154 000153 000152 000151 000150 *o.n.m.l.k.j.i.h.* 
460/ 000147 000146 000145 000144 000143 000142 000141 000140 *g.f.e.d.c.b.a. '·* 
500/ 000137 000136 000135 000134 000133 000132 000131 000130 * .•.].\.[.Z.Y.X.* 
520/ 000127 000126 000125 000124 000123 000122 000121 000120 *W.V.U.T.S.R.Q.P.* 
540/ 000117 000116 000115 000114 000113 000112 000111 000110 *O.N.M.L.K.J.I.H.* 
560/ 000107 000106 000105 000104 000103 000102 000101 000100 *G.F.E.D.C.B.A.@.* 
600/ 000077 000076 000075 000074 000073 000072 000071 000070 *'.>.=.<.; .:.9.B.* 
620/ 000067 000066 000065 000064 000063 000062 000061 000060 *7.6.5.4.3.2.1.0.* 
640/ 000057 000056 000055 000054 000053 000052 000051 000050 */ ... -.,.+.*.).(.* 
660/ 000047 000046 000045 000044 000043 000042 000041 000040 *'.&.%.S.t.•. '· ·* 
700/ 000037 000036 000035 000034 000033 000032 000031 000030 * ................ * 
720/ 000027 000026 000025 000024 000023 000022 000021 000020 *··· ........... ··* 
740/ 000017 000016 000015 000014 000013 000012 000011 000010 *··· .......... ···* 
760/ 000007 000006 000005 000004 000003 000002 000001 000137 *····· ..... ····-·* 

FIGURE 6. TEST3.DAT FILE DATA 
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.DUMP/OU/TE/ON:95. DK:TEST4.DAT 
DK1TEST4.DAT 
BLOCK NUMBER 000137 
000/ 000137 000001 000002 000003 000004 000005 000006 000007 *-···············* 
020/ 000010 000011 000012 000013 000014 000015 000016 000017 *················* 
040/ 000020 000021 000022 000023 000024 000025 000026 000027 *················* 
060/ 000030 000031 000032 000033 000034 000035 000036 000037 *················* 
100/ 000040 000041 000042 000043 000044 000045 000046 000047 * .!.".t.S.%.&.'.* 
120/ 000050 000051 000052 000053 000054 000055 000056 000057 *<·>·*·+.,.- •.. /.* 
140/ 000060 000061 000062 000063 000064 000065 000066 000067 *0.1.2.3.4.5.6.7.• 
160/ 000070 000071 000072 000073 000074 000075 000076 000077 *B.9.:.;.<.=.>.?.* 
200/ 000100 000101 000102 000103 000104 000105 000106 000107 •@.A.B.C.D.E.F.G.* 
220/ 000110 000111 000112 000113 000114 000115 000116 000117 *H.I.J.K.L.M.N.O.* 
240/ 000120 000121 000122 000123 000124 000125 000126 000127 *P.Q.R.S.T.U.V.H.* 
260/ 000130 000131 000132 000133 000134 000135 000136 000137 *X.Y.Z.[.\.J.•._.* 
300/ 000140 000141 000142 000143 000144 000145 000146 000147 *'.a.b.c.d.e.f.g.* 
320/ 000150 000151 000152 000153 000154 000155 000156 000157 *h.i.;.k.l.m.n.o.* 
340/ 000160 000161 000162 000163 000164 000165 000166 000167 •p.q.r.s.t.u.v.w.* 
360/ 000170 000171 000172 000173 000174 000175 000176 000177 *1.y.z.{.j,}.- .•. * 
400/ 000200 000201 000202 000203 000204 000205 000206 000207 *················* 
420/ 000210 000211 000212 000213 000214 000215 000216 000217 *················* 
440/ 000220 000221 000222 000223 000224 000225 000226 000227 *················* 
460/ 000230 000231 000232 000233 000234 000235 000236 000237 *················* 
500/ 000240 000241 000242 000243 000244 000245 000246 000247 * . !." .•. $.%.&.'.* 
520/ 000250 000251 000252 000253 000254 000255 000256 000257 *(.).*.+.,.- ... /.* 
540/ 000260 000261 000262 000263 000264 000265 000266 000267 *0.1.2.3.4.S.6.7.* 
560/ 000270 000271 000272 000273 000274 000275 000276 000277 *8.9.:.;.<.=.>.?.* 
600/ 000300 000301 000302 000303 000304 000305 000306 000307 *l.A.B.C.D.E.F.G.* 
620/ 000310 000311 000312 000313 000314 000315 000316 000317 *H.I.J.K.L.M.N.O.* 
640/ 000320 000321 000322 000323 000324 000325 000326 000327 *P.Q.R.S.T.U.V.W.* 
660/ 000330 000331 000332 000333 000334 000335 000336 000337 *X.Y.Z.[.\.J.•,_.* 
700/ 000340 000341 000342 000343 000344 000345 000346 000347 *'.a.b.c.d.e.!.g.* 
720/ 000350 000351 000352 000353 000354 000355 000356 000357 *h.i.j.k.l.m.n.o.* 
740/ 000360 000361 000362 000363 000364 000365 000366 000367 *p.q.r.s.t.u.v.w.* 
760/ 000370 000371 000372 000373 000374 000375 000376 000377 •x.y.z.{.I .}.- ... * 

FIGURE 7. TEST3.DAT FILE CONTAINING DATA FROM SYSTEM DISK 

NOTE 

All of this material is contained on the attached 
5 1/4-inch diskette, single-sided, quad-density, and 
96 tracks per inch, which is the DEC standard format 
for the PR0-350 Computer with the Professional 
Operating System (P/OS). This material was written 
and revised with the EDT editor, and printed on a 
DEC Model LA50 Printer. 
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Annotated Directory 

RT-11 SIG Tape, Spring 1985 

The Spring, 1985, RT SIG tape contains 64 Files, 17783 Blocks. 

It was prepared bv: 

R. W. Barnard 
Sandia National Laboratories 
Division 7523 
P. 0. Box 5800 
Albuquerque, NM 87185 

DCS - BARNAP.D 

It is distributed by: 

Thomas J. Shinal 
General Scientific Corp. 
1681 East Gude Dr. 
Rockville MD 20850 
( 301) 340-2773 

DCS - SH I l'AL 

****-!o"***-!•-/o•******''******-lo•********••-lo•-lo•***-lo•***''***-lo-*************-!o-

DECUS Symposium RT-11 SIG Tape 

Spring, 1985 
New Orleans, LA 

Annotated Directory 

*********************-!•***~"*********************************** 

IMPORTANT 

Read the file, README.lST, first. 

F:EADME. 1 ST 10 Ol-Jul-85 SIG tape copv instructions 
and new information for ever\1 one. 

NOTE! We are interested in maintaining the quality of the submis­
sions to the RT SIG tape. Therefore, we welcome feedback 
regarding your use of these files, anv bugs you find, and anv bug 
fixes or improvements you devise. Please send anv correspondence 
regarding the tape to: 

John Cro"•ell 
Crow4ell Ltd.* 
145 Andanada 
Los Alamos, NM 87544 
(505) 662-3893 

DCS - CRQl.ffLL 

* (But not ver'.·') 

***********************************************Y.•*-lo."********** 
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VIRTUL - Subdev:ce retrie••er for RSTS. 

E.F.Beadel. Jr., Manager 
LAUSE Instructional Computer Center 
SUNY at Osl~ego 

Oswego, NY 13126 
(315) 341-3055 

This program allows RSTS/E users to break down the subdev1ce 
files from this tape after they have been copied to disk. It has 
been modified bv David Smith, Galileo Computer Center, to remove a 
few bugs and to be able to read multi-segment directories. See 
README.lST for details. 

V!RTUL.BAS 1 File, 43 Blocks 
**.,,•***-!o•********-!o•*••*********-lo•***'"*****••*********••****••>•**-!o•**•• 

DIRl - Annotated tape directories, part 1. 
DIR2 - Annotated tape d1rectorie~. part 2. 

R. W. Barnard 
Sandia National Laboratories 
Minicomputer Software Division 7523 
P. 0. Box 5800 
Albuquerque, NM 87185 
(505) 844-5115 

DIR1 has annotated directories from Spring, 1978, through 
Spring, 1981. It is being included again on this tape so that the 
directory files will be automatically indexed. 

DIR2 contains annotated directories of the DECUS Symposia PT-
11 tapes from the Fall of 1981 through the Spring of 1985 fth1s 
symposium). 

D!R2.0SK 
DIRl.DSK 

8 Files, 385 Blocks 
7 Files, 485 Blocks 

*****"l<:-J.:-;i.:-.\:·~-*-)..·-Jr-'.k-f.:-)..:********-A·-.j.:"f.:*-)..:***-J,:-)..:-J..-****.,,.:********1:*-)..:-)..:;J.·;J.:--J.-***** 

F77klT - FORTRAN-77 OTS Update. 

Robert Walraven 
Multil..Jare. Inc. 
139 G Street, Suite 161 
Da" is, CA 95616 
( 916) 756-3291 

This is an upgrade kit for FORTRAN-77/RT. Version 5.0 Ci .e., 
Release 1). It includes improvements for virtual support. and a 
few bug fixes. F770TS.08J can be updated to give improved perfor­
mance when 11 virtual" support is needed. You can now also access 
the 1/0 page while using virtual arravs by mean~ of a patch to a 
newly-defined global. 

F771<.IT.DSK 8 Files, 28 Bloclo-.s 
kj<'***•A-***--J,-*************************************"k***"k*******"**** 
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IMAGE* - Image Display Program for the PRO. 

John M. Crowell 
Crow4ell, Ltd. 
145 Andanada 
Los Alamos, NM 87544 
(505) 662-3893 

This program displays image files on the PR0-3xx's bit-mapped 
display. It is a variation on the original program by Greg Adams 
and David Fingerhut of DEC. In most cases the options and their 
defaults are the same as in the original program. The images pro­
duced from the image files may be either monochrome or color. 

IMAGEl.DSK 4 Files, 242 Blocks 
IMAGE2.DSK 4 Files, 480 Blocks 
************************************************************* 

INCBUP - IND Control Files. 

R. W. Barnard 
Sandia National Laboratories 
Minicomputer Software Division 7523 
P. 0. Box 5800 
Albuquerque, NM 87185 
( 50 5) 844-5115 

INCBUP provides for an incremental (since the last backup) 
facility for RT-11 users. UP, DOWN, HOME allow movement among 
subdevices. When you go DOWN to a filespec, it becomes your 
default device. CUR reports your current whereabouts (with re­
spect to subdevices). 

INCBUP.DSK 8 Files, 54 Blocks 
*************************************************************** 

LDUDK - Load VT200 User-Defined Keys. 

Stephen Cribbs 
Atomic Energy of Canada Limited 
Pinawa, Manitoba 
Canada ROE lLO 
(204) 753-2311 

The LDUDK (LoaD the User Defined Keys) program provides RT-11 
and TSX+ users with a convenient method for programming the VT200 
series terminal's keyboard. The submission also includes the file 
TCFL.CSL, which is a library of Terminal Control Functions confi­
gured for the program's console terminal. 

LDUDK.DSK 11 Files, 129 Blocks 
************************************************************* 
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KER* - KERMIT File transfer protocol. 
Kll*.HEX 

Brian Nelson 
Computer Services, University of Toledo 
2801 West Bancroft 
Toledo, OH 43606 
(419) 537-2841 

This is release 2.23 of Kermit-11. It requires RSTS Version 
7.2 or later, RSXllM v4.0 or later, or RSXllM Plus Version 2.0 or 
later, or RT11 Version 4.0 or later, or P/OS Version 2.0 or 
PRO/RT11 Version 5.1. See the files KllAAA.AAA, and Kll!NS.DOC 
for more information. 

The distribution on this tape differs from previous distribu­
tions by having bug fixes for TSX+ and RT-11. Edit history is 
giver1 in the file KllCMD.MAC. 

Minimum system requirements to run Kermit: 

RT11 (excluding the PR0/350). 
This Version of Kermit will run on RTll Version 4.0 or later as 
long as the monitor has multiple terminal support generated. The 
use of this feature enables the user to access DZll's as well as 
DLll's. If you are using XM then you should use KllXM, otherwise 
use K11RT4. 

PRO/RT 
For PRO/RTll Version 5.1, please note that you MUST make two modi­
fications to the XC handler. See KllPRT.MAC for more information. 

The distribution has been subdivided roughly by operating 
system. The subdevice files KERCM*.DSK contain documentation and 
files common to all operating systems. The other subdevices are 
operating-system specific. The distribution also contains both 
save (binary, executable) images and .HEX (ASCII) versions of the 
save images. See the installation document for information on how 
to create a binary from the hex file. For RSX and RSTS, the HEX 
files are not contained in subdevices. Please note that the 
allocation of specific files to the operating system-specific sub­
devices was done without a great deal of research - If you can't 
find a file, try another subdevice! 

KERCMl.DSK 10 Files, 388 Blocks (Common Files) 
KERCM2.DSK 12 Files, 466 Blocks (Common Files) 
KERCM3.DSK 14 Files, 195 Blocks (Common Files) 
KERTl .OSK 13 Files, 412 Blocks (RT Files) 
KERT2.DSK 3 Files, 380 Blocks (RT Files) 
KERT3.DSK 2 Files, 453 Blocks (RT Files) 
KERSTl .OSK 14 Files, 437 Blocks (RSTS Files) 
KERST2.DSK 6 Files, 396 Blocks (RSTS Files) 
KllNRS.HEX 1 File, 726 Blocks (RSTS File) 
KERSXl.DSK 13 Files, 349 Blocks (RSX Files) 
KERSX2.DSK 2 Files, 400 Blocks (RSX Files) 
KllRSX.HEX 1 Fi le, 539 Blocks (RSX File) 
KllPOS.HEX 1 File, 363 Blocks (POS File) 
************************************************************ 
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MODULA - Modula-II Source file Conversion. 

Don Stanqer 
Neuromet~ics 
17 John Street 
New York, NY 10038 
(212) 267-1840 

This program is used to convert a PIC macro subroutine into a 
.LNK file suitable for use in the RT11 Version of Modula-II dis­
tributed by the MODULA RESEARCH INSITUTE in UTAH. 

MODULA.OSK 20 Files, 55 Blocks 
***************'"**************''*****************>:·k*''****''***"k 

NBS* - NBS Pascal Compiler. 
FIS* 
FPU* 

Submitted bv: 
Paul Lustgraaf 
32 Carver Hall 
Iowa State University 
Ames, IA 50011 
(515) 294-1832 

This is Version 1.6g of the NBS Pascal compiler for RT-11. 
It includes floating point support for either FIS or FPU. EIS 
is required in both versions. Included in this submission are: 
NBS Pascal documentation. 
NBS Pascal for both FIS and FPU machines. 
Run-time library for FIS and FPU versions. 
Pascal utility programs. 
NBS Pascal compiler source for both versions. 
Compiler objects for both version. 

NBSDOC.DSK 
NBSFPU.DSK 
NBSFIS.DS" 
NBSSRC. DE:K 
FI SLJ B. DSK 
FI SOB,!. DSK 
FPULI B. os~; 

14 
6 
6 
9 

26 
B 

29 

Files. 
Files, 
Files, 
F1les, 
Files, 
Fi ie-::., 
Files, 

415 Blocks 
198 Blocks 
202 Blocks 
459 Blocks 
154 Blocks 
296 Blocks 
150 Blocks 

FPUOBJ.DSK 8 Files, 292 Blocks 
*****************************-A-********-:J.-**..;.:*-J.::k:**********-J..•**** 
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PROM68 - Motorola 6800 Code Cross Assembler. 

John T. Davies III 
Thermo Electron Instruments. Inc. 
524 Alpha [>rive 
Pittsburgh, PA 15238-2912 
(412) 963-0903 
(312) 972-6964 

This program creates a .MAC program from a he:i< object code~ 
as generated bv the Motorola cross assembler for the M6800 i:.eries 
m1croprocessors. This program is written in a non-standard Ver­
sion of RATFOR, a FORTRAN file of the output of this RATFOR 
preprocessor is also included. 

PROt-168.DSK 4 Files, 48 Blocks 
*7":-Jck**-k*--A·-k-A-*·-J.:*·k-k"}.:Y.:*-A-*****"/l:"J.:-J.::k**************"":·k-k**-J.:*)l.:7":)1.-*Y.-**->.:*** 

RE SEO - FOR.TRAN Statement Number ResequenceT. 

R. W. Barnard 
Sandia National Laboratories 
Division 7523 
Albuquerque, NH 87185 
(505) 844-5115 

RESEQ is a FORTRAN source file resequencer for statement num­
bers. This Version includes some bug fixes and enhancements. 
These include: 
*Separating READ~ IF. etc bv <TAB>. as well as bv spaces. 
* Embedded <FF> characters are now handled correctlv. 
The file RESEO.DOC gives more details; the comments in RESEQ.SAV 
also are helpful. 

RESEQ.DSK 15 Files. 15S< E:locf' 
**********•k*****-A"*****•k*****"""**-J.•*******"'"************:k*****•k-k 
RUNOFF - Bonner Labs Runoff Update. 

Submitted bv: 
Jack. .J. Peterson 
Horizon Data Svs.terns 
1901 Wildflower Terrace 
Richmond VA 23233 
(804) 740-9244 

This distribution is intended to update Bonner Labs Runoff 
Version 6.2 as distributed on the Fall ~34 RT-11 Symposium Tape. 
Included is a new Version of !NIT.MAC which corrects a problem 
with reassi9n1n9 control characters. such as&. . =. etc. In-
cluded here are a non-overlaved and an overlaved pre-built Version 
of RUNOFF. RUNOFF.DOC is included, read~· for pr1ntin9 on an 80-
column printer. 

RUNOFF .[>SK 6 Files, 296 Blocks 
RUNOFF.DOC 1 F1le, 649 Blocks 

*"""******"**..;.:**********************"J..-**********-k**************** 
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SDIR - Subdevice file utility programs. 

D. N. Tanner 
Sandia National Laboratories 
Livermore, Ca 94550 
(415) 422-2314 

FIND is a device and sub-device file search utility. The 
program will search devices and .OSK files for a file or files. 
If the file is in a sub-device, that name is also included. SDIR 
will will display the directory of any subdevice file. There is 
no need to MOUNT the file to a logical device. 

SDIR.DSK 21 Files, 141 Blocks 
************************************************************* 

SKUNKl - "Skunk LUG" utilities. 

Submitted by: 
Paul Lustqraaf 
Iowa State University 
32 Carver Hall 
Ames, IA 50011 
( 515) 294-1832 

These are some useful utility programs. The programs BUPRES, 
VlRHND, and WATCH have been modified since their last submission 
on RT SIG tapes. 

AVAIL 
BEEP 
BUPRES 
CRASH 
DSC 
FIND2 
LINCNT 
LOAD 
STDTTM 
UNLOAD 
VIRHND 
WATCH 

Monitors available time on TSX+ 
Beeps the terminal bell 10 times slowly. 
Documentation for BUPRES. 
Documentation on fixing crashed disks. 
Compares all the files on two disks. 
Searches multiple devices for files. 
Counts the number of lines in an Ascii file. 
Converts HEX files (from UNLOAD) to binary. 
Forces entrv of the date and time. 
Converts binary file~ to HEX files. 
Logical disk for disk virtual array handler. 
Logical disk for TSX+ detached job scheduler. 

SKUNKl.DSK 22 Files, 283 Blocks 
************************************************************ 
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TERUTL - Terminal Handling Utilities. 

Steve C. Cribbs 
Atomic Energy of Canada Limited 
Pinawa, Manitoba 
Canada ROE lLO 
( 204) 753-2311 

TALKMT provides "Pass-all" communications between two RT-11 
multi-terminal ports. Every character typed on the console is 
sent to the output side of the attached port. Every character 
received by the attached port is sent to the console. In "Snoopy" 
mode, all non-printing ASCII characters received by the attached 
port are converted into printable characters before being dis­
played on the console. 

MTED was written to allow dynamic redefinition of the vectors 
and CSR's of multi-terminal ports. This prevents corruption of 
the monitor by indiscriminate manipulation of vectors and CSR's. 

Another RT-11 User Command Linkage (UCL) program. Features 
include: 
*A memory for the last file specification edited by KED! 
* 10 defineable function-key-like commands available for VTlOO and 
printing terminals that were built without them. 
*Small - this program requires little more memory than KMON and 
thus is usable in multi-task situations. 
* Written mainly in FORTRAN with extensive use of SYSLIB string 
handling routines. 
*A HELP command has been provided. 
* Display of command translations; "chain" to SY:DECLICL.SAV of 
unrecognized command strings; immediate mode 

TERUTL.DSK 17 Files, 136 Blocks 
************************************************************ 

SYSSIM - Operating System "Simulators". 

Robert Wal raven 
Multiware, Inc. 
139 G Street, Suite 161 
Davis, CA 95616 
(916) 756-3291 

This submission is a 1'simulator 11 for various operating sys­
tems; it will provide a few laughs. In a more serious vein, tt-1e 
program is an example of good FORTRAN-77 programming style. It 
illustrates some techniques which you may not have known were 
possible with FORTRAN. 

SYSSIM.DSK 5 Files, 52 Blocks 
*************************************************************** 
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UCLPlS - User Command Language (UCL) Program. 

William K. Walker 
Monsanto Research Corp. 
P. 0. aox 32 OS-123 
Miamisburg, OH 45342 
(513) 1:165-3557 

UCL+ is upward-compatible with the UCL distributed with RT-
11, Version 5.lB and later. The Version submitted to this tape is 
V07.39, an update from all previous versions. UCL+ contains a 
number of extensions, including chaining to additional UCL's, 
11 run-by-name 11 , path definition, display of command expans:.ions, 
etc. Symbols are defined by entering a ••symbol definition string" 
in the format: symbol==definition. The DISPLAY command can be 
used to output ASCII strings to the console or printer (handy for 
sneaky escape sequences). A UC "pseudo-device" handler is provid­
ed as an option which allows UCL+ to "remember" the "input-spec 11 

part of the last UCL+ command. This text can be retrieved, at 
the command level, by using the HAii character in place of the 
argument in a subsequent command. 

This Version of UCL+ supports many new features of RT-11 and 
TSX+. It can be used with TSX+ as a "User Command Interpreter" 
(UC!). It minimizes disk access to improve efficiency; included 
on this distribution is a 11 memory-resident" UCL. 

UCLPLl.DSK 19 Files, 408 Blocks 
UCLPL2.DSK 19 Files, 408 Blocks 
************************************************************ 

VRTARY - Virtual Array Access Routines. 

N. A. Bourgeois, Jr. 
NAB Software Services, Inc. 
P. 0. Box 20009 
Albuquerque, NM 87154 
(505) 298-2346 

VRTARY contains routines for declaring, accessing, and elimi­
nating a two dimension arra~,> in extended memor~· · The routines are 
written in MACR0-11 and follow the FORTRAN subroutine calling pro­
tocol. The size of the array is limited only by the amount of 
memory that is available. Three sample FORTRAN programs are in­
cluded in the package, one test program and two application 
programs. 

VRTARY.DSK 24 Files, 226 Blocks 
************************************************************* 
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UT!Ll - Clever Utilities. 

Submitted by: 
Wolfgang Leber 
Max-Planck-lnstitut 
Deutschordenstr 46 
Frankfurt/Main 71 
D-6000 
West Germany 

This submission has a number of utilities, including: 
A UCL example (Funny UCL, in German) 
A UCL by B. Kup, featuring parameter sub•-titution and expansion of 
.COM files (TSX style) 
A F4 INCLUDE statement pre-processor (generates temporary file 
with INCLUDE files inserted) 
The famous GREP utility to do multi-file wildcard searches 
A file to show how RT-11 CS! returns file specs & switches 
A Help utility which first looks for .HLP file on DK:, HLP:. If 
not found, it will chain to SY:HELP.SAV 
A complete DAYtime command, which also will save the current 
system date over bootstraps 
An extension of a DEC dummy handler (never installs) to allow for 
the following system SET options: SET SY CACHE/NOCHACHE 
SET SY DATE/NODATE 
SET SY CLOCK=50/60 
SET SY BUGS/NOBUGS 
SET SY HELP 
Help files with switches of MACRO, LINK, LIBR, FORTRA 
Sample command files to demonstrate the TSX compatible UCL 

UT!Ll.DSK 55 Files, 207 Blocks 
*************************************************************** 

ASK 
ASKF77 - Terminal 1/0 routines. 

(Obtained from the Fall, 1984, European RT-11 SIG tape) 

Ray Carpenter 
c/o Shell Research Ltd 
PO Box 1 
Chester, CHl 3SH 
UK 

ASK is a set of FORTRAN terminal l/O routines. (ASKF77 are 
routines for use under FOP.TRAN-77 ONLY). The~• give you similiar 
(although more powerful) facility to the .ASK directives of IND. 

ASK.OSK 36 Files, 251 Blocks 
ASKF77.DSK 8 Files, 37 Blocks 
************************************************************* 
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COMMl - Interprocessor communications. 

(Obtained from the European Best of RT tape) 

Eckart Meyer 
lnstitut fuer Nachrichtentechnik 
TU 8raunschweiq, FRG 
Schleinitzstr.-23 
D-3300 Braunschweig 
West Germany 

NET-I is a simple network for PDPll computers running under 
RTll. It is ideal for sharing resources like backup floppy, ma9-
tape or line printer. It is easy to use and transparent to the 
user. NET-I currently uses standard serial lines (RS 232C) and is 
tested up to 9600 baud on a PDPll/03 and PDPll/23 link. 
NET-I works under RTll V4.0 F/B. 

Robert Walraven 
University of California, Davis 
Davis, CA 

COM is a VAX-TSX+ communications package that runs at high 
baud rates. It is currently in use at 1200 baud, but has not been 
checked out at higher baud rates. The package consists of two 
parts: MO.MAC, a TSX+ general modem handler, and COM.FOR, a FOR­
TRAN communications package that uses the MO handler. 

COMMl.DSK 25 Files, 302 Blocks 
************************************************************ 

DIAPOS - Slide Editor for VTlOO. 

(Obtained from the Fall, 1984, European RT-11 SIG tape) 

J. P. Lamargot 
P. Pfeuty 
l.R.S.I.D. 185 Avenue du President Roosevelt 
78105 Saint-Germain en La~·e 
France 
Tel 3 451-24-01 

DIAPOS is a "KEO-like" slide editor for use on a VTlOO (or 
compatible) terminal. Text insertion is made just in the same 
manner as if you were using KEO. Some keys on the auxilary keypad 
have been redefined to provide new commands. 

DIAPSO.DSK 44 Files, 283 Blocks 
DIAPSl.DSK 72 Files, 448 Blocks 
************************************************************* 
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CPMRT - CP/M-RTll ASCII File Translator. 

(Obtained from the European Best of RT tape) 

F. Kuster, dipl. El'lng. 
Eidg. Techn. Hochschule 
Hybridrechenzentrum AIE 
Gloriastr. 35, ETZ J96 
CH-8092 Z u e r i c h 
Tel. 01 - 256 5336 

(The following is a translation of the .DOC file for this 
submission. Don't tell me how bad my German is ... RWB). 

The program CP/M-RTll reads and writes CP/M 8"-SD-floppies 
onto RXOl or RX02 [diskettes]. The program CP/M-RT was written by 
Mr. Stoehrel and was modified by Messrs. Kuster and Sempert. A 
version for VAX/VMS is in an early phase of implementation; the 
corrections to the RT-version are however not completed. Distribu­
tion and use of. this program is without guarantee and liability. 
Please send any bug reports to the above address. 

(Translation 
CPMRT .COM 1 
CPMRT .FOR 12 
SSEC .MAC 7 
CPMRT .SAV 67 

of directory comments) 
08-Nov-84 Translated CPMRT 
09-Nov-84 Main proqram 
08-Nov-84 reads and write-:. 'single sectors' 
20-Nov-84 linked with 'NHD' 

for the CP/M - VAX Version: 
(only under development, not complete, not the actual Version) 

CPMRT.DSK 17 Files, 154 Blocks 
************************************************************ 

DTX - Read and write DOS magnetic tape. 

(Obtained from the Fall, 1984, European RT-11 SIG tape) 

Ray Carpenter 
c/o Shell Research Ltd 
PO Box 1 
Chester, CHl 3SH 
UK 

DTX is a utility to allow you to read and write DOS formatted 
mag-tapes under RT-11. This version supersedes an earlier version 
issued about two years ago. 

DTX.DSK 4 Files, 126 Blocks 
************"l<'*******************"k**;.'**************"k********** 
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CROSSl - 8080 Cross Assefllbler. 

(Obtained from the European Best of RT tape) 

Eckart Meyer 
lnStitut fuer Nachrichtentechnik 
TU Braunschweig, FRG 
Schleinitzstr. 23 
D-3300 Braunschweig 
West Germany 

This is a computer program written in PDPll MACR0-11 to 
assemble Intel B080 assembly language under RTll. It uses an 
identical algorithm to the Intel assembler version 4.1 and can 
produce output files identical in format and content to the "LIST' 
and 'HEX' output produced by the Intel assembler. It completes 
assemblies in about one fifth of the time, and has potentially 
much more space available for symbol tables than the Intel assem­
bler. 

The cross assemblers CAxx uses the full functionality of 
MACRO 11 to provide things like conditional assembling, program 
sections or the macro feature for a microproccessor assembly 
language. Crossassemblers currently available are: 

CA68 
CA85 

- for 6800 
- for 8080/8085 

CROSSl.DSK 24 Files, 299 Blocks 
************************************************************ 

MONUTL - Monitor Utilities. 

(Obtained from the Fall, 1984, European RT-11 SIG tape) 

Ian Hammond 
Hammond Software 
Goetingen 
West Germany 

Handy utilities for checking monitor offsets, device tables, 
and logical assignments. 

MONUTL.DSK 4 Files, 24 Blocks 
************************************************************* 
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HANDLR - EIS emulator and Handshake handlers. 

(Obtained from the European Best of RT tape) 

P. C. Waggett 

El .SYS was written to emulate the EIS instructior.s. MUL, DIV, 
SOB, ASH, ASHC, SXT and XOR on a BIS machine. EIS instructions 
will be emulated, transparently to the user, by software. The 
driver emulates all sensible (and probably all non-sensible) EIS 
assembler instructions using any combination of registers., includ­
ing PC and SP. 

Gary Pr eeks.hot 
University of Arizona 
Tucson, AZ 

HS is a handshaking serial line handler which allows 
convenient file transfer between two machines running under DEC 
RT-11 Version 3B or later, and whose protocol is so simple that a 
complementary serial 1/0 handler may be written easily for other 
operating systems. Synchronization is acheived by transmitting an 
endless series of ENQ characters until the receiver responds with 
a single ACK. 

HANDLR.DSK 7 Files, 154 Blocks 
************************************************************ 

UTIL2 - Miscellaneous Utilities. 

(Obtained from the Fall, 1984, European RT-11 SIG tape) 

Ronald Beetz 
AKZO PHARMA 
Oss, Holland 

BACDAT creates a file on the DK: disk with the current date 
and time. This program should be run just before a backup of the 
disk to indicate when the last backup was made. 

UPDCOM.TEC is a teco macro program to change common areas of 
a FORTRAN-IV program in all modules of that program. FORTRAN-JV 
lacks the INCLUDE statement which is quite annoying for programs 
with many modules. UPDCOM can help remedy this omission. 

DAYTIM is program that asks for date and time. The program 
checks to see if a legal date has been entered; if so, the current 
date and time are displayed; if not then date and time are asked. 

TEK125 is a program to display TEKTRONIX PLOT-10 information 
on a VT125 terminal. TEK125 is maybe the easiest solution for 
your conversion problems. 

UTIL2.DSK 13 Files, 91 Blocks 
************************************************************* 
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CROS2* - AIM65 Cross Assembler. 

(Obtained from the European Best of RT tape) 

F. Kuster, dipl. El'lng. 
Eidg. Techn. Hochschule 
Hybridrechenzentrum AIE 
Gloriastr. 35, ETZ J96 
CH-8092 Z u e r i c h 
Tel. 01 - 256 5336 

This is a cross-assembler for the AIM65 microcomputer. It 
runs under RTll SJ, Version 4 or 5, using OMS! Pascal, Version 
1.2. 

CROSS2.DSK 6 Files, 221 Blocks 
CROS2A.DSK 28 Files, 290 Blocks 
************************************************************ 

INCLUD - FORTRAN-IV Include file capability. 

(Obtained from the European Best of RT tape) 

B. Kup 
TH Darmstadt 
D-6100 Darmstadt 
West Germany 

INCL is a FORTRAN/RT pre-processor to simulate an INCLUDE 
statement. It will handle multiple include statements, and 
accepts file specs with various syntaxes, such as: 

INCLUDE 'filnam.ext' 
include filnam.ext 

INCLUD.DSK 4 Files, 34 Blocks 
************************************************************ 
PIPS - PDP11-PDP8 File Transfer Program. 

(Obtained from the European Best of RT tape) 

John Yardley 
National Physical Laboratory 
Teddington, Middx, England 

PIPS is a file transfer and file maintenance utility program 
for both OS/8 and RT/11 (ASCII) files. It runs under RT/11 and 
enables you to transfer files in the same format or from one 
format to another. You can obtain directories of discs, renarne or 
delete files in either format. It is possible to copy files in 
the following formats: 

RT /11 TO RT /11. 
OS/8 TO OS/8. 
RT/11 TO OS/S. 
OS/8 TO RT /11. 

PIPS.OSK 61 Files, 486 Blocks 
************************************************************ 
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RMQ - Interprocessor communications~ and other stuff. 

(Obtained from the European Best of RT tape) 

P. Wegmann 
F. Kuster 
G. Maier 
Eidg. Techn. Hochschule 
Hybridrechenzentrum AIE 
Gloriastrasse 35 1 ETZ-J 
CH-8092 Z u e r i c h 

A program which operate-:. muc:h like IND, in that it allows 
comments and operator decisions to be interspersed with KMOt\I com­
mands. 
(T•·anslation of the file README.TXT) 

RMO is a program for the printing of a commentary in a 
running RT-11 command file. The execution of the commarrd file can 
be stopped and, depending on the application, continued or aborted 
from TT:. You may also flush part of the command file. Document­
ation is in the program. The command files SOOK.COM (Squeeze D~::) 

and COPRT4.COM (Selective copying of a 'ma•-ter disk') are examples 
of the use of RMQ. 

DAZEIT (DATJME) will, at the end of a startup file, force the date 
(and the time) to be entered. The date will be checked for cor-
rectness (including leapyear). The month entry can be 
as well as in the 3-letter format (English or German). 
year numeral will be supplied. 
Examples: 1.Jan 82 5/MAR 25-11 

numerical, 
A missing 

The 'Default' year can be set in the source code '"ith DAZUPD.COM. 
Further documentation in the program. STAP.TS.COM shol,•s the use of 
DAZEIT as well as several further ideas together with DIR.COM, 
VTlOO.COM, LA36.COM, INSDXY.COM. 

SELIN and [>RVERB are two file-transfer program• between two RT-11 
computers. SELIN supports a (local) serial connection, DRVERB 
uses a 16-bit connection with DR-llC or DRV-11 interfaces. All 
the equipment in both computers must be addressable before the 
service w i 11 commence. The commands can be read fr om the console-:. 
or from a command file. Common documentation in the file 
SELIN. DOC. 

RMO.DSK 15 Files, 170 Blocks 
************************************************************ 
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SUP - Subsvstem Utilitv Program. 

(Obtained from the European Best of RT tapel 

Je~s-Peter Jensen 
lnstitut f, Nachrichtentechnik 
TU Braunschweiq 
Schleintzstr 23 
3300 Braunschweig 
We~. t Germany 
Tel: 391-2489 

SUP is a program to create and maintain subsy::.tem file:.. You 
can use SUP to copy files on physical devices to files in subsy::­
te-ms and vice •,•ersa. You can create cornplete, bc•otable ::.ubsv::.tem::. 
by using SUP exclusivelv. The SUP command syntax resembles normal 
RT11 Command Language. SUP commands include: 
HELP 
COPY 
INITIALIZE 
BOOT 
DIRECTORY 
RENAME 
KILL 
EXIT 

SUP.OSK 6 Files, 271 Blocks 

************************************************************ 

COOKIE - Writes a clever saying. 

(Obtained from the Spring, 1983 RT SIG Tape) 

,Joel Berez 
Infocom 
64 Jacqueline Rd. 
Waltham, MA 02154 
(617) 492-1031 

Bve prints a saying or definition from 8YE.LNS when run. If 
that file is edited, the index must be rebuilt with the BYEBLD 
program. 

COOKIE.OSK 4 Files, 134 Blocks 

************************************************************ 
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FROM THE EDITOR 

Welcome to the first issue of the combined DECUS SIG 
Newsletters. 

Such a combined format is a departure from the way SIG 
Newsletters have been published in the past. Months of debating 
issues and considering the advantages and the consequences have 
been taking place behind the scenes within the DECUS Leadership. 

We hope this format will meet the needs of the maJority of 
DECUS members and, be cost effective. 

We invite your comments and questions on the format and the 
content of this publication. Our desire is to serve you, the 
readers. By your comments we are able to Judge whether we are 
meeting that obJective. 

We hope you will enJOY the five articles we present in this 
issue and urge you to fill out the survey form submitted by Jim 
Corrigan. 

Also, I would like to thank all of you who participated in 
our last survey. 

As always, your comments and questions are welcome. 
send them to my address, listed below. 

Gregory N. Brooks 
Washington University 
Behavior Research Labs 
1420 Grattan Street 
St. Louis, MO 63104 
<314> 241-7600, ext. 257 
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VAX SPM: AN ADVANCED PERFORMANCE TOOL FOR VMS SYSTEMS 

By Terry C. Shannon 
Professional Press 
Springhouse, PA 

Computer-assisted management is an aspect of data processing that's gaining 
acceptance and popularity in a variety of management-oriented disciplines, 
including MIS, material requirement planning, bill of material processing, 
and workload projection. With the release of Version 2 of the VAX Software 
Performance Monitor, DEC brings computerized management to the computer itself. 

The best way to explain how this system management tool works is to show its 
use in the system optimization process. Therefore, this paper presents a brief 
overview of VAX/VMS system tuning and capacity planning issues, highlighting 
the role SPM plays in both applications. 

SOFTWARE MONITORS DEFINED 

DEC defines a software monitor as •software that collects and reports on system 
resource usage.• While this statement is true, it's neither a description nor 
a complete definition of VAX SPM. The ACCOUNTING, DISKQUOTA, and MONITOR 
utilities supplied with every VMS distribution kit share the foregoing 
definition to a certain extent, but the capability and functionality of these 
default VMS utilities is eclipsed by the features provided in SPM. 

The nature of SPM is such that a novice system manager can use its tools 
effectively, while at the same time it supplies features that are equally 
useful to the VMS •guru.• The software provides information and reports that, 
when properly analyzed, can be used to accurately measure the performance of a 
VAX/VMS system. Using data collected by SPM, system managers can identify 
performance bottlenecks, quantify current and projected system workloads, and 
base the need for hardware upgrades on facts, not conjecture. 

SPM COMPONENTS 

The components provided in the SPM toolkit fal I into three broad areas: system 
tuning, system capacity planning, and application program tuning. SPM supplies 
each functional area with components and utilities that collect and report key 
statistical data germane to that area. These tools are divided into the seven 
following categories. 

o Data archiving - storing capacity planning data in history files. 

o Data collection - accumulating tuning and performing statistics. 

o Data conversion - converting history files created by SPM Version 
1 to SPM Version 2. 

o Data definition - specifying the individual data elements you want 
SPM to monitor. 

o Data display - on a ReGIS video terminal or a graphics printer. 

o Data reporting - generating reports suitable for system managers 
and programmers as well as supervisory personnel. 
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o The system event trace facility - a tool for writing your own monitor 
to trace any VMS event you deem to be of particular interest. 

Armed with the detailed information available through the use of these tools, 
the system manager is in a good position to analyze, evaluate, and make 
recommendations in the areas of system tuning, capacity planning, and 
application program tuning. 

SYSTEM TUNING IN BRIEF 

System tuning is a process undertaken to enhance the overall short-term 
performance of a VAX/VMS system. Tuning is normally conducted system-wide, 
the goal being to optimize the performance of the entire system rather than 
specific applications. The best indicator of proper tuning is an increase in 
productivity measured on a system-wide basis. 

Establishing VAX/VMS productivity gains can be a job fraught with as much 
difficulty as calculating the annual GNP of the United States. There is no 
quick and dirty algorithm or benchmark available to accomplish the task. 
Unfortunately, you can't invoke a utility that wil I tel I you at what percent 
of maximum productivity your VAX is performing. So, how do you accurately 
assess, and then increase, the productivity of a VAX/VMS system? 

THE MEDICAL APPROACH 

Basically, you approach the issue as if it were a disease. You must define the 
problem at hand, taking into account your system, its workload, and the 
specific indicators of poor system performance. Having established the 
system's present condition and •symptoms,• you are ready enter the diagnostic 
phase. This involves determining and recording the system state, gathering 
relevant performance data, and analyzing the results. Next, you must prescribe 
a reasonable course of therapy by establishing goals for improvement and taking 
actions that wi II help you meet these goals. The final tuning step is to 
re-examine the system to determine how effective your therapy has been. 

Two techniques may be used to carry out the tuning process. The traditional 
method involves recording and analyzing statistics produced by the VAX/VMS 
ACCOUNTING and MONITOR utilities. Even though the MONITOR utility has been 
enhanced significantly in VMS Version 4, tuning remains a frustrating, time 
consuming task that presupposes an extensive knowledge of the intricacies of 
VMS and the nuances of your system and its workload. 

VAX SPM provides a viable alternative to the traditional method of tuning VMS, 
and greatly facilitates the process in the bargain. The SPM components that 
provide data essential to system tuning include uti Ii ties that collect and 
report system-wide tuning and program counter (PC) data, a video graphics 
utility used to display this information, a disk usage utility, a chargeback 
uti I ity, and a utility for tracing events in system space. 

SYSTEM TUNING UTILITIES 

Five SPM uti Ii ties are of value in the tuning process. These programs collect, 
report, and display various elements of system information on several levels. 
To obtain a summary of an entire system, you collect and report information 
through the use of the SPM COLLECT:TUNE and REPORT=LOG FILE utilities. The 
REPORT=DISK_SPACE utility provides a detailed view of data storage on 
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individual or multiple disks. REPORT=SYSTEM_PC uses the data gathered by 
COLLECT=SYSTEM PC to provide a comprehensive look at CPU uti I ization. The 
DISPLAY utility enables you to produce a real-time display of system activity 
on a graphics terminal. Finally, there's an event trace facility that lets 
you fol low the activity of the specific system events that you feel may be 
affecting system performance. 

GATHERING PRELIMINARY INFORMATION 

Prior to collecting system performance data, you should identify the data 
elements that are of interest to you. This is important because inadequate 
data makes problem diagnosis difficult if not impossible, and collecting 
extraneous data wastes disk space and can affect system performance adversely. 
It's also a good idea to collect data on a regular basis even when you are not 
actively tuning your system. Periodic data collection al lows you to establish 
a system performance baseline, making it possible for you to determine what 
constitutes •normal" and •abnormal" system behavior. 

COLLECTION PARAMETERS 

You should establish data collection parameters that specify a reasonable 
sampling interval, provide enough information to diagnose most problems, and 
create a log file that you can archive for future use. To this end, it is 
suggested that you collect al I classes of data using a five minute sample 
interval, and close out the log file once per day. Initializing a new file on 
a daily basis and choosing a 300 second sample interval wi I I save considerable 
amounts of disk space that would otherwise be consumed by a continually 
expanding log file. Like image level accounting, SPM can develop an unhealthy 
appetite for mass quantities of disk space. 

To curb the appetite of SPM, you should omit those data classes which do not 
apply to your system. If system activity changes significantly at less than 
five minute intervals, you should specify a shorter collection interval. 
Conversely, if your system activity is relatively static for longer periods of 
time, there's no sense in collecting data every five minutes when a 15 minute 
collection interval would suffice. The command line below i I lustrates the 
collection of system-wide tuning data. 

S PERFORMANCE COLLECT=1UNE log file name -
_/INTERVAL=300/CLASS=(ALL,PROCESS=IMAGE) -
_/DISK=disk_name(s)/DEVICE=device_name(s)<RETURN> 

This command creates and places into execution a detached process named 
SPM 1UNE. The process collects default data including CPU states, memory 
utiTization, paging and I/Orates, file cache information, and swapper counts. 
Optionally, you can direct SPM to collect information including device I/O 
rates, scheduler and resource wait states, disk, controller and process 
statistics, and file system primitive counts. System configuration data is 
collected by default, and additionally you may collect information on hardware 
configuration, installed images, global sections and SYSGEN parameters. 

REDUCING THE DATA 

A raw SPM log file is similar to the ACCOUNTNG.DAT file generated by the VMS 
ACCOUNTING utility. It contains a vast amount of detailed information, much of 
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which may have no bearing on your specific tuning issue. Your first course of 
action should be to obtain a brief report of system usage that wi I I enable you 
to identify and isolate potential problem areas. This is done by obtaining an 
abbreviated •notabular• report of system utilization from the data in the log 
file. This graphic report detai Is system usage on a percentage basis and 
breaks the usage down into CPU, I/O, and CPU - I/O components. The command you 
use to do this is shown below. 

S PERFORMANCE REPORT=LOG_FILE/NOTABULAR log_fi le_name <RETURN> 

The timeframes that reflect complete system utilization are I ikely problem 
areas or "hot spots.• Having identified these areas, run the REPORT utility 
again, specifying a tabular report that summarizes all classes of information. 
Restrict the report to the desired timeframe by supplying the appropriate 
values for the /BEFORE and /SINCE parameters. 

S PERFORMANCE REPORT=LOG FILE/NOGRAPH/TABULAR=(INTERVAL,FINAL) -
_ICLASS=(ALL,PROCESS:IMAGE)/SINCE=16-AUG-85:xxxxx/BEFORE=17-AUG-85:xxxxx 
_log_fi le_name <RETURN> 

This command line produces a system utilization report for the time period 
defined by the /BEFORE and /SINCE parameters. The report includes an extensive 
series of system-metrics tables that break system usage down into a format that 
faci I itates tuning. A portion of a final statistical report is reproduced at 
the conclusion of this paper. The information contained in this example report 
is the basis for the following discussion on VAX/VMS resource limitations. 

DETERMINE THE LIMITED RESOURCE 

VAX/VMS system degradation is almost invariably a function of a limited system 
resource. The culprit may be memory limitation, I/O limitation, CPU 
limitation, or a combination of these conditions. It's important to remember 
that these factors impact upon and interact with each other. For example, 
limited physical memory causes excessive swapping and paging. This results in 
a high I/O rate, which in turn places an unreasonable burden on the CPU. As 
you can see, a memory limitation wi II manifest itself as a function of al I 
three system resources. Thus, it is vital to determine not only which 
resources are I imiting factors, but to examine the resources in a logical 
sequence. Because it is a precursor to other system limitations, your tuning 
investigation should begin with an analysis of your physical memory resources. 

MEMORY LIMITATION 

The most frequent cause of poor system performance is inadequate memory, hence 
the often-repeated admonishment, "Buy more memory.• Digital is right more 
often than not about memory limitations, but it can be foolhardy to act on this 
advice without first giving it due consideration. Before you rush out and buy 
a few more megs of VAX memory, you should make sure that (a) your system 
actually needs more memory, and (b) that memory wi I I result in a significant 
increase in system performance. 

Memory I imitation has three primary symptoms; no free memory, a high paging 
rate, and an excessive swapping rate. Analysis of the system-wide tuning data 
compiled by SPM can help determine the presence and severity of each of these 
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symptoms. The tabular form in which these system-metrics are displayed makes 
data analysis straightforward and relatively easy. 

No Free Memory 

The AVE Process-Memory Counts and Memory Utilization portions of the 
system-metrics report provide a rapid answer to the free memory question. If 
free pages are low and total memory utilization approaches 100 percent, your 
system is memory-bound. 

High Paging Rate 

The Paging Rates (per second) section of the report lets you zero in on 
excessive paging. Of course, you need to know what constitutes a •normal" 
paging rate for your system, but if system faults make up a large proportion 
of the overal I paging rate, chances are you have a problem. 

Excessive Swapping Rate 

The AVE Mem/CPU Queues and Swapper Counts entries pinpoint excessive swapping. 
If processes are waiting in memory queues or a significant amount of CPU time 
is devoted to swapping, a detailed investigation of working set and balance 
set sizes is advisable. 

I/O LIMITATION 

Now that you've established the culpability or innocence of the memory boards 
in your VAX, you can begin the second phase of the tuning investigation by 
determining the presence and evaluating the impact of 1/0 constraints on system 
performance. The symptoms of 1/0 limitation are excessive buffered I/Orates 
or direct 1/0 rates, or a combination of both. To determine which symptom or 
symptoms your system suffers, consult the 'I/O Rates (per second)" portion of 
the report. 

CPU LIMITATION 

The final element of the investigative phase of system tuning involves 
determining the effect of CPU limitations on system performance. CPU 
limitations are indicated by processes in the CPU queue, no idle CPU time, 
and an inordinate amount of system-related CPU usage. The presence or 
absence of these conditions can be determined from the system-metrics report 
in the following manner: 

Processes In The CPU Queue 

The "AVE Mem/CPU Queues• section of the report lists the number of processes 
waiting for service in the CPU queue. A large number of processes in the 
queue is indicative of CPU limitations. 

No Idle Time 

The "CPU Idle" portion of the report lists idle CPU time and the percentage of 
time that the CPU is waiting for swapping and/or paging activity. For all 
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intents and purposes, this latter figure represents "lost• CPU time. 

System CPU Usage 

The •CPU Busy• portion of the report breaks down CPU usage by mode. If a high 
percentage of CPU time is devoted to interrupt stack and kernel/executive mode 
processing, and a low proportion of time is being spent in the user mode, the 
system itself is consuming too much CPU time. 

ISOLATE THE CAUSES OF LIMITATIONS 

Having determined the resource or resources that act as limiting factors in 
your system, you need to isolate the specific contributors to poor performance 
so you can deal with them individually. This is accomplished by referring to 
the system-metrics report and several other reports available in SPM. A brief 
look at some of the parameters and system events that may be impairing the 
efficiency of your system is presented in the following text. 

Memory Limitations 

If memory appears to be a problem, you should take a close look at working set 
sizes and adjustment parameters. If these are not set properly, excessive page 
faulting wil I result. Examine the page fault rate and working set size of each 
process on the system. A high page fault rate may indicate that the working 
set size for a given process is not large enough. 

You should also look for excessive image activations. A process characterized 
by a high page fault rate and minimal CPU time is likely to be doing an 
inordinate amount of image activation. 

Problems can also arise from inappropriate memory loan parameters, indicated by 
a high page fault rate coupled with an abundance of free memory. And improper 
swapper trimming, an inadequate balance set count, or a situation in which a 
few processes are consuming the bulk of available memory al I manifest the need 
for adjusting swapping parameters. For instance, a privileged user may have 
disabled swapping for his or her process. Alternatively, the SYSGEN BORROWLIM, 
GROWLIM, or SWAPOUTPGCNT parameters may be set to unrealistically high values. 

I/O Limitations 

1/0 limitations are directly related to system peripheral devices. A disk with 
a high rate of I/Os per second is I ikely to be a contributor to direct 1/0 
problems. It's also important to determine whether excessive 1/0 activity is 
attributable to paging or swapping. 

Poor file system caching also has a negative impact on I/O effectiveness. File 
I/Orates per second are useful for determining the liklihood of another I/O 
bottleneck, disk fragmentation. A high rate of window turns and a high split 
1/0 rate are both indicators of a fragmented disk. 

CPU Limitations 

Determine the presence of processes in the CPU queue. If this is a significant 
problem, look to see if one or several processes are pre-empting the remainder 
of the processes in the system. Determine the percentage of the time that the 
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CPU is idle because it is waiting for paging and swapping. Finally, isolate 
and quantify system CPU usage with the SPM COLLECT=SYSTEM_PC and 
REPORT=SYSTEM PC utilities. These utilities enable you to see where and in 
what mode the-system is using the CPU. 

TREAT THE PROBLEM 

You should take the necessary steps to alleviate poor performance manifested by 
any of the factors discussed in the preceding text. Some of these steps have 
been mentioned in conjunction with explanations of the causes of poor system 
performance. However, this article is not intended to be an in-depth, 
comprehensive guide to system tuning. For detailed information of this nature, 
refer to the VAX/VMS Guide To System Performance Management. 

FOLLOW-UP 

Having treated the poor performance disease with the appropriate therapeutic 
measures, you must re-examine your system to evaluate the impact of your tuning 
treatment. This is done with the SPM video display and system event trace 
utilities. These utilities permit you to display histograms and Kiviat graphs 
on a ReGIS-compatible monitor, and to obtain detailed information on specific 
system events that may have contributed to the system performance problem. 

Displaying System Performance Data 

You can display load balance, system, and working set data on a monitor, or 
print the display on a graphics dot matrix printer. If your monitor and/or 
printer support color, multicolor displays are generated. 

The LOAD BALANCE display produces a Kiviat graph of key CPU and disk 
performance statistics. The eight system metric values included in the graph 
are plotted in a circular manner, so the completed image resembles a compass 
rose. Each value originates at the center of the circle, which represents a 
value of zero percent. The eight equidistant points on the circle's diameter 
indicate a one hundred percent value for each metric. The four metrics plotted 
on vertical and horizonal axes represent •good' system conditions, while those 
that are offset 45 degrees from the vertical or horizonal axes are indications 
of unsatisfactory system performance. 

Ideally, a Kiviat display will resemble a four-pointed star, indicating an 
equal balance between CPU and I/O operations. The more the image deviates from 
this ideal, the less the system's load is balanced. For example, if the top 
two quadrants of the circle reflect the bulk of system activity, the system is 
devoting much more time to servicing the CPU than to I/O operations. The format 
of the Kiviat chart makes this fact immediately evident, al lowing you to take 
corrective action based on a real-time display rather than the subsequent 
reduction and analysis of log files and reports. 

A five-section SYSTEM graph, plotted as a histogram, may be displayed to 
monitor real-time system performance. System-metrics including paging and 
swapping statistics and the average working set size are displayed across the 
top of the graph. From left to right across the histogram portion of the 
display are b<r charts that monitor process priorities, CPU modes, paged memory 
statistics, and disk utilization information for each disk you have selected. 
If you have a VT240 or ReGIS-compatible color monitor, the graph is displayed 
in an easy-to-read, multicolor format. On a monochrome monitor, different 
colors are represented by shading or crosshatching. 
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Finally, you can direct the video display utility to produce a four-part 
working set graph. Similar to the SYSTEM graph, the WORKING graph includes a 
system-metric display. Beneath the system-metric data are histograms that 
summarize working set statistics, priorities, and CPU modes. Properly 
interpreted, the data displayed by the WORKING graph can save you much time 
and aggravation as you determine the effect of tuning measures on your system. 
For example, the graph wi I I show you, in real-time, whether your system 
actually is saturated or the first two or three users have inordinately large 
working set sizes. 

CAPACITY PLANNING ISSUES 

Once you have optimized short-term system performance through proper tuning, 
the resolution of long-term performance issues through system capacity planning 
and workload projection is in order. This is another task you don't want to 
approach lightly. Planning hardware upgrades in a manner that strikes a cost 
effective balance between anticipated workload growth and performance 
constraints can be haphazard if you don't have the proper tools to assist you 
in the process. To undertake capacity planning effectively, you need to know 
which resources are in demand on your system, the users that consume the bulk 
of these resources, and projected workload growth. 

No software monitor can take the place of a realistic business plan when 
extrapolating future workload growth. It is the business plan that defines how 
you expect your system workload to change. But, SPM does a thorough job of 
collecting the resource utilization data you need to formulate an upgrade plan 
based on factual historical information instead of conjecture. 

Gathering Relevant Information 

To determine resource usage you must first determine what data to collect, and 
the frequency with which to collect it. DEC recommends that you collect 
information continuously, using a 10 to 12 minute sampling interval. To direct 
SPM to do this, you enter a command similar to the fol lowing: 

S PERFORMANCE COLLECT=CAPACITY log file name /INTERVAL=600/ -
_CLASS=(PROCESS:IMAGE, DISK)/SYSTEM_COMMUNICATION)/DISK=device_name(s) <RETURN> 

This command I ine tel Is SPM to collect system statistics useful for capacity 
planning at a 600 second or ten minute interval and to store this information 
in the specified log file. You may specify as many as 11 optional collection 
classes on the command line, affording a high degree of flexibi I ity. The SPM 
component that does the actual data collection runs as a detached process, 
leaving your terminal free to receive other interactive commands. 

Archiving The Information 

It's advisable to archive capacity data from the log file into a history file 
on a daily basis. This permits more efficient data storage in a centralized 
database and provides you with the ability to add, replace or delete history 
data as desired. A command I ine like the example below is used to archive log 
file data into a history file. 
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$ PERFORMANCE ARCHIVE=LOG_FILE/history_fi le_ name log_f i le_ name <RETURN> 

The history file provides SPM with the information it needs to generate reports 
on which resources are being used, when they are being used, and which users 
consume what proportion of the avai I able resources. 

WHICH RESOURCES ARE BEING USED? 

The last phase of resource uti I ization monitoring with SPM involves the 
generation of a variety of reports that reflect resource use over a period of 
time. Because these reports I ikely wi I I be used by management personnel with 
I ittle if any background in VAX/VMS as wel I as by technical staff, DEC has 
incorporated a high degree of flexibi I ity into the reporting process. You can 
select graphic or tabular output, generating as many as 17 optional graphs and 
specifying optional sections for tabular reports. Reporting intervals and 
durations are user-definable, and •typical" daily graphs can be produced by 
excluding ho! idays and non prime time periods. 

WHO IS USING THE RESOURCES? 

You now have an extensive graphic representation of your system and its 
workload, so you now know which resources are in demand. The next step in the 
capacity planning process is to determine which users are the primary consumers 
of your system resources. SPM helps you do this by enabling you to 
characterize and then analyze your system workload. 

Workload characterization is done by dividing your total workload into classes. 
For example, you can choose to categorjze workload by account name, image, 
process name, or UIC identifier. This categorization yields the "who• element 
of the resource uti I ization equation. 

Now you need to find out what percentage of avai !able resources is being 
consumed by each group you have defined. This process, referred to as workload 
analysis, may be accomplished with VAX SPM, the VMS ACCOUNTING uti I ity, or a 
combination of both software modules. Your choice in this regard depends on 
what information is important to you. Both SPM and ACCOUNTING provide CPU and 
I/O data, but ACCOUNTING can summarize process information while SPM lacks 
this capabi I ity. On the other hand, SPM provides memory data not avai fable 
through the VMS ACCOUNTING uti I ity. 

To produce a tabular report that includes process metrics for each group, 
select a log file that is representative of your typical system workload 
and enter a command I ike the fol lowing. 

S PERFORMANCE REPORT=LOG FILE log file name/NOGRAPH/TABULAR=INTERVAL-
_/CLASS=PROCESS:IMAGE <RtTURN> - -

A few lines of code wi II yield a summation program that reads the log file 
produced by the preceding command I ine, calculates percentages, and generates 
a I isting that wi I I tel I you what slice of the resource pie each group is 
consuming. Combined with a good business plan and judicious extrapolation 
based on the projected growth of each group of users, this information should 
enable you to develop and implement a realistic upgrade plan for your 
installation. 
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A FRINGE BENEFIT 

Although VAX SPM exists to provide detailed information useful for system and 
application program tuning and capacity planning, it does provide a resource 
chargeback facility. By using the REPORT=CHARGE utility and the standard 
VAX/VMS ACCOUNTING.DAT file, you can equate dollar values to a number of system 
resources and then charge individual system users for the resources they 
consume. Bi I lable resources include hard and soft I/Os, CPU and elapsed time, 
volume mounts, image activations, page faults, and pages of printed output. 
Utilization can be reported on six detail levels, and account totals and grand 
totals are calculated by default. 

The only significant feature the CHARGE utility lacks is the abi I ity to collect 
disk usage information and factor it in to the chargeback algorithm. To obtain 
this information, you'I I have to use the VMS DISKQUOTA uti I ity or the DISKUSE 
program avai fable from the DECUS Program Library. 

MEDIA AND DOCUMENTATION 

VAX SPM is supplied as a binary distribution kit on magtape, floppies, or TU58 
tape cartridges in VMS BACKUP format. A brief set of release notes and the VAX 
SPM Reference Manual complete the SPM package. The manual is not light 
reading, and you would be wel I advised to read the VAX/VMS Guide To System 
Performance Management before you attempt to tackle SPM. You also may want to 
obtain the cassette recordings of the VAX SPM sessions presented at the Fa! I 
1984 or Spring 1985 DECUS symposia as wel I as the appropriate session notes. 

INSTALLING SPM 

SPM installation is a straightforward procedure done through VMSINSTAL. The 
entire installation and verification procedure should take you less than an 
hour, and is done as fol lows: Log into [SYSMGR] and run SYSGEN, ensuring that 
the VIRTUALPAGECNT parameter is set to a value greater than 9000. Then, run 
AUTHORIZE, modifying the UAF as necessary to obtain SETPRV, a PGFLQUOTA greater 
than 9000, and a BYTLM in excess of 8600. Nonpaged dynamic memory requires a 
minimum value established by the algorithm (MAXPROCESSCNT • 4) + 4000. You'I I 
also need at least 3500 free blocks on the system disk, and access to that 
disk's BITMAP.SYS and INDEXF.SYS files. 

After you restore the SPM saveset from the distribution media, reboot the 
system, invoke VMSINSTAL to instal I the product, responding "YES" when you are 
asked if you want to run the Installation Verification Procedure. Finally, 
refer to the installation notes and edit your site-specific startup and shutdown 
files to load the SPMTIMER driver and instal I or delete SPMSHR.EXE, the image 
data collection procedure, as a shareable image. 

Once installation is complete and you start SPM up, you' I I note that your 
system features an added device cal led SWAO. This is a pseudo device used in 
conjunction with the SPM Timer Driver to implement timing functions, and as 
such it should have no discernable effect on your system. In the uni ikely 
event that your system already has a device named SWAO, you easily can rename 
the SPM pseudo device to another unique name of your choosing. You are now 
ready to use SPM to collect, report, and display al I of your system's vital 
statistics. When combined with a general knowledge of VAX/VMS tuning and 
capacity planning techniques, the data supplied by SPM should al low you to 
keep your system running at peak efficiency. 
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Editor's note: 

This article originally appeared in a slightly different format in the 
Apri I 1985 issue of The VAX/RSTS Professional Magazine and is reprinted 
with the permis$ion of the author and Professional Press. 
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THE SITE SIG SYSTEM MANAGER'S MANUAL 

finally, one place to look for information I need to do my JOb. • 

"Brings together the best ideas and hints from experienced DEC system 
managersw 

Have you been looking for JUSt such a manual to help you manage the 
hardware. environment, and personnel at your site? Surely, you say, 
someone has solved this problem before? 

Well, we in SITE SIG believe that also. While no single site/system 
manager may have solved and documented the solution to all the problems, we 
think we can assemble from many sources within the SIG a very useful 
collection of the information you need. 

To do this, we need two things and we want to ask you to help. 
First, we need to confirm and supplement our list of topics which you think 
should be covered in a SITE SIG System Manager's Manual. Second, we would 
like to know if you think you may be able to contribute some expertise 
<or documents/articles already prepared at your site> on some of these 
topics. 

If you would like to help, please write to: 

Douglas Bickford 
University of Vermont 
Academic Computing Center 
Cook Science Building 
Burlington, VT 05405-0125 

We would like to hear from you. 
"hot topic" would help. 

Even a quick postcard of your 

**************************************************************************** 

W A N T E D 

Authors to write articles on topics of intrest to members of the Site 
Management and Training SIG for publication in the Site SIG Newsletter. 

All those interested, please contact: 

Gregory N. Brooks 
Washington University 
Behavior Research Labs. 
1420 Grattan St. 
St. Louis, MO. 63104 
<314) 241-7600 Ext. 257 
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THE IMPORTANCE OF POWER 

<Computers can't run without it, and dp managers shouldn't run 

computer centers without knowing the basics. l 

by Dan M. Bowers 

CReprinted with permission of DATAMATION Magazine. Copyright by 
Technical Publishing Company. A Dun and Bradstreet Company (1985l 
- all rights reserved. ) 

Electrical power in a computing system is usually taken for 
granted, like the cabinetry, the instruction manual, and the dog 
wagging its tail when we get home. Compared with MIPS, CMOS, 
POKES, mice, and voice synthesis, the provision of electrical 
power seems mundane and routine; one visualizes a technology 
unchanged since Edison and Steinmetz. 

But the subsystem that provides electrical power is more 
than JUSt an umbilical to the wall plug; it is one of the four 
basic elements without which the computer cannot operate--try 
playing Ms. Pac-Man on your expensive pc in the absence of the 
processor, memory, I/0, or power. And power technology has 
advanced through the years along with computer technology, 
although it is still based on the work of Thomas A. Edison and 
Charles P. Steinmetz, Just as ours still depends on the insights 
of Claude E. Shannon and John Von Neumann. 

In this age of digital circuitry that practically never 
fails, and peripherals that are orders of magnitude more reliable 
than only a decade ago, the maJor adverse influences upon our 
computer systems come from outside the system: the operators, the 
physical environment, the communications lines, and perhaps the 
greatest of all these, the power source. Moreover, the very 
advances in semiconductor technology that have made the modern 
computer age possible have increased our susceptibility to the 
age-old vagaries in the power source. A 1950a-era vacuum tube 
circuit might require a 40-volt logic signal, and thus would not 
even notice the five-volt spike that sends today's micros off the 
wall. The importance of a particular mote depends upon the size 
of the eye of the beholder. 

Thus, it is important to remember the fact that power is 
supplied to a computer by a power subsystem, a vital one of many 
subsystems that mak~ up the total computer system. We shall 
analyze the constituents of this subsystem and study its 
potential problems in terms of their sources and effects. We will 
also consider the practical remedies that exist in system design, 
paying particular attention to the ultimate protection, an 
uninterruptible power system CUPSl. 
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Fig. 1 illustrates the total scope of the power subsystem. 
Power problems can and do originate in any portion of this 
network. Since most of its components are external to the 
computer system they are also beyond the control of the computer 
system des.igner. What the designer must concern himself with are 
those problems involving system constituents that he can control. 
The user could, of course, take control of the entire power 
subsystem by installing his own generator and having his own oil 
well, waterfall, or windmill, but few find it economical or 
convenient to do so. 

Primary energy ~· Electrical energy does not occur in 
nature in any convenient form, and therefore an available primary 
source must be used. Except for nuclear fission and tidal flow, 
all primary sources use solar energy, either direct (including 
wind> or stored <coal, oil, natural gas, hydroelectric>. 
Arranging for the primary source is the power company's problem, 
but if it runs out, the user inherits the problem. And if the sun 
goes out, we're all in big trouble. 

Converter to electrical power. Usually called a generator, 
this component is always a rotating machine that Edison and 
Steinmetz would still find quite familiar, except in the case of 
solar cells, where the conversion is done directly. In most power 
generation, there is a triple conversion of the energy: from the 
prime source to heat <steam>, which is then used to force rotary 
mechanical motion of the generator, and then to electrical power. 

Distribution system. Alternating current <which would be new 
to Edison but not to Steinmetz) is distributed over a system of 
wires to all users of the power company's product, and even to 
other power companies and their users. Our computers can thus be 
viewed as being connected by wires to virtually everyone else on 
the continent, and thus can be affected by them. As a practical 
matter, we are at the mercy of only our nearest neighbors, but 
even they can number in the tens of thousands. 

CONTROL OVER OUR DESTINY 

AC to DC converter <commonly called ~ system power 
supply). At last we can begin to control our own destiny, and 
here is our first line of defense against the problems sent to us 
by the world without. The designer must ensure the power supply 
chosen solves problems rather than creates new ones. 

DC distribution system. Power distribution in a digital 
system is a science of its own. All of the Denefits of a proper 
power supply, line regulators and filters, and even a UPS, can be 
negated by an inadequately designed and implemented distribution 
system. 

AC distribution system. AC, rather than DC, is usually used 
to run motors and some relays and lamps in a computer system. 
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These components are inherently less susceptible to the usual 
vagaries of the power line, but nonetheless require design 
attention. They can also be local sources of the same kinds of 
disruptions that come in over the line. 

In the power subsystem there are many generators of noise 
and disruption, and constantly varying loads, most of which are 
separated from the power plant by the electrical bulk of the 
distribution system. Therefore, no matter how pure the output of 
the generating station, the power delivered to the user can have 
all kinds of anomalies <see Fig. 2l. These influences appear on 
the power line in the following ways, with the effects described, 
and require the remedies indicated. 

Noise, spikes, and transients. These are high-frequency 
phenomena, and thus are of relatively local origin since high 
frequencies, like delicate wine, do not travel well over long 
distances. Among the sources are sparking brushes on DC motors 
and power tools, the chopping effect of switching power supply in 
the next room, X-ray equipment, capacitor charge-ups, poor 
grounding of electronic equipment, relay and controller closures, 
and atmospherics. At the very least, these enemies can couple 
unwanted signals into the computer system and cause errors, 
interruptions to processing, and loss of data. At the worst, they 
can destroy computer circuitry since they can have amplitudes in 
the kilovolt range. Radio frequency interference <RFil filters 
and isolation transformers are the principal weapons against 
these enemies, along with careful design of the system layout and 
wiring. 

Surges and sags. The voltage on the power line can vary up 
or down by 25X or so, due to other large loads being removed from 
or being put on the system, power company problems with 
generating equipment, or direct lightning hits. Their duration 
can be from milliseconds to minutes; a long-term sag is known as 
a brownout, and can last for hours. Both overvoltages and 
undervoltages can cause processing errors and loss of data, and 
damage to motors and power amplifiers can also occur. A voltage 
autoregulator and a power supply with good regulation 
specifications are the best defenses. 

Frequency variation. Serious damage could result if there 
were even a lOX error in the frequency of the AC power, but as a 
practical matter it never happens in this country--how often does 
your electric clock show the wrong time? In foreign countries, or 
in mobile and portable applications and self-operated power 
systems, the possibility of frequency variation must be allowed 
for in special power system design. Special power supplies can be 
obtained, and some types of UPS can be made impervious to line 
frequency. 

CONCERN DICTATED BY USE 
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The application for which a computer system is intended 
should dictate the amount of concern and cost that is Justified 
in power protection equipment. No system should be left 
susceptible to random errors or physical damage, so every system 
should be protected against noise, spikes, transients, surges and 
sags; a first-class power supply, an RFI filter, and an isolation 
transformer should be routinely provided. 

Thus, the maJor design decision is how to deal with 
interruptions, and the design thinking in this area has not 
changed substantially in 20 years. Any of four modes of 
operations can be incorporated. 

1. ~ and ~ !!_. If the functions being performed are 
not critical, if the data being processed can conveniently be 
recreated, if the system is satellite to a host that provides the 
primary intelligence, there may be no need to provide any means 
to continue processing during power interruption, nor 
Justification for the cost of doing so. Nearly all personal 
computers, remote terminals on large systems, and data entry 
stations are in this category. 

2. Orderly shutdown. If the system need not continue 
operation, but the data being processed at the moment of power 
failure are critical, then power must be maintained long enough 
to complete current processing, save data, close files, place 
external machinery into a safe condition, and so forth. Examples 
are real-time data collection, machine tool control, and most 
accounting and business applications. 

3. Graceful degradation. This pretty sounding term, AKA 
fail-soft, means the orderly shutdown of the high-power 
consumption portions of the system, but with sufficient power 
provided so that basic functions can continue. For example, in a 
facility management system, the disk memory will contain 
sophisticated programs for boiler and chiller sequencing, 
enthalpy management, and multilevel personal access; under a 
gracefully degraded mode, the disk would be shut down and the 
building would operate from ROM-based programs providing standard 
heating and cooling settings, single-level <or no> access, and so 
forth. One perfectly acceptable form of graceful degradation is 
to shut down into a mode that allows operations to be performed 
manually. 

THE MOST EXPENSIVE SYSTEM 

4. Damn the torpedoes, full speed ahead. The ultimate, and 
most expensive, power system is one that continues to provide 
full power without interruption, heedless of any hiatus on the 
power company's supply line: a UPS. The designer's challenge in 
this instance is to provide adequate protection without 
squandering money. For example, for how long a period of time 
will power be needed? A day? A week? An eon? Should you provide a 
second UPS to take over if the first UPS fails? 
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Readers interested in the details of power protection and 
filtering, UPS operation and selection, and so on can choose from 
a staggeringly extensive volume of articles. Rather than add 
unnecessarily to that volume, let's continue to view the UPS as a 
problem in effective system design. 

There really are only three parameters of importance in 
selecting a UPS. 

1. Failover. By definition, there cannot be any interval of 
time, however small, during which power is absent due to 
switchover from the power line to a backup source. This means 
that the backup source must be active and on-stream Cand 
therefore itself subJect to failure) at all times. There are 
three ways to accomplish this, but only the first two are 
commonly used: 

--Entire computer runs from a battery kept continuously charged 
by the line. This is known as continuous service or direct Cand 
some kinds of reverse transfer> UPS. 

--Battery backup is provided at a slightly lower voltage than the 
DC from the power supply, and provides uninterrupted power when 
the normal source fails. This leaves the AC motors without power 
after their inertia has dissipated, and thus provides only 
graceful degradataion or orderly shutdown. skip 1 --Rotating 
motor-generator continuously operates in readiness to take over 
supply of power. This is a heroic measure for very critical 
application. 

2. Amount of power. Should the UPS supply sufficient power 
<typically 300 watts to 400 watts for a microcomputer system) to 
operate the entire system as though primary power had not failed, 
or should some form of graceful degradation be instituted? 

3. Time duration. For what period of time should the UPS 
provide full power? Should there be a degraded operation on 
reduced power if the outage persists for a period of minutes to 
hours, although theoretically there is no time limit if the user 
continues to provide enough batteries. There are also 
nonautomatic remedies for the long term, such as a dual set of 
batteries and a means to charge the off-line set. Multistage 
solutions also exist, like a motor generator that can be brought 
on-line after a few minutes, with only the batteries having to 
serve during that interval. 

Since the available UPSs almost universally rely upon 
batteries as the power source, it is important that the user and 
system designer develop some familiarity ~1th the various kinds 
of batteries and their areas of usefulness. 

Beginning at the bottom, the relatively new lithium-based 
batteries (lithium-iodide, lithium-carbon-monofluoride, 
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lithium-manganese-dioxide, et all can supply power in the range 
of microwatts to half a watt, for a time ranging up to two years 
or so. They are used for computer memory backup, LCD clocks and 
watches, and pacemakers. They are very small in size and are not 
rechargeable. 

Also very small and not rechargeable are the silver oxide 
Cmicrowatts for a few months> and mercury <up to half watts for a 
few days) cells. They are useful for the same kinds of low-power 
applications. 

The familiar carbon-zinc dry-cell flashlight battery is also 
not rechargeable, notwithstanding the come-on advertisements for 
reJuvenators in Popular Science and Road and Track magazines. 
They can deliver a few watts for several hours, and can be ganged 
to provide backup for a substantial portion of a microcomputer 
system for a few days, at nominal cost. Alkaline cells come in 
both rechargeable and nonrechargeable versions, and have similar 
capacities and applications, and a roughly equivalent 
cost-per-watt. 

Nickel-cadmium batteries are the current favorite for 
rechargeable backup of low-power portions of systems. They can 
provide up to a watt or so for several hours, can conveniently be 
ganged for more power or longer supply time, and require 
relatively simple charging circuitry. 

For bulk power, the only realistic source is the lead-acid 
automobile-type battery, which now comes in sealed versions and 
with gelled electrolyte instead of splashy acid. It has the most 
attractive cost-per-watt in high-power applications, and is 
rechargeable, although a relatively sophisticated charging 
circuit must be used to avoid both overcharging and undercharging 
which can greatly shorten the battery life. <On the other hand, 
if those creative people in Detroit who design spare tire and 
Jack stowage--which, like road maps, can never be put back the 
way they came--can design a charger for this battery, this 
problem would be solved. How difficult can it be?> Single units 
can deliver on the order of 20 watts for a day, and these 
batteries have been ganged by the roomful for many years to 
provide power in the kilowatt range for large systems. 

CRITIQUE DESIGNER DECISIONS 

A thorough treatise on the selection and design of battery 
backup systems is interesting and useful, but beyond the scope of 
this article. Most users will purchase an entire packaged UPS, 
including the battery provisions, and the necessary engineering 
decisions will have been made by the UPS designer. But users 
should become educated enough to critique those decisions when 
selecting and evaluating UPS vendors. 

Growth of the power conditioning equipment business, 
including everything from filters to UPSs, is currently at a 157. 
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to 18/. per year rate, and will probably increase somewhat as a 
higher percentage of new computing equipment is so equipped. The 
newly opened market for UPSs of under lKW to service 
microcomputer systems is giving the industry a boost. 

Batteries have come a long way, but have gone about as far 
as they can go with respect to maJor breakthroughs. They will 
continue to form the backbone of most UPSs and degraded operation 
and orderly shutdown systems, since there currently is not a 
realistic alternative. Batteries, however, are not a good 
solution for the long-term (beyond a day) UPS, and there will 
likely be increasing attention paid to combination units, with 
batteries as the short-term (minutes to hours) solution, and a 
rotating generator to take over for the long haul. This will also 
provide desirable redundancy in the UPS. One cannot discount the 
use of alternative energy devices (fuel cells, nuclear, solar) 
for eventual UPS use, but right now there is no serious prospect. 

Power required from the UPS will continue to be reduced, as 
the more-circuitry-on-a-chip syndrome continues, and CMOS 
circuitry maintains its growth in popularity. The eventual 
replacement of the rotating memory by bulk solid-state memory 
<which has been widely predicted for a decade by many in the 
industry> will be a notable milestone in power reduction. 

System design to incorporate graceful degradation of 
operation is an important step that can be taken today to reduce 
the size and cost of UPSs, but it is seldom done because it's 
easier to throw money at the problem and acquire a full-system 
UPS: this is commonly known as the government-at-Washington 
approach. Computer system designers and UPS vendors should both 
be in the forefront of this effort. 

Lastly, like everything else, UPSs will become more 
intelligent. Built-in diagnostics to test the failover mechanism, 
the readiness of the battery bank and each of its cells to 
perform its function, are already becoming available. Some 
big-system UPSs incorporate sensors that monitor the state of the 
computer system and the power line, and anticipate the need for 
backup power. The microcomputer-controlled UPS will give us these 
functions and more over the next few years. 

Dan M. Bowers is president of Bowers Engineering Co., Southport, 
Conn., which has been designing new computer systems and doing 
recovery and remedial work on existing systems since 1966. Bowers 
has been active in dp since the 1950s. 
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WIRING THE CAMPUS 

May 8, 1985, Digital Equipment Corporation and Washington 
University <St. Louis, MO. ) signed an agreement to develop and 
implement a computer system network to encompass the entire 
Washington University campus. The $15 Million dollar agreement 
would in effect "wire" the entire campus and allow high speed 
data, voice and video communications between departments. 

Several other Universities have entered simular agreements 
with DEC, most recently Indiana University. Although DEC's main 
emphasis in all such agreements has been on "wiring the 
campus"with DECnet, these agreements are and will provide many 
other benefits to the Universities and to Digital. 

For instance, the DEC/Washington University agreement is 
really matching funds grant that allows a 50% discount on the 
list price of DEC products. (a modified, no cash up front matching 
funds grant.) So, Washington University can purchase 15 Million 
dollars worth of computer products for 7.5 Million dollars. A 
rather substantial savings. 

Such price reductions make it possible for many University 
departments to purchase a VAX, a MicroVAX, or high end PDP 11 
system which they could not otherwise afford without this 
program. 

That means that all those who are plodding along with 
Apples, IBM PC's, older PDP !l's, or hodge podge conglomerations 
of other computer hardware, and need more computing power, can 
think seriously about a VAX, a PDP 11, or a Pro 380 of their own 
, or pooling their funds within a department in order to purchase 
the machine that can meet their demands. 

This was the case in our department. We were considering 
(and needing) a VAX but were having trouble fitting it into our 
budget. Under this program, we were able to purchase the system 
and some extra software without any problem. All of which will 
aid us greatly in carrying out our research in a timely fashion 
and allow us to takle more complex proJects. 

This agreement will also make available more computers and 
more computing power available to students, especially computer 
science and engineering students. Equipment dollars will go much 
further with the SOY. discount. 

With the advent of the MicroVAX II and the coming of the 
MicroVAX III, labs and departments that never dreamed of having 
such computing power available , will be making a VAX login a 
part of their morning. 

University based researchers will benefit greatly since most 
research proJects tend to eat up whatever computing power is 
available. If its there they will use it. Unfortunately, the 
maJority of researchers suffer from equipment budget shortages. 
Under this program those constraints will be eased quite a bit 
and allow many researchers to purchase the tools they need to 
carry out their research. 

SIT 23 

Professors and students will benefit from the program, too. 
With more computing resources available many non-technical 
computer users will put the power of computing to use in 
educating students. This will result in the development of 
computer based education and increase our understanding and help 
determine the best methodologies to use in implementing computer 
based instruction. These developments in computer based 
instruction will aid the schools involved, the student, and DEC 
in designing and developing its own course ware, or marketing the 
University developed packages. 

Networking will also provide maJor benefits to the campus 
community as well. Timely communications are important in any 
business and to Universities as well. Telephone tag is a common 
occurance on a University campus. Professors must go to classes, 
counselors are busy seeing students and potential students 
through out the day, and staff members often must run between 
offices and departments. 

Having a campus network with mail facilities, voice and data 
communications would be an obvious boone in such an environment. 
It allows people to move about freely, not tied down to their 
off ice phone, but prevents losing important or valuable 
information. 

Adding to those capabilities, video communications, the 
possibilities of video conferences, distributed classes, transfer 
of images <engineering graphics, medical images, etc.), 
distributed access to expensive graphics devices, etc., you get a 
idea of the power, flexibility, and the time savings such a 
network brings to a campus. 

Computers being heavily loaded could "borrow" some computing 
power from systems that are underloaed on the network. 
Researchers involved with other researchers will be able to 
"share" data as it is processed, all reveiwing data at the same 
time, communicating with each other, and never leaving their 
office to do so. 

If I seem to be painting a rather rosey picture, I am. 
There will be the problems to overcome, the system crashes, the 
"this is not working right" complaints, but from an overall 
perspective the future of computing on the campus' involved looks 
very promising. 

If only 1/2 of the possibilities envisioned become 
realities, we will still see a vast ammount of progress in 
computing as a result of these JOint agreements with DEC. 

Gregory N. Brooks 

The following page shows the progress envisioned hoped to be 
gained at Washington University by 1988. 

SIT24 



co 
~m "' ,... ... c 
Cl) cu 
.> -2 a. 
::> 1-
c W 
.s t5 mw 
.5 c 
s:::, "' ... m! 
;: "' cu :E R 5 

c ·as 
::E 

SIT-25 





DEC US 

I 



UNISIG Chair 

James W. Livingston, Jr. 
Mea.surex Corporation 
1 Results Way 
Cupertino, CA 95014 
408-255-1500 X4468 

ihnp4!decwrl!jwl 

UNISIG Symposia Coordinator 

Stephen M. Lazarus 
Ford Aerospace, MS X-20 
3939 Fabian Way 
Palo Alto, CA 94303 
415-852-4203 

ihnp4 !fortune!wdll !sml 

UNISIG Session Notes Editor 

Kurt L. Re isl er 
Hadron Incorporated 
9990 Lee Highway 
Fairfax, VA 22030 
703-359-6100 

decvax!seismo!hadron!klr 

UNISIG Newsletter Co-editor 

William Toth 
Harvard-Smithsonian 

Center for Astrophysics 
60 Garden Street, P-353 
Cambridge, MA 02138 
617-495-7181 

harvard!hrvsmth!toth 

UNISIG Newsletter Co-Editor 

Bruce A. Bergman 
2235 Meyers Avenue 
Eocondido, CA 920251070 
619-741-8825 

UNISIG Administrative Daemon 

Dorothy Geiger 
49 Showers Drive, #451 
Mountain View, CA 94040 
415-948-1003 

ihnp4!decwrl!dgeiger 

UNl-i 

UNISIG Tape Librarian 

Carl Lowenstein 
Marine Physical Laboratory 
Scripps Institute of Oceanography, P-004 
La Jolla, CA 92093 
619-294-3678 

(ihnp4ldecvaxlakgualdcdwestiucbva.x) 
!sdcsvax!mplvax!cdl 

UNISIG Usenet Liason 

Joe Kelsey 
John Fluke Mfg. Co., Inc. 
PO Box C9090, M/S 223B 
Everett, WA 98206 
206-356-5933 

allegra!fluke!joe 

UNISIG Standards Coordinator 

Jeff Gilliam 
National Semiconducter 
2900 Semiconductor Drive, MS C2303 
Santa Clara, CA 95051 
408-721-3801 

ihnp4!nsc!voder!jeff 

UNISIG Minister Without Portfolio 

Norman Wilson 
Bell Laboratories, 2C-529 
600 Mountain Avenue 
Murray Hill, NJ 0797 4 
201-582-2842 

(decvaxlihnp4)!research!norman 

UNISIG DEC Counterpart 

Roseann Maclean 
DEC, MK02-l/H10 
Continental Blvd. 
Merrimack, NH 03054 
603-884-5702 

decvax!maclean 

TOOLKIT is the newsletter of UNISIG, the DECUS UNIX-oriented special interest group. 
TOOLKIT articles range widely over UNIXt topics: DEC's ULTRIX-11 and ULTRIX-32, BSD 2.9 
and BSD 4.2, device drivers, operating systems comparisons, varieties of user interfaces, performance 
analysis, multi-operating system applications, UNJX standards, local area networking, long haul net­
working, uucp, USENET, UNIX communication with DEC and IBM operating systems, UNIX hints 
and kinks, C, t77, ratfor, lex, yacc, nroff/troff, developments in the Software Tools movement, site 
surveys, DECUS Symposia, and more. 

The editors are: 

William Toth 
Harvard-Smithsonian Center for Astrophysics 
60 Garden Street, P-353 
Cambridge, MA 02138 

617-495-7181 

harvard!hrvsmth!toth 

Bruce A. Bergman 
2235 Meyers Avenue 
Escondido, CA 920251070 

619-741-8825 

We invite readers to submit articles, book reviews, software reviews, and thoughtful letters for publi­
cation in TOOLKIT. Text should be submitted in machine-readable form, if possible. We can read 
RX02 floppy disks and half-inch magtape (800, 1600, or 6250 bpi); computer-to-computer text 
transfers via telephone can be accomplished by using uucp or KERMIT or by arranging ordinary 
dialups with either of the editors. 

t UNIX is a trademark of AT&T Bell Laboratories 

UNI-ii 



FROM THE UNISIG CHAIR 

James W. Livingston, Jr. 

UN/SIG Choir 

This is the first issue of the new, 
improved SIG newsletter, TOOLKIT. I'll let 
the editor talk about the details of that, and 
what you can expect from it. My job here is to 
speak as the chair of UNISIG, the DECUS 
UNIXt special interest group, and to tell you 
what I see to be our purpose, our place in the 
DECUS U.S. Chapter, and our relationship 
with the rest of the UNIX community. 

Also, let me note that UNISIG is a special 
interest group which has been around for a fair 
amount of time; we have found new impetus in 
Digital's coming out with UNIX products, and 
the explasion of UNIX in the industry, at large. 
We are a lively group, with some ideas on how 
to help bring together the users of UNIX on 
Digital hardware with Digital 's engineers, pro­
duct managers, sales and support people, and 
each other. I'll mention some particular exam­
ples of these notions later on, as well. 

Before launching into the detailed discus­
sion of specifics, I'd like to observe that the 
UNIX community 1 today, is in the middle of 
the greatest growth period since Western Elec­
tric decided to begin sending out snapshots of 
the current state of Ken, Dennis and friends) 
work to deserving universities. This is cer­
tainly not news to most of us, but worth men­
tioning to give a somewhat broader context to 
what I want to say. 

We're all aware that there are other user 
groups available to users of UNIX; /usr/group 
and Usenix come immediately to mind. There 
are also a growing number of UNIX publica­
tions; I get four 1 at this writing. Why then, 
you should ask, is there a need for yet another 
user group, with yet another newsletter? 

For my money, there are at least a couple 
of reasons: first, we've already been in 
existence for six years (not always with our 
present name) and we're not going to go away 
now, when the fun is really starting. Second, 
Digital have finally come out of the closet as 
UNIX users and vendors. What they offer 
seems to many to fit well the needs of a partic-

t UNIX is a trademark of AT&T Bell Laboratories 
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ular group of UNIX users, whom most of us in 
the SIG steering committee see as under­
represented by the other user groups. 

The folks I'm talking about are those 
whose machines are often Digital products, who 
are more-or-less engineering, scientific, 
manufacturing, or system-integration in their 
orientation, and who may or may not run 
Digital's Ultrix product. These are the users 
who may have relatively few, and often very 
expensive, people to support their UNIX sys­
tems, or who may feel that their purposes are 
simply better served by using a fully-supported 
version of UNIX for software development or 
applications. These users demand a UNIX 
which performs well, and which is a supported 
product from a first-rate vendor. 

This leads me to the discussion of the 
topics I mentioned earlier, and I'd like first to 
address the issue of the SIG's purpose. In my 
description of the users I characterized as 
"under-represented", it was not my intention 
to suggest that the more traditional kinds of 
UNIX users should think themselves excluded 
from UNISIG, or that the we wouldn't 
enthusiastically welcome their participation. 
There are, however, forums already available to 
that community. It is my objective, here, in 
this statement of UNISIG's purpose, especially 
to single out a community I believe to be not 
now provided with a proper forum for the 
exchange of useful ideas and information. Our 
purpose, then, is to provide a means for this 
group of users to exchange views with Digital, 
with each other, and with the larger UNIX 
community, as well. 

In this statement of purpose, I would 
emphasize that we hope everyone in the com­
munity of UNIX users who run on Digital 
hardware will join DECUS, and participate in 
the SIG 's activities. We hope also that those 
OEM users, or prospective users, of UNIX, who 
have felt like no group quite fit their needs, 
will feel especially welcome in UNISIG. 

Our job as a DECUS Special Interest 
Group, as I see it, is like that of any other 
operating-system-specific SIG: to provide a 
means whereby Digital can get input from users 
who are affected by Digital's decisions, and to 
provide a communication channel for Digital to 
supplement their formal means of getting 
specific information to users of Ultrix. We are 
not unlike, say, the VAX/VMS SIG, currently 

called "VAX System SIG", in that regard. 

We differ from other OS-specific groups, 
however, in that we have users whose interests 
include both 16- and 32-bit hardware hosts for 
the same operating system. That gives us a 
unique need to provide input to Digital on 
what we want from them. They, likewise, have 
a unique opportunity to use their significant 
catalog of software products and crew of 
talented developers to make available tools 
which might otherwise not be available for 
smaller and less expensive systems. 

For their part, they have taken account 
of our unusual situation by promising to make 
Ultrix-11 and Ultrix-32 as much alike as the 
hardware will permit; I'd like to see us hold 
them to their promise. How about the rest of 
you? I'd like to point out, by the way, that 
they 're already showing their willingness to 
provide the things that we've said we need: 
note that DECNet, which we asked for in large 
numbers, is now available from them to permit 
us the use of UNIX with other Digital OS's, as 
well as with their large and small machines. 

The way we carry out our functions, as a 
SIG, is to sponsor paper sessions on UNIX­
related topics at the biannual DECUS sympo­
sium; to publish articles in TOOLKIT which 
may be of interest to the UNIX user commun­
ity in general, and the community of Ultrix 
users 1 in particular; to collect and distribute 
software which runs under UNIX (or look­
alikes), and has been put in the public domain 
by Digital and others. 

In addition, we sponsor, to whatever 
extent funds permit, other activities on behalf 
of the UNIX user community e.g., participation 
in standardization efforts for the operating sys­
tem, collection of data on the performance of 
various UNIX implementations, coordination 
with other DECUS SIGs whose interests coin­
cide with ours, and the like. Please look for 
more details on all these activities in the job 
descriptions submitted to TOOLKIT by the 
other members of our steering committee. 

Our relationship with the larger UNIX 
community has been mentioned, in the things 
I've said so far. I'd like to make some addi­
tional remarks on the topic here, with an eye to 
greater specificity. Clearly, we have the 
greatest claim on the attention of those who 
run UNIX on Digital hardware. In addition, I 
think we can make the case that a fair number 
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of new UNIX users may want to use Digital, 
rather than a resident guru, for maintaining 
their systems. Both sets of users are likely, I 
think, to find the sort of information they need 
in the exchanges to be found under the auspices 
of DECUS than they are in many other places. 
They will have greater access to Digital 
engineers and fellow users of Digital products 
than they might at other groups' activities, if 
nothing else. 

So what are you to conclude from all 
this? Let me try to make some concrete com­
m~nts. AB we'd all probably agree, there are 
enough demands on the time of most of us so 
that we are loath to consider yet another way 
to use it up. Still, I think that a case can be 
made for everyone who runs UNIX on Digital 
hardware to consider participating in our 
activities. 

For attending symposia, the justification 
is simple: nowhere else can you get more timely 
information on what Digital 1s doing to the 
hardware of your choice. Also, if you happen 
to be an Ultrix-11 or -32 user, you have access 
to the developers of those systems; those folks 
are eager to hear what you think of their 
efforts, and ready to take back your notions to 
their discussions of product futures. 

Certainly readers of UNIX network news 
know that there's a wealth of useful informa.­
tion to be had from that source. What all the 
readers of news may not have noticed is that 
there's a lightly-used newsgroup, net.decus, to 
which we, UNISIG, intend to make more fre­
quent postings. In addition, we intend to glean 
from the net, news which will be useful and 
interesting to those of our members who have, 
for one or another good reason, no means of 
accessing it. More folks fall into that category, 
by the way, than many traditional UNIX users 
would believe. These pearls will then be con­
tributed to TOOLKIT, for the enlightenment 
of UNISIG members who may not read the 
news, or not read the newsgroups that we scan. 
Our usenet liason steering committee member 
is responsible for coordinating that job, but 
he'll need a great deal of help, if any netnews 
freaks feel the desire to take a more active role 
in the SIG. 

We hope also to be able to create a work­
ing group to bring net.sources and mod.sources 
contributions into our library of public domain 
software, after they're verified. That activity 



will be very demanding, but has potential for 
making much good software available where it 
has not been before. Any closet QA types out 
there? 

We think we can help the community in 
other ways, too, and are still looking for more 
and better ide&S, volunteers, and new things to 
do. If you think we've a good direction, and 
that you'd like to join in, or that we're full of 
beans, and that you'd really like to replace us 
with a better program, please jump in! We 
should all have only one objective: to make 
things better for the users of our favorite 
operating system, by using the resources of 
DECUS to accomplish that goal. 

DIGITAL'S 
UNIX PROGRAM OFFICE 

Roseann Maclean 

UN/SIG DEC Counterpart 

Digital's Merrimack, New Hampshire, 
facility has been home to the engineering 
organization that has supported Digital's UNIX 
users for more than six years. Originally, the 
team consisted of only a handful of software 
engineers and a like number of marketing sup­
port personnel. Today, over 140 people work 
in the Merrimack UNIX Program Office. They 
are just part of the total team committed to 
Digital's native UNIX software. Throughout 
the world, Digital has software support, 
hardware support, sales, and educational ser­
vices personnel focused on the UL TRIX pro­
ducts. 

Real growth started almost three years 
ago, when Digital announced its intent to 
market its native UNIX~based products, the 
UL TRIX offerings for the PDP-11 and VAX 
families. Two important activities had begun. 
First, the small Merrimack organization began 
adding additional UNIX trained software 
engineers and writers to its ranks. At the same 
time, Digital's worldwide support team began 
preparation for full support of the UL TRIX 
products. 

The Merrimack organization continues to 
be the focal point for UNIX-related issues 
within DEC. The largest segment of the organ­
ization is the engineering group, UEG, which 
has developed ULTRIX-32, ULTRIX-32m, and 
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ULTRIX-IL Within UEG, there are several 
subgroups: 

• 32-bit and 16-bit kernel development 
• Languages, utilities and data base 

development 
• Networking and communications 

development 
• Workstations development 
• Documentation 
• System quality management, 

performance testing, and system 
test tools 

• Engineering services 
• Product management and licensing 

management 

Rounding out the UNIX Program Office 
are some integral marketing functions: 

• Marketing communications 
• Third party acquisitions and marketing 
• Strategic marketing 
• Marketing technical support 

At this fall's DECUS symposium, you'll 
have an opportunity to meet members ot the 
Merrimack engineering team and also members 
of the key support groups that provide support 
services for all the UL TRIX offerings. UEG's 
attendees at DECUS are carefully chosen to 
give you easy access to the right people to 
answer most or your questions on the kernel, 
utilities, networking, layered products, docu~ 

mentation, and licensing of our UL TRIX 
software. Likewise, the support groups will be 
sending representatives to answer your ques-­
tions about available services and courses. We 
look forward to meeting you at our sessions, in 
our booth, or in the UNISIG suite. 

FROM THE UNISIG 
STANDARDS COORDINATOR 

Jeff Gilliam 

UN/SIG Standorda Coordinafor 

AB most of you are aware, a great deal of 
effort is being expended within the community 
to standardize various aspects of UNIX. ANSI, 
IEEE, and /usr/group are sponsoring commit,. 
tees to draft standards for C, the system call 
interface, and other areas crucial to portability. 
All Standards Coordinator my task will be to 
act as the official DECUS representative to 
various of these committees and report back to 
the membership on the work as it progresses. 

FROM THE UNISIG 
SESSION NOTES EDITOR 

Kurt Reisler 

UN/SIG S~Hion Notes Editor 

With the deadline for submissions to the 
UNISIG Session Notes for the Fall '85 DECUS 
in Anaheim California slowly approaching, I 
thought I might get a head start on my nag­
ging for submissions. The deadline for submis­
sion to the session notes is early in October. 
Although that seems like a long way off, dead­
lines have a nasty habit of sneaking up on us 
all. 

What purpose do submissions to the ses­
sion notes serve? In many cases, it is the only 
part of your talk or presentation that gets 
taken back from a DECUS Symposium. This 
can be due to a variety of things. Usually, 
there are so many session conflicts, that the 
attendee can only purchase a session tape and 
ref er to the session notes for those talks that 
they just can not make it to. In other cases, 
there is just too much material to be presented 
at the session, and the session notes make an 
excellent supplement. In some cases, people 
attend sessions based on what is in the session 
notes. In any case, having something in the 
session notes makes your presentation that 
much better. 

If you have submitted a session for the 
Anaheim DECUS, please give some thought to 
getting something in the Session Notes. A 
variety of things will do: 

• hard copy of slides 
• detailed diagrams 
• outline of your presentation 
• detailed abstract 
• summation of your presentation 
• where you can be reached for more 

information 

In summary, the UNISIG Session Notes 
exist to make your session better. It allows 
those attendees who can not make it to your 
talk, to take a bit of your wisdom with them 
anyway. And this time1 you get something out 
of it as well. When you send me your session 
notes material, be sure to include your shirt 
size. 

Thanks and see you all in Anaheim! 
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NETNEWS ITEMS 

Joe Kelsey 

UN/SIG U.end Lia1on 

From: sun!idi!pesnta!zentec!doug 
Dated: Sat Feb 5 22:28:06 
Subject: New Book on UNIX 

Macmillan's Small Computer Book Club 
has made UNIX and XENIX: A Step-b:y­
Step Guide the Main Selection for March. 
This book gives you detailed, in-depth coverage 
of basic concepts, ed, vi, ex, ms, troff, and shell 
programming. It's filled with clear examples, 
carefully explained procedures, and helpful 
summaries. (It's also the funniest book on 
UNIX that money can buy.) While "the black 
book" may be fine for people who already 
know the system, this is the book for firstrtime 
users. It's been advertised in Computer 
Language and PO Tech Journal, and it's avail­
able in bookstores everywhere, including 
B. Dalton and (soon) Crown Books. 

WHITHER UNIX 

Steve Lazarus 

UN/SIG S11mpo8io Coordinator 

AT&T presented a Business and Technical 
Seminar covering the direction of Unix and 
licensing issues on March 7-8 in Santa Clara, 
CA. This report covers the technical aspects of 
this presentation. Most of the technical inn<> 
vations discussed are to be in System V 
Release 3. They will be supported by AT&T 
on the 3B machines and available in a "transi~ 
tion release" for vendors to port to their 
machines. 

Introduction 

AT&T's goals are to encourage broad use 
of Unix, establish System V as a standard, and 
provide customers with quality products and 
service. They hope to create the wave that 
generates the explosive growth of Unix 
predicted by many. 

Directions 

AT&T intends to maintain a continl!ing 
open architecture while shifting its prime 
source base to their 3B2 computer. Portability 



remains a high priority. They intend to sup­
port standards, including 

• /usr/group - IEEE 
• International Character Sets 
• ANSI-C 

Standard interfaces are supported by a 
command line argument standard (and the 
getopt routine), system messages, a System V 
interface definition and its future, and kernel 
modularity. 

A1s AT&T shifts to their own computer as 
a base, the VAX will be supported for "at least 
two years". (We don't expect to see any future 
enhancements for our poor old ll/70's.) 
AT&T will support Unix on its hardware and 
will 1 through standards and its verifications ser­
vice, assist vendors in supporting Unix on their 
hardware. 

New developments include paging, file 
system hardening, distributed Unix, and 1/0 
streams. The interface specifications include 
the interface definition, a System V verification 
service 1 and support for international character 
sets. At the applications level, file and record 
locking is provided, the user interface is being 
improved, and a toolchest of applications is 
being provided. 

System V Interface Definition 

The purpose of this definition is to prCF 
vide a common environment for all applications 
and users of System V implementations, facili­
tate portability of application code, and to par­
tition services by functionality. A System V 
Interface Definition has been published by 
AT&T. It conforms to the /usr/group stan­
dard except for: 

•Writing to a pipei 
• Scanf inconsistencies, 
• function return types, and 
• 5 error return values. 

Efforts are under way to resolve these 
differences and to track future standards efforts 
through active participation. 

To these ends, AT&T is establishing a 
System V verification service. This will allow 
venders to establish conformity. Microsoft has 
committed to evolving Xenix to meet the 
AT&T standard. 

Networking Plans 

AT&T'S philosophy is to provide univer­
sal connectivity through standards, an open 
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architecture, and a networking tool kit based 
on standard interfaces. The key element of 
this is Dennis Ritchie's stream I/O system. 
This system is described in the October 1984 
issue of the AT&T Bell Laboratories Technical 
Journal. The network model to be followed is 
that of evolving through the International 
Standards Organizations' (ISO) Open System 
Interconnections (OSI) protocols. AT&T 
expects to be able to make networking modular 
through standard interfaces between protocols 
and drivers, protocols and protocols, and 
processes and protocols. They were non­
committal on what protocols would be initially 
supported although they did acknowledge 
markets for TCP /IP, XNS and SNA. 

Distributed Unix System 

Feature of the distributed Unix system 
are transparent remot file access, special dev­
ices and named pipes, streams-based network­
ing, administrative support, and recovery. 
Remote access is established by mounting a 
branch (not necessarily the root) of a systems 
file tree onto a mount point of another systems 
file tree. Administrative features include 
selective resource sharing, user/ group id map­
ping, network monitoring, and an on-line 
resource directory. 

Languages 

Languages available or planned are C, 
C++, Fortran, Pascal, and Basic. C++ is 
planned only for the 3B series. The microports 
will include only C and Fortran. C cross com­
pilers for the 6800, iAPX, and 3B2/3B5 exist or 
are planned. 

Improvements in C compiler performance 
and support are planned for the 3B computers. 
The preprocessor will will add an ~'#ident" 

directive for configuration management. This 
identification will be in the object modules will 
not take up any run time space. Support for 
shared libraries, /usr/group standard libraries, 
and migration toward ANSI Standard C is 
planned. Support for ANSI C will add support 
for additional data types and typechecking of 
function arguments. The later will require 
declaration of system library functions in the 
system header files. A possible introduction 
strategy is first an ANSI lint option and a 
separate add-on ANSI C compiler (with 
perhaps a C++ option). The standard C com­
piler will then add the new header files, then 

advisory type checking, and then full ANSI 
compliance. Availability of C++ is targeted 
for 1986. 

User Friendly Feature& 

Objectives are to make System V the 
standard basis from micros to mainframes. 
This requires that Unix be made easier at all 
levels. The approach is to separate the func­
tionality from the presentation. There will be 
a standardized command syntax and standard­
ized error messages. Front end interfaces will 
be defined to allow tailoring to particular user 
groups and computing environments. We can 
thus expect to see various menu driven and 
graphically oriented front ends. AT&T is 
evaluating the current trends of menus, win­
dows, the desk top metaphor, and icons. 

The new error message format will 
include the error source, a severity code, a 
problem description, a suggested action, and a 
key to the help facility. The error handling 
standard is currently included in the System V 
Interface Definition and has been submitted to 
/ usr /group. 

The help facility will provide access to 
help in a much more structured way the the 
current "man". It is now available on the 3B2 
supporting 40 commands. A tool is provided 
for adding additional components. General 
availability is planned for late 1985 as part of 
the transition release. Future extension will 
support additional commands, the error han­
dling standard, and concurrent multiple foreign 
languages. 

A "Simple Admin" menu now exists on 
the 3B2 and will be generally available in late 
1985 as part of the transition release. This 
facility provides a menu front end to Unix 
administrative tasks. 

Internationalizing Unix 

Internationalization is intended to provide 
the framework and tools to support local char­
acter sets, error messages in local languages, 
and a multi-lingual help facility. Support of 
other character sets requires that the 8'th bit 
usage be cleaned up. (The shell, for example, 
apparently sets the 81th bit to tag quoted 
strings.) The 8 1th bit can then be used to indi­
cate that an alternate character set is to be 
used. The internation extension is to be speci­
fied in Volume 2 of the System V Interface 
Definition. 

UNl-6 

The Unix System Toolches~ 

The toolchest is a means for electronic 
distribution of Unix tools in source form. 
Many internal Unix tools (e.g, the Korn shell, 
Montgomery's Emacs) have been placed in the 
toolchest. For each tool, a one time license is 
paid for unlimited internal use. Binary subli­
censing is also available. Access to the tool~ 

chest will be available for a.II System V source 
licenses in April 1985. 

IN OUR NEXT ISSUE ... 

We will report on highlights of the 1985 Sum­
mer Usenix Conferennce which was held from 
June 11 to 14 in Portland, Oregon. 
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How to Backup to Magtape over DECnet 

How to Backup to Magtape over DECnet 

Allen Rueter 
Mallinckrodt Institute of Radiology 

510 South Kingshighway Boulevard 
St. Louis, MO 63110 

In our shop we have 2 VAXs and 3 uVAX IIs but only one has a 
tape drive. Our 11/730 (SARA) is of the R80/RL02 variety. It 
would take a lot of RL02s to back up an R80 and even more if you 
plan to keep 2 cycles. At the Spring 84 DECUS I talked to a 
man, who works for Evans & Sutherland, and found out some 
interesting things you can do over DECnet at the DCL level. DEC 
does not support running backup with output to a tape drive on 
another node but at a DECnet session we were told you are 
allowed to write to a mail box! The problem with Backup is it 
wants to write variable length records. When access the tape 
over DECnet you need to write fixed length records to tape. 
This problem can be cured by using the utility CONVERT, with FDL 
files describing the input and output. On our 730 we have the 
following file which backs up the R80 to 2 tapes. 

BckUpDQA0.com 

$ ! backup dqa0 to lucy::mta0: 
$ ON ERROR THEN GOTO ERROR EXIT 
$ ON CONTROL Y THEN GOTO ERROR EXIT 
$ OPEN/WRITE-RMT LUCY::"0=NETDfL2" 
$ TYPE SYS$INPUT: 

Please mount tape DQA01 on lucy::mta0: 

1) login via proxy 
2) 

$ INQUIRE yn "Press return when 
$ ! verify mount and init 

ready to continue'' 

$ WRITE RMT "Moun MTA0 DQA01" 
$ READ RMT s 
$ WRITE RMT "Dism/nounlo MTA0" 
$ READ RMT s 
$ WRITE RMT "Init MTA0 DQA01" 
$ READ RMT s 
$ TYPE SYS$INPUT: 

Please mount tape DQA00 on Lucy::MTA0: 

3) mount the tape 
to make sure its the 
right one 

and initialize it. 

4) 

$ INQUIRE yn "Press return when ready to continue" 
$ ! verify mount and init tape 0 
$ WRITE RMT "Moun/assist MTA0 DQA00" 
$ READ RMT S 
$ WRITE RMT "Dism/nounlo MTA0" 
$ READ RMT S 
$ WRITE RMT "Init MTA0 DQA00" 
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5 I 
$ READ RMT S 
$ CLOSE RMT 
$ 6) do the backup 
$ BACKUP/IMAGE DQA0:/IGNORE=INTERLOCK -

LUCY::"0=DQA0"/SAVE/BLOCK=4096 
$ EXIT 
$ERROR EXIT: 
$ CLOSE RMT 
$ EXIT 

The above command file does the following: 

1. Starts process on the other node to process dcl 
commands via proxy access. For more info on proxy see 
commented out help in sys$help:uafhelp.hlb 

2. 

3. 

Tells the operator to mount the 1st tape to be zeroed. 

Tell the tape node to mount the tape to verify it's the 
right one. Dismount it and initialize it. The '$ READ 
RMT s' commands are used to keep things synchronized 
otherwise the 730 writes the commands faster than the 
750 processes them and the messages on the console get 
out of sync with reality. 

4. Mount and initialize the other tape. 

5. End the network dcl process with the correct tape on 
the drive. 

6. Backup through CONVERT to tape. 

If our operator is on his toes, the backup takes 1 hour over 
Ethernet to a 75 ips Kennedy 9100. In addition I set large 
scratch files to nobackup with the set file command, such as 
PAGEFILE.SYS and SWAPFILE.SYS to reduce the time the backup 
takes. 

The NETDCL2 file which process the command from BCKUPDQA0 is as 
follows: 

$ ! process dcl commands over the network and reply with 
$ ! to start this try OPEN /WRITE RMT node::"0=NETDCL" 
$ SET VERIF 

status 

$ OPEN RMT SYS$NET:/READ/WRITE 
$NXT LINE: 
$ -
$ 
$ 'LI NE 
$ 
$ 
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ON ERROR THEN CONTINUE 
READ RMT LINE/END=EXIT 
SET VERIF 

SET NOVERIF 
S = $STATUS 

How to B9ckup to Magtape over DECnet 

$ 
$ 
$EXIT: 

WRITE RMT S 
GOTO NXT LINE 
EXIT 

It simply takes in each command, executes it and replies with 
the status Again this is to help keep things synchronized. A 
log of what happens (for debugging) can be found in 
NETSERVER.LOG in the default directory under which the process 
was started. These command procedures are somewhat error prone. 
We usually just have the operator start all over if something 
goes wrong. 

The DQA0 command file which mounts the tape and invokes CONVERT 
is a follows: 

$ ! network tape drive 
$ SET VERIF 
$ SET PROC/PRIV=VOLPRO 
$ 
$ ALLO MTA0 
$ MOUNT MTA0 DQA00/BLOC=4096 
$ CONVERT SYS$NET:/FDL=NETIN 
$ DISM MTA0 
$ DEALLO MTA0 
$ EXIT 

for debugging 
the account needs 

volpro or setprv 

at 8192 we got over runs 
MTA0:SARADQA0.DAT/FDL=MTA00UT 

The DQA0.com file does have potential problems. The 1st problem 
being some one could allocate the tape drive between 
initializing and the backup starting. Secondly if the tape node 
system is slow, you may get a LINKEXIT error, which can be 
caused by the incoming and outgoing timers being set to low (Use 
NCP SHOW EXEC CHAR to check). Other restriction include no 
generalized method to support different tape labels, so for now 
we just keep different COM files. I suppose one could use 
NETDCL2 to create some logical names at the group level and then 
generalize this command procedure further. Currently we only 
have need to backup our R80. Those of you with ll/780's or 
faster machines may be able to block the records at 8192, on our 
machines things would just seem to hang when either node got 
real busy. With the block size set to 4096 we have not had any 
problems. In addition an account was create to do the backups 
with its BYTLM set to 20480, this lets DECnet work more 
efficiently. With SYSGEN we adjusted the number of free LRP's, 
before the backup starts, up to about 12 on the receiving node. 

The NETIN fdl file for CONVERT's input from SYS$NET: 
follows: 

!DENT 12-JUL-1984 15:16:24 VAX-11 FDL Editor 

SYSTEM 

VAX-5 

is as 
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SOURCE 

FILE 
ORGANIZATION 

RECORD 
CARRIAGE CONTROL 
FORMAT 
SIZE 

VAX/VMS 

sequential 

none 
·Jar iable 
4096 

and the MTA00UT fdl file for CONVERT to write to tape is 

IDENT ll-OCT-1984 09:06:52 VAX-11 FDL Editor 

SYSTEM 
SOURCE 

FILE 
ORGANIZATION 

RECORD 
CARRIAGE CONTROL 
FORMAT 
SIZE 

VAX/VMS 

sequential 

none 
fixed 
4096 

This has been working quite well for over a year in our shop. 
One of the nice features is, that convert automatically asks for 
the next tape. Our operator uses the following command after 
mounting the next tape. 

$ REPLY/TO=<the request number> "DQA01" 

where DQA01 is the label to be put on the second tape. 

This backup tape, and the initial VMS distribution media along 
with a backup of SYS$SYSDEVICE: [SYS0 ... ] to RL02s, to speed up 
the upgrade from V3.0 to V3.6, works. I have not been able to 
restore the disk from the tape, back across the network. I have 
managed to borrow a tape drive from another system and restore 
the whole disk without any problems. I went through the 
following steps to restore the system. 

1) Load and install the system from the distribution 
media. 

2) Then using our weekly backup of [sys0 ... ] I brought the 
system V3.0 to V3.6 with: 

BACKUP DQAl:SYSTUFF.BCK/SAVE 
DQAO: [* ... ] ./NEW_VER/OWNER=OR!G 
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3) reboot 

4) PURGE/Keep=l DQA0: [ * .•• ] *. * 
V3.0 system files 

to get rid of old 

5) BACKUP MTA0:DQA0BCK.DAT/SAVE DQAIJ:[* ••. ]/OWNER=ORIG 

Ignore the error message about the system files that already 
exist or use the /SELECT with what ever directories you want to 
put in first. Another alternative, if one could find enough 
disk space, is to copy the saveset from tape to disk, then 
backup across the net from disk to disk. Or if one is not 
gifted with disk space( is anyone?), with liberal use of the 
select clause one could restore things in chunks. 

Now if it was only possible to pass and retrieve optional data 
at the DCL level, I would only need to have one NETTAPE account 
and I could pass the label as optional data. Until that happens 

copy a new login.com file, like the above, before I do my 
remote access. 

Plugging a Security Leak in CERBERUS 

Johan Hamaker 
Netherlands Foundation for Radio Astronomy 

P.O. Box 2, 7990 AA Dwingeloo 
The Netherlands 

telex 42043 srzm nl 
telephone: 05219-7244 

From the Editor's little notes in recent Pageswappers I gather 
that my description of the CERBERUS package for executing 
command procedures with temporary privileges (Pageswapper, 
January 1985) has roused some interest. I hope that this note 
comes in time to prevent security disasters from happening on 
sites where CERBERUS is being adopted. 

One of the crucial elements in the package is that it 
all possible exits from the privileged process state, 
that the user cannot regain control with more than his 
authorised privileges. 

controls 
insuring 
regular 

I recently discovered that, in the form in which I proposed it, 
CERBERUS gives its users access to a very easy uncontrolled 
exit. Indeed, before attempting to execute any command line, 
DCL tries to substitute the first word (the "command verb") in 
the line by looking for a symbol with that name. Thus, the user 
can override normal execution of any verb by redefining it, e.g. 
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IF= 11 STOP1" 

(The exclamation mark will cause the remainder of the line to be 
treated as comment.) With this definition, the first IF 
statement in the privileged procedure will cause an immediate 
return to DCL command level, without giving CERBERUS a chance to 
retract the temporary privileges. 

The solution is simple: CERBERUS or the privileged procedures 
themselves must override any redefinitions which the user may 
have made by their own, e.g. 

(Note that the 
precedence over 

IF= 11 IF 11 

definition must be 
all previous ones!) 

LOCAL so it will take 

To make this method work also for those cases where a privileged 
procedure might contain abbreviated commands, one should allow 
for all possible unambiguous forms of a command, e.g. 

PU*RGE~"PURGE" 

Although the number of DCL verbs is considerable and is likely 
to grow in the future, the extra overhead of redefining them all 
was found to be unnoticeable to CERBERUS'S users. 

Like DCL symbols, logical names could also be abused, e.g .• to 
access files other than those on which a privileged procedure 
was designed to operate. Either CERBERUS or the privileged 
procedure itself should take the necessary precautions. 
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The Bedford Store Is No More 

by Larry Kilgallen, Pageswapper Editor 

A great advantage of being in the Boston area (and somewhere in 
California as well I am told) was the existance of a DEC 
Bookstore. Many manuals were in stock, and they could 
special-order others. I placed an order there for my VMS V4 
documentation set and on the day they first came in (the 
Bookstore staff notified me) I learned I was not the only one, 
as the place was overflowing with V4 doc sets. 

There is a great satisfaction in being able to walk in, buy 
something, and carry it out (even if it takes up three boxes). 
I contrast this particularly with the non-service from DECdirect 
who on my last encounter spent 18 months to NOT send me the 
update I had ordered. I sent letters every three months and 
struggled each Symposium to find someone who would own up to 
representing DECdirect. There are always plenty of technical 
writers to discuss the contents of the manuals, but never anyone 
to talk about the difficulty of getting them. 

Early in July I was quite disappointed to stop by the DEC 
Bookstore and discover it did not exist anymore. There are 
Business Product Centers (or is that IBM's name for the same 
thing?) but the Boston instantiation seems to deal exclusively 
in word processing and booklets on how to conquer fear of 
computers. Nothing for VAX fans. 

I understand that DEC makes changes now and then, but it is 
quite a disappointment to have them cancel the part that works. 
So I look for alternatives. A couple of months ago I signed up 
on speculation with the 11 Electronic Store'', but didn't really 
put a lot of work into using it (almost as painful as the 
machine run by TSC) until the DEC Bookstore was no longer there. 

Trying to get a VAX Pascal documentation set (greatly improved 
for version 3.0, in case you hadn't heard) I found "you can't 
get there from here". Calling their help line (would you 
believe it, the person who answered the phone was the one who 
knew the answer!!!), I learned that taking the "purchase" option 
when rummaging around in the "VAX Pascal" section does not 
entitle you to order the full set of kits listed in that 
section. Instead, you must go back up to the main menu and 
choose an express purchase option. (Sigh) •.. 

So I was able to order Pascal documentation, rather than walk in 
and buy it. It hasn't arrived yet, so tune in next month for 
the next installment of "Convincing DEC to Sell You 
oocumentation 1'. 
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More on VMS Timekeeping 

Mr Larry Kilgallen 
Pageswapper Editor 
Box 81, MIT Station 
Cambridge, MA 02139-0901 
USA 

Dear Mr Kilgallen 

Science and Engineering Research 
Council 
Rutherford Appleton Laboratory 
Space and Astrophysics Division 
Chilton, DIDCOT, Oxon 
Oxfordshire, OXll 0QX 
England 
Tel Abingdon (0235) 21900 Ext 5372 
Direct Line (0235) 
Telex 83159 RUTHLB G 
Fax (0235) 832277 

10 May 1985 

Don Golden's letter in the December 1984 Pageswapper has 
prompted me to SPR a solution to the 'time zone' problem. I 
fully agree with his analysis, and my proposal differs from his 
only in detail. 

First, the 'time zone' parameter must not be an integer as some 
time zones differ from UTC (Universal Time, the successor in 
civil timekeeping to GMT) by n.5 hours (Singapore for example). 

Second, the best flavour of time to use as the standard is, in 
my opinion, International Atomic Time (TAI). Unlike UTC, which 
is tweaked every so often to fudge it back roughly into line 
with the Earth, TAI does not have leap seconds which might 
conceivably cause problems in a real time system. TAI currently 
differs from UTC by (exactly) 22 seconds, and jumps by one 
second only every couple of years; so most sites can pretend 
standard time is 'GMT'. Really punctilious sites can include 
the TAI-OTC in the time zone parameter. 

Yours sincerely 
Patrick Wallace, Starlink Project Manager 

VAX-10 

VAX-11 RSX Device Name Performance 

VAX-11 RSX Device Name Performance 

David R. Butenhof, VAX-11 RSX Project Leader 
DEC, ZK01-3/H21 

110 Spit Brook Road 
Nashua, NH 03062-2642 

July 1, 1985 

ABSTRACT 

The purpose of this article is to explain the 
need for 11 $$0 11 names, and why the implementation 
of $$n names in VAX-11 RSX Version 1.0 resulted 
in a severe performance degradation. This 
article will also explain how the VAX-11 RSX 
development group plans to correct these 
problems for VAX-11 RSX Version 2.0, and gives 
estimates of how much the performance will 
improve. 

Why things had to change 

Before VAX/VMS Version 3.0, a VAX/VMS device name had the format 
ddan: where dd represented the device type ("DR" for Massbus 
disks, "OM" for RK06 or RK07, etc.), a represented a controller 
letter, and n represented a decimal unit number, technically in 
the range of 0 to 32767, but usually less than 16 (with a few 
exceptions such as remote terminals and mailboxes). 

This format is not much different from the traditional RSX-11 
device name, which has the format ddn: where dd represents the 
device type (almost as VAX/VMS device names, with a few 
exceptions like "MM", which VAX/VMS refers to as "MT"), and n 
represents a unit number in the range of 0 to 377 (octal) 

All that was necessary for the RSX-11 Application Migration 
Executive, (or "AME", which was then a bundled component of 
VAX/VMS), to translate a VAX/VMS device name into an RSX-11 
device name was add the controller letter. There is no RSX-11 
analogue for a controller letter. This was done by treating the 
controller letter as a 16 unit offset (as if "DRB0:" were 
actually "DRA16:"). The actual VAX/VMS unit numbdr could then 
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be added to this value, and the result used as the RSX-11 unit 
number, unambiguously. If the aggregate unit number 
((controller * 16) + unit) exceeded 377 (octal), the device name 
could not be translated, but this condition rarely occurred. In 
fact, the code did not even consider the possibility, and would 
simply use the low byte of the resulting value. 

The RSX-11 device name could be converted to a VAX/VMS device 
name by simply reversing the process. The unit number was 
divided by 16, the integer result added to the ASCII character 
"A" became the VAX/VMS controller letter, and the remainder 
became the VAX/VMS unit number. Several special cases were 
necessary for devices like remote terminals and mailboxes that 
always have "A" controllers regardless of the magnitude of the 
unit number. 

When the concept of 11 rooted directories'' was introduced in 
VAX/VMS Version 3.0, the conversion algorithm no longer worked 
well. To treat rooted directories so that RSX-11 applications 
would function similarly to native mode VAX/VMS applications, it 
was necessary for the RSX-11 AME to treat rooted directories as 
''virtual devices.'' This meant that the root directory name could 
not be separated from the device name itself, nor could the root 
directory name "DRA0: [SYS0.]" be equivalent to the plain device 
name ''DRA0: 1'. Obviously, the rooted directory name could not be 
mapped into the RSX-11 physical device name format. Rather, the 
RSX-11 AME used the VAX/VMS physical device name, but maintained 
internal context, including the full rooted directory name and 
the directory's file identification value. Therefore, while the 
RSX-11 application might see the device "DR0:", the AME used the 
full root directory context "DRA0: [SYS0.]". 

Unfortunately this convention was ambiguous. When a task 
assigned a LUN to "DR0:", the RSX-11 AME had no way to determine 
whether the task actually intended to uso the rooted directory 
11 DRA0: [SYS@.]'', or the physical device ''DRA0:''. Therefore, a 
root directory could be associated with an RSX-11 device name 
only through the initial parsing operation. A subsequent 
assignment of another LUN to the same device would not propagate 
the root directory context. 

For example, if 'LB = "DRA0: [SYS0.] "', then assigning a LUN to 
"LB0:'1 would preserve the root directory context, and accessing 
a file via that LUN would result in the correct "virtual MFD" 
directory context. But a GLUN$ on that LUN would return a 
device name of ''DR0:'', and a subsequent LUN assignment, using 
that device name, would result in assignment to the physical 
device "DRA0:" with no root directory context. If this were not 
the case, it would have been impossible for a task to access 
both "LB:" and "DRA0:". The VAX/VMS Version 3.0 RSX-11 AME 
support of rooted directories was at best a temporary and barely 
satisfactory workaround. 
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With the advent of VAXclusters under VAX/VMS Version 4.0, this 
workaround was impr3ctical. Even aside from the special case of 
rooted directories, VAX/VMS physical device names such as 
"HSC001$DUK1000:" cannot be mapped to RSX-11 device name format. 
Furthermore, it is quite possible that another device called 
"HSC002$DUK1000:" could exist within the same VAXcluster. Not 
only is the aggregate unit number of each of these names far 
beyond 377 (octal), but the old-style two character device name 
"DU" and the unit number would be insufficient to uniquely 
describe the target device in any case. The full physical 
device name is absolutely essential. 

This, combined with the problem of rooted directories, and the 
original problems with mailboxes and remote terminals, mandated 
that VAX-11 RSX (which was being unbundled from VAX/VMS during 
the development of VAX/VMS Version 4.0), finally remove the 
direct connection between VAX/VMS physical device names and 
"emulated" RSX-11 device names. 

The $$n connection 

The problem was to reduce the full VAX/VMS physical device name 
and rooted directory to something which an RSX-11 task could 
perceive as a physical device name, and which the VAX-11 RSX AME 
could uniquely and bi-directionally connect with the original 
VAX/VMS name. 

A number of proposals were considered which would minimize the 
impact on VAX-11 RSX users. Most of these proposals had severe 
drawbacks, including: 

o Preventing RSX-11 tasks from using VAX/VMS logical 
names such as SYS$SYSTEM, since they do not have an 
RSX-11 device name format. 

o Requiring all VAX/VMS logical names definitions to be 
confusingly re-duplicated (or modified) so that the 
logical name closest to the physical name (with the 
''concealed'' translation attribute) would resemble an 
RSX-11 device name. 

o Combining both problems, and adding to user confusion, 
by using any logical name in the translation path which 
reseillbled an RSX-11 device name. 

We decided that it was important that the design we chose 
fulfilled the following criteria: 
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0 Could be documented 
realization that any 
problems would appear 
previous behavior), 

clearly and simply (with the 
implementation which solved the 
confusing compared to the 

o Was consistent and predictable, 

o Did not exclude or unnecessarily complicate the use of 
standard VAX/VMS logical names already defined for 
native mode use. 

The final decision was to implement a new RSX-11 "physical 
device name, 11 something currantly unassigned to any device. We 
chose "$$." All VAX/VMS devices and root directories on the 
system would appear to RSX-11 tasks as units of the device "$$". 
These devices would be described to the VAX-11 RSX AME chrough 
VAX/VMS logical names, which it would translate when presented 
with a physical device name. This was relatively easy to 
document (although still somewhat confusing simply because it 
diverged so radically from the previous state of affairs); 
consistent and predictable because a simple "SHOW LOGICAL $$*" 
would show all $$n name translations; and would not exclude the 
use of ordinary VAX/VMS logical names, since the VAX-11 RSX AME 
would associate the VAX/VMS physical device name and root 
directory with a $$n name totally independent of whichever 
VAX/VMS logical names may have been translated to arrive at that 
device name. 

VAX-11 RSX Version 1.0 implementation 

The VAX-11 RSX Version 1.0 development schedule was constrained 
by the VAX/VMS version 4.0 development schedule. Though we were 
technically under the management structure of the RSX-11 group, 
in fact we were still working for VAX/VMS. It was necessary 
that VAX-11 RSX version 1.0 be available to existing customers 
when VAX/VMS Version 4.0 went to field test, and because of 
this, we did not have the freedom to take development risks. 

This constraint meant that $$n names had to be implemented 
within the current structure of the VAX-11 RSX AME, without the 
major redesign effort actually required for the feature. The 
AME code implementing the ALON$ and ELP$ (extended VAX/VMS parse 
operation) directives, the modules most strongly affected by the 
implementation of $$n names, were already unstructured and 
inefficient. Adding the new features without totally 
redesigning the code meant dramatically increasing the 
inefficiency, but we had to accept that in order to insure that 
a functionally correct AME would be available when VAX/VMS 
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Version 4.0 was ready for field test. 

The RSX-11 physical device name (two ASCII characters and a 
one-byte binary unit number) supplied to the ALON$ directive was 
first converted to an ASCII string in the RSX-11 ddn: format, 
with n in octal. The AME then attempted to translate the result 
as a logical name. If there was no such logical name, it would 
then reformat the device name as a VAX/VMS device name in the 
ddan: format, with n in decimal. It would attempt to translate 
the resultant name, and repeat this until it reached the 
physical device level. If it found a translation string which 
included a rooted directory name, it would retain the logical 
name as the "VAX/VMS physical device name" for the LUN. 

Once the AME had a VAX/VMS physical device name, it needed to 
calculate the equivalent RSX-11 device name, which could be 
returned to the RSX-11 task on a GLUN$ directive (or the new 
GDVI$ directive). The AME calculated the equivalent by scanning 
a list of pre-defined logical names, including LB, SP, and the 
$$n names, until it found one that translated to the same 
VAX/VMS physical device name (and root directory, if any). For 
each of these, the logical name needed to be translated to the 
level of a physical device name and root directory. The device 
name had to be separated and resolved to a physical device name 
using $GETDVI to remove formatting variations (so that a $$n 
name defined to 11 DR:'1 would match against ''DRA0: 11 , for example). 
The physical device names were compared; if they matched, and if 
root directories were present in both strings, they were also 
compared. 

This process was obviously slow, and often required large 
numbers of logical name translations during the initialization 
of average RSX-11 tasks. 

VAX-11 RSX Version 2.0 implementation 

The VAX-11 RSX development group was not constrained by time and 
schedule for Version 2.0, so we decided to reimplement $$n names 
correctly. 

The code implementing ALON$ has been almost totally redesigned 
and reimplemented. The code for ELP$ has been drastically 
modified. Many subroutines used by these routines have been 
totally redesigned, and the associated data structures have also 
been redesigned. This reconstruction not only provides improved 
performance, but also enhances capability: VAX-11 RSX Version 
2.0 supports (limited) use of VAX/VMS search list logical names 
from compatibility mode. 
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The redesign of the code and data structures requires fewer 
translations to be done when initially processing a device name. 
In most cases, no translations (or other VAX/VMS system 
services) are necessary when subsequently operating on that same 
device, which was not possible for VAX-11 RSX Version 1.0. 

Furthermore, when LB, SP, or a $$n name is translated the first 
time, the value is cached so that the same name need not be 
translated again. This cache can be disabled (via the logical 
name RSX$DEVICECACHE) if a site desires the ability to change 
(or add) $$n names while an RSX-11 task is running (note that 
dynamic $$n names -- with unit numbers of 350 (octal) and above 
-- are never cached). Data structures which are re-used 
frequently are kept on "lookaside" lists rather than being 
deallocated when not in use, reducing the overhead of reusing 
them. 

The combined result of these changes is that VAX-11 RSX Version 
2.0 is, for most RSX-11 tasks, between 2 and 3 times faster than 
VAX-11 RSX Version 1.0, even with the additional overhead and 
complication of supporting search lists. In extreme cases(l), 
VAX-11 RSX Version 2.0 is up to 54 times as fast as VAX-11 RSX 
Version 1.0. 

The numbers 

The performance of VAX-11 RSX Version 1.0 and version 2.0 were 
measured in terms of pagefaults, CPU time, and elapsed (clock) 
time. The tests were run on a moderately busy VAX 11/750. The 
system is configured as a "common system disk" (although the 
processor is not in a VAXcluster), and the VAX-11 RSX Version 
1.0 tests used 'LB = "SYS$COMMON:"' while the VAX-11 RSX Version 
2.0 tests used 'LB = "SYS$SYSROOT:"'. This results in biased 
figures (the search list reduces performance slightly), but is 
more representative of how the respective versions would 
actually be used. Performance measurements were done using the 
field test version of VAX-11 RSX Version 2.0. 

Five test sets were compared: 

1. VAX-11 RSX Version 1.0 

2. VAX-11 RSX Version 2.0 with $$n name caching and no 
unit number limits(2). 

1 A test designed to simulate worst-case ALUN$ performance, by 
alternately reassigning a single LUN between two devices 
mapped by "$$346" and "$$347", 100 times. 
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VAX-11 RSX Version 2.0 with $$n name caching, and 
number limits of 10 (octal) and 340 (octal) 
fastest case measured). 

unit 
(the 

4. VAX-11 RSX Version 2.0 with $$n name caching disabled, 
and no unit number limits (the slowest case for VAX-11 
RSX Version 2.0). 

5. VAX-11 RSX Version 2.0 with $$n name caching disabled, 
and unit number limits of 10 (octal) and 340 (octal). 

Seven (7) test cases were used in each set. Each test set was 
repeated 20 times (to minimize the impact of fluctuating system 
usage). The reported values are the average of the 20 
repetitions. 

1. "MCR MAC RPR,RPR/-SP=RPR", assemble a small Macro-11 
program. 

2. "MCR TKB RPR,RPR/-SP=RPR", task build the same task. 

3. "MCR F77 REQUES,REQUES/-SP/LI:7/CO:l0/TR:ALL=REQUES", 
compile a small FORTRAN-77 program. 

4. "MCR LBR LB: [l,l]SYSLIB.OLB/LI", type a listing of the 
contents of SYSLIB.OLB. 

5. "MCR PIP A.B=*.*/LI", write a listing of the current 
directory to a file (the current directory had a large 
number of files). 

6. "MCR PIP A.B/PU", purge 3 obsolete versions of a file. 

7. "RUN ALUN", run the ALUN test mentioned previously. It 
assigns a LUN to "$$346:" and then to "$$347:", 
repeating this 100 times; this test forces maximum 
turnover of internal data structures, and therefore 
creates the most work for the AME. Because this task 
does little other than ALUN$ directive calls, this test 
also serves as a rough measure of the actual ALUN$ 
performance, as opposed to the other tests which 
provide the "real world" effect on tasks doing useful 
work. 

On the average, with default caching enabled (no $$n unit number 
limits in effect), VAX-11 RSX Version 2.0 is about 2.41 times as 
"fast" (measured in terms of elapsed CPU time) as VAX-11 RSX 

2 This is controlled by using RSX$DEVICECACHE; see the VAX-11 
RSX Version 2.0 Compatibility Mode Reference Manual for 
information on using this logical name. 
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Version 1.0. The actual test values range from a low of 1.14 
for the "MCR PIP A.B=*.*/LI" command to a high of 3.79 for the 
"MCR TKB RPR,RPR/-SP=RPR" command, not including the "RUN ALUN" 
test, where Version 2.0 was 45.26 times as fast as Version 1.0. 
On the average, version 2.0 ran with 1.02 times fewer page 
faults and used 2.79 times less elapsed clock time. 

The following summarizes the average improvement of VAX-11 RSX 
version 2.0 over VAX-11 RSX Version 1.0 for each of the Version 
2.0 test sets mentioned above: 

o $$n cache, no limits: page fault improvement 1.02, CPU 
time improvement 2.41, clock time improvement 2.76 

o $$n cache, limits of 10 and 340: page fault 
improvement 1.03, CPU time improvement 2.62, clock time 
improvement 3.07 

o no $$n cache, no limits: page fault improvement 1.03, 
CPU time improvement 1.97, clock time improvement 2.00 

o no $$n cache, limits of 10 and 340: page fault 
improvement 1.05, CPU time improvement 2.35, clock time 
improvement 2.72 

In a few simple tests, it appears that the VAX/VMS Version 3.7 
AME runs as fast as VAX-11 RSX Version 2.0 (with default 
caching) or slightly fdster. However, fair testing is not 
possible as the VAX/VMS version 3.7 AME cannot be made to run 
under VAX/VMS Version 4.0. It is inevitable that the current 
and future versions of the VAX-11 RSX AME will be slower than 
the original, because more needs to be done to emulate the 
RSX-11 environment under VAX/VMS. 

We have dramatically improved the performance of VAX-11 RSX 
Version 2.0 as compared to Version 1.0. We will continue to try 
to provide the best practical performance, while maintaining 
compatibility with VAX/VMS and improving our compatibility with 
RSX-11 in future versions of VAX-11 RSX. 

We appreciate your patience through the difficult adjustment 
period as we unbundled VAX-11 RSX from VAX/VMS, while 
maintaining and extending the RSX-11 environment under VAX/VMS 
Version 4.0. This article has been an attempt to help you to 
understand why some of the changes have occurred. 
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Jeffrey S. Jalbert 
J c c 

(614)587-0157 

A Proposal on RMS 

This note is the result of a question asked at the "Digital Asks 
the DEC Users" session that was held on Monday at the New 
Orleans Symposium. It contains several comments, a suggestion, 
and an offer. 

The symposium question had to do with the desirability of a 
specific additional feature for RMS. Why, I asked myself, 
shouldn't I vocalize some of those features I would like to see 
in RMS. This led to a further thought, why not solicit, 
compile, and publish a focused set of requirements from the 
entire VMS community? This letter is born of those thoughts. 

Features of interest to me are: 

1. Multi-datatype segmented index 

Often we have a need to design an index which is 
comprised of several fields. This can be accomplished 
using the segmented string keys available with both 
prologue 2 and prologue 3 files. It is not convenient, 
however, to keep all such fields as string datatypes, 
especially when such fields are used in calculations 
and our programming language is FORTRAN or BASIC. 

Why be stingy? We would like to see any valid VMS 
datatype as a segment in such an index. 

2. Read backwards 

The sequential nature of indexed sequential files is 
often useful to "locate" oneself in a file. One 
randomly reads a record and then reads successive 
records sequentially (by index.) This process is called 
"dynamic" access. We have as frequent a need for 
dynamic access both in the forward as well as BACKWARD 
directions. Forward alone is not enough. 

If we cannot have both 
like to be able to 
reverse sorting order. 
require the definition 

forward and backward, we would 
define an index maintained in 
We understand that this may 

of additional indices. 
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We would also like to read sequential and relative 
files backwards. Often, the most recent data is what 
we are interested in. 

3. Speed 

Of course, we all want speed improvements for random 
ISAM retrieval and insertions , but what will we give 
up? For us the answer is "sequential''. Random yes, 
sequential no. I believe "the other" computer company 
calls this type of indexed but non-sequential file 
organization "HDAM", hashed direct access method. Such 
an organization should allow RMS to avoid the bucket 
split issues that plague the current ISAM organization. 

We are in the habit of creating non-unique indices 
though. We cannot afford to have records float too 
much. Thus, we would like to see the RFA's of the 
records remain fixed (and as permanent as today) in 
such files. We can thus process HDAM files with 
techniques we use today. 

HDAM files should be able to support multiple indices 
as well as the new index features that are noted above. 

Lets all recognize the dramatic decrease in the cost of 
disk storage, by a factor of 100 in the past ten years. 
We would also be prepared to pay a bit in file size 
too. (Hashing techniques work best when there are more 
record slots available than records to go in them!) 

Of course we will read HDAM files sequentially. When 
such files are read sequentially we expect to receive a 
record stream in no particular order. we are prepared 
to accept such strange orders as long as RFA's will 
remain fixed. We are also prepared to receive records 
in a non-dependable order for sequential reads. 

4. Dynamic indices 

We do a lot of application design and often find a need 
to add indices to existing files. We have obtained 
significant performance improvements when doing so. 
However there is a problem to this -- what do we do if 
the file is 200,000 blocks and we have only 50,000 
blocks free? That problem is real and pressing. 

Today we spend hours tossing files onto a backup tape, 
freeing space, reorganizing, and then restoring the 
archived files. It seems to me that this is 
unnecessary. We would like dynamically to add and 
delete indices for an indexed file. 
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5. In-place reorganization 

This issue goes along with the one mentioned above. 
When dealing with systems that have limited disk 
storage, it would be extremely useful to reorganize 
files in place. Sure we save the backup tapes, but it 
may be that the tape drive is located on another system 
that is accessible only via slow-speed DECnet. 

If you would like to contribute your entries to this list or 
comment on mine, please send a note to: 

Jeffrey S. Jalbert 
J c c 
P.O. Box 381 
Granville, Ohio 43023 

I will compile all comments and additional suggestions and 
report them back to you (and VMS engineering) in the January 
issue of the Pageswapper. If this offer prompts an extensive 
comment from anyone, TU58's and 9-track 1600 bpi tape will 
assist in inclusion of those comments within the promised 
report. 
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Lawrence J. Chiano, MIS Manager 
Sippican Consultants International, Incorporated 

Computer Group/SCI 
1033 Massachusetts Avenue 

Cambridge, MA 02138 
(617) 868-1200 ext 460 

Regarding the June 1985 Pageswapper article by Andy Davenport of 
Harvey Mudd College, I would like to add the following 
suggestion. 

Allow the /SELECT= and /EXCLUDE= qualifiers to apply temporary 
filename field defaults, as do other DCL commands which use 
filenames for input. 

For example: If I want to restore the list of files, 
[MYDIR]A.B, [MYDIR]C.D, [MYDIR]E.F, I need to use the following 
BACKUP command: 

BACKUP/SELECT=([MYDIR]A.B,[MYDIR]C.D,[MYDIR]E.F) 

would like to be able to use: 

BACKUP/SELECT=([MYDIR]A.B,C.D,E.F) 

Currently the shorter version of the BACKUP command will select 
files C.D and E.F from any and all directories that are on the 
BACKUP save set. this is contrary to other DCL commands such as 
COPY, PRINT, DELETE and DIRECTORY. 
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Lelisp: A LISP Environment for VAX/VMS 

Lee c. Rice 
Marquette University 

Department of Philosophy 
Milwaukee, WI 53233 

The Marquette user community has had an active group of students 
and researchers working in Lisp and artificial intelligence for 
several years. Some early work was done in Franz Lisp (running 
in UNIX compatibility mode on our cluster of VAX-ll/785s) and, 
beginning in 1983, in InterLISP. Both of these Lisp 
environments, like the VAX LISP announced by DEC early in 1985, 
place enormous demands upon their host systems. In a large 
multiuser environment such as Marquette, even InterLISP running 
under native VMS produced a marked degeneration in response 
time. 

In 1984 we became aware of LeLisp, a system promoted as highly 
efficient and extremely portable. The system was created in 
France by the INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET 
EN AUTOMATIQUE (Domaine de Voluceau, B.P. 105, 78153 Le 
Chesnay, France), and the VAX/VMS version is currently 
separately supported by the ECOLE NATIONALE SUPERIEURE DE 
TELECOMMUNICATIONS (46 rue Barrault, 75634 Paris Cedex 13, 
France). In addition to VAX/VMS, UNIX, and six other machines, 
the system is currently under development for still other 
operating systems and hardware. 

LeLisp is wholly written in the virtual machine language LLM3, 
which was implemented by INRIA as a means of efficiently moving 
the language into new environments. VLISP was chosen as its 
base language, since this has proven more efficient than either 
Franz Lisp or InterLISP. The initial design of the language 
included compiler and debugging support, and was undertaken with 
a view to user extensibility. 

Benchmarks of a variety of programs subsequently published by 
INRIA indicate that LeLisp is approximately 50% more efficient 
than Franz Lisp, InterLISP, or even the LISP Machine 
(Symbolic-3600). Our experience with it at Marquette has been 
highly favorable, and we have experienced no problems in 
response time degradation even during peak periods, with as many 
as 30 users on a single VAX working in LeLisp. 
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THE LELISP ENVIRONMENT 

Entry into the interpreter loads a default core image containing 
about 2000 precompiled Lisp functions. While it is possible to 
save and reload entire user-created core images for the 
extensive development of large applications, the default image 
satisfies most user needs. LeLisp supports four types of 
functions: EXPRs (which evaluate their argument lists before 
execution), FEXPRs (no evaluation), MACROs, and a special macro 
form called the DMACRO. The LEXPR functional type of Common 
Lisp can be defined in LeLisp as a special form of EXPR. 

Predefined functions include all of the standard MAP and EVAL 
functions of Common Lisp, with extensions of many of these to 
the VECTOR, which LeLisp recognizes as a distinct object type. 
LeLisp is also particularly strong in control functions, which 
include not only the classical COND, iteratives (PROG, PROGl, 
PROGN), but also IF, WHEN, UNLESS, WHILE, SELECTQ, REPEAT, and 
FOR. As well ~s a rich array of recursive control function, 
LeLisp also provides the possibility of iterative definitions, 
which makes it an ideal environment for learning by those more 
experienced with nonracursive structures. Recursions are also 
optimized both by the interpreter and compiler, which minimize 
stack siz9 and have special forms for handling tail recursions. 
An infinite table of integer squar~s, for example, can be 
printed with no stack overflow. 

The Lisp interpreter recognizes both integers and floating point 
numbers, and also has functions for generic arithmetic which 
provide automatic conversion. Three additional computational 
packages are also provided and loadable from user libraries. 
The first of these, extended integer arithmetic, provides 
integers of up to 65535 digits. The second is a floating point 
library which allows calculation to arbitrary precision. 
Finally, new with Version 15 of LeLisp is a program for rational 
arithmetic, Q-Numbers of the form (x/y), which provides standard 
rational arithmetic functions without roundoff errors, as well 
as a complete package of functions for converting from and to 
floating point equivalents. 

Because all symbol names in LeLisp are packaged, name 
and local parameter capturing are avoided by 
interpreter and compiler. Several packages are 
provided in the user libraries, and individual users 
their own interned and auto-loadable packages easily. 

collisions 
both the 
currently 

may create 

LeLisp provides complete buffered I/O mechanisms on both 
terminal and text files, as well as an independent raw output 
mechanism for the terminal. Buffered I/O may be controlled by 
default software interrupts, but these may be fully controlled 
by the user. Error handling is provided by devices similar to 
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those found in MacLisp, by a mechanism for exceptions and local 
exits which is also under complete user control. 

The LeLisp compiler is fully compatible with all interpreted 
code, and operates in two passes. It provides a runtime 
execution improvement at the order of about 10 times, and is 
quite small, so that compilation time is also typically quite 
short. The first pass produces LLM3 code in LAP form, which is 
optimized and converted to binary code by a machine dependent 
loader on the second pass. 

Full trace, debug, and autoload facilities are also provided 
within the interpreter. These enable the production of 
personally customized environments for developing and testing 
programs. Three editors are also provided. PEPE is a line 
oriented editor which understands Lisp code and can evaluate 
functions being edited. EMACS is a full screen editor with 
extensive customizing capabilities. BIGMACS, still under 
development, includes a text editor, hierarchy editor, and a 
tree editor for the definition and manipulation of new Lisp data 
structures. 

Version 15 of LeLisp also provides full integration with VMS by 
enabling the user to execute most DCL commands from within Lisp 
via the bang command (e.g., !EDT, !MAIL, !DIR). This holds the 
Lisp user environment in suspension pending execution of the 
command, and then returns the user to Lisp with all global 
variables intact. 

In addition to the user libraries which they provide and 
support, INRIA and ENST also distribute libraries of utilities 
contributed by users. Their number has grown steadily over the 
past year. There are presently over 200 European sites for 
LeLisp. 

DOCUMENTATION AND SUPPORT 

When we received the LeLisp system in 1984, all available 
documentation was in French. We were particularly impressed 
with the LeLisp Manual. It is clear, well organized, and 
contains over 2000 examples of Lisp functions. The other Lisp 
manuals in our experience were poorly organized, lacked adequate 
examples, and badly written. I undertook the translation of the 
LeLisp Manual at once, and tested in as a general introductory 
text in a course offered at Marquette during the spring semester 
of 1985. The complete LeLisp Version 15 Manual was completed in 
June of 1985, and is approximately 250 pages in length. 
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Another support library included with LeLisp also interested 
Marquette users. CEYX is a Lisp extension which enables 
creation and manipulation of new data structures and objects. 
Objects are defined as the combination of a record-like 
structure with a set of semantical properties which are the 
basic operations to be performed on these structures. CEYX 
resembles SMALLTALK and FLAVORS in its ability to arrange 
objects in hierarchical structures which inherit the properties 
of their ancestors. 

CEYX is written in CEYX, and is bootstrapped. All primitive 
operators are thus fully available to the user, and the system 
is fully extensible. Additional CEYX modules are included in 
the CEYX library in symbolic form, and may be modified by users 
for particular purposes. CEYX also includes a precompiler to 
optimize CEYX code prior to compilation. 

French documentation for CEYX was in the form of a series of 
monographs, some of which deal with particular library 
utilities. My approach to English documentation for CEYX was to 
include these monographs (in translated form) in a single larger 
volume which contained a general introduction to CEYX structures 
as well. This manual, AN ENGLISH LANGUAGE INTRODUCTION TO CEYX, 
is approximately 160 pages, and contains source code for many of 
the library utilities. 

The English documentation for LeLisp and CEYX is provided at no 
charge in machine readable form (RUNOFF format) by ENST to 
licensed sites for LeLisp. Also included with this 
documentation is a set of user utilities contributed by 
Marquette users, and fully commented. Educational institutions 
may also profit from a licensing fee (approximately $100) which 
has been made low enough to encourage the growth of 
English-speaking LeLisp sites. The licensing form, together 
with further information for the VMS version of LeLisp, may be 
secured by writing directly to: 

Michel DANA, Ingenieur 
Ecole Nationale Superieure de Telecommunications 
46, rue Barrault 
75634 Paris Cdex 13 
France 

Those interested in the UNIX or other versions of LeLisp should 
write directly to INRIA, whose address is given earlier. 
Several U.S. institutions have already licensed this new and 
powerful dialect of Lisp, and I would appreciate new licensees' 
sending me their address as well. We hope in the future to form 
a special interest group of LeLisp users to share resources and 
developing applications. 
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"It's in the Microfiche ... " 

Internals Working Group 
B.C. Dow-Pleines 

MAGIC ONE 
5915 Southwind Drive 

San Jose, CA 95138-1847 

XDELTA - An example of changing the Program Counter 

My favorite utility on VMS is a little known program called 
XDELTA. It is useful in the debugging of a device driver and 
code that runs at a high IPL ( Interrupt Processor Level). 
XDELTA is not well known in the user community because 1). not 
all people are writing device drivers or operating system code, 
and 2). it has a marked impact on the machine when you use it. 
Basically no one else can be on the machine when someone else is 
using XDELTA. Only OPA0: can be used to issue commands and 
observe their results. This is why I like XDELTA so much, it 
turns the 780 and 785 I use into my own PC! 

Some of the problems with XDELTA are the lack of 
documentation and training available. Some documentation can be 
gotten from the device driver manual and the device driver 
course offered by DEC, but they don't to my knowledge offer 
training in the use of XDELTA yet. Maybe the MicroVAX !I's will 
change that. Most people have learned XDELTA either by trial 
and error, or from another user, or by listening to talks given 
at the DECUS Symposium. There was an excellent talk given by 
Jamie Hanrahan on XDELTA at the Spring 85 DECUS. The tape for 
this talk is probably available through DECUS or Eastern Audio. 
His notes from the talk might appear in the proceedings for the 
symposium. Additionally, I'd like to offer some by help by 
writing this article. 

Recently I had a problem where I needed to change the flow 
of control of a terminal driver. I had to make it execute an 
error path. Since I hadn't written the original code, I wasn't 
sure why it was failing in the first place. I, like many 
software people, assumed it was hardware that caused the driver 
to execute the error routine. After all, software never fails. 
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So my objective in making the terminal driver fail was to 
simulate a hardware failure. But the question came up of how to 
do that. Do I walk up to the back of a terminal and pull the 
plug? Or, I could load a value into a register that would 
indicate a failure so that the code would branch to the failure 
routine. But why not just branch to the routine? It would save 
the extra work of finding the register or memory location that 
was being tested. Plus, all I wanted to verify was that the 
driver did indeed crash when it took this path. 

I'm going to start my example at the point where XDELTA has 
already been loaded into the system, and the driver has 
breakpoints in the important routines. I won't discuss how to 
boot the system with XDELTA, nor how to put breakpoints in the 
code. Instead I'll refer you, for now, to the device driver 
manual. Since XDELTA was up, and the breakpoints were set, I 
started out by getting the driver to execute in the read 
interrupt routine. To do this I hit a carriage return on the 
terminal. That worked. The machine then stopped and displayed 
the XDELTA breakpoint shown below: 

l BRK AT 8000EB63 

This is a system breakpoint, and it takes two steps into the 
code to actually get into the driver code. To make the machine 
take two steps into the code it is necessary to type S, then 
wait, then S again. A carriage return is not typed after the s. 
The OPA0: output for this sequence is shown below. 

s 
1 BRK AT 8000EB63 
8000EB63/NOP 
8000EB64/RSB 
80150823/MOVL 

s 
@(SP)+,R2 

I continued stepping through the code until I found the 
branch point I desired. I needed the address of the branch 
point in order to figure out the address of the error code. It 
is the address of the error code that I wanted to load the 
program counter with it. The problem was to figure out that 
address. I had the option of 1). guessing, 2). trying my best 
to figure out how many bytes a BEQL instruction takes, or 3). 
finding it out in SDA. I chose the last option. But if I was 
going to use SDA that would mean I would have to get the system 
back to its running state. Remember, that when XDELTA runs it 
is actually sitting there waiting for input from the user. That 
means that no other process is running, and no other activity 
can happen on the system, that is a user cannot login. so this 
brings us to then next XDELTA command, ;P. Semicolon P is the 
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command issued that tells the system to continue on until the 
next breakpoint. I thus proceeded to hit semicolon P enough 
times to get the system backup to its usual running state. 

Since I had stepped through the code successfully I had the 
address of the instructions before the branch. Now it was 
necessary to use SDA to locate the address of the error 
instructions. The technique for doing this is to run 
analyze/system, examine the branch address to make sure it is 
correct, and then to examine a number of bytes past that address 
looking for the error address. An example is shown below. 

(examine the branch address with the instruction option) 

$ analyze/system 
SDA> examine/instruction 8015086B 
AADRIVER+62B: BLEQ AADRIVER+640 

(examine the branch address and 10 bytes following it) 

SDA> examine/instruction 8015086B;l0 
AADRIVER+62B: BLEQ AADRIVER+640 
AADRIVER+62D: BSBW AADRIVER+69D 
AADRIVER+630: BLBS R0,AADRIVER+693 
AADRIVER+633: CLRL Rl 

The CLRL Rl instruction was the one I wanted to branch to. 
The address of it was 10 hex added to 80150868, or 80150873. 

SDA> examine/instruction 80150873 
AADRIVER+633: CLRL Rl 

Now I was ready to go back into XDELTA and change the program 
counter. I started XDELTA again by typing a carriage return at 
the device using the driver. Once again XDELTA stopped the 
system. This time I stepped through the code until I reached 
the branch statement - BEQL 10$. This is where the fun began. 
I examined the program counter value by typing RF followed by a 
slash. After the slash, the system displays the value of the 
program counter. My next step was to change this value to 
80150873. The procedure for doing this is to type a space 
following the current program counter, and then type the new 
value. The new value is then inserted into the program counter. 
To clarify this, the terminal output is shown below with 
comments. 

CURRENT INSTRUCTION, AND DISPLAYING THE PROGRAM COUNTER FOR THAT 
INSTRUCTION -
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80150863/BEQL 80150880 (current instruction) 

RF/80150863 (current program counter value) 

CURRENT INSTRUCTION, AND CHANGING THE PROGRAM COUNTER, AND NEW 
INSTRUCTION 

80150863/BEQL 80150880 (current instruction) 

RF/80150863 80150873 (modifying program counter value) 

s 

80150875/MOVL 0114 (RS), R2 

(issuing the step command) 

(executing instruction at 
80150873 and halting before the 
execution of the next 
instruction.) 

As you can see, I changed the program counter, and then had 
to issue a step instruction to get the machine executing again. 
Note, that the instruction pointed to by the program counter, 
80150873, CLRL Rl, is not printed out on the console device. 
Instead, after execution of the CLRL Rl command, the instruction 
following it is printed, in this case the instruction at address 
80150875. And thus ended my play time on the VAX. 
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VAX System SIG Tape Time Bomb 

by Glenn Everhart 
RCA A&D Eng. MS 206-1 

Route 38 
Cherry Hill, NJ 08358 

The VAX tape is just getting put to bed now, and 
send it to Joe Bingham today for addition 
directories and for indexing. 

I 
of 

expect to 
a couple 

In going over the tape, I recalled the flap that occurred due to 
the time bomb that stopped the Spring '84 Reminder from working 
prior to the arrival of the Fall '84 tape. Well, the Fall '84 
version has a timebomb too, set to make it fail starting on 
August 1, 1985. We should have an official tape out the door by 
then, but lots of sites won't have it and may call. 

This is to let you know the new status. 

I fixed the bomb and have put a patched version from Fall '84 on 
the tape. It has an expiration date of August 1, 2984, by which 
time I suspect VAXen will be ancient history. 

Users can do the patch themselves if they can figure out how to 
patch REMINDER.EXE off the fall tape. In block 14 of the tape 
(or thereabouts) about 1/3 of the way down is a string 
"01-AUG-19854.2" which can be changed to "01-AUG-29844.2" as I 
did, and the problem of the timebomb goes away. Note that this 
fix will allow any buried checksums to keep on thinking the bomb 
is set still. I neither know nor care if there's a checksum; 
the thing works when modified. Both a patched image and a 
discussion of what and where the patch is are on the tape for 
Spring '85. Meanwhile, be ready, and fix your own copies if you 
use the thing. 
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VMS 4.2 XQP breaks previous privileged code 

by Art McClinton, MITRE Corporation 

Although the symptoms described in this article are related to 
the jnet product developed by Joiner Assoc., the problems 
described will be apparant in any security conscious program 
developed under pre VMS 4.0 atmosphere. Joiner is delivering a 
patch that allows their programs to continue running. Users and 
systems managers will however note that the error messages 
issued do not immediately point to XQP as the cause of the 
problems. 

In an effort to tighten VMS security, the VMS V4.2 extended QIO 
processor (XQP) enforces the rule that programs must have 
sufficient privileges to close (as well as open) files. This 
new feature breaks programs that keep all image privileges 
turned off except at the instant that they are needed, including 
jnet Vl.2. Though you may not yet be using VMS V4.2, you may 
have a 

Near-V4.2 XQP from the Remote Diagnostic Center to fix certain 
problems in Files-11 disk handling under V4.0 or V4.l. 

Symptoms included various privilege violation messages when 
nonprivileged users send VMSmail or files over the RSCS network. 
The files are created as JANSYS:linkname.RSC, but the 
linknameDaemon is not awoken and the queue count is not 
incremented. 

An Electronic "Campground" For VAX Users 

Gary Grebus 

Anyone who has attended a DECUS Symposium knows about a 
campground: it's place to drop in and talk shop, read notes on 
the bulletin board, and look for help with problems. Some of 
the best information is shared in this informal setting. 

Now imagine a campground that is available not 
symposium, but 24 hours a day, every day of the 
you can visit electronically without leaving 
office. Such an electronic "campground" is 
CompuServe's Information Service. 
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CompuServe Information Services is a commercial information 
"utility". One of the many services offered to their 
subscribers are SIG's (sometimes called Forums), a method for 
communication between individuals with similar interests. 
Stuart Fuller, a DECUS member in the Detroit area, arranged to 
start a SIG devoted to one of his interests, VAX's. Since 1983, 
Stu has been the SYSOP or caretaker of this useful information 
exchange. Currently, over 100 users a day visit the SIG, and 
the total SIG membership numbers over 1000. 

The CompuServe VAX SIG offers a number of services. One central 
feature is the bulletin board. This is an easy-to-use mail 
system for posting messages on such topics as VMS software, VAX 
hardware, UNIX on VAX, and VMS Communications. Messages can be 
posted to the general public or to a specific SIG user. Content 
ranges from "Does anyone know of a SNOBOL compiler for VMS ••. " 
to "We've just found an interesting problem with DMF-32's ••• " to 
"Can anyone help me with this problem with terminal QIO's ••• ". 
The bulletin board is the place to get or give help and to find 
out what other VAX users are doing with their systems. 

Another service of the "campground" is the Data Library. This 
is a collection of files containing public-domain software, 
articles of interest to VAX users, and information about using 
the SIG. Files can be "downloaded" to your VAX using various 
protocols, and you can upload contributions to share with other 
users. Currently, about 4 megabytes of VAX related files are 
available online. 

Other services include real-time online conferences using a 
facility much like the VMS PHONE utility, and a user list giving 
names and interests of other SIG users. The VAX SIG is also 
currently host to DEC Personal Computer activities on 
CompuServe. A wealth of information on DEC Rainbows and Robins 
is available. 

The CompuServe Information Service is accessible by local phone 
call through TYMNET, TELENET, DATA PAC (in Canada), and 
CompuServes own network. Usage rates vary based on time of day, 
baud rate, and the network used. CompuServe subscription 
"Starter Packs" are sold through most local computer dealers. 
The CompuServe VAX SIG is accessed through menu page PCS-16. 
Enter "GO PCS-16" at the menu prompt. Hope to see you online! 
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Building Efficient Images on VAX/VMS 

Benn Schreiber, Commercial Languages and Tools 
DEC, 110 Spit Brook Road (ZK02-3/K06) 

Nashua, NH 03062-2698 

Program Sections (PSECTs) 

o Describe a portion of memory by size and contents 

0 Have a user-assigned name and a set of attributes 

o Typical psects produced by VAX language compilers 

Read-only code 

Read-only data 

Read-write data 

o Language compilers define contents of psects 

o In MACRO and BLISS, psect attributes and contents are 

0 

0 

0 

under programmer control 

Important PSECT attributes 

Relocatable (REL) and Absolute 
psects can be stored in memory. 
used for defining global symbols 
memory. 

(ABS) - Relocatable 
Absolute psects are 

and do not occupy 

Concatenated (CON) and Overlaid (OVR) - In an overlaid 
psect, the psect is the size of the largest 
contribution, and the contribution for each module 
starts at the same virtual address. In a concatenated 
psect, the size of the psect is the sum of all the 
contributions to it. 

Writeable (WRT) and Non-writeable (NOWRT) - Writeable 
program sections can be modified by your program. An 
access violation will occur if your program tries to 
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modify a NOWRT psect. 

o Executable (EXE) and Non-executable (NOEXE) - Has no 
effect on whether section contains executable code. 
Only used for creating image sections. There is no 
hardware support for execute-only. 

0 

0 

Local (LCL) and GLOBAL (GBL) scope - Controls 
search extent. The search for global 
encompasses all clusters, while the search for 
psects is limited to the current cluster. 

linker 
psects 
local 

Vector (VEC) and Non-vector (NOVEC) - Most 
NOVEC, with the exception of message 
protected code. 

psects are 
sections and 

o Attributes considered when creating a shareable image 

Shareable (SHR) and Non-shareable 
(NOSHR) - Determines whether psect is shared among 

more than one process. 

Position independent (PIC) and Non-position 
independent (NOPIC) - Specifies whether psect 
executes correctly regardless of placement in 
memory. Setting NOPIC does not affect the 
'position-independence' of the resulting image. 

o In a shareable image, psects that have GBL, OVR, and 
SHR attributes are like FORTRAN COMMON. 

o Psects with "similar" attributes are collected together 
into image sections. 

Image Sections 

o Image sections are a collection of psects with similar 
attributes. 

0 After it has read all input (object and 
image) files, the linker finds psects with 
attributes and gathers them into image 
(alphabetically within each image section). 
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o PSECT Attributes considered 

For executable 
VEC/NOVEC (8 
attributes) 

images: WRT/NOWRT, 
different combinations 

EXE/NOEXE, 
of psect 

For shareable images: WRT/NOWRT, EXE/NOEXE, 
VEC/NOVEC, SHR/NOSHR, and PIC/NOPIC (32 different 
combinations of psect attributes) 

o The order of psect attribute selection is fixed in the 
linker. This can be used to control the ordering of 
code and/or data within your image. Attribute order 
listed on page LINK-75 of the Linker Reference Manual. 

Clusters 

o A cluster is a concept used by the linker (and only the 
linker) 

Accumulate image sections 

Each shareable image input is a separate cluster 

o Clusters are made up of a group of image sections, 
which are in turn made up of a collection of similar 
psects. 

o You control placement of object modules in the image by 
use of the CLUSTER option. 

o You control placement of psects in the image by use of 
the COLLECT option. 

Copy-on-Reference (CRf) pages 

o With respect to an image file, CRF pages are those that 
will be process-private pages. 
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o Initialized, per-process data section. 

0 Occupy space in the image file. 

Demand-zero pages 

o Uninitialized (default to all 0), per-process data 
section. 

o Occupy no space in the image file, created at runtime 
by VMS memory management services. 

Transfer Vectors 

o Use transfer vectors to ensure upward compatibility in 
your shareable image. 

o Ensure transfer vector is at the very front of your 
shareable image. 

Use the CLUSTER link option and specify 
transfer vector as the first cluster. 

the 

$ LINK MYIMAGE, SYS$INPUT/OPTION 
CLUSTER=TRANSFER VECTOR,,,OBJ:TRANSFER VECTOR 
CLUSTER=THE REST~,,OBJ:MYLIB/LIBRARY •• ~ 

Very careful placement via psect attributes and 
psect name - make the attributes NOWRT, NOEXE, SHR, 
NOPIC, NOVEC and use a name that collates before 
any of your other psects ($$$TRANSFER for 
instance) • 

$ LINK MY IMAGE, SYS$INPUT/OPTION 
PSECT=$$$TRANSFER,NOWRT,NOEXE,SHR,NOPIC,NOVEC 
OBJ:MYLIB/LIBRARY/INCLUDE=TRANSFER_VECTOR 
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Linker GSMATCH option 

Use the GSMATCH option to control 
against your shareable image 
relink. 

when images linked 
(consumers) need to 

o Typically, you only change the minor ident of the 
GSMATCH when you change the image. This prevents 
images linked against the new version from accidentally 
running with the old version. 

o If you make incompatible changes (order of elements in 
the transfer vector, for instance), then you must 
change the GSMATCH major ident to force all consumers 
to relink. 

Shareable images 

o A collection of routines that are known to be debugged 
and working. 

o Greatly reduces link time as compared to linking 
against object libraries. 

o Improves memory sharing. 

o Reduces software maintenance costs/headaches. "Did you 
relink your image to pick up the new version of the 
PROTZ routine?'' 

0 

Shareable image libraries 

A name space translator. The linker looks 
shareable image library for a global symbol. 
finds the symbol, it determines which module (and 
the shareable image) contains the symbol. 
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o The modules in a shareable image library contain no 
code. 

o SYS$LIBRARY:IMAGELIB.OLB is a shareable image library. 

Image File Fixup Section 

o The linker uses the image file fixup section to guide 
the image activator in resolving references to 
shareable images. 

o Two types of image fixups done 

Code references are fixed by directing the image 
activator to modify a longword in the fixup section 
itself. All code references to a particular global 
name reference the same location in the fixup 
section. 

Data references (MACRO .ADDRESS) are EACH fixed up 
by the image activator. The fixup section contains 
a list of locations within the image that need to 
be modified. SECTIONS CONTAINING .ADDRESS DATA ARE 
NOT SHAREABLE. 

Hints for high performance images 

o Order and group modules according to usage. In a 

0 

phase-oriented image, such as a compiler, group the 
modules for the different phases together. This can be 
done by specifying the object module load order, or 
with the linker CLUSTER option. 

Reduce number of image sections by combining 'similar' 
psects where possible. In MACRO, don't randomly use 
psect attributes, this can generate extra unnecessary 
image sections. 
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0 

0 

To maximize 
group all 
unitialized 
checkerboard 
result. 

demand-zero pages and 
initialized data 
data together. 
(DZRO, CRF, DZRO, 

minimize CRF pages, 
together, and all 

This avoids the 
CRF) image that can 

Avoid using . ADDRESS data 
language compilers). In 
control, use self-relative 
than .ADDRESS data. 

(not possible with some 
languages where you have 
offsets in tables rather 

o Use the VAX Performance and Coverage Analyzer (PCA) to 
help you characterize your program's performance. 

0 Trade off disk space (image size) vs. activation time 
(number of image sections) by use of the ISD MAX and 
DZRO_MIN options. 

ISD MAX controls the maximum number of image 
sections in the image (default is approximately 
96). Increasing this value may decrease image size 
by allowing the linker to generate more demand zero 
sections, but may increase the total number of 
image sections. 

DZRO MIN controls the minimum size 
sectTon (default is 5 pages). 
number may increase the number 
sections, but be careful of the 
checkerboard. 
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of a demand zero 
Decreasing this 

of demand zero 
DZRO/CRF/DZRO/CRF 

Global Section Problems 

Pageswapper Editor's Note 

The only guess I can make is that this 
originated with Don Golden. At any rate, he is 
the one who sent it to me (along with articles 
by others) with no indication of the author. 

Dear Larry, 

I feel that these two problems (currently, unsolved) warrant a 
letter to the editor of the Pageswapper. I don't have 
solutions, yet, but think other users might appreciate knowing 
about these pitfalls. 

Our software product transfers large, and I do mean LARGE, data 
buffers between VAXen by using DECnet non-transparent task to 
task communications. It may or may not matter that the VAXen 
are tied together via an Ethernet link. The basic transfer 
algorithm is really quite simple. When the process responsible 
for the DECnet interface in one machine perceives the need to 
transfer data to the other machine, it first sends an interrupt 
message with some information about the message to be 
transferred. Included in this information packet is the desired 
byte count. This interrupt message is sent using a QIO (no 
wait). The same process then issues a QIO to write the actual 
message to the channel. If the message is greater than 65K, 
multiple QIO's are issued. 

The process at the receiving end wakes up when the interrupt 
message arrives. {The plot thickens (:>) }. What we want to do 
is this. The receiving process knows the size of the message 
being sent along with some other application dependent 
characteristics, for example, the name of the real destination 
process. It can use this information to create and map a global 
section. It then hangs a read or (or a series of reads) to 
match the write done on the other end on the channel. If this 
were to work, it could tell the process on the same node about 
the global section and then consider its work would be done. 

Not so fast, champ! This doesn't work. When the byte count 
approaches 4000 or so, this mechanism starts failing. Let me 
describe the failure syndrome. The QIOs on the sending system 
complete without apparent error. The QIO for the receipt of the 
message completes with a successful system service status. Its 
IOSB indicates an access violation, but shows the full byte 
count as having been transferred! 
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Closer investigation of the receive buffer indicates that fewer 
bytes than the full byte count actually arrived in the buffer. 
Even more interesting is that the actual number of bytes 
transferred is a strange number. It is a multiple of the DECnet 
buffer size less 15. That is, with a DECnet buffer size of 
1024, the actual number of bytes transferred is a multiple of 
1009. With a DECnet buffer size of 576, the number of bytes 
arriving in the receive buffer is a multiple of 561. 

We did a bunch of looking at our create and map 3lobal section 
code, assuming we had mapped it incorrectly and had thereby 
caused the access violation. We couldn't see anything wrong. 
Still, we had to make a test. These applications programs are 
written in that wonderful systems implementation { (:>) 
}language, PASCAL. Replacing the create and map section code 
with some PASCAL NEW commands, we could receive into a different 
type of buffer. 

Eureka!!! It works!!! Up to 6SK bytes, our test programs do 
not fail, we did not worry about going beyond 65K since if you 
can do 6SK a bunch of times one way you can do it another, 
right? WRONG!!! 

When we modified our production programs to do NEWs instead of 
create and map section, everything was OK for buffers up to 
65535 bytes. However, when our transfer request caused us to 
stack two reads and the second was more than 3 or 4 thousand, we 
got the same error syndrome on the second read as into the 
global section. This was a real stumper. 

While it would be fun to bang through fiche and figure this one 
out, we have a production system to ship and we needed to find a 
work around to the work around. By reading a series of smaller 
chunks, namely 49152 byte chunks, the work around began to play. 
You'll note that 49152 is roughly 16K plus 32K so it has all 
sorts of nice boundary conditions. 

This was all reported to DEC in an SPR which has not yet been 
answered. This is the most strange behavior out of DEC, since 
usually they are really helpful in at least giving back a status 
on problems like this. 

The Global Section Problem 

Our software product has a suite of programs which create and 
map page file sections. These are sections which use the page 
file as their backing store and are just great for temporary 
storage and interprocess communications. We use a directory and 
naming convention that allows us to generate unique names, and 
then to find the names later. When we complete the use of a 
section and delete it we return the name to the directory 
structure. The directory module puts the name back on the top 
of a linked list, where it can be used again. 
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This particular suite of programs tend to activate one another 
in the following way. Process A activates process B, gets rid 
of its sections, and hibernates. Process B starts up gets some 
sections and does its thing. Reasonably often process B gets 
the name that process A discarded. Looking in the global 
section list, there will be a section mapped to Band one of the 
same name in the delete pending list. 

If this goes on long enough, the delete pending list gets really 
long and the number of global sections reaches the sysgen limit. 
When this happens, our software product shuts down. This is not 
a satisfactory situation. 

The problem is, the global sections marked delete pending seem 
never to get really deleted. We asked DEC about this and they 
really couldn't or didn't give us an answer. 

By returning used names to the end of our directory structure 
list and pulling new name off the top of the list, the entire 
problem vanished. 

It appears that there was a problem in the global section name 
space, once the name got reused, the section marked delete 
pending could not be disposed of. 
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*** VOTE *** VOTB *** VOTE **k VOTE *** VOTE *** VOTE *** 

System Improvement Request Ballot 

FALL 1985 

Everyone has an opinion about what is right or wrong with VAX. 
Here is your chance to influence the directions of fut~re DEC 
development, The VAX Systems SIG System Improvement Request 
(SIR) program provides a major vehicle by which the VAX user 
community expresses its concerns and desires to Digital. Your 
opinion is important, and every ballot adds to the influence of 
the SIR program. Don't complain about the directions VMS takes 
unless you help provde the direction! 

Attached you will find the current collection of System 
Improvement Requests and a ballot form on which to record your 
preferences. Please take the time to review the enclosed SIR's 
and assess their effect on your use of VAX's. For your 
convenience, the ballot items have been grouped by area of 
interest. New for this ballot is a section of items proposing 
improvements for the SIR process itself. Please give us your 
input on ho~ this process can be improved. 

Also, please fill out the revised questionnaire portion of the 
ballot. Such information helps point out requests which are 
important to a particular segment of the VAX community. 

Please return your ballot AS SOON AS POSSIBLE. To allow time 
for DEC to respond, BALLOTS RECEIVED AFTER NOVEMBER 4 CANNOT BE 
COUNTED. The results of the voting and DEC's responses will be 
gi~en at the VAX SYSTEM SIG SYSTEM IMPROVEMENT REQUESTS session 
of the Fall 1985 DECUS Symposium in Anaheim, and will be 
published in the Pageswapper. 

Instructions 
You have a total of 100 points to allocate among the SIR's on 
the ballot (excludinq the section on the SIR Process itself). 
The more points you allocate to a particular ~SIR, the more 
strongly you wish to see this feature included in the VAX or 
VMS. You may assign your points in either a positive sense (to 
encourage the change) or a negative sense (to discourage the 
change). In order to assure a wide range of improvements, you 
may not assign more than 10 points to any one SIR. 

To allocate points to a SIR simply record the number of the SIR 

in the column labeled SIR NUMBER, and the number of points to 
allocate to it in the column labeled POINTS. Remember you can 
specify only 100 points total (i.e. +70 points and -30 points 
uses all your 100 points). Please note that any ballot not 
following the points assignment rules, or not specifying a DECUS 
membership number will not be counted. Only one ballot per 
member will be accepted. 

VMS Internals 

SIR: F85-l 

Abstract: Provide a means to keep control of a drive obtained 
via assisted MOUNT. 

Description: Operator-assisted MOUNT provides a way to have a 
volume mounted on an arbitrary drive. However, there is no 
way to avoid relinquishing control of the drive when it 
must be dismounted, for example to re-INITIALIZE the 
volume. Without this control, it is possible that the 
volume could be switched and the INITIALIZE or re-MOUNT be 
done on the wrong volume. ALLOCATE is only effective if 
done before the MOUNT, which is impossible when the drive 
assignment is done by MOUNT. 

SIR: F85-2 

Abstract: Implement a quota to limit the RATE of buffered 
I/O's. 

Description: The VMS documentation suggests how to deal with 
excessive terminal I/0 and suggests redesigning the user 
programs. For the usual case where this is not practical, 
a quota should be available to restrict the maximum rate at 
which a process could generate buffered I/O's. Alterately, 
it should be possible to prevent VMS from boosting the 
priority of a process performing buffered I/O at a rate 
above some system-wide threshold. Currently, a process 
doing excessive buffered I/O degrades the whole system and 
is rewarded by receiving a priority boost. Reducing the 
BIOLM quota does not solve the problem, since the priority 
boost insures troublesome process receives prompt service. 
Putting an upper limit on the buffered I/O rate per process 
would preserve the system's responsiveness at the cost of 
degrading the response time of the offending process. 
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SIR: F85-3 

Abstract: Provide facility for parsing a privilege string. 

Description: VMS should provide a common facility (as both an 
RTL routine and a DCL lexical function) which can convert 
between the textual representation of a VMS privilege list 
and the corresponding bit mask. This would make it easy to 
reliably handle privilege specifications in applications 
and would ease tracking future enhancements in VMS. 

SIR: F85-4 

Abstract: Provide more detailed CPU usage information in 
MONITOR. 

Description: The MONITOR displays which show CPU usage should 
optionally provide much more detailed information about 
where the CPU is being used. For example, it should be 
possible to break down the kernel mode display of MONITOR 
MODES by its major components (QIO, file system, paging, 
etc). MONITOR PROCESS/TOP CPU should be able to break down 
process CPU usage by access mode. Such additional detail 
is frequently needed to identify the actual performance 
problem from among several similar possibilities. 

SIR: F85-5 

ABSTRACT: Enhance the ALLOCATE command. 

Description: Enhance the ALLOCATE command to enable a user to 
optionally queue the allocation request when all qualifying 
devices are busy. Device allocation should be handled by a 
queue manager similar to the VMS V4.0 print queue manager, 
and the allocation request queues should be made 
cluster-wide to support cluster-visible devices. 

User functions should include the ability to specify 
characteristics required of a generic device, the automatic 
notification of allocation, the ability to delete an 
allocation request, the ability to examine the allocation 
request queue, and the ability to do other interactive 
processing while waiting for an allocation request to be 
granted. 

Operator functions should include the ability to mark 
failing devices as unavailable and the ability to force a 
deallocate. Manager functions should include the ability 
to define device characteristics and specify physical 
devices as possessing those characteristics. 

Device allocation and deallocation should place records in 
the accounting file so that charge back accounting can be 
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done for allocated devices. 

A mechanism for avoiding deadlocks when multiple devices 
are allocated should be provided. 

Examples: 

$ ALLOCATE/QUEUED/WAIT TAPE$CLASS:­
/CHARACTERISTICS= (DENSITY:6250) LOGICAL_TAPE 

(Queue an allocation request for a tape drive with 6250 
bpi capability and wait until the allocation has 
completed.) 

$ ALLOCATE/QUEUED/NOWAIT/NOTIFY DISK$CLASS:­
/CHARACTERISTICS=(RA60) MY_DISK_PACK 

(Queue an allocation request for an RA60 disk drive and 
return control to my terminal. Notify me when the 
allocation has completed. 

SIR: F85-6 

Abstract: Provide support for running multiple versions of a 
layered product. 

Description: In a production environment, it is almost always 
an unacceptable practice to blindly replace the existing 
version of a layered product with a new version. Some sort 
of local testing or quality assurance is usually required. 
However, the current VMS product installation procedures do 
not support such an installation. Installing a "test" 
version of a product is a tedious and error-prone task. 

The VMS layered product installation should support 
multiple versions of a product on the same system, and 
should provide an easy way to switch between versions of 
the product. Note this may require switching a variety of 
images, shareable libraries, help libraries, DCL tables, 
etc. In the case where the product manipulates a global 
database (such as the Common Data Dictionary) , the 
installation procedures should provide for the creation of 
a test version of the database. 

SIR: F85-7 

Abstract: Provide for user-supplied 
terminal driver and applications. 
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Description: VMS should provide a facility to al low 
user-supplied, non-privileged programs to act as filters 
between the user's terminal and any application. These 
filters, traps, or translators could provide 
"one-keystroke" access to a variety of useful functions, 
similar to the "pop-up" utilities available on various 
personal computers. At minimum, such a filter might allow 
access to the SPAWN and ATTACH facilities of DCL. Or, it 
might provide access to a "notepad" file, or perform 
keystroke mapping for a non-standard keyboard layout. In 
any case, this facility would act without disturbing the 
previously running program. 

srn: F85-8 

Abstract: Provide a SYSGEN DISCONNECT command 

Description: When configuring devices with the SYSGEN CONNECT 
command, it would be useful to be able to reconfigure the 
device without rebooting the system. This would allow 
correcting the specification of CSR address or vector due 
to an error in the CONNECT or in the device controller 
switch settings. 

This capability need not be applicable to all drivers or 
devices. It is not necessary that devices supported by a 
port/class driver be disconnectable. The idle device test 
used by SYSGEN RELOAD (even if not highly reliable) could 
still be employed with no more risk than is currently 
present. At a minimum, it should be possible to change the 
CSR and vector for a device even if the device cannot be 
completely DISCONNECT' ed. 

This request is a repeat of an item which has previously 
made the top 10 SIR list. 

SIR: F85-9 

Abstract: Propagate the file ERASE attribute to new versions. 

Description: VMS Version 4 has gener~lly added the convention 
of propagating file protection attributes from previous 
versions of a file. Since the ERASE attribute has similar 
security implications, it should be propagated in the same 
manner. 

SIR: F85-10 

Abstract: Allow an image to be installed with a priority and 
UIC. 
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Description: The ability to provide a base priority increment 
or decrement while running a specific image would be a 
great help in a heavily loaded interactive system. For 
example, the EDT editor might be installed with higher 
priority to help its responsiveness, while a CPU-intensive 
compiler might be forced to execute at a lower priority. 
The ability to run with a UIC other than the owner's is a 
great help in cases where mailbox communication is 
necessary. The VMS INSTALL utility should allow both of 
these conditions to be specified, in the same manner as 
enhanced privileges. 

SIR: F85-ll 

Abstract: Provide a means to perform an in-place compression of 
a disk. 

Description: One of the trade-offs associated with the Files-11 
disk structure is that, with time, the disk space becomes 
fragmented into many small extents. This causes increased 
inefficiencies in disk I/O, since files are less likely to 
be contiguously allocated and since more overhead is 
required to keep track of the file extents. 

The solution to this problem has always required that a 
disk be dumped to tape (or disk) and reloaded to compress 
the files into contiguous allocation. However, with the 
advent of larger, non-removable disks, the time required to 
perform such a compression has become extremely large. 
While this may be a very difficult problem, it would be 
extremely beneficial to have a way to perform such a 
compression without the need to completely dump and reload 
the disk or disk volume set. 

Even if a complete solution cannot be achieved, a partial 
implementation could be useful. Any procedure which could 
produce a useful amount of compression in less time than 
required for a dump/reload would be a great benefit. 

SIR: F85-12 

Abstract: Expand use of page files for swapping. 

Description: In the absence of a swap file, the swapper will 
swap to the primary page file. The swapper should be able 
to use any available page file when there is no swap file. 
It also should be able to use more than one page file for 
swapping when multiple page files are available. A large 
cluster of machines with lots of memory and a common system 
disk cause too high an I/O load on the common disk. This 
request would provide additional flexibility in spreading 
the paging and swapping load to other disks. 
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SIR: F85-13 

Abstract: Add simplified insert and extract 
callable Librarian. 

routines to 

Description: It is suggested that 8 additional entry points be 
added to the callable Librarian to assist in the 
insertion/extraction of dat~ from libraries through 
programs written in high level languages. These entry 
points would be of the form LBR$INSERT xxx and 
LBR$EXTRACT xxx where xxx is a valid library type (MLB, 
OLB, TLB, HLB). The routines would have three parameters: 
the library index (as used by the other Librarian 
routines), the name of the module to insert/extract, and a 
filespec where the extracted module would be written to or 
the inserted module read from. 

SIR: F85-14 

Abstract: Alter the mechanism which delivers priority boosts. 

Description: The VMS scheduler gives priority boosts in 
response to various system events, including terminal 1/0 
completion. Often the process has to wait a long time at 
base priority before the scheduler sees it and actually 
implements the new priority by requeueing it in the higher 
priority queue. It is suggested that the code which does 
the priority boost also should requeue the process into the 
higher priority queue. This suggestion is aimed at 
improving response for highly interactive tasks like 
editors. 

SIR: F85-15 

Abstract: TCP/IP support is needed under VMS. 

Description: A large number of workstations, 11 intelligent 11 test 
instruments, and process control systems are currently 
available which use the UNIX operating system. These UNIX 
based systems very often support the TCP/IP network 
protocol. There is frequently a need to connect such 
devices to a VAX running VMS. VMS should support TCP/IP 
with file transfer capability to allow for such 
communications. 

SIR: F85-16 

Abstract: Add FILE ID item to $GETQUI. 
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Description: The $GETQUI service should have an item which 
returns the File Identification for the file in a job, 
This information is necessary to access a file which is not 
entered in a directory, such as a file produced through a 
spooled device. 

SIR: F85-17 

Abstract: Support a standard print control format for printable 
files. 

Description: VMS tools, utilities, and programs use an almost 
capricious variety of carriage control formats when 
producing human readable output files. This includes 
FORTRAN style carriage control, implied carriage control, 
and PRN style carriage control. A particularly troublesome 
practice is creating multiple lines of printed output by 
embedding ASCII control characters in a record. This is 
done in the listings from several compilers. This variety 
of formats causes considerable problems when the files must 
be transferred through a heterogeneous network for final 
printing. All DEC-supplied software should be modified to 
produce one standard carriage control format. At a 
minimum, DEC should supply a utility which can convert any 
printable file to a standard format. 

SIR: F85-18 

Abstract: Develop class-based scheduling facilities for VMS. 

Description: Under VMS, a long, compute-bound batch job can 
prevent a lower prioirty batch job from getting many 
computes. With a class-type scheduler, one can specify 
that a specific class of users get at most a fixed percent 
of the available computes; various methods are available 
for handling the "leftover" portions of the processor 
(which exist when not all classes are on the system at the 
same time). Also, class-type schedulers can emulate 
preemptive schedulers. The system should degrade 
"gracefully" under load, not suddenly. 

CPU time guarantees do not answer the problem entirely, 
since this concept really addresses the inverse of the 
above: the ability to specify that a given class gets AT 
LEAST a specified percentage of the processor. Such 
implementations would normally be under stricter 
administrative controls, to avoiJ over-subscribing of the 
available resources. 

With clustered systems, a class scheduler may rapidly 
become a necessity. One of the major market needs is for 
machines to act as compute servers, so that entire machines 
need not be dedicated to single applications. This will 
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not be feasible unless resources can be partitioned in a 
definable and reproducible fashion. 

SIR: F85-19 

Abstract: Provide a 
information. 

service to return extended error 

Description: Many of the condition values returned from system 
services are not sufficiently precise (e.g. NOPRIV, no 
privilege for attempted operation). However, modifying the 
services to return more specific codes would break many 
existing applicait·)ns. As an alternative, VMS should 
provide a system service which returns extended error 
information about the last system service failure. This 
would include more specific codes (e.g. which privilege 
was not available). 

DCL and Utilities 

SIR: F85-20 

Abstract: Add a keyword search capability to HELP. 

Description: It would be useful to have a feature in the HELP 
utility which would accept a keyword and display a screen 
showing the keyword's occurrences in context. Thus 
specifying something like: 

$ HELP/KEYWORD="/date" 

would return information showing where HELP has entries 
containing the keyword "/date". The context should include 
the hierarchical list of topics needed to locate the 
reference. Frequently you may know the keywords related to 
a topic, but not the exact path needed to locate the 
information. 

This facility might be generally useful apart from HELP as 
an enhancement to the SEARCH utility. It could allow 
searching of text and macro libraries with a display of the 
context as well as the module name. 

SIR: F85-21 
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Abstract: Add /NOIMAGE debugging option for 
procedures 

DCL command 

Description: Development and debugging of complex command 
procedures would be simplified in many cases if a facility 
similar to the RSX /NOMCR switch were available. The 
desired functionality would be to avoid activating images 
such as COPY and DELETE, etc. This would eliminate 
check-out tests that had undesirable side effects like 
deleting files based on an improperly constructed symbol 
substitution. The primary purpose would be for syntax 
checking of DCL, it would be the user's responsibility to 
elimiate all non-DCL entries read in by user images. Some 
control over which images would not be activated on a 
session-by- session basis would be desirable. 

SIR: F85-22 

Abstract: Allow command procs to be invoked from a library. 

Description: DCL should support (on a process-by-process basis) 
a default text library to search for command procedures to 
be executed. This could reduce run time by minimizing 
directory searches and file opens. If the requested 
command proc were not found in the library the current 
default directory would be searched as is currently done. 
This facility would not apply to an @filespec that 
contained any node or directory specification. Some 
ability to turn this facility on and off as well as 
redefine the library would be needed. 

SIR: F85-23 

Abstract: Provide an optimizer for DCL. 

Description: By applying existing compiler optimization 
techniques it should be possible to create a utility that 
converts an existing command proc into an optimized form. 
It would not be necessary to try to preserve the proper 
location and context of documentary comments. As much as 
possible the original symbol names should be preserved. 

SIR: F85-24 

Abstract: Add automatic closing capability for command procs. 

Description: When a command proc is aborted via <CTRL/Y> or 
<CTRL/C> or any other abnormal event, some facility should 
be provided to automatically close all files opened. This 
would elimiate frustration over accidentally restarting the 
command proc with the old files. Note for compatibility 
with existing command procs that rely on the current 
behavior this would need to be implemented in a 
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user-controllable fashion. It would be desirable if this 
behavior could be specified as either: a default for all 
command procs executed, applies only to this command proc 
execution or applies only to specified files in this 
command proc execution. 

SIR: F85-25 

Abstract: Provide enhanced <CTRL/T> capability. 

Description: In order to facility debugging of systems that 
utilize subprocesses it would be desirable to have a mode 
of behavior for <CTRL/T> or some other control sequence to 
perform the equivalent of a <CTRL/T> for all process and 
subprocesses descended from the main process. This would 
enable the user to ascertain if the subprocesses are 
working or have become hung up by monitoring the 
information provided. 

SIR: F85-26 

Abstract: Provide a "catch symbol" for the DCL interpreter. 

Description: If a catch symbol facility were provided in VMS 
DCL that would be invoked when DCL failed to understand a 
command, it would be relatively easty to "catch" and parse 
in complex fashions "other" commands. These "other" 
commands would not need to follow DCL SYNTAX or be parsed 
by DCL but would be parsed by a user-supplied image. It 
would also be desirable if the user parsing image were 
redefinable by some method. 

SIR: F85-27 

Abstract: Enhanced DELETE command behavior. 

Description: It would be desirable to provide some 
would allow the DELETE command to detect 
omission of the required ";" and behave as if 
had been typed. This behavior would then 
behavior of the RSX DELETE command. 

SIR: F85-28 

Abstract: Modified behavior of the PURGE command. 

method that 
humanely the 
";*/confirm" 
parallel the 

Description: A user can purge all files in 
giving a PURGE command with no filespec. 
command with a filename only results in 
changing this behavior to treat PURGE with 
PURGE filename.* and purge all file types 
filename, behavior would be consistent. 

a directory by 
However a PURGE 
an error. By 
a filename as a 
for the given 
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SIR: F85-29 

Abstract: Improve the behavior of the /CONFIRM qualifier. 

Description: Currently, all commands that accept the /CONFIRM 
command expect a positive response of "Y" to cause the 
aciton to be taken, with the default behavior being "N". 
It would be desirable to have a user-controlled method of 
altering this so that the default behavior would be the 
requested action and thus a declination response of "N" 
would be necessary in order to skip performance of the 
requested action. 

SIR: F85-311J 

Abstract: Modify the treatment of SET VERIFY and SET NOVERIFY 
by DCL. 

Description: It would be desirable if DCL would automatically 
preserve the verify state that was in effect at each level 
of command proc nesting. This would eliminate annoying 
changes of verification state caused by the interruption or 
termination of a subordinate command proc. That is, 
propagate the VERIFY status downward through nested command 
procs but NEVER upwards. This would also eliminate the 
need for users constantly to add DCL commands to their 
command procs to maintain the VERIFY status of their caller 
and restore it on exit. 

SIR: F85-31 

Abstract: Provide SET PROTECTION support for logical name 
tables. 

Description: Now that logical name tables have been made 
protectable objects and given protection masks, it is 
necessary that one be able to manipulate and examine these 
protections. This applies to all logical name tables: 
SYSTEM, USER, GROUP, JOB, etc. 

SIR: F85-32 

Abstract: Restore the size of the LIB$GET_FOREIGN buffer. 

Description: Currently DCL restricts the total size of 
command string passed by a foreign command to 
characters. This restriction of 255 did not apply in 
3.6 (some large one probably did) and the new limit of 
is now causing working programs to break. This problem 
particularly aggravated by the longer filenames 
resultang filespecs supported by VMS 4.llJ. 
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SIR: F85-33 

Abstract: Add a utility for setting certain file attributes. 

Description: Certain file attributes describe only the 
interpretation of the data, not its actual structure. A 
utility should be available which can change such 
attributes to alter the interpretation of the data. The 
most common such change is to switch a file (perhaps 
obtained from a foreign tape) between FORTRAN and 
Carriage-Return carriage control. Another example is to 
switch a file among the various forms of STREAM record 
formats. Such a utility would eliminate the need to 
CONVERT large files or do QIO-level programming to 
accomplish this type of change. 

SIR: F85-34 

Abstract: Add a match limit to the SEARCH utility. 

Description: Currently, SEARCH scans the entire file for EVERY 
occurrence of the specified search string. It would be 
useful to be able to limit the number of occurrences which 
are searched for. This would be hlepful when searching a 
large number of files and the existence of one (or some 
fixed number) of occurrences of a stirng is sufficient to 
identify the file. $ SEARCH/LIMIT=l *.FOR "FROBOZ" would 
identify all FORTRAN programs containg the string FROBOZ. 
Once the limit of successful matches is reached SEARCH 
would close the file and proceed to the next one. 

SIR: F85-35 

Abstract: Enhance DIFFERENCE utility to recognize 
delimiters for C. 

comment 

Description: When invoked with the /COMMENT DELIMITER switch, 
the DIFFERENCE utilty, by default, recognizes comment 
delimiters for many of the popular programming languages 
(MACRO, BLISS, FORTRAN) based on DEC-defined file types. 
This should be extended to recognize "C" programs and the 
standard /* */ pair$. 

SIR: F85-36 

Abstract: Enhance the MAIL utility to track delivery 
messages. 

of 

Description: When using MAIL it should be possible to request 
complete tracking of message delivery. This would make it 
possible for the sender to obtain a list of who had read a 
message, on a by-message or by-user basis. For messages 
sent across DECnet, it is NOT acceptable to lose the record 
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of delivery if the originating node is unavailable at the 
time that the message is read. 

SIR: F85-37 

Abstract: MAIL should be able to send mail to all usernames. 

Description: MAIL should have an option which allows a suitably 
privileged user to send a message to all known usernames. 
This would provide a convenient method of delivering site 
information, notices, etc. in a form familiar to the 
recipient. To allow finer control, the MAIL SEND command 
should also have an /EXCLUDE qualifier which allows a user 
or group of users to be excluded from the mass delivery. 
The /EXCLUDE list would presumably be smaller and more 
manageable than the list of all known usernames. 

SIR: F85-38 

Abstract: Provide a callable interface to the MAIL facility. 

Description: Many applications require automatic delivery of 
status messages or notifications to one or more users, 
something which can be very effectively done via MAIL. 
However, implementing such a service via exit commands or 
DECL subprocess spawns is cumbersome and error-prone. It 
would be very useful to have a MAIL facility that is 
callable by a user program directly. Separate entry points 
for each function or a facility to accept a properly 
formatted text string or file would be acceptable. This 
facility could also be used to build a gateway between mail 
systems in a multivendor installation. 

SIR: F85-39 

Abstract: Provide a /NOADVANCE option on the DCL WRITE command. 

Description: DCL should have a mechanism which allows a 
to be written to SYS$0UTPUT, without positioning 
next line. This facility would be useful when 
positioning control is required, for example 
generating output onto a pre-printed hardcopy form. 

SIR: F85-40 

string 
to the 
exact 

when 

Abstract: SET TERMINAL/INQUIRE should be able to determine the 
mode of a VT200 series terminal without changing that mode. 

Description: With VMS V4.l, a VT220 terminal set in VT100 mode 
is automatically changed to VT220 mode by the command SET 
TERMINAL/INQUIRE. This is contrary to the previous 
treatment of VT52 mode on VT100 terminals and is in general 
a disservice. Although there may be cases where changing 
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the mode is desired, there are plenty of cases where only 
inquiry is needed; for instance where a distinction needs 
to be made between video and hardcopy terminals, without 
disturbing a user's choice of terminal mode. Perhaps an 
optional qualifier would be in order. 

SIR: F85-41 

Abstract: Enable DCL READ command to extract fields from a 
record. 

Description: Currently the DCL READ statement returns the 
entire contents of a record into a DCL symbol. READ should 
be enhanced to be able to divide the record among several 
symbols. For example, 

READ FOO BAR(l:l0), BAZ(l3:15), 

would return characters 1 through 10 of the record in 
symbol BAR, characters 13 through 15 in BAZ, etc. In 
addition, a simpler, delimiter-based format could also be 
supported. 

READ/DELIMITER=";" FOO BAR, BAZ, 

would extract the fields delimited by the 
character. 

System Management 

SIR: F85-42 

Abstract: Enhance the network support in BACKUP. 

Description: BACKUP 
capabilities: 

should have enhanced 

specified 

networking 

1. It should generate a remote backup object to handle 
magtape and file selection remotely from remote tapes 
or save-sets. 

2. Standalone BACKUP should have 
capability. 
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rudimentary DECnet 

3. Standalone BACKUP should be down-line loadable over 
Ethernet. 

BACKUP is extremely useful, but it lacks certain important 
networking capabilities. The ability for BACKUP to invoke 
a remote network object version of itself would have 2 
useful results: the remote object could mount and handle 
the magnetic tape (with increased reliability due to 
BACKUP' s superior tape handling), and it could do file 
selection from remote save-sets which would greatly 
decrease network traffic. (At present, the whole save-set 
must be processed by FAL and the files locally selected by 
BACKUP). Some rudimentary DECnet support in Standalone 
BACKUP is a big piece missing from the MicroVAX support. 
Anyone who has loaded 31 floppies will agree. (We won't 
all be ordering TK50's). Having BACKUP down-line loadable 
over Ethernet would be the ideal in support for remote 
systems. 

SIR: F85-43 

Abstract: Summary ACCOUNTING report should list actual times of 
first and last entries. 

Description: When generating summary reports with the 
ACCOUNTING utility the input file often does not cover the 
entire period specified. There is no way of knowing from 
the summary report if this is the case. The ACCOUNTING 
utility should extract the first and last dates represented 
in the data and include that in the summary report. 

SIR: F85-44 

Abstract: Add volume initialization parameters to Standalone 
BACKUP. 

Description: The Standalone BACKUP utility should allow the 
user to initialize an output volume with explicitly 
specified parameters. This is particularly important for 
single-disk systems, where it is otherwise impossible to 
change volume parameters such as cluster factor. 

SIR: F85-45 

Abstract: Provide facilities for estimating and monitoring time 
required for a BACKUP. 

Description: BACKUP utility should optionally be able to 
estimate the time and number of tapes required for a BACKUP 
operation. This would allow operators to budget their time 
and tape volumes. 

BACKUP should also include the currently active file spec 
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as part of its message requesting a new tape volume. This 
would allow the operator to monitor the progress of the 
backup and would allow selection of tape volumes of the 
appropriate size. 

SIR: F85-46 

Abstract: Expand STANDALONE BACKUP to allow the use of some 
subset of DCL. 

Description: The STANDALONE BACKUP utility requires the user to 
type the BACKUP command line manually. Often this command 
can be rather large and complex. In the hands of a less 
knowledgeable user, an error in the command line can have 
disastrous effects. It would be useful to be able to use a 
command file to invoke the utility. If some subset of DCL 
were available it would be easy to prompt the user through 
the BACKUP process. 

SIR: FSS-47 

Abstract: Improve STANDALONE BACKUP'S handling of 
write-protected disks. 

Description: To avoid accidents with STANDALONE BACKUP, it is 
desirable to write-protect the disk being backed up. This 
is unworkable if the backup date is to be recorded 
following the operation. BACKUP should re-check the 
write-ability of the disk when it begins the recording 
pass, and possibly ask for operator intervention to make 
the disk write-able. 

SIR: F85-48 

Abstract: Provide a "manual recover" mode for BACKUP 

Description: While BACKUP has generally excellent error 
recovery capabilities, there ar occasionally times when 
some part of the tape information cannot be read. For 
example, a damaged label might prevent a saveset from being 
usable, or a damaged file name might prevent the data from 
being reloaded. For such cases, BACKUP should have an 
interactive "recovery" mode in which the user could be 
prompted to supply values for missing information. 

Obviously, such a facility would make it impossible to 
guarantee the integrity of the data restored. It would be 
the user's responsibility to review and assess the validity 
of the data. However, often recovering imcomplete data may 
be better than not recovering any at all. 
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SIR: F85-4g 

Abstract: Provide a screen editor interface to AUTHORIZE. 

Description: VMS should provide a screen oriented extension to 
the AUTHORIZE utility. This would simplify the increasing 
complex task of adding and maintaining usernames. This 
facility should be based on the new TPU editor and should 
be user extensible to allow for local enhancements. 

SIR: F85-50 

Abstract: Add /INTERACTIVE and /IMAGE qualifiers to SHOW SYSTEM 
and MONITOR PROCESS. 

Description: When examining the processes on the system, it is 
sometimes only the interactive processes which are of 
interest. SHOW SYSTEM should have an /INTERACTIVE 
qualifier similar to its /BATCH qualifier. This is 
particularly important on systems which have a large number 
of detached or batch processes which clutter the display. 
The same feature should also be available in 
MONITOR/PROCESS. 

Both utilities should also have the ability to display the 
currently executing image for all processes. This is 
particularly important in MONITOR when it is essential to 
know what image a troublesome process is running. 

SIR: F85-51 

Abstract: Support SYS$WELCOME in group logical name tables. 

Description: It is frequently necessary to tailor the 
appearance of a VAX for different user groups (e.g., 
in-house users, r~search sponsors, application users, 
etc.). To aid in such tailoring it should be possible to 
define SYS$WELCOME in the group logical name tables 
(instead of just in the system table). A requirement for 
EXEC mode logical names would provide additional control 
over use of this feature. 

SIR: F85-52 

Abstract: Provide more flexibility in the SHUTDOWN procedure. 

Description: The current facility for site modifications to the 
SHUTDOWN procedure (SYSHUTDWN.COM) is not sufficiently 
flexible. It would be useful to have an additional site 
exit available at the time the SHUTDOWN is initally 
invoked, which could be minutes or hours before the actual 
shutdown occurs. Such an exit would allow all shutdown 
related questions to be asked and answered at the same 
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time. It would also allow "idle-down" processing 
stop accepting new work) to be started, before a 
cutoff in SYSHUTDWN. 

(i.e.' 
final 

SIR: F85-53 

Abstract: Provide support for "restricted" DCL environments 

Description: It should be possible to create an environment 
similar to a captive command procedure by reducing the 
facilities accessible from DCL. This would be much more 
convenient than custom building a new command interpreter 
(the captive procedure) for each application. The current 
SET COMMAND utility provides the base of this capability. 
Additional support is required to insure that only the 
images specified in the DCL tables could be executed, and 
that tables could not be modified by the captive user. 

Even if this facility were somewhat complex to use, it 
would probably be easier than insuring each custom written 
captive procedure is secure •nd effective. 

SIR: F85-54 

Abstract: "Unbundle" the functions of the CAPTIVE login flag 

Description: The login flag CAPTIVE is currently the only way 
to enforce the execution of the command file specified in 
the /LGICMD field. Unfortunately, CAPTIVE also disables 
the use of the login /DISK qualifier and implies the flag 
DEFCLI. This is not necessary when the /LGICMD field 
contains a full file spec for the procedure. Control of 
the /DISK qualifier and of the /LGICMD should be available 
as separate flags. 

SIR: FSS-55 

Abstract: Enhance the SHOW command in AUTHORIZE 

Description: very often a need arises to check all of the users 
in the UAF for one particular AUTHORIZE parameter, such as 
who has what privileges, or how many people have an 
increased WSEXTENT. It would be very handy to be able to 
enter "SHOW/WSEXTENT [*,*] rather than having to write a 
program to do this or go through a full record for hundreds 
or thousands of usernames. 

This could be extended also with the ability to specify a 
range for the parameter within which to choose records. 

Another handy item would be to extend the 
specifiers for UICs to alow the use of "%" signs. 
an entire range of UIC's can be scanned or listed 
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SIR: F85-56 

include the entire file or enter the command 

Abstract: VMS should log the fact that one process was stopped 
by another 

Description: VMS should make an entry in the accounting record 
of a process if that process is stopped by another process. 
The entry should show the Process ID of the process causing 
the termination. This would provide some measure of 
accountability and aid in tracing malicious users. 

Commercial 

SIR: F85-57 

Abstract: Provide for dependency networks of print and batch 
jobs. 

Description: Large production shops often have the need to 
specify the interdependencies between the running of 
related jobs. For example, job A should run after job B 
and job C have run; Jobs D and E should be printed after 
job F has finished, etc. The SYNCHRONIZE command provides 
a limited form of this capability. It is desireable to 
have a simple mechanism to specify larger networks of 
dependencies for both print and batch. 

SIR: F85-58 

Abstract: Enhance handling of TAB characters in SORT 

Description: With the present SORT software, it is very 
difficult to sort input files which contain the horizontal 
TAB character. Such a file usually is produced by entering 
data from a terminal. It is very difficult to determine 
the sort key position. This is because the records are 
displayed (via TYPE for example) with TABS expanded while 
SORT treats the TAB as a single character. If "spacing" in 
the file is created with a combination of TABs and blanks, 
it is even more difficult to properly sort the file. The 
SORT facility should have an option to expand TAB 
characters to blanks prior to isolation of the SORT keys. 
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SIR: F85-59 

Abstract: Support Asynch printers thorugh a terminal server. 

Description: A large source of terminal I/Os on many systems is 
the use of asynchronous terminal printers (LA50s, LA120s, 
etc.). It would be desirable to offload some of this I/O 
overhead by connecting these printers to an Ethernet 
terminal server. The use of a terminal server also 
privides additional flexibility and redundancy. 

The DEC terminal servers should be enhanced to fully 
support such printers. Since these devices might be 
remotely located and may not have keyboards, it must be 
possible to configure "dedicated" connections for these 
devices in the server. Since VMS print queues must be 
defined for these devices, they must appear tto the VAX 
with fixed, known device names. 

SIR: FBS-60 

Abstract: VMS should implement tape automatic volume 
recognition and provide the security normally associated 
with volume labeling. 

Description: VMS should provide a complete implementation of 
automatic volume recognition for tapes, that may be 
enabled/disabled by the operator on a per drive basis. 
This means that (with AVR enabled), when a tape is ~ounted, 
the system checks possible labels and honors mount requests 
without operator intervention, if possible. If a job needs 
4 tapes, the operator can mount them all if enough drives 
are available and then forget about them until somebody 
else needs the tape drives. It should also be possible for 
a user to request a tape mount based solely on the tape's 
label and density. The user should not be required to know 
what physical devices implement a particular tape density 
on a particular system. VMS should also support a "visual 
id" or "slot number" which is displayed in all operator 
messages related to the mount. 

It should be possible to operate a VMS system in a mode 
where all tapes are under system/operator control. This 
means that they are pre-initialized and users are not 
allowed to change the labeling on the tape without special 
privilege. The BACKUP utility must also conform to such 
labeling restrictions, thereby insuring that the BACKUP 
data is written onto the proper reels. VMS should require 
explicit operator intervention for unlabeled tapes. It is 
not acceptable than tan unlabeled tape which happens to be 
on a drive be automatically assigned. 
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SIR: F85-6l 

Abstract: Support RMS segmented keys of different types 

Description: RMS should allow segmented keys where the segments 
are of different types. For example, it might be desirable 
to have one segment be a string and another an integer. 
This would be particularly useful since the VAX convention 
for storing the bytes of an integer does not support 
sorting an integer as if it were a string. 

SIR: FBS-62 

Abstract: Add support for descending keys in RMS indexed files 

Description: It should be possible to access RMS files using 
both ascending and descending keys. There are many query 
applications where such facility provides the most natural 
solution. 

Languages and Tools 

SIR: FBS-63 

Abstract: VMS data structure definitions and entry point 
definitions should be provided for ALL DEC languages to the 
fullest extent that they can be used by that language. 

Description: When using high-level languages, it is extremely 
inefficient for each user to code and maintain the 
definitions of VMS data structures and entry points (RTL 
and system services). Some languages currently lack even 
the system service and STARLET data structures. Most 
languages lack the VMSRTL and LIB definitions. In the case 
of Pascal, the STARLET data structure definitions provided 
are not strongly typed to the degree which would be 
expected by someone who has chosen that language to take 
advantage of its strong typing. While the "escape hatches" 
to avoid strong typing may be an appropriate option to give 
user~, they should not be used by DEC as a cheap way out of 
properly defining the entry points and data structures for 
ALL languages. 

SIR: FBS-64 
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Abstract: Provide a /D LINES (debug lines) compile-time switch 
on the VAX-11 C compiler 

Description: VAX-11 C should provide an external mechanism to 
conditionally compile code intended for use while debugging 
C programs like the /D LINES switch implemented in VAX-11 
FORTRAN. -

SIR: F85-65 

Abstract: The DEBUGGER should permit MACRO language syntax when 
debugging high-level-language source code. 

Description: There are occasions when it is necessary to 
examine data structures, such as stacks and argument lists. 
This cannot usually be done from the high-level-language 
syntax, so it becomes necessary to perform a "SET LANGUAGE 
MACRO" command. Later, it may be necessary to revert to 
the original high-level-language syntax. It is awkward to 
have to "toggle" between MACRO language syntax and a 
high-level-language syntax while using the debugger. When 
parsing a debugger command, it would be convenient if the 
debugger could first apply the high-level-language syntax 
rules. If the command could not be properly parsed, then 
the debugger would revert to the MACRO syntax. 

IR: FSS-66 

Abstract: All DEC supplied editors for VMS should follow a 
common protocol for protecting against simultaneous edits 
to the same file. 

Description: While source code control software is normally 
used to synchronize source code changes, there are 
situations where it is not appropriate (e.g. changing the 
system startup command procedure). All DEC supplied 
editors for VMS should use a consistent mechani~m to insure 
that two processes cannot be simultaneously editing the 
same file. In addition, this mechanism must allow other 
readers to access the file. Under VMS V4.l, EDT and TE:o 
both handle this differently, so as not to be interlocked 
against each other. TECO, additionally does not allow for 
readers to get the old version of the file by default. 

Perhaps one implementation mechanism would be to have 
writers of a replacement version lock the PREVIOUS version 
for write (allowing other readers). A prime criterion for 
evaluating this scheme would be to ensure that DCL can 
execute a command procedure which is open for write. 
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SIR: F85-67 

Abstract: Enhance the pattern matching capabilities of the EDT 
search command to include column bounds and "negative" 
searches. 

Description: EDT would be more useful if it allowed more 
elaborate specifications of the pattern to be searched for. 
It should be possible to restrict the column positions to 
be searched. For example: FIND "ABC"/POS=l:l5 would 
search for the first occurrence of the string "ABC" located 
in columns 1 through 15. It would also be helpful to have 
a "negative" search specification. For example: FIND 
-"Mr."/POS=l would find the next line which did NOT begin 
with the string "Mr.". 

SIR: FSS-68 

Abstract: The select region in EDT should remain active after 
the region is written to a file, so that further operations 
can be performed on it. 

Description: In EDT a range of code can be selected in KEYPAD 
mode, and this range can be written to a file. This action 
causes the code to be de-selected, and no further 
operations can be performed unless the range is selected 
again. There needs to be an option which controls whether 
a selected region is de-selected after an operation is 
performed on it. 

SIR: FSS-69 

Abstract: EDT should leave an extra space at the end of each 
line when word-wrapping is performed. 

Description: It would be useful if there was an option that 
would cause EDT to leave a space at the end of each line 
when performing word-wrapping. This action would greatly 
simplify the transfer of text files by DECdx to DECmates. 
Currently, when DEXdx inserts a soft return, the last word 
on one line will be concatenated with the first word on the 
following line, after DECmate re-wraps the text. The 
current work-around is to manually insert end-of-line 
blanks. 

SIR: FBS-70 

Abstract: Provide unnumbered FORMAT statements to improve the 
readability and appearance of FORTRAN code. 
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Description: Many FORTRAN FORMAT statements are used just once, 
and placing the FORMAT statements immediately after the I/O 
statements makes it easier to follow the code. When these 
FORMAT statements are in an indented section of code, the 
statement numbers destroy the appearance. Eliminating 
unnecessary statement numbers also makes it easier to 
locate statement numbers which are targets of branches. 

SIR: F85-71 

Abstract: Provide a method to improve the readability of RUNOFF 
input files. 

Description: It is difficult to keep track of elements in 
nested lists, when the list depth exceeds two. If 
indentation were permitted on lines that contained list 
directives, readability could be greatly improved. 

Security 

SIR: F85-72 

Abstract: User-controllable mechanism needed to allow other 
users to access a file only via a user-defined image. 

Description: Non-privileged users sometimes need to give other 
non-privileged users controlled access to data files 
through a program. Through this facility any user would be 
able to control who could access his data files and what 
kind of access they may have. In the current system, in 
order to allow another user to add a record to a file, that 
user must be given WRITE access to that file, which means 
he could alter existing data or delete records from the 
file. 

Presently this requires the system manager to install the 
program with privilege, which is both an administrative 
nuisance and a security problem, as the privileged image 
would also have access to other system data files as well 
as the intended files. This mechanism should be under user 
control, i.e., the user should be able to specify which 
images could access a file. For example, the UIC of the 
image and data file should probably be required to match 
before the access would be permitted. This could be 
accomplished by an option on the compiler or linker when 
the image was being created. It could also be implemented 
by allowing the system manager to install an image with a 
particular identifier (VMS 4.0) and then setting up the 
access control list for that file to permit access by that 
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identifier. This would be less flexible but would permit a 
user to allow access from images other than his own, e.g., 
a data base manager. 

SIR: F85-73 

Abstract: Implement government standard security 
classifications for files (i.e., unclassified, 
confidential, secret, and top secret) and control access to 
files based on individual user's security clearance. 

Description: Many VAX systems are being operated by government 
agencies or contractors and either 3re processing or need 
to process classified data. Such a facility would make 
system management much easier for existing systems and 
would encourage more VAXes to be used for classifed 
processing. The system manager should be able to specify a 
security level for each user account using the AUTHORIZE 
utility. When a file is created, it should be given the 
security level of the creating process. If the file is 
edited or copied, itt should retain its classification. A 
utility should be provided to allow a person with a 
(SECURITY) privilege to change the classification of a 
file. 

SIR: F85-74 

Abstract: End-to-end DES encryption should be provided within 
DECnet-VAX. 

Description: The VAX/VMS system should support end-to-end DES 
encryption within DECnet-VAX with a separate DES key being 
used for each DECnet logical connection. This should be 
implemented at the NSP level, so that it is transparent to 
the user. The system manager should be able to activate or 
deactivate DES encryption between his VAX and any other VAX 
(that supports that feature). Privileged users on 
intermediate nodes can read and/or modify data being routed 
through their nodes or observe data in transit across an 
Ethernet, and not all nodes in a large DECnet network are 
equally trustworth. End-to-end DES encryption would serve 
to protect this data in transit. Also, DES might be used 
to protect need-to-know access to classified data in a 
network. 

SIR: F85-75 

Abstract: Better node authentication should be provided by 
DECnet-VAX. 
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Description: The node authentication provided by DECnet-VAX in 
the form of node transmit and receive passwords is woefully 
inadequate. Not only is it easily circumvented, but it is 
only applicable to adjacent nodes. A better node 
authentication capability is desired, perhaps one that is 
encryption based, so that a system can have a high degree 
of certainty that the nodes with which it is communicating 
are who they claim to be. Note that it is not necessarily 
desired that all data be encrypted, as that may entail a 
high overhead. Also, although this request pertains to 
DECnet rather than simply to VMS, it is necessary to have 
adequate node authentication within DECnet in order to 
ensure the security of a VAX within a DECnet network. 

Improvements to the SIR Process 

The purpose of this section is to obtain your input on how 
the SIR process can be improved. The 
number of suggestions which have been 
DECUS symposia. Please let us know how 
these items. To simplify the tally, 
scale to describe your preference: 

-10 Strongly agree 
+ 5 Somewhat agree 

0 Neutral or no opinion 
- 5 Somewhat disagree 
-10 Strongly disagree 

following include a 
received at past 

you feel on each of 
use the following 

Enter your response on the specially numbered lines on the 
ballot. This section will be summarized separately from 
the rest of the ballot. 

SIR: FBS-100 

Abstract: The SIR ballot is important enough to be conducted by 
a separate mailing. 

Description: The SIR ballot has traditionally been conducted 
through the Pageswapper. The primary advantage of this 
mechanism has been the low cost. However, since the advent 
of paid newsletter subscriptions, not all SIG members 
receive the Pageswapper. If a wider distribution of the 
ballot is really important, the SIG could pay to conduct 
one or both ballots by directly mailing to the SIG 
membership. This would, however, reduce the funds 
available for projects in other areas. 
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SIR: F85-Hll 

Abstract: The process of filling out an SIR ballot should be 
simplified. 

Description: It has been suggested that people are discouraged 
from participating in the SIR ballot because of the time it 
takes to do the voting. The voting scheme used on the SIR 
ballot has traditionally involved dividing 100 points among 
the available SIRs, with a 10 vote per SIR limit. An 
alternative format might list all of the SIRs and ask for a 
1 to 5 rating for each SIR. The goal of the original 
scheme was to force voters to strongly distinguish between 
the most important SIRs and those of only moderate 
interest. The alternative format might encourage people to 
mark "5" for every SIR, rather than carefully considering 
each one. 

SIR: FBS-102 

Abstract: The quality of the SIR items should be improved. 

Description: One possible reason that people don't participate 
in the SIR ballot is that they don't find anything worth 
voting on. This may be due to lack of interesting SIRs, or 
it may be due to unclear or poorly worded ballot items. 
The ballot is currently reviewed by the VAX SIG working 
groups to generate clear, comprehensive, technically 
correct items. Emphasis could be placed on improving this 
review process. 

SIR: FBS-103 

Abstract: Some form of electronic voting on SIRs should be 
available. 

Description: With electronic mail becoming increasingly 
familiar to many people, some form of electronic voting 
might become feasible as an adjunct to the paper ballot. 
The large size of the ballot text (and the time required to 
analyze it) might discourage online reading of the entire 
ballot. However, some mechanism of electronic vote 
collection is more feasible, and could be investigated, if 
there is sufficient interest. 

SIR: FBS-104 

Abstract: Some percentage of the SIRs not making top 10 should 
be automatically included on the next ballot. 
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Description: The typical SIR ballot contains 50 to 75 items, of 
which DEC responds to the top ten. Most good ideas tend to 
be submitted repeatedly if they fail to make the cutoff. 
To help insure that good ideas are not lost, the second 10 
or 15 items could automatically be added to the next 
ballot. A possible objection to this policy is that, over 
the course of a year, action by DEC or users might alter 
the importance or direction of a previously submitted SIR. 

SIR: F85-105 

Abstract: The SIR process should try to encourage the inclusion 
of hardware improvements. 

Description: While the SIR ballot has always been open to all 
VAX issues (software, hardware, service, etc.) almost all 
SIRs received pertain to software. An effort could be made 
to encourage the inclusion of hardware items on the ballot. 
It may be that hardware requests would not show strong 
popularity on the ballot. The various groups within the 
VAX community might not share common hardware interests to 
the same degree as software interests. Traditionally, it 
has been harder to get hardware issues addressed by 
Digital. The SIR ballot might lend extra credibility to 
such efforts. 

SIR: F85-106 

Abstract: The SIR process should narrow its scope to 
concentrate on issues which ONLY Digital can resolve. 

Description: lt has been suggested that too many ballot items 
are 11 wastad'1 on requests which can be resolved by user 
written programs. These tend to obscure requests which can 
only be solved by DEC (changes to the operating system or 
major features). However, some users do not have the 
resources to develop their own solutions and cannot depend 
on unsupported 11 public domain'' software for critical 
applications. 

SIR: F85-107 

A6str3ct: Several SIR's requesting small enhancements to a 
particular program should be combined on the ballot. 

Description: V~ry often a number of SIR's are received 
requesting very minor additions to a particular program 
(e.g. BACKUP). When they are combined together, there is 
more chance for that combined ballot item to make top ten 
status. This does make it impossible to oppose one 
particular change out of a group of desired ones. 
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INPUT /OUTPUT 

A SIG Information Interchange 

A form for INPUT/OUTPUT submissions is available at the back of 
the issue. 

indent (5) blanks before (1) test page (2) 

INPUT/OUTPUT 433 

Caption: Hewlett-Packard 7550A Plotter -- Reply to I/O # 371 

Message: We use the following for PLOT QUEUE definitions for hp 
7585: 

$ SET TERM 
TTAl:/DEVICE TYPE=UNKNOWN/SPEED=9600/PERM/NOWRAP/­
NOECHO/NOFORM/HARDCOPY/NOBROADCAST/WIDTH=511 
! Plotter TDV 
$ SET DEV/SPOOLED TTAl: 
$ ! 
$ ! IN IT/START QUEUES 
$ DEFINE/FORM/WIDTH=511 PLOTTER 1 
$ INIT/QUEUE/START/TERM/-
DEFAULT= (NOFLAG, NOBURST ,NOFEED,NOTRAILER) /­
SEPARATE=(NOBURST,NOFLAG,NOTRAILER,NORESET)/­
FORM=PLOTTER/SCHED=NOSIZE TTAl: 
$ INIT/QUE/START/GENERIC=55Al: HP7585 

We then send HP-GL-Plotfiles with record length 511 to 
the device by 

$ PRINT/QUE=HP7585/FORM=PLOTTER/NOHEAD file-spec 

Under VMS 4.1, DEF/FORM/WIDTH is necessary instead of 
SET TERM/WIDTH under VMS 3.7. 

Contact: Bernd Grothkopp 
Robert Bosch GmbH/ZWI 
Postfach 50 

Date: 

D 7000 Stuttgart l 
West Germany 
Telephone 0711-8116538 

July 3, 1985 
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INPUT/OUTPUT 434 

Caption: Disable/Enable CTRL/Y in FORTRAN code -- Reply to 1/0 
# 409 

Message: Use the run-time library routines: 

LIB$DISABLE_CTRL (Volume SB page RTL-79) 

LIB$ENABLE_CTRL (Volume SB page RTL-90) 

These routines are available under VMS version 
4. 

and 

Contact: Glenn Zorn 
Bunker Ramo 

Date: 

9S Merritt Boulevard 
Trumbull, CT 06611 
Telephone (203) 386-2098 

May 23, 198S 

INPUT/OUTPUT 43S 

Caption: Disable CTRL/Y Reply to I/O # 409 

Message: Refer to the Run-Time Library Routines 
(LIB$ENABLE CTRL) and (LIB$DISABLE CTRL). If you 
disable control y in a program, you need to enable it 
within the program after you are done. If you don't, 
CTRL/Y will be disabled for the process completely 
until you enable it or logof. Refer to V4.0 
documentation. It gives a better explanation than 
V3.n documentation. 

Contact: Patrick J. Holmay 

Date: 

Academic Computer Services 
Science Hall, Room 018 
St. John's university 
Collegeville, MN S6321 
Telephone (612) 363-2706 

May 29, 198S 
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INPUT/OUTPUT 436 

Caption: Disable CTRL/Y -- Reply to I/O # 409 

Message: One way to disable control/Y in a FORTRAN program 
to use the system service LIB$M CLI CTRLY, as in 
following example: - -

external lib$m cli ctrly 
mask=%loc(lib$M clT ctrly) 
status=lib$disable ctrl(mask,oldmask) 

!(disables control Y) -
c 
c ******************************************* 
c Body of program where control Y is disabled 
c ******************************************* 
c 

is 
the 

status=lib$enable ctrl (mask,oldmask) ! (enables 
control Y) -

end 

Contact: Christopher ~. Gordon 
Hughes Research Labs RL86 
3011 Malibu Canyon Road 
Malibu, CA 9026S 

Date: May 30, 198S 

INPUT/OUTPUT 437 

Caption: How to Disable CTRL/Y -- Reply to I/O # 409 

Message: The Run-Time Library allows enabling or disabling 
CTRL-Y from any high level language. In FORTRAN: 

IOSTAT LIB$0ISABLE_CTRL('02000000'X) 

or 

IOSTAT = LIB$ENABLE_CTRL('02000000'X) 

Contact: Ron Williams 

Date: 

Southwest Research Institute 
DivlS 
6220 Culebra Road 
San Antonio, TX 7828S 
Telephone (Sl2) 684-Slll ext 3490 

Jun 4, 198S 
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INPUT/OUTPUT 438 

Caption: VAX to Prime/Prime to VAX file transfer 

Message: We are looking for a fast (>= 9600 baud), easy to use, 
file transfer program between VMS and Primos, possibly 
using X.25 interface. Other than KERMIT and BLAST, 
which use asynchronous transmission, is anything 
available? 

Contact: Jack Patteeuw 

Date: 

Ford Motor Company 
Diversified Products Technical Center - C309 
17000 Rotunda Drive 
Dearborn, MI 48121 
Telephone (313) 323-8643 

May 31, 1985 

INPUT/OUTPUT 439 

Caption: Ditto Foreign Tape Copy 

Message: Can anyone suggest a method for doing a bit-wise copy 
of a tape with protection for bad spots on the target 
tape? This comes up in a requirement for making 
copies of IBM, UNIVAC, PRIME and DEC20 tapes on a VAX. 
IBM has a DITTO program but we couldn't use that to 
copy VAX BACKUP tapes (tested prior to /INTERCHANGE 
mode) and there may be similar problems going the 
other way. 

Contact: Edward E. L. Mitchell 
Mitchell and Gauthier Associates 
290 Baker Avenue 
Concord, MA 01742 
Telephone (617) 369-5115 

Date: May 30, 1985 
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INPUT/OUTPUT 440 

Caption: VAX to LSI via DAVll 

Message: I would like to talk to anyone using a DAVll to 
comunicate between a VAX and an LSI (PDPll/03). I am 
interested in sharing information about drivers, 
diagnostics, etc. 

Contact: Pete Ruch 
SPACECMD/INDPI 
Cheyenne Mountain Complex, CO 80914-5601 
Telephone (303) 473-4010 x3529 

Date: June 24, 1985 

INPUT/OUTPUT 441 

Caption: Backup to tape via DECnet -- Reply to I/O i 418 

Message: Sourcenode command 
$BACKUP XYZ TAPENODE::"0=NETTAPE"/SAVE/BLOC=4096 

nettape.com (use proxy access): 
$ ALLO MTA0: 
$ MOUNT MTA0: LABEL /BLOC=4096 
$ CONVERT 
MTA0:SRCDAT.BCK/FDL=MTA00UT 

netin.fdl: 

SYS$NET:/FDL=NETit 

ORG=SEQ; CAR-CON=NONE; FORMAT=VARIABLE; SIZE=4096 

netout.fdl: 
ORG=SEQ; CAR-CON=NONE; FORMAT=FIXED; SIZE=4096 

Contact: Allen P. Rueter 

Date: 

510 South Kingshighway Boulevard Bx8131 
Department of Radiology 
Washington University 
St. Louis, MO 63110 
Telephone (314) 362-7133 

May 28, 1985 
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INPUT/OUTPUT 442 

Caption: VMS <--> RSX DECnet 

Message: We have a MicroVAX I, with a DHVll running MicroVMS 
4.0 and end-node DECnet. We are trying to 
communicate, using asynchronous DECnet, to a 
PDP-11/23+ with a DLVllE, running RSX-llM Version 4.1. 
We are able to get each end to work in loop-back, but 
can not get the two systems to talk to each other. If 
we connect each system to Ethernet, they will 
communicate. Although DEC claims (in the VMS software 
product description) that this is not supported, has 
anyone been successful in getting VMS and RSX to 
communicate asynchronously? 

Contact: James R. Bennett 
Manager of Engineering Services 
Genigraphics Corporation 
Post Office Box 591 
Liverpool, NY 13088 
Telephone (315) 451-6600 ext. 226 

Pageswapper Editor's Response 

I believe I recall people at the Spring 
Symposium in New Orleans saying that there 
been a protocol implementation error in 
VMS async DECnet which has since 
corrected to allow the two systems 
communicate. 

INPUT/OUTPUT 443 

Caption: SUPREM Semiconductor Processing Simulator 

us 
had 
the 

been 
to 

Message: I need to run SUPREM II or SUPREM III on our 11/750 
under VMS. SUPREM is a program which originated at 
Stanford University and which simulates the processing 
involved in semiconductor manufacture. Please contact 
me if you have this program running under VMS or if 
you know of anyone who has it. 

Contact: Bill Jones 
Datalinear Corporation 
11211 Prosperity Farms Road 
Palm Beach Gardens, FL 33410 
Telephone (305) 694-0050 
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Date: May 30, 1985 

INPUT/OUTPUT 444 

Caption: Exquota from Print Symbionts driving Versatec 

Message: Versatec device drivers check process quotas by 
calling EXE$BUFFRQUOTA after tab expansion. Tab 
expansion causes increase in record size making buffer 
larger than the SYSGEN parameter MAXBUF. To fix: 
change driver to call EXE$BUFQUOPRC which bypasses 
comparison with IOC$GW_MAXBUF. 

Contact: Tom Moog 
Building 203 

Date: 

Caption: 

Message: 

Argonne National Lab 
9700 South Cass Avenue 
Argonne, IL 60439 
Telephone (312) 972-3073 

June 6, 1985 

INPUT/OUTPUT 445 

Disable CTRL/Y -- Reply to I/0 # 409 

This is something I use a lot when I have to write 
code which requires the process be installed with 
privileges not given to normal users, however, it has 
to be used by them. It is described in detail in the 
Run-Time Library Manual. 

include '($libclidef)' 

!+ 
! Disable control Y recognition 
! -

!+ 

istatus=lib$disable ctrl(lib$m cli ctrly) 
if(.not. istatus) call lib$stop(%valTistatus)) 

! Enable control Y recognition 
! -

istat=lib$enable ctrl(lib$m cli ctrly) 
if(.not. istat) call lib$sto[i(%vaITistatus)) 
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Contact: T.W. Heim Jr. (Tom) 

Date: 

Caption: 

Message: 

Simpact Associates, Incorporated 
5520 Ruffin Road 
San Diego, CA 92123-1390 

June 6, 1985 

INPUT/OUTPUT 446 

Operator Interface Program -- Reply to 1/0 # 410 

The company I used to work for sells a product they 
developed called SAD! which sounds like the menu 
interface you described. SAD! is an inexpensive, 
easy-to-use menu system which transfer control to and 
from a spawned subprocess. Contact: 

Mark Crego 
c/o ManTech Services Corporation 
2320 Mill Road 
Alexandria, VA 22314 

Contact: Herbert J. Matthews IV 
E.R.C. 
5686 Medallion Court 
Alexandria, VA 22303 
Telephone (703) 663-2177 

Date: June 6, 1985 

INPUT/OUTPUT 447 

Caption: Disable CTRL/Y -- Reply to I/0 # 409 

Message: The disabling and enabling of CTRL/Y can be 
accomplished from a Fortran program by calling the 
run-time library procedures LIB$ENABLE CTRL and 
LIB$DISABLE CTRL. Check the RTL manual for-the usage. 
Instead of disabling CTRL/y, you might want to detect 
it, trap it, set a flag, and handle it in your program 
with a normal exit. Read about out-of-band AST's 
under QIO (10$ SETMODE! IO$M OUTBAND) in the system 
services manual.- -

Contact: Herbert J.Matthews IV 
E.R.C. 
5686 Medallion Court 
Alexandria, VA 22303 
Telephone (703) 663-2177 
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Date: June 6, 1985 

INPUT/OUTPUT 448 

Caption: Return Receipt in VAXmail 

Message: I am interested in a VMS program that will provide a 
return receipt for VAXmail under Version 4.1. 

Contact: 

Date: 

Charles Sheets 
Walter Reed Army Instutute of Research 
6825 16th Street, North West 
Building 83, Division of Biometrics 
Washington, DC 20307-5100 
Telephone (202) 576-3146 

June 18, 1985 

INPUT/OUTPUT 449 

Caption: Seeking information on dual 780 on one SBI using MS780 
memory 

Message: I have a vague memory of reading in the Pageswapper 
about a user who put two 780 CPU's together on one 
backplane thus making it a 782 without the multiport 
memory. We have a 782 with MA780 multiport memory but 
would like to expand beyond its capacity. Using MS780 
memory seems to be the only option. None of my back 
issues seem to contain this article. Has anyone 
actually made this conversion? 

Contact: David Ruhoff 
Digital Productions 

Date: 

3416 South LaCienega Boulevard 
Los Angeles, CA 90016 
Telephone (213) 938-1111 

June 23, 1985 

Pageswapper Editor's Response 

The Pageswapper article was "LUG Meeting 
Reports" (essentially a paraphrase from a LUG 
newsletter) in Volume 6 Number 1 (July 1984) 
referring to work done with VMS. Those who 
did that work referred to an article in the 
preprint volume of the 9th Annual Symposium o· 
Computer Architecture regarding a prior eff• 
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of the same nature under Unix. INPUT/OUTPUT 452 

INPUT/OUTPUT 450 

Caption: P and WHAT for VMS 4.x 

Message: I'm still on version 3.7 of VMS on a VAX 11/750. 
will ae movin~ to version 4.x soon, and I will be 
losing two valuable but unsupport~d tJols P and 
WHAT. 

P is, as explained in the notes I have, ··••• a 
program for looking at other jobs, somewhat similar to 
'J' of 1 K' on the pdp-10.'' The sources are P.MAR, 
DPY.MAR, DPYOEF.MAR, P.COM, the system symbol table, 
and P.HLP. I could modify it if I were a guru, but •.• 
Does anyone have a version of P that runs on v4.x? 

For WHAT, I have no notas or source. It comes up 
showing a dynamic display of the processes. You can 
SHOW MAIL, SHOW MUTEXES, ADD columns to various 
displays, etc. This is a big help to watch messages 
going from process to process, identify MWAIT 
problems, etc. Same question, does anybody know 
someone who has this 1oodie? 

Contact: Frank W. Croft 

Date: 

Post Off ice Box 2042 
Wilmington, NC 28403 

June 26, 1985 

INPUT/OUTPUT 451 

Caption: SNOBOL for VMS 

Message: Does anyone have or knoww of a native mode SNOBOL 
interpreter and/or compiler for VMS? 

Contact: Clyde T. Poole 

Date: 

University of New Orleans 
Computer Research Center 
New Orleans, LA 70148 
Telephone (504) 286-6760 

June 26, 1985 

V.1\X~86 

Caption: VAX Pascal Pretty Printer -- Reply to I/O # 409 

Message: We have a so-called Pascal Formatter which indents the 
lines in dependance of the Pascal keywords, 
translation fo the key words to upper/lower case. It 
is simple to use. The documentation is in the German 
language. 

Contact: Rudolf, Reusch 
AEG 
Hafenstr 
D 2000 Wedel 
West Germany 
Telephone 04103/200-565 

Date: July 4, 1985 

INPUT/OUTPUT 453 

Caption: Reading IBM 3470 exchange Floppies -- Reply to I/O 
379 

Message: We have a program for reading IBM Exchange Format 
Floppies (8 inch single density, 128 bytes per sector) 
which runs under VMS (MCR). The software and source 
are: 

FLXIB'l 
ERIK A. Rosdol 
District Software Support 
AUEA/VIENNA Project VMB 707013 

Contact: Alfonso Garcia Cores 
System Manager 

Date: 

Banco Pastor 
Paseo de Recoletos, 19 
28004 - Madrid 
Spain 
Telephone 1-4335800 exte. 264 

July 8, 1985 
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INPUT/OUTPUT 454 

Caption: Disable CTRL/Y -- Reply to I/O # 409 

Message: Fortran Routines are provided to disable and enable 
CTRL/Y or C: 

SUBROUTINE DISABLE 
J=0 ! INTEGER* 4 
J=JIBSET(J,25) ! SETBIT 25 
II=LIB$DISABLE CTRL(%REF(J) ,) 
RETURN END -
call DISABLE to disable CTRL/Y 

SUBROUTINE ENABLE 
J=0 
J=JIBSET(J,25) ! SETBI'f 25 
II=LIB$ENABLE CTRL(%REF(J) ,) 
RETURN END -
call ENABLE to enable CTRL/Y 

Contact: Paul Paskaran 
Planning and Transsportation Department 
Westminster City Council 
Victoria Street 
London SWl 
UK 
Telephone 01-798-2626 

Date: July 8, 1985 

INPUT/OUTPUT 455 

Caption: Looking for Route Accounting Package 

Message: We are in need of a route accounting package for 
laundries. This is to run under VMS on an 11/750. 

Contact: Jim Hatlelid 
Midco Data System, Incorporated 
Box 5009 
Minot, ND 58702 
Telephone (701) 857-1155 

Date: July 15, 1985 
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Steering Committee Nominations 

It's that time again! Every two years the VAX SIG elects seven 
(7) people to be the steering committee. These seven people 
have the primary responsibility for the operations of the SIG. 
Prior to each Fall DECUS Symposium the steering committee meets 
to elect its chair and to make job assignments. A few 
additional non-voting members may be added to this core group in 
order to fill major areas. Currently the major areas are: 
chair, vice-chair, secretary, symposia (2 positions), 
volunteeers, publisher, newsletter editor, special projects, 
SIRs, local user groups, library, tape copy, and working group 
coordination. 

Who can be nominated? Any US Chapter DECOS member of the VAX 
SIG who has five DECOS members sign a nomination form. 

What are the time commitments? The time commitment varies 
during the year and with the job(s) to be done. A rough average 
is 2-10 hours per week. This includes weekly (minimum) 
electronic communications with other DECUS leaders via DECUS's 
DCS system , and attending each symposia including the extra 1-2 
leadership days. The steering committee conducts one or two 
"woods meetings" per year -- these planning meetings are usually 
2 1/2 days each. There may be other out-of-town meetings 
depending on your responsibilities. And finally, there is the 
actual work to be done! DECUS will pay for non-symposia travel 
and expenses incurred. 

What are the benefits? This level of involvement in DECUS does 
require a substantial commitment from you and support from your 
employer is really important. What you and your employer get in 
return is a closer working relationship with DEC, especially in 
product development. Your contacts within the VAX community are 
also a big benefit. And DECUS provides on-the-job training in 
areas such as management, public speaking, group dynamics, 
politics, and organization. 

What is the schedule? The nomination forms are due to the DECUS 
office no later than 15 September. And yes, you may nominate 
yourself! You just need a total of five supporting signatures 
of DECOS members. The nominee's resume is also due into the 
office at the same time. The balloting will be done in late 
September-early October and the results announced at Fall DECUS. 
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DEC US PROGRAM LIBRARY 
LIBRARY HINTS AND NOTES 

What does the DEC US Library offer for the Professional-300 Series? 
The DEC US Library has many interesting programs which run on the PR0-300 series of computers. 
They run the range from text editing/word processing programs such as TECO and RUNOFF to 
language and database systems such as the C LANGUAGE SYSTEM and DBMS (Data Base 
Management System). 

What about software for UNIX? 
A new program named '"RSX-P/OS Tar for Floppy Diskettes"", DECUS Program Order Number: PR0-
134, will be of great interest to UNIX users. This program makes it possible to read/write to UNIX TAR 
format floppies on RX01, RX02, or RX50 drives under RSX or P/OS operating systems. 

How does the DECUS Library distribute programs for the PRO? 
All of the PRO programs we currently offer are for either the P/OS or PRO/RT-11 operating systems. 
The programs come in the Digital standard 5 1 /4 inch floppy diskette (RX50K). 

Which DECUS offerings can I use on my PRO? 
There is often confusion among users about which programs they can use on their PRO. The P/OS 
operating system is a subset of Digital's RSX-11 operating system, while PRO/RT-11 was derived 
from Digital"s PDP-11 RT-11 operating system. P/OS can access floppies which are listed in the 
DEC US Program Library Catalog as being in ""FILES-11 ··format and cannot access floppies in ""RT-
11"" format. The reverse holds true also, PRO/RT-11 can access floppies which are listed as being in 
'"RT-11 ·· format and cannot access floppies in "FILES-11 ·· format. Take care to note this when 
ordering PRO programs from the DECUS Program Library. 

DECUS Program Library CHANGES: 
- A new media code (J E), for the 5 1 /4"" Floppy Diskettes 1s being announced with DEC US Order No 
PR0-139. The U.S Chapter service charge will be$83.00 for a DEC US member and $99.00 for a non­
member. 

- For DECUS Order Number: 11-SP-67, Symposium Tape from RSX SIG, Spring 1984, Cincinnati, the 
abstract cross references DECUS Order No: V-SP-27 as the same package but in VMS/BACKUP 
Format This is incorrect. the package in VMS/BACKUP Format is DECUS Order No: V-SP-28. Please 
note this change in your catalog. 

ORDER NUMBER:11-48 
TITLE:TRACE Debugging Program. Version: November 1971 
MEDIA CODES:(AA), (GC) 
STATUS: NO LONGER AVAILABLE 
DATE APRIL 1985 
COMMENT: The DECUS Library no longer distributes paper tape. 

ORDER NUMBER:11-243 
TITLE: LISTER: Listing Utility Program. Version: December 1975 
MEDIA CODES(DAI 
STATUS NO LONGER AVAILABLE 
DATE:MAY1985 
COMMENT: Unable to reproduce a legible copy of the offered media. 

ORDER NUMBERVAX-57 
TITLE: PAM: Package for Analogue Modelling. Version: V3.0. October 1982 
MEDIA CODES:( EB). (MA) 
STATUS:TEMPORAILYON HOLD- UNDER EVALUATION 
DATEJULY1985 
COMM ENT. User reported problems. Awaiting input from the Author. 

NEW AND REVISED LIBRARY PROGRAMS 

NEW LIBRARY PROGRAMS AVAILABLE 
FOR THE PROFESSIONAL-300 

SERIES OF COMPUTERS 

DECUS PROGRAM ORDER NUMBER: PR0-
134 Title: RSX-P/OS Tar for Floppy Diskettes, 
Version: V1 , April 1 985 

Author. R. Gaughan and G. Everhart Submitted 
By: Glenn C. Everhart, Ph.D. Operating System: 
IAS, RSX-11 D, RSX-11 M, RSX-11 M-PLUS, P/ 
S, Source Language: MACR0-11, Special 
Hardware Required: RX01, RX02, or RX50 drives, 
Keywords: Utilities - P/OS, Utilities- RSX-11 

Abstract: This program allows read/write to UN IX 
(Im) TAR format floppies on RX01, RX02, or RX50 
drives under the RSX or P/OS operating systems. 
All sources, including a version of SUPER MAC 
that will work with them are included, plus ob­
jects and a P/OS task image. Necessary ad-
1uncts including a task to mount RX50's foreign 
under P/OS are presented. 

Also on the disk are a P/OS version of the RSX 
SRO Working Group SRO utility and R. Kirkman's 
image mode RX50 copier for P/OS, and an 
inspect-only file lister from the Fall 1984 RSX 
SIG tape with some local enhancements. 

Using the TAR program it is possible to move 
files between P/OS and various flavors of UNIX 
on floppy. This can be handy where communi­
cations utilities are unavailable on one end or 
the other, or where faster throughput is needed 
than is possible on even a very high speed com­
munications line. 

UN IX is a trademark of AT&T Bell Laboratories. 

Documentation on magnetic media 
Media (Service Charge Code): 5 V.." Floppy Dis­
kette (JA), Format: FILES-11 

DECUS PROGRAM ORDER NUMBER: PR0-
135 Title: Easycom/PRO for the Professional -
350/380 Series, Version:V1 .0-06, April 1985 

Author. Lee Knoch Submitted By: D1g1tal Equip­
ment Corporation Operating System: P/OS V1 .7, 
2.0, 2.0A, Source Language: FORTRAN 77 
Memory Required: 256 KB, Other Software Re­
quired: PRO/COMM V1 .8, 2.0, Special Hard­
ware Required: A hard disk is required. Key­
words: Data Communications. Emulators 

Abstract: Easycom/PRO is a program for the 
PR0-350 and 380 series of computers running 
under P/OS which is patterned after (and en­
hanced over) the OECmate Easycomm Appl~ 
cation. Easycom/PRO automatically logs you 
into a computer system or database after which 
you enter PRO/Comm Terminal Emulation. You 
simply create a login (or script) file describing 
what you manually do (often in a lot of steps) to 
log in. After this is done, you run Easycom/PRO 
and select the proper script file. Additional fea­
tures of Easycom/PRO include the ability to 
work with either the PRO Communications port 
or the TMS modem and to define a "default" 
script file which you select merely by pressing 
"return". An editor is built right in so you need 
not worry about how to create the script files 
either. Several examples as well as the User's 
Guide (manual) are contained in the kit. 

A brief User's Guide (manual) may be found on 
the diskette in [USERFILES) and is named 
EASYCOM.DOC. Print it out for the Easycom/ 
PRO command syntax. You may want to print 
out the example Easycom/PRO files on the kit 
too. These all end with ".EZC" and are in the 
[USERFILES] directory on the floppy. 

Sources not included. Documentation on mag­
netic media. Media (Service Charge Code): 
Manual (EA), 5 1 /4" Floppy Diskette (JA), Format 
FILES-11 

DECUS PROGRAM ORDER NUMBER:PR0-
136 Title: PRO/VLINK for the Professional -
350/380 Series, Version: V1 .0-06, April 1 g35 

LIB·2 

Author. Lee Knoch Submitted By: Digital Equip­
ment Corporation Operating System: P/OS V2.0, 
2.0ASource Language: FORTRAN 77, Memory 
Required: 256KB, Other Software Required: 
PRO/Tool Kit V2.0, Special Hardware Required: 
A hard disk is required., Keywords: Tools-Appli­
cations Development 

Abstract: To create a running program on the 
Professional 350 or 380, the program must be 
compiled and LIN Ked. Before the program can 
be LIN Ked, the user must create a task builder 
command file and an overlay descriptor file. 



Creating these files can prove to be a formid­
able obstacle to the 1n1tial P/OS user, often tak­
ing many times longer than the application 
development time itself. 

PRO/VLI N K creates these complexfiles(as well 
as the P/OS Hard Disk Application installation 
file) for the appi1cat1on developer and allows the 
application development cycle to be simply 
create (program), compile, link and run. 

PRO/VLINK supports the following source 
languages FORTRAN, PASCAL BASIC, DI BOL 
and MACRO. Task builder files for COBOL and 
DECUS Care created but may need additional 
editing 

Subroutine calls from the following facilities are 
suppor1ed P/OS, POSRES, POSSUM, COM LIB, 
CGL, FMS, PRTIL and DECnet 

Sources not included. Documentation on mag­
netic media. Media (Service Charge Code): 
Manual (EA), 5 1 /4" Floppy Diskette(JA), Format 
FILES-11 

DECUS PROGRAM ORDER NUMBER:PR0-
137 Title: Adventure for the Professional - 300 
Series, Version: V1, January 1984 

Submitted By Glenn C. Everhart. Ph.D. Oper­
ating System: RSX-11 M, RSX-11 M-PLUS, P/ 
OS Source Language: FORTRAN IV, Keywords: 
Games 

Abstract: Adventure 1s a magical, upred1ctable 
and often addicting computer game that has 
caught on 1n the United States 1n now ep1dem1c 
proportions. It 1s a treasure hunt with all the 
trimmings. mystenes and challenges that grow 
more and more complex as the game unravels 
Adventure 1s more of a puzzle than a game. 
Once solved. it's masteredlThe mastering. how­
ever. often takes months of drawing maps and 
planning strategy. Adventures sweeping popu­
larity lies 1n the power to enchant. Players are 
pro1ected 1 nto a world of fantasy. one that blends 
the heart-pounding suspense ofTreasure Island 
with the magic of Alice 1n Wonderland 

Documentation on magnetic media. Media 
(Service Charge Code): 5 •;;· Floppy Diskette 
(JA). Format: FILES-11 

LIB-3 

DECUS PROGRAM ORDER NUMBER: PR0-
138 Title: Airplane Lander for the Professionaf--
300 Series, Version: V1, May 1985 

Submitted By Glenn C Everhar1. Ph.D. Operating 
System: P/OS, Keywords: Games 

Abstract: This program 1s an airplane landing 
s1mulat1on game, It provides a pseudo-graphic 
display of an aircraft instrument panel with real 
time updates at one second intervals. The pro­
gram simulates a real instrument landing ap­
proach from an altitude of 25000 feet to the 
runway. with instructions from ground radar 
control Aircraft climbs. dives and stalls are 
properly simulated. An off airport landing as 
well as gcraround for a missed approach are 
both possible 

Source code is supplied for both VT100 com­
patible and VT52 compatible terminals, and 
command files are supplied to enable versions 
to be produced for background, foreground 
and system 1ob 

Restrictions: Needs tailoring to change systems 
dependent calls to P/OS. Tools for doing so are 
supplied. 

Documentation on magnetic media 
Media (Service Charge Code): 5 '14" Floppy Dis­
kette (JA), Format: Fl LES-11 

DECUS PROGRAM ORDER NUMBER: PR0-
139 Title: DBMS Data Base Management Pac­
kage for the Professionaf--300 Series. Version: 
V1. February 1984 

Author: R: DiMarco Submitted By: Glenn C. 
Everhar1, Ph.D. Operating System: P/OS. Source 
Language: MACR0-11. Keywords: Data Base 
Management 

Abstract: The database package was designed 
to allow small, homogeneous databases to be 
quickly set up and manipulated. The package 
provides the user with the following faciilties: 

1 An extremely simple method of defining the 
structure of the records which make up the 
database 

2. A screen oriented database editor wl11ch 
allows records tu be created. edrted and de 
leted. The editor supports protected ancJ data· 
base managed fields. The editor was designed 
so that persons with little computer experience 
(1.e. typists. clerks. etc .. ! can use 1t 

3. A report generation package, which ailows 
specific records to be selected. and reports 
generated. The records to be included in the 
report can be sorted by any field within the 
record, and the report format can be easily 
modified. 

4. A FORTRAN interface which allows records 
in the database to be readily accessed from a 
FORTRAN ma1nl1ne program. Fields w1th1n a 
record can be accessed via their logical names 
A FORTRAN interface 1s also provided to the 
sorting module, 1n the event that the user needs 
to implement a special application program. 
The FORTRAN interface also allows the user to 
access two or more databases simultaneously. 

5. A menu program 1s included to allow the user 
to change between the various application 
programs without the knowledge of their computer 
interfacing. 

This version (V2) of the Data Base Management 
Package includes an easier method of defining 
and establishing a database, and a much larger 
manual. The procedures discussed 1n the 
manual are illustrated in a pre-built database 
for managing telephone information which 1s 
included 

Note: A hard copy of the manual 1s available 
under DECUS No. 11-529. 

Restrictions: Reformatted for PiOS Needs work 
to actually run under P/OS(RSXi but conversion 
aids are included 1n the package. 

Documentation on magnetic media. 
Media (Service Charge Code): 5 1;;· Floppy Dis­
kette (J E). Format: FILES-11 

DECUS PROGRAM ORDER NUMBER: PR0-
140 Title: CGS: Common Graphics System for 
the Professionaf--300 Series, Version: May 1 985 

Submitted By: John F. Davis Operating System: 
RT-11 V5.1, Source Language: FORTRAN IV 
MACR0-11, Memory Required: Applications 
dependent, Other Software Required: FORTRAN. 
MACRO, RUNOFFito generate documentation) 

LIB-4 

Keywords: Graphic; L1hrar1es - RT--11.Prntes­
siona~.300 Series - RT~··11 

Abstract: The Common G1aph1cs System 1CGS1 
1s a library of FORTRAN caiiable subroutines 
that provide genera! purpose graphics pnm1-
t1ves across a variety of main irame computers. 
RT CGS supports the same set of user-v1s1ble 
pnm1t1ves on the PR0-300 series 

The RT CGS library includes a metaf1le drive. 
Metafile format 1s fully documented. Other de­
vice drivers. including use-written drivers. can 
be linked but this capab1lily has not yet been 
implemented. 

Examples of ut1l1t1es to piot metafiles on the 
PRO screen and on a pen plotter are provided 

Complete sources and documentation are pro­
vided for the RT CGS Library. but only sources 
are given for the main utility routines. Object 
modules are furnished so that the ut1l1ty exam­
ples can be modified and relinked. 

Restrictions: 2-D primitives only. 1/0 via met­
afiles and translator utilities. 

Complete sources not included. Documenta­
tion on magnetic media Media (Service Charge 
Code): 5 '14" Floppy Diskette iJ B), Format: RT-
11 

DECUS PROGRAM ORDER NUMBER: PR0-
141 Title: TTLI B: VT100 Library Sources for the 
Professionaf--300 Series, Version: V1, May 1985 

Submitted By Glenn C. Everhar1. PhD Operating 
System: P/OS. Source Language: MACR0-11 
Keywords: VT1 00 Routines 

Abstract: TTLI B 1s a library of programs to con­
veniently control a VT1 00 type terminal 1n ANSI 
mode. Routines allow drawing boxes and !ines. 
cursor positioning screen appearance. video 
attributes, screen and line clearing. screen and 
keyboard behavior. graphics fac1l1t1es, assorted 
heights and widths, tab settings and clearings. 
and reporting cursor pos1t1on 

Restrictions: Needs someta1lor1ng to run under 
P/OS. Tools to do so are provided but not instan­
tly usable as 1s. 

Documentation on magnetic media. 
Media (Service Charge Code): 5 '" Floppy Dis­
kette 1JAI Format: FILES-11 



NEW LIBRARY PROGRAMS AVAILABLE 
FORCP/M 

DECUS PROGRAM ORDER NUMBER: CPM-
259 Title: Bar Graph Generator, Version: V6.02, 
October 1984 

Author. William A Seacrist. South Central Power, 
Lancaster, OH, Operating System: CP/M V2.2, 
Source Language: M BASIC, Memory Required: 
64 K Bytes, Other Software Required: MBASIC, 
Special Hardware Required: LASO Printer or 
equivalent, Keywords: Graphics 

Abstract: Graph is a BASIC program that uses 
the VT180(ROBIN) and the LASO printer to their 
full capacity. This program has internal docu­
mentation and is packed full of whistles and 

bells. Laymen need not fear, this is a menu-­
driven, user-friendly program. Between two and 
twelve graphic bars may be printed. The width of 
the bars change depending upon how many 
are going to be printed. The average of all bars 
may be displayed with a triple graphics line 
across the bars. The latest update of this pro­
gram includes a routine that allows users to 
save their graph data so it can be loaded and 
modified at a later time. 

Note: Works best with LASO printer 
Documentation on magnetic media 
Media (Service Charge Code): SW' Floppy 
Diskette (JA) 

NEW LIBRARY PROGRAMS AVAILABLE 
FOR THE 

PDP..11 COMPUTER FAMILY 

DECUS PROGRAM ORDER NUMBER: 11-794 
Title: WHO for RSX-11 M Without KMS Support, 
Version: V3.0, May 1 98S 

Author. Raymond Tai and Larry Tai, University of 
California, Davis, CA Operating System: RSX-11 M 
V4.1, Source Language: MACR0-11, Memory Re­
quired: 1 28 K, Keywords: Utilities - RSX-11 

Abstract: This WHO differs from the James G. 
Downward's WHO-KMS Fusion Inc. in that it does 
not require any KMS Fusion routines or hooks 
built into the operating system. This WHO performs 
what the old WHO does plus it displays the logged­
in and current UICs, flags privileged users and the 
user that's invoking WHO. Furthermore, it displays 
the users' default SY:, CU and the last logged-in 
date and time. 

Note: This program has not been tested under any 
other version of RSX-11 M. 

Restrictions: A maximum of 200 accounts and a 
maximum of 4 active tasks displayed. 

Documentation on magnetic media 
Media (Service Charge Code): Write-Up (AA). Floppy 
Diskette,(KA).600' Magtape(MA), Format: FILES-
11 

LIB-5 

DECUS PROGRAM ORDER NUMBER: 11-795 
Title: GRAPH KIT: Graphics Routines for the HP-
7221 C Plotter, Version: V1, April 1984 

Author. R. E. Beverly Ill, Ph.D., R. E. Beverly Ill 
and Associates, Columbus, OH Operating 
System: RSX-11 M V4.1 Source Language: 
FORTRAN 77 Memory Required: Largest pro­
gram requires26KW, Other Software Required: 
Hewlett-Packard PloV21 software library, Special 
Hardware Required: Hewlett-Packard 7221 C 
Plotter, Keywords: Graphics, Scientific Appli­
cations 

Abstract: GRAPH KIT is a collection of software 
tools designed to supplement Hewlett-Packard's 
PLOT/21 library by providing routines to easily 
plot linear, semilogarithmic and logarithmic 
graphs in standard scientific/engineering for­
mats of publication quality. An additional rou­
tine is provided which permits rapid layout and 
production of viewgraphs and transparencies. 

The user is given full control over the X- and y­
axis minima and maxima, the generation of axis 
labels and major and minor tick marks and 
curve legends.Multiple curves can be drawn on 
a single plot. Each curve can consist of data 

symbols only, data symbols connected by straight 
lines, or lines connecting the data points with no 
symbols. The user selects the pen number and 
symbol type (if any) for each curve. 

Documentation on magnetic media. Media 
(Service Charge Code): Write-Up (AA), Floppy 
Diskette (KA), 600' Magtape (MA), Format: 
FILES-11 

DECUS PROGRAM ORDER NUMBER:11-796 
Title: FDIR: Fast Directory Program for RSTS/E, 
Version: V2.2, April 198S 

Author. Andreas Luik, Esslingen, West Germany 
Operating System: RSTS/E V7.0 or later be­
cause of UUD call 2S (Wildcard PPN lookup) 
Source Language: PASCAL(OMSI V2.0), Memory 
Required: 28 KW, Keywords: Sort, System 
Management - RSTS/E, Utilities - RSTS/E 

Abstract: The FDI A-Package consists of the pro­
grams FDIR(Fast Directory), SDIR(Sort Directory) 
and some other files (e.g., command files, 
documentation). FDIR will create a directory 
listing of the accounts existing on any RSTS/E 
V7 (V8 has not been tested, but should also 
work) disk device(forexample RL01/02, RPOS). 
Directories of DECtapes or magtapes are not 
possible. FDI R reads the directory data directly 
from the User-File-Directory (UFO) of each ac­
count. 

The functions of FDIR are similar to those of 
$DIRECT, but you should recognize, that FDIR 
is about three times faster than DIRECT and 
about six times than Pl P and has more features 
(e.g., date specifiers, matching protection codes, 
VT1 00 options are supported and last but not 
leas~ sorting is available). 

SDIR is used to reorder the directory listings 
produced by FDIR, PIP or DIRECT. Sorting is 
possible by several keys, for example filename, 
extension, creation date or position on disk, in 
forward or reverse order. 

Restrictions: No file attributes supported, di­
rectories of magtapes or DECtapes are not 
possible. 

Documentation on magnetic media. Media 
(Service Charge Code): 600' Magtape (MA), 
Format: DOS-11 

LIB-6 

DECUS PROGRAM ORDER NUMBER:11-797 
Title: LPV07: Lineprinter Handler for HT-11/RT-
11 V02 C, Version: VO? /11, May 1 98S 

Author. Anthony P. Cruz, Roseville, Ml Oper­
ating System: RT-11 V2 C ( HT-11 11 /79) Source 
Language: MACR0-11, Memory Required: 432-
SSO Words (option dep.), Special Hardware Re­
quired: Any ASCII printer connected to a DLV-
11 orDLV-11 "like" interfaceaddressedat177S10 
and vectored at 200., Keywords: Device Hand­
lers 

Abstract: LPV07.MAC is the culmination of a 
long effort to develop a functional and truly 
useful" LP" device driver. The ma1or underlying 
goal wastodevelopadriverthatwould PROPERLY 
support very modest printers such as DEC'S 
LA3S Lacking Forms Control Option. 

Such drivers have been around for some time. 
However, systems lacking adequate operating 
system support were often furnished with only 
the binary versions of the LP driver. Moreover, 
such versions often times were capable of hand­
ling only advanced lineprinters equipped with 
forms control hardware, automatic perforation 
skipping and hardware handshaking. One oper­
ating system typical of those lacking the ap­
propriate LP driver is HEATH'S HT-11 system. 
This operating system which was available ex­
clusively to owners of HEATH'S H/WH-11 mini­
computer(an LSl-11-based product), is actually 
a somewhat "diluted" version of DEC's RT-
11 V02C. As the need arose, and/or as hardware 
improvements were made at my installation, new 
features were added to the existing driver. Follow­
ing the purchase of a HEATHKIT H-12S Line­
printer, I decided to develop a final "no-holds­
barred" driver, capable of handling the H-12S 
AND anything inferior to it by simply using the 
appropriate conditional assembly file. This driver 
is the result of that effort and should be a boon to 
users of HT-11 or RT-11 V02C. 

Documentation on magnetic media. Media 
(Service Charge Code): Write-Up and Listing 
(DC), Floppy Diskette (KA), 600' Magtape (MA), 
Format RT-11 



DECUS PROGRAM ORDER NUMBER: 11-798 
Title: ANOVA1 ·A Routine for Analysis of Variance. 
Version: November 1984 Author. Bob Melino. 
Xerox Corp., Webster. NY Operating System: RT-
11 V5.1.SourceLanguage: FORTRAN IV.Memory 
Required: 64KB. Keywords: Stat1st1cs 

Abstract: Information to be entered is irep. items 
and the data. lrep = number of replicates and 
items= number of items. I rep can be in the range 
of 2 to 20 Items can be up to 1 5. You may continue 

the analysis by using the NEWMAN-KEULS 
RANGE TEST 

lhis program will allow you to enter new data or 
use an old or merged data files. It wi II write the data 
file on the disk in either the default name of 
ANOVA1 .DAT or a user selected .DAT file. 

Documentation on magnetic media 
Media (Service Charge Code): Floppy Diskette 
(KA), 600' Magtape(MA), Format:RT-11 

NEW LIBRARY PROGRAMS AVAILABLE 
FOR VAX/VMS 

DECUS PROGRAM ORDER NUMBER:VAX-
123 Title: VSH: A Shell (Command lnterprete~ 
for VAX/VMS, Version: V1 .0, October 1984 

Author: Camillo Bongiovanni, CSZ, Torino, Italy 
Operating System: VAX/VMS V3.5 Source 
Language: C, Keywords: Language Interpreters, 
Tools -Software Development 

Abstract: A shell is a command language in­
terpreter. VSH is the name of a particular command 
interpreter on VAX/VMS. The primary purpose 
of VSH is to translate command lines typed at a 
terminal into system actions, such as invocation 
of other programs. VSH is a user program, just 
like any one might write. It incorporates all the 
features of DCL and a history mechanism; most 
of the features of VSH are designed mainly for 
interactive VMS users. Hopefully, VSH will be a 
very useful program for everyone in interacting 
with the VAX/VMS Operating System. In ad­
dition, there are some useful utility programs 
that can be used in order to facilitate software 
development; their source files were taken from 
the UNIX Operating System, and adapted for 
VAX/VMS. They are not fully tested, thus ques­
tions and/or problems encountered are invited. 

Note: Release notes distributed with each order. 
Restrictions: "C" 1/0 functions are quite different 
between UNIX and VMS, thus complete com­
patibility between UNIX-VMS is not easily at­
tained. 

Documentation on magnetic media. Media 
(Service Charge Code):600' Magtape (MA), 
Format: VMS/BACKUP (Blocked at 8192) 

DECUS PROGRAM ORDER NUMBER:VAX-
131 Title: Orthotron Testing and Data Storage 
Program, Version: April 1985 

Author. David R. Kraay and Jonathan D. VanOss, 
Hope College, Holland, MI Submitted By: William 
K. Anderson Operating System: VAX/VMS V3.7 
Source Language: VAX-11 COBOL V3.0, Memory 
Required: 4,096,000 Bytes, Other Software Re­
quired: SPSS-X2.0, Special Hardware Required: 
VT101 or VT220 Terminal, Keywords: Sports 

Abstract: This program has been designed for 
use with the Orthotron II R (manufactured by 
Lumex Inc.). It allows the user to store test and 
daily exercise data for individual subjects using 
the machine. Subject groups have been divided 
into three sections: 

1 . Health Enhancement Program Subjects - Pre 
and post test data storage. Allows for before and 
after program comparison. 

LIB-7 

2. Pre-season Athletes- Allows the user to enter 
up to three sets of test data for up to three sports 
for any one particular athlete. 

3. Rehabilitation Subjects - Allows the user to 
enter exercise sessions for any individual per­
forming rehabilitation on the machine. Table 
and graphs are used to allow the user to com­
pare exercise sessions. 

The Health Enhancement Program and Pre­
season screening sections of the program com­
pute testing statistics for each subject. Com­
puted stati.stics include comparison ratios, per­
cent weaker ratios, and strength to body weight 

ratios. In addition, support programs have been 
included to allow the user to do statistical 
analysis using the SPSS-X statistical software 
package. Statistical analysis includes condes­
criptive data on sample groups, comparison of 
pre and post test data, and frequency tables. 

The system comes with its own self-starting login 
file. It is recommended that this file be auto­
matically executed by the user for each use of 
the system. 

Note: Screen printouts for user instruction are 
not included on magnetic media. 

Documentation on magnetic media Media 
(Service Charge Code): Manual(EB),600' Mag­
tape (MA), Format: VMS/BACKUP (Blocked at 
8192) 

DECUS PROGRAM ORDER NUMBER: VAX-
132 Title: MASSGRAF:A Program that Gener­
ates Graphics Images, Version: V1 .0, March 
1985 

Author: Judi Cleary, Sohio Research Center, 
·Cleveland, OH Operating System: VAX/VMS V3.7, 
Source Language: VAX-11 FORTRAN, 
Memory Required: 200-300 blocks depending 
on which device driver is used., Other Software 
Required: Dl-3000(tm) subroutine library, licen­
sed by Precision Visuals, Inc., Special Hard­
ware Required: Graphics device to display 
graphics- consult Precision Visuals, Inc. for list 
of devices., Keywords: Graphics 

Abstract: MASSGRAF is a graphics program 
that generates graphics images which can later 
be included into a word-processing document. 
These images, consisting of basic geometric 
shapes and variations on boxes, arrows, circles, 
etc. can enhance textual information and aid 
communication. Various line widths and line 
styles are available. 

Using a command-driven interface, the user 
generates a graphics file, one page at a time. 
This "page" of graphics can be displayed on a 
graphics terminal, but was designed to output 
to a laser printer. Once created, a graphics file 
can be"included" in a MASS-11 (Im) document 
and be printed as consolidated pages. 

Editing of the graphics image can be done by 
using MASSGRAF or the EDT editor and editing 
the command Ii le. 01-3000 is a trademark of Pre­
cision Visuals, Inc. 

Restrictions: This software is based on device­
independent(Ol-3000) graphics subroutine lib-

rary. An executabl& file must be built for each 
device driver. It 1s also designed to be used with 
a word processing package called MASS-11. 
however. it can be used separately. Associated 
Documentation:Additional documentation on 
Dl-3000 library can be obtained from Precision 
Visuals, Inc. 

Documentation on magnetic media 
Media (Service Charge Code): 600' Magtape 
(MA), Format VMS/BACKUP (Blocked at 8192) 

DECUS PROGRAM ORDER NUMBER: VAX-
133 Title: GRAF11: A Package to Graph Scien­
tific Data, Version: V1 .2, March 1 985 

Author: Judi Cleary, Sohio Research Center, 
Cleveland, OH Operating System: VAX/VMS 
V3.7, Source Language: VAX-11 FORTRAN, 
Memory Required: 400-600 blocks depending 
on which device driver is used., Other Software 
Required: 01-3000 (tm) subroutine library, li­
censed by Precision Visuals Inc., Special 
Hardware Required: Graphics device to dis­
play graphics - Consult Precison Visuals Inc., 
for list of devices., Keywords: Graphics, Scien­
tific Applications 

Abstract: GRAF11 is a graphics package that 
provides an easy way to graph scientific data. 
GRAF11 uses an interactive, command-driven 
interface. Many commands have default values 
which can be easily overridden. 

Commands and data can be entered from the 
keyboard or from a file. Graph formats include 
linegraphs, barcharts and scattergraphs, using 
linear, log, calendar or probability axes. Curve 
fitting and smoothing can also be done. 

GRAF-11 was written using 01-3000 (tm) graphics 
library and is therefore quite "device indepen­
dent" regarding graphics display. Graphs from 
GRAF-11 can also be merged with MASS-11(tm) 
word-processing documents. 

013000 is a trademark of Precision Visuals Inc. 

Restrictions: This software is based on device­
independent(Ol-3000) graphics subroutine lib­
rary. An executable file must be built for each 
device driver. 
Associated Oocumentation:Additional docu­
mentation on Dl-3000 (Im) library can be ob­
tained from Precision Visuals, Inc. 

Documentation on magnetic media 
Media (Service Charge Code): 600' Magtape 
(MA), Format VMS/BACKUP (Blocked at 8192) 
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NEW LIBRARY PROGRAMS AVAILABLE 
FOR THE 

DECSYSTEM-20 FAMILY OF COMPUTERS 

DECUS PROGRAM ORDER NUMBEF: 20-SP· 
8 Title: Symposium Tape from the DECSYSTEM· 
20 SIG, Fall 1984, Anaheim, Version: Fall 1984 

Author. Various Submitted By: Betsy Ramsey, 
American Mathematical Society, Providence, 
RI Operating System: TOPS-20 release V5.1, 
Source Language: BLISS-36, MACR0-20, 
GNOSIS, Keywords: Symposia Tapes· TOPS· 
20, Kermit, Utilities - TOPS-20 

Abstract: The TOPS-20 Symposium Tape from 
Fall 1984 (Anaheim) contains TAPE11 an ANSI· 
standard tape utility and other programs from 
Emerson Electric; GNOSIS CAI programs from 

University of Vermont; SYSLI B, a set of callable 
routines and USR, a multi-system username 
program from Energy Enterprises; GTJFN en­
hancements and ANAL crash dump analysis 
program from SU MEX; and the November1984 
release of KERMIT from Bernie Eiben. 

No guarantees are made as to the completness, 
usability or quality of the programs on this tape 
and the material has not been checked or re­
viewed. 

Documentation on magnetic media. 
Media (Service Charge Code): 2400' Magtape 
(PB) 

REVISIONS TO LIBRARY PROGRAMS 

DECUS PROGRAM ORDER NUMBER: PR0-
102 Title: BFGUSER, Version: V1 .2, May 1985 

Author. Jack Wenrick, et al, BF Goodrich R&D, 
Breckville, OH, Operating System: P/OS V2.0. 
Source Language: FORTRAN 77, PRO/BASIC, 
Other Software Required: PRO/BASIC for 
BASIC programs. Special Hardware Required: 
LA50 or LA100 for hardcopy of plots, LVP16 
plotter, hard disk required for PROPLOT, Key­
words: Graphics, Runoff, Text Formatting 

Abstract: This diskette contains software for the 
PR0-350 developed at BFGoodrich R&D. 
[USERFILES] This directory contains several 
programs written in PRO/BASIC. All of these 
programs will run on any PR0-325 or350 which 
has PRO/BASIC. 

USELA50 · A menu driven printing program 
which allows selection of vertical and horizontal 
pitch and other attributes on the LASO printer 
and print documents or data files. 

MERGEFI LES- A program to merge two or more 
files together. 

AMORTIZE· Calculates amortized loan sche­
dule based on the amount borrowed, interest 
rate, and number of payments. 
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MOLWT · Calculates molecular weight from a 
molecular formula and weight percent of each 
of the atoms. 

TYPR I NT· Prints directly to LA50 from keyboard. 

TEXTMOD· Finds character strings in a BASIC 
program and can do substitution for all occur­
ences of the string, list lines that contain the str­
ing, and list line numbers that contain the string. 

[PROPLOl] and[PROPLC]- This is a data graph­
ing and polynomial curve fitting program. It is 
written in FORTRAN and was run through the 
PRO/Toolkit to create the Native version. It can 
fit up to six curves per set of axes to a 1 to 5th 
degree polynomial and selecting linear or Log 
scales for the X and Y axis. Monochrome and 
color monitor versions provided. 

[ZZRNO] This is a PRO version of BONNER 
Labs RUNOFF, the best version of RUNOFF I 
have used. 

[DTR] This directory contains a PRO/DATATRIEVE 
initialization file to declare Global definitions in 
DATATRIEVE to al low control of printer(LA50 or 
LA100) and screen attributes. 

Note: Release notes distributed with each order. 
Changes and lmprovements:PROPLOT is now 
a PR0-350 native program which originates 
large hardcopygraphics on a printer. PRO PLOT 
is an installable application. 

Documentation on magnetic media. Media 
(Service Charge Code): 5 1 /4" Floppy Diskette 
(JB), Format: FILES-11 

DECUS PROGRAM ORDER NUMBER:11 ·352 
Title: DR11 ·NC and DRV11 Loadable Driver, 
Version: April 1 984 

Author. R. E. Beverly Ill, Ph.D., R. E. Beverly Ill 
and Associates, Columbus, OH Operating System: 
RSX-11 M V3.0 or later Source Language: 
FORTRAN 77. MACR0-11, Memory Required: 
Approx 1 600 Words, Special Hardware Re­
quired: DR11 ·A or ·L or DRV11 parallel 1/0 
interface, Keywords: Device Handlers 

Abstract: The DR11 Loadable Driver will allow a 
user to access up to sixteen (16) DR11 ·NC or 
DRV11 general device interfaces using stan­
dard 010 procedures under an RSX· 11 M Version 
4 mapped system. The driver supports read, 
write, attach, detach, and interrupt requests. 
Interrupts are realized by the setting of event 
flags in the task, thereby eliminating the need 
for the user to handle the interrupt himself. 

A build package, consisting of all sources for 
the driver, plus a command build file, and a set 
of sources for FORTRAN-77 callable routines to 
control the driver, as well as full documentation, 
are included in this release version. 

Changes and Improvements: Bugs fixed, com­
patible with RSX-11 M Version4 and FORTRAN 
77, operation verified with DRV11 parallel 1/0 
interface. Restrictions: Loadable driver support 
and user-written driver support ($GTWRD and 
$PTWRD) must be selected at RSX-11 M sysgen 
time. 

Documentation on magnetic media. Media 
(Service Charge Code): Write-Up (AA), Floppy 
Diskette (KA), 600' Magtape (MA), Format: Fl LES-
11 

DECUS PROGRAM ORDER NUMBER:11 ·594 
Title: CPU Usage Monitor Display Facility for 
RSX-11 M, Version: X02.05. August 1984 
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Author. Y. N. Miles, TRIUMF, U.B.C, Vancouver, 
B.C. Canada, Operating System: RSX-11 M V4.1, 
Source Language: MACR0-11, Memory Re­
quired: 1 K (+ 256 words of POOL !), Special 
Hardware Required: VT52 / VT1 00 type CRTter­
minal. Extended instruction set in CPU., Keywords: 
System Management - RSX-11 

Abstract: USE is a CPU-usage display facility 
which shows on a video terminal a bar graph of 
the eight most CPU-intensive processes. This is 
achieved by loading a histogram driver into 
pool, and calling this driver directly from the 
(KW11) clock interrupt vector. The histogram 
driver checks sign bit on saved PSL (minus if 
task, + if system process), and then stores the 
process name (task: $TKTCB - cur TCB), 1/0 
state (saved PSL has PR4 set), idle state (low 
order bit set in $1DLFL), else $FORK state ... 

USE requires a CRT with Digital Equipment 
VT52 escape sequences. It needs to have pr~ 
vilege, and it needs executive global symbols 
contained in LB:[1,54] RSX11 M,STB. All fiels, 
documentation, generation, and source are 
contained in one universal library USE.U LB. To 
generate USE, type @USE.ULB/LB:USEGEN. 

Changes and Improvements: Shows time spent 
in$FORK and$ I NTERRUPTstates; less system 
overhead than previous version. Restric· 
tions: Must be linked with LB:(1 ,54) RSX-11 M.STB, 
Events sampled on system clock, requires 256 
words of POOL (gives it back when exit). 

Documentation on magnetic media. Media 
(Service Charge Code): 600' Magtape (MA), 
Format: BRU V4.1 

DECUS PROGRAM ORDER NUMBER:11·765 
Title: RSX SIG Tapes Evaluation, Version: V3, 
December 1 984 

Author: A. Szentgali Submitted By: Klaus 
Centmayer, TU Muenchen, Munich, West Germany 
Operating System: IAS, RSX-11 M, Keywords: 
Symposia Tapes· RSX· 11 

Abstract: This collection of reports is a review of 
programs from the DECUS RSX Symposium 
Tapes. Its goal is to evaluate the programs and 
their building procedures and to help users in 
choosing and installing software according to 
their actual needs and configuration. Testing 



includes building and installation procedure 
and, as far as possible, a brief run test. This 
report contains the US-RSX-SIG-Tapes Spring 
and Fall '82. 

The tape includes a SIG-Tape Road Map Summary 
as a quick reference. It contains: 

RSX-IAS US Fall'77 ,,, Spring'84, Europe79 .. .'83; 
PASCAL Spring'80 .. Fall'81, RT-11 Fall79 . 
Fall'81: Lars Palmer+ IAS-ICR collections. 

Changes and Improvements: Testing of addi­
tional programs. 

This tape contains documentation only. Media 
(Service Charge Code): 600' Magtape (MA), 
Format: FILES-11 

DECUS PROGRAM ORDER NUMBER:V-SP-
14 Title: Finger System: Network and Local Ser­
ver, Version: V41 .1 .1 0, May 1985 

Author: Dr. Richard Garland, Columbia Univer­
sity, New York. NY Operating System: VAX/ 
VMS V4 or later, Source Language: VAX-11 
FORTRAN, MACR0-32, Keywords: System 
Management- VMS, Networking 

Abstract: This program serves three main func­
tions: 

- Identifies users of the systems, where they are, 
what program etc. Forth is function it serves as a 
personalized SHOW SYSTEM. 

- Finds a specific user, gives the above informa­
tion if he/she is logged on and in addition gives 
information about his/her mail and an optional 
information file he/she may supply. 

- Serves an an in-bound DECnet server. Remote 
users can finger the local system as above and 
local users can finger remote systems that sup­
port the function. As part of the network "finger 
protocol" it performs explicit route-through. 
This is valuable in an internet situation such as 
going from DECnet to ARPAnet etc. This pro­
gram can communicate with DECSYSTEM-20's 
and other VAXes running the program over 
DECnet, and through DECnet/ ARPAnet gate­
ways to ARPAnet hosts. 

In a network situation where users are spread 
over many nodes and where there is large mail 
traffic. it can be an invaluable tool in finding peo­
ple. ascertainining if they got your mail. etc. 

Changes and Improvements: Updated for VMS 
V4.X 

Documentation on magnetic media. Media 
(Service Charge Code): 600' Magtape (MC). 
Format: VMS/BACKUP (Blocked at 8192) 

DECUS PROGRAM ORDER NUMBER:V·SP-
30 Title: NOTIFY, Version: V1 .1, April 1985 

Author. T.J.F. Steele, Peter Steele & Partners, 
Solihull, W. Midlands, UK Operating System: 
VAX/VMS V3.7 Source Language: VAX-11 BASIC, 
Keywords: Mail 

Abstract: The NOTIFY utility adds a new com­
mand verb to DCL. This sends a single line of 
text to another user on the system. without re­
quiring any special privilege. For example, if 
user ALPHA were to type: 

$NOTIFY BRAVO "Seen CHARLIE lately?" 

then user BRAVO would see: 

***From ALPHA: Seen CHARLIE lately? 

on his terminal. By default, one bell is sent, but 
this may be increased or suppressed with the I 
BELL qualifier. The message usually starts on a 
newline, but this maybe turned oflwith/NOCRLF. 
The utility also allows privleged users to broad­
cast to an ambiguously specified username of 
all logged-on users(*), suppress the"*** From 
ALPHA:" tag (/NOTAG), or suppress the auto­
matic truncation to57 characters(/NOTRUNC). 
Installation is very straightfoward, using 
VMSINSTAL. 

On line help is provided in the main library. 

Changes and Improvements: Minor bugfix -
protection of SYS$SYSTEM:NOTIFY.EXE now 
set to W: E for world access: additional qualifiers 
/BELL, /CRLF, /TRUNC, /TAG, can not be in­
cluded easily on the distribution tape with other 
programs. Sources not required for use as com­
mand verb- modification may compromise system 
security. 

Release notes distributed with each order. 
Complete sources not included. Documentation 
on magnetic media. Media (Service Charge 
Code): 600' Magtape(MC), Format VMS/BACKUP 
(Blocked at 8192) 

LIB-11 

DECUS PROGRAM ORDER NUMBER:VAX-99 
Title: INDEX: FORTRAN Cross- Referencer and 
Flow Chart Generator, Version: V3.03, May 1985 

Author: Michael N. Levine, Naval Weapons 
Center, China Lake, CA Operating System: VAX/ 
VMS V3.7 or later, Source Language: MACR0-
32, Keywords: Cross - ReferencersTools -
Applications Development, Utilities - VMS 

Abstract: INDEX is a FORTRAN source cross­
referencing and flow charting utility that allows 
the user to look at individual source files 
(optionally saying on what lines and how they 
are used). Furthermore the user can select for 
display/save for SUPER IN DEX only those vari­
ables or COM MON blocks with the characteris­
tics that he is interested in-global/local, assigned 
value/not assigned value, used/unused, imported/ 
exported, etc. in anycombinaton. Also available 
is the optional ability to show up to three ad­
ditional items of information for display during 
the regular and SUPER INDEX: 

The variable storage location information (local, 
in COMMON, passed by argument etc). 

Usage in FUNCTION/SUBROUTINE calls (routine 
used in and argument numbe~. 

A user selected tag of up to 31 characters. 

Thedata saved fora SUPER INDEX listing(con­
sisting of 2 to 5 data items as outlined above) 
can be displayed with a great deal of flexibility 
as to the data item order and format(orsaved in 
an ISAM datafileforthe user to work on directly). 
The resulting information supplied allows the 
user to follow the flow of data throughout a pro­
gram or find the usage of any selected data vari­
able as required. 

If selected, the user may at the same time gener­
ate a flow chart of the source file currently being 
cross-referenced. 

If wanted, the user can generate in place of the 
SUPER IN DEX, an entry point cross reference 

listing showing who calls who and is called by 
who (with optional graphical tree output). 

Changes and Improvements: Bug fixes- made 
compatible with VMS V4 FORTRAN. Restric­
tions: Does not handle the new COD "Dic­
tionary" command. 

Documentation on magnetic media. Media 
(Service Charge Code): 600' Magtape(MA) For­
mat: VAX/ANSI (Blocked at 4096) 

DECUS PROGRAM ORDER NUMBER:VAX-
127 Title: AKCOU NT. A VMS System Account­
ing Package, Version: April 1985 

Author. Kenneth J. Trumbley and Martin Serrer. 
National Research Council, Ottawa. Ontario. 
Canada Submitted By: Martin Serrer Operating 
System: VAX/VMS V4.1, Source Language: 
VAX-11 FORTRAN. MACR0-32, Keywords: 
System Accounting - VMS 

Abstract: The AKCOUNT software has been 
designed to provide a VAX computer installa­
tion running V4.x of VMS operating system soft­
ware with all the necessary accounting tools to 
change users for resources used. The package 
includes all the source code plus various com­
mand procedures as well as installation notes. 

The software in SYSTEMS LABORATORY of 
N RC has been set up as a batch job to execute 
every Friday night. When the job runs. the infor­
mation from the system accounting file, plus list­
ing files from DISKQUOTA and AUTHORIZE 
are merged together and written to a file 
"SYS$ACCOUNT:AKCOUNT.TOT'. A report 
generator reads this file and creates detailed or 
summary type printouts. 

Changes and Improvements: Updated to work 
with VMS V4.1. 

Documentation on magnetic media. Media 
(Service Charge Code): 600' Magtape (MA). 
Format: VMS/BACKUP(Blocked at8192) 
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HOW TO SUBMIT TO A SPECIFIC SECTION OF THE NEWSLETTER 

The following is a listing of the Newsletter Editors with their addresses and phone numbers. All sub­
missions to the newsletter should be submitted directly to the appropriate Editor. 

ARTIFICIAL INTELLIGENCE 
Terry Shannon 
P.O. Box53 
Spring House. PA 194 77 
(215) 542-7008 

BUSINESS APPLICATIONS 
Thomas Byrne 
L. Karp & Sons 
1301 Estes 
Elk Grove. IL 60007 
(31 2) 593-5 705 

DATA MANAGEMENT SYSTEMS 
Steve Pacheco 
Ship Analytics 
P.O. Box 410 
North Stonington, CT 06359 
(203) 535-3092 

DAARC 
Ellen Reilly 
William H. Rorer 
500 Virginia Drive 
Ft. Washington, PA 19034 
(215) 628-654 7 

GRAPHICS APPLICATION 
Michael Anton 

IAS 

P 0. Box 591293 
Houston. TX 77259-1293 
(713) 928-4838 

John Ross Roman 
McDonnell Douglas 
600 McDonnell Blvd. 
Hazelwood. MO 63042 
(314) 234-0984 

-

APL 
Doug Bohrer 
Bohrer & Company 
903 Ridge Road, Suite 3 
Wilmette, IL60091 
(312) 251-9449 

COMMERCIAL LANGUAGES 
Jim Wilson 
Pfizer Inc. QC Division 
P.O. Box88 
Terre Haute, IN 47808 
(812) 299-2121 x 271 

DATATRIEVE 
Joe H. Gallagher 
Cleveland Clinic Foundation 
9500 Euclid Avenue 
Cleveland, OH 441 06 
(21 6) 444-2551 

EDU SIG 
Fred Bell 
Taft College 
Taft, CA 

HMS 
William Walker 
Monsanto Research Corp. 
P.O. Box 32 A-152 
Miamisburg, OH 45342 
(51 3) 865-355 7 

LANGUAGES & TOOLS 
Alan Folsom Jr. 
Fischer & Porter Company 
E. County Line Road 
Warminster. PA 18974 
(215) 674-7154 

HOW-i 

LARGE SYSTEMS 
Michael Joy 
1 st Church of Christ 
Scientist 
Boston, MA 02115 
(61 7) 262-2300 x 3903 

NETWORKS 
Vicki Hancock 
251 O Limestone Lane 
Garland, TX 75040 
(214) 495-7353 

PERSONAL COMPUTER 
Caroline Mack 

RSX 

6415 Adelphi Road 
University Park, MD 20"182 
(301) 927-0108 

Dominic DiNollo 
Loral Electronics 
Engineering Computer Center 
Ridge Hill 
Yonkers, NY 10710 
(914) 968-2500 x221 0 

SITE MANAGEMENT & TRAINING 
Gregory Brooks 
Washington University 
Behavior Research Lab. 
1420 Gratton St. 
St. Louis, MO 631 04 
(314)241-7600x257 

VAX SYSTEMS 
Larry Ki lgallen 
c/o DECUS Office 
219 Boston Post Road. (BP02) 
Marlboro, MA 01752 

MUMPS 
Janet Berryman 
2405 N. Bush 
Santa Ana, CA 92706 
(714) 953-1025 

OFFICE AUTOMATION 
Margaret Drake 
Univ. of TX Health Science Ctr. 
7703 Floyd Curl Drive 
San Antonio, TX 78284 
(512) 691-6105 

RSTS 

RT 

Bill Hobbs 
ComManD, Inc. 
6535 E. 82nd St.. Suite 102 
Indianapolis, IN 46250 
(31 7) 842-5320 

Bill Leroy 
The Software House. Inc. 
4 70 E. Paces Ferry Road Park 
NE 1020 
P.O. Box52661 
Atlanta, GA 30355 
(404) 231-1484 

UNISIG 
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William Toth 
Harvard-Smithsonian Ctr. for 
Astrophysics 
60 Garden Street P353 
Cambridge, MA 02138 
(61 7) 495-7181 

Bruce Bergman 
UserWare International 
2235 Meyer Avenue 
Escondido. CA 92025-1070 
(619)741-8825 



SUBMITTING ARTICLES TO THE HMS SIG NEWSLETTER 

The purpose of the HMS SIG Newsletter is to serve as a forum 
to share information related to DEC hardware with the 
members of the SIG. As such, the existence of the 
newsletter is entirely dependent on your contributions. If 
you have an HHK item, a better or safer way to do something, 
product news, a tutorial article of general interest, etc., 
we are interested in publishing it in the newsletter. It is 
intended that the HMS SIG Newsletter be published at least 
four times a year. 

There are 
newsletter: 

several ways to submit material for the 

o The Hardware Submission Form in the back of the 
newsletter can be used for brief items tthere is 
not enough room if you have a lot to say). 

o You can send me camera-ready hard-copy <this saves 
me a lot of typing). 

o I will accept submissions on floppys. I can handle 
RX50's or 8" diskettes !either density, single or 
double sided). I prefer RT-11 format, if possible, 
but I can probably handle RSX or VMS stuff somehow. 
I will return your diskette(s), of course. 

o Those of you that have 
things to username WALKER. 

access to DCS can send 
I check DCS daily. 

o I am also on CompuServe as "Bill Walker 71066,24". 

In any event, if you have anything to submit, send it! If 
it is a mess, but I can read it, I will get it in the 
newsletter somehow. Finally, if you have any question about 
submitting material, call me. My telephone number is listed 
below. 

Contributions can be sent to: 

HMS Editor 
DEC US 
BP02 
249 Northboro Road 
Marlboro, MA 01752 

OR 
William K. Walker 
Monsanto Research Corp. 
P.O. Box 32 A-152 
Miamisburg, OH 45342 
(513) 865-3557 

If you need to get something to me quickly, send it to my 
work address. 
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DECUS SUBSCRIPTION SERVICE 
SIGs NEWSLETTERS 

U.S. CHAPTER MEMBERS ONLY 

As a member of DECUS U.S. Chapter, you are entitled to contribute and subscribe to the DECUS 
monthly publication, SIGs Newsletters. You also have the opportunity to subscribe to the Symposia 
Proceedings which are a compilation of the reports from various speakers at the U.S. National 
DECUS Symposia. 

• No Purchase Orders will be accepted. 
• The order form below must be used as an invoice. 
• All checks must be made payable to DECUS. 
• All orders MUST be paid in full. 
• No refunds will be made. 
• The address provided below will be used for all DEC US mailings; i.e. Membership, Subscription 

Service and Symposia. 
• SIGs Newsletters Price is for a one-year subscription beginning the month follow·ing receipt of 

payment. 

Name ____________ DECUS Member No. 
Company _______ _ 
Address ____ _ 

City ___ _ State Zip 
Phone 

Subscription Service Offering 

SIGs Newsletters 

Qty. Unit Price Total 

Spring '85 Proceedings (SP5) 
Fall '85 Proceedings (FA5) 
Spring '86 Proceedings (SP6) 
Fall '86 Proceedings (FA6) 

TOTAL COST OF SUBSCRIPTION 

---

---

--~-

$35.00 
12.00 
12.00 
12.00 
12.00 

$ 

0 MASTERCARD D VISA __________________________ Exp.Date ________ _ 

I understand that there will be no refunds even if I decide to cancel my subscription. 

Signature:-----------------------------------------

FOR DIGITAL EMPLOYEES ONLY FOR DECUS OFFICE ONLY 

Badge No. __________________ CC: ________ _ Check No. ________________ _ 
CC Mgr. Name ____________________________ _ Bank No. ___________ _ 
CC Mgr.Signature _______________________ _ Amount$ ____________ _ 

Subscription Service, DECUS (BP02), 219 Boston Post Rd, Marlboro, MA 01752 (617) 480-3418. 

SS860107 
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DECUS U.S.CHAPTER 
APPLICATION FOR MEMBERSHIP 

D New Membership D Update to current membership profile Current DECUS Member.# ___________ _ 

NOTE: PLEASE PRINT CLEARLY OR TYPE! 
PLEASE PROVIDE A COMPLETE MAILING ADDRESS, INCLUDE ZIP CODE IN ACCORDANCE WITH POSTAL 
REGULATIONS FOR YOUR LOCALITY. 

ARE YOU AN EMPLOYEE OF DIGITAL EQUIPMENT CORPORATION?O YES 0 NO 

(first) I Middle lnt1al) (Last/Family Name) 

City/Town: State:--------------- Zip:------

Telephone: Home ( Work ( 

HOW DID YOU LEARN ABOUT DECUS? Please check applicable item. 

1 D ANOTHER DECUS MEMBER 4 0 DIGITAL SALES 13 0 LOCAL USER GROUP 

2 D SYMPOSIA 5 0 HARDWARE PACKAGE 14 0 SPECIAL INTEREST GROUP 

8 D DECUS CHAPTER OFFICE 6 D SOFTWARE PACKAGE 7 0 SOFTWARE DESPATCH 

10 0 DIGITAL STORE 12 D ADVERTISING (DIGITAL Newsletter) 

DO YOU WISH TO BE INCLUDED IN MAILINGS CONDUCTED BY DIGITAL (for Marketing purposes etc.?) 0 Permission 
0 Refusal 

TYPE OF DIGITAL HARDWARE USED: Please check those applicable to you. 

20 D DECMATE 
82 D DECsystem-10 
83 D DECSYSTEM-20 

52 0 LSl-11 
3 0 PDP-8 FAMILY 

50 0 PDP-11 FAMILY 

21 0 PROFESSIONAL 
22 0 RAINBOW 
54 0 VAX FAMILY 

MAJOR OPERATING SYSTEMS? LANGUAGES USED: Please check those applicable to you 

0 ADA 26 0 CORAL-66 47 0 FOCAL 67 0 
2 D ALGOL 28 D cos 48 D FORTRAN 68 D 

5 D APL 34 D DATATRIEVE 51 0 GAMMA 72 0 

7 D BASIC 35 D DBMS 110 0 IAS 92 0 
17 D BLISS 38 0 DECnet 53 0 IOL 81 0 
19 D c 43 D DIBOL 58 D MACRO 83 0 

22 D COBOL 45 D DOS-11 65 0 MUMPS 91 0 
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5 0 WPS-8 
51 0 WPS-11 

OS/8 109 
PASCAL 97 
PL-11 70 
RPG 71 
RSTS/E 104 
RSX 107 
RMS 

D RT-11 
D TECO 
D TOPS-10 
0 TOPS-20 
0 VMS 
D WPS-8 



TYPE OF BUSINESS (ENVIRONMENT}/COMPUTER APPLICATIONS 
Please check that which best describes your business/application 

21 D ACCOUNTANCY 1 D EDUCATION/PRIMARY 73 D NUMERICAL CONTROL 

7 D BANK 2 D EDUCATION/SECONDARY 68 D OEM-COMMERCIAL 

64 D BUSINESS/COMMERCIAL 61 D EDUCATION-TECHNOLOGY 78 D OEM-TECHNICAL 

74 D BUSINESS/INFORMATION SYSTEMS 3 D EDUCATION/UNIVERSITY 56 D PHYSICAL SCIENCES 

57 D CHEMISTRY 67 D ENGINEERING 20 D RESEARCH/DEVELOPMENT 

54 D CLINICAL LABORATORY 65 D FINANCE/ACCOUNTING 10 D RETAIL 

63 D COMPUTATION 77 D GOVERNMENT 76 D SOFTWARE DEVELOPMENT 

11 D CONSUMER ELECTRONICS 75 D GRAPHICS 53 D TELECOM MUN !CATIONS 

18 D CONSULTANT 4 D HOSPITAL 19 D TELEPHON E/UTI LITI ES 

72 D DATA ACQUISITION 62 D INDUSTRIAL 51 D TIMESHARING 

52 D DATA COMMUNICATIONS 55 D LABORATORY/SCIENTIFIC 80 D TRAINING/INSTRUCTION 

13 D DATA PROCESSING SERVICES 14 D LIBRARY 66 D TYPESETTING/PUBLICATION 

71 D DATA REDUCTION 58 D LIFE SCIENCES 

17 D DIGITAL EMPLOYEE-ENGINEERING 70 D MANUFACTURING 

15 D DIGITAL EMPLOYEE-MARKETING 79 D MARKETING 

16 D DIGITAL EMPLOYEE-SERVICE GROUP 59 D MEDICAL RESEARCH 

60 D EDUCATIONAL ADMINISTRATION 6 D MILITARY INSTALLATION 

SPECIAL INTEREST GROUP (SIGs) ENROLLMENT 
I wish to participate in the following DECUS U.S. Chapter Special Interest Groups. 

33 D APL SIG 11 D HARDWARE AND MICRO 36 D PERSONAL COMPUTER 
2 D COMMERCIAL 35 D IAS 18 D RSTS/E 

LANGUAGES 31 D DAARC( LABS) 17 D RSX 

6 D DATA MGMT.SYS. 27 D LARGE SYSTEMS 19 D RT-11 

5 D DATATRIEVE 16 D LANG. AND TOOLS 32 D SITE MGMT.& TRNG 
7 D BUSINESS APPL. 14 D MUMPS 21 D UNISIG 
8 D EDU SIG 15 D NETWORKS 26 D VAX SYSTEMS 

10 D GRAPHICS APPL 34 D OFFICE AUTOMATION 

JOB TITLE/POSITION - Please check: 

1 D CORPORATE STAFF 101 D CORPORATE DIRECTOR OF DP/MIS 
2 D DIVISION OR DEPARTMENT STAFF 102 D ADMINISTRATIVE ASSISTANT 
3 D SYSTEMS ANALYSIS 103 D TECHNICAL ASSISTANT 
4 D APPLICATIONS PROGRAMMING 104 D SERVICES COORDINATOR 
5 D SYSTEMS ANALYSIS/PROGRAMMING 105 D MANAGER 
6 D OPERATING SYSTEM PROGRAMMING 106 D ANALYST 
7 D DATABASE ADMINISTRATION 107 D PROGRAMMER 
8 D DATA COMMUNICATIONS/TELECOMMUNICATIONS 108 D DATABASE MANAGER 
9 D COMPUTER OPERATIONS 109 D DATABASE ADMINISTRATOR 

10 D PRODUCTION CONTROL 110 D MANAGER OF DP OPERATIONS 

CITIZEN OF UNITED STATES OF AMERICA? D Yes D No 

Forward To: 
DECUS U.S. CHAPTER, MEMBERSHIP PROCESSING GROUP 
21 9 BOSTON POST ROAD 
MARLBORO, MA 01752, USA 
PHONE: (617) 480-3418 
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WE NEED YOUR COMMENTS!!! 

In order to meet the needs of DECUS members who are interested in AI, we 
have prepared an AI SIC Survey And Questionnaire. Please answer the 
questions (it shouldn't take more than five minutes of your time) on the 
following two pages, then return the completed questionnaire to: 

Don Rosenthal, AI SIC 
Space Telescope Science Institute 
Homewood Campus 
Baltimore, MD. 

21218 

OU-1 
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AI SIC SURVEY AND QUESTIONNAIRE 

Name (optional) 
~----------------------------------------------------~ 

Address (optional) 
~--------------------------------------------------~ 

'In which of the fol lowing areas of AI are you interested? 

AI Languages and Development Environments~ Engineering Applications __ _ 

Expert Systems___ Machine Learning___ Medical Applications 

Natural Language Understanding___ Planning and Problem Solving __ _ 

Robotics Vision Other -------------------------------------
What is your current involvement with AI? 

Present AI project___ Present AI feasibility study~ 

Future project (within 6 months to a year) __ _ 

Professional development ___ General interest 

Other ------------------------------------------------------------~ 

What would you like to see from an AI special interest group? 

DECUS Symposia Sessions: 

Technical Management Oriented Other 

Examples of sessions you 1 d like to see given or repeated: 

DECUS Presymposium Seminars: 

Technical Management Oriented Other 

Examples of seminars you 1 d I ike to see given or repeated: 

ClU-3 



Newsletter Editorial Content: 

Book reviews Case studies 

Q and A Tutorial articles 

Communication with DEC: 

Language, tool and product reviews 

Other 
~~~-------------------------

Wishlist coordination 

Other 

Arranging meetings with DEC personnel at DECUS 

~-----------------------------------------------------------------

Other SIG Activities: 

What would you like to see from DEC in terms of AI? 

Languages___ Which? ~----------------------------------------------~ 
Courses 

Products 

Other 

What topics? ~-----------------------------------------­
What kind? 

~--------------------------------------------

~-----------------------------------------------------------------

Are you satisfied with user AI participation/representation at symposia? __ _ 

If not, what changes would you suggest? 
~--------------------------------

Are you satisfied with DEC AI participation/representation at symposia? 

If not, what changes would you suggest? ----------------------------------

Are you willing to volunteer for the AI SIC? ___ In what capacity? 

Presenting or chairing AI sessions at DECUS symposia __ _ 

Contributing to the newsletter 

Other: 

Working on the steering committee 

Thank you for completing this questionnaire. Your input is appreciated! 
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TO SUBMIT 
REMOVE FORM AND 
RETURN TO: 

HARDWARE SUBMISSION FORM 
A SIG INFORMATION INTERCHANGE 

MESSAGE 

Contact 
Name 

Address 

Telephone 

Type of equipment: 

HMS Editor­
DECUS 
BP02 
249 Nor-thbor-o Road 
Mar-lbor-o, MA 01752 

SUBMIT ANY TYPE HARDWARE TROUBLES AND/OR FIXES. 
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DRTRGRRm 
DATAGRAMS Bre short messages, comments, requests, or answers 
that ere published in NETwords. Please fill in the sectlons below 
and send the DAT AGRAM to: 

Your N8me: 
Address: 

Telephone: 

Vickie Honcock 
NET Words Edi tor 
2510 Limestone Ln. 
Gorlond .. Tx. 75040 

If this is 8 reply to 8 previous DAT AGRAM .. Wh8t •? -
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Vickie Hancock. 
N:ETWords :Editor 
2 5 1 O Limestone Ln. 
Garland. Tx. 75040 

Fold Here 
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DECUS PERSONAL COMPUTER SIG QUESTIOl\NAIRE 

General: 
I would like information on 

I would like to see an article in the newsletter on 

would like to see a symposium session on 

I am willing to be contacted by PC SIG members by telephone for 
expert assistance/advice on=-----------------~ 

Phone number to call: Area Code~<---~ 

I attend DECUS Symposiums: always sometimes __ never 
I use/own: Rainbow(s) -PRO(s) =DECmate(s) 
I use the maCFiTne(s) checke'Cf"above: 

at work at home both 
If at work, total number of DEr-P"C's at your site: 
I also use: VAX IBM or other mainframe IBM/other PC 
T~ipe of use: -=._busi nes!:. __ education al __ government 

other 
Primary Operating System: MS-DOS _CP/M _both equally 

--other 
I belonq to a local DEC PC User Gro_u_p_=-===-y_e_s_===-n-o ___ _ 
There is~ us~r group_ in my geogr~phic area: __ yes __ no 
I would like information on starting a user group: __ yes 
l use a modem: often reluctantly never 

=for wori;:--__ for pleasure __ both 

Here is a DEC PC User Group not on your list: 
Name of Group Name of Con t_a_c....,.t-P.-e_r_s_o_n ___________________ _ 
Address ___________________________ _ 

Telephone__.. __ __. ______________________ _ 

Here is a DEC oriented bulletin board not on your list, or new 
information on a listed board: Name of Board ________________________ _ 

Full name of Sysop 
Address if known----------------------
City and State ________________________ _ 
Telephone Number ______________________ _ 
Other Info: _______________________ _ 

I am 1.-Jilling to 1.-Jrite an article on: _____________ _ 

The subjects of greatest 
__ 1.-Jord processing 
__ sprea<;isheets 
__ 9raphi <;":S . 

communications 
--proqramminq 
--software reviews 
--technical articles 
==:=DEC Gossip and News 

interest to me are: 
project management 

--specialized •Jer ti cal software 
--<type),...,_-------------Rainbow 
-PRO 
-DECMate 
--Robin -- __ Other: ___________ _ 

If I had it to do over again, I: 
1-Jould buy another DEC Rainbow/PRO (circle one) 
might buy another Rainbow/PRO if it was a bar9ain (circle one) 

__ would not buy another Rainbow/PRO (circle one) 

Thi!:. nei-Jsletter is going to be folded into one lar9e monthly publi­
cation (but 11Jill remain quarterly.) Will you continue to subscribe 
at the new price of $35/year? yes no 
Feel free to enclose another page( s) 1.-Ji tncommen ts! 
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Do you feel that leaving the prices out of the newsletter: 

--~ s appropr i at~ 
is very annoying 
makes the articles less useful 

~o ~ou feel that Decus should revise its (anti)cornmercialism pol-
1 cy. 
__ yes 
__ no 

Name 
Comp_a_n_y~~~~~~~~~~~~~ 

Address 
City1s·~r~1z---1-p~~~~~~~~~~~ 

Work Phone 
Home Phone (===)~~~~~~~~-

fold here, flap under 

Return to: 
Caroline M. Mack 
6415 Adelphi Road 
University ParkL MD 

2079<::: 

stamp 

Caroline M. Mack 

fold here, flap over 

6415 Adelphi Road 
University Park, MD 20782 
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PRO 300 SERIES WISH LIST BALLOT 

Use this ballot to show which items on the Wish List are most 
important to you. Put the number of the most important item on the 
list in space 1, the next most in space 2, etc. 

1 2--
3--
4--
5--
6--
7--
9--
9--
10-

11 
12--
13--
14--
15--
16--
17--
10--
19--
20== 

21 22--
23--
24--
25--
26--
27--
29--
29--
30== 

31 
32--
33--
34--
35--
36--
37--
39--
39--
40== 

41 
42--
43--
44--
45--
46--
47--
49--
49--
50== 

Please add the following to the wish list: 

Comments: 

RETURN BALLOTS TO: 

Thomas R. Hintz 
University of Florida 
IFAS Computer Network 
Building 810 
Gainsviile, FL 32611 

QU-11 

51 
52--
53--
54--
55--
56--
57--
59--
59--
60== 

61 
62--
63--
64== 



(fold here) 

(fold here) 

Thomas R. Hintz 
University of Florida 
IFAS Computer Network 
Building 810 
Gainsville, FL 32611 

QU.12 

stamp 



RSX MULTITASKER 

RSX Questionnaire 

The following questionnaire is designed to provide information 
concerning the current user makeup of the RSX SIG and the future 
directions the SIG should take. The RSX Steering Committee will 
use the results of this questionnaire to ascertain how we can best 
meet the needs of the SIG membership in the future. Therefore, 
this is an important opportunity for you to help the SIG be more 
responsive to your needs by filling out a questionnaire aRd sending 
it to: 

Elizabeth Bailey 
222 CEB 
Tennessee Valley Authority 
Muscle Shoals, Ala., 35660 

(Note: do NOT turn in another questionnaire if you turned one in at New 
Orleans). Thank you for your help. 

How do you classify yourself? 
___ System Manager 

---System Programmer 

---Applications Programmer 
End User ---
Sales/OEM ---
Other (please explain) 

--- --------------------------~ 

What do you use your RSX system for? (Check all that apply). 
Real time ---Business applications ---___ Scientific applications 
Off ice automation ---___ Turnkey applications 
Program development ---
Production work ---

What RSX systems do you have? 
RSX-llM ---RSX-llM Plus ---microRSX ---
P/OS ---
AME ---

What CPU's do you run RSX on? 

What other operating systems do you use? 
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RSX MULTITASKER 

What layered products do you use with RSX? 
Networks ---Fortran ---
SORT ---
Datatrieve ---
Basic ---Pascal ---FMS ---
A to Z ---Cobol 

---Dibol 
RPG ---

ls your RSX system part of a network? 
Yes ---No ---

Is your RSX system under maintenance? 
Yes ---
No ---

How did you hear about DECUS? 

What is your biggest complaint about RSX? 

What do you like most about RSX? 

How did your hear about the RSX SIG? 

What do you expect of the RSX SIG? 

List SIG activities in order of importance and evaluate how successfully 

OU-14 



RSX MOLTITASKER 

the RSX SIG is performing these activities. 

What new services should the RSX SIG provide? 

Why do you belong to DECOS? 

How often do you attend DECOS symposia? 
___ Always 

---Once a year 
Occasionally 

---Once 
Never ---

If you do not attend symposia on a regular basis, why not? 

How could you best justify attending a DECOS symposium? 

What types of sessions at DECOS symposia are beneficial to you? 

Panels ---
---Q and A sessions 
___ Technical presentations 

---Clinics/workshops 

What specific topics would you like to see presented? 

Do you subscribe to the Multi-Tasker? 
Yes ---No ---

QU-15 



RSX MULTITASKER 

If you do not subscribe, do you have access to the Multi-Tasker? 
Yes ---
No 

What information do you want from the Multi-Tasker? (Please be relatively 
specific.) 

What RSX-oriented pre-symposium seminars would you be interested in? 
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PAGESWAPPER - September 1985 - Volume 7 Number 2 
VAX SIG Steering Committee Nomination Form 

VAX SIG Steering Comittee Nomination Form 

(please print or type all except signature) 

Nominee name 
address 

phone DECUS # 

The following five DECUS members sponsor the above nomination: 
Name DECUS# date signature 

1. 

2. 

3. 

4. 

5. 

Please return form by 15 September 1985 to: 
DEC US 
VAX SIG Nominations 
249 Northboro Road 
Marlboro, MA 01752 

OU-17 



PAGESWAPPER - September 1985 - Volume 7 Number 2 
VAX SIG Steering Committee Nomination Form 

Tear out to submit a nomination 

DEC US 
VAX SIG Nominations 
249 Northboro Road 
Marlboro, MA 01752 
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PAGESWAPPER - September 1985 - Volume 7 Number 2 
VAX Systems SIG Fall 1985 SIR Ballot 

VAX Systems SIG Fall 1985 SIR Ballot 

Questionnaire 

DECUS membership number (six digits) 

My VAX experience level (check one): 

Wizard 
Normal 

Expert 
Novice 

Knowledgeable 

Our site uses the following VAX models (check all that apply) 

8600 
11/730,11/725 

11/782 11/780,11/785 11/750 
-r1lcroVAX 

Our site uses the following operating systems (check all that apply) 

VAX/VMS 
RSX-11 
TOPS-10--

Other 

VAXelan 
RSTS 
TOPS-~ 

ULTRIX 
RT-11 

UNIX (tm) 
IAS 

We are currently running VMS Version (if applicable) 

We use VAX's in the following applications (Check all that apply) 

Business EDP 
Education 
Data Acquisition/Control 
Service Bureau 
Scientific/Engineering 
Telecommunications 

Other 

Software Development 
Computer Science Research 
CAD/CAM 
Hardware Development 
Office Automation 

Our principal programming language is 

QU-19 



Reminder: 

PAGESWAPPER - September 1985 - Volume 7 Number 2 
VAX Systems SIG Fall 1985 SIR Ballot 

VAX SYSTEMS SIG 
FALL 1985 SIR BALLOT 

Tally 

The total number of points (absolute value) which you allocate 
on this ballot may not exceed 100 points. No more than 10 
points may be given to any single SIR. YOUR BALLOT MUST BE 
RECEIVED BY NOVEMBER 4 TO BE ASSURED OF COUNTING. 

SIR Number: Points: 

Mail to: 
Mr. Gary Grebus 
Battelle Columbus Laboratories 
Room 11-6011 
505 King Avenue 
Columbus, Ohio 43201 

OU-20 

SIR Related Questions 

F85-100 

F85-101 

F85-102 

F85-103 

F85-104 

F85-105 

F85-106 

F85-107 



PAGESWAPPER - September 1985 - Volume 7 Number 2 
INPUT/OUTPUT Submission Form 

INPUT /OUTPUT Submission Form 

A SIG Information Interchange 

Please reprint in the next issue of the Pageswapper 

If this is a reply to a previous I/O, which number? 

Caption: 

Message: 

Contact: 

Name 

Address 

Telephone 

Signature 

Mail this form to: Larry Kilgallen, PAGESWAPPER Editor 
Box 81, MIT Station, Cambridge, MA 02139-0901, USA 
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PAGESWAPPER - September 1985 - Volume 7 Number 2 
INPUT/OUTPUT Submission Form 

Tear out to submit an I/O item 

Larry Kilgallen, PAGESWAPPER Editor 
Box 81, MIT Station 
Cambridge, MA 02139-0901 
USA 

OU~2 



PAGESWAPPER - September 1985 - Volume 7 Number 2 
System Improvement Request Submission Form 

System Improvement Request Submission Form 

Page 1 of 

Submitter: Firm: 

Address: Phone: 

How to write an SIR: 
Describe the capability you would like to see available on VAX 
systems. Be as specific as possible. Please don't assume we 
know how it's done on the XYZ system. Justify why the capability 
would be useful and give an example of its use. If you wish, 
suggest a possible implementation of your request. 

Abstract (Please limit to four lines): 

Description and examples (use additional pages if required) 
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PAGESWAPPER - September 1985 - Volume 7 Number 2 
System Improvement Request Submission Form 

Tear out to submit an SIR 

Gary L. Grebus 
Battelle Columbus Laboratories 
Room 11-6011 
505 King Avenue 
Columbus, Ohio 43201-2693 
USA 
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DECUS SUBSCRIPTION SERVICE 
SIGs NEWSLETIERS 

U.S. CHAPTER MEMBERS ONLY 

As a member of DECUS U.S. Chapter, you are entitled to contribute and subscribe to the DECUS 
monthly publication, SI Gs Newsletters. You also have the opportunity to subscribe to the Symposia 
Proceedings which are a~'compilation of the reports from various speakers at the U.S. National 
DECUS Symposia. 

• No Purchase Orders will be accepted. 
• The order form below must be used as an invoice. 
• All checks must be made payable to DECUS. 
• All orders MUST be paid in full. 
• No refunds will be made. 
• The address provided below will be used for all DEC US mailings; i.e. Membership, Subscription 

Service and Symposia. 
• SIGs Newsletters Price is for a one-year subscription beginning the month following receipt of 

payment. 

Name ______________ DECUS Member No. ________ _ 
Company _______________________________ ~ 
Address ___________________________ . _____ _ 

City _________________ _ State Zip 
Phone _______________________________ _ 

Subscription Service Offering 

SIGs Newsletters 

Qty. Unit Price Total 

Spring '85 Proceedings (SP5) 
Fall '85 Proceedings (FAS) 
Spring '86 Proceedings (SP6) 
Fall '86 Proceedings (FA6) 

TOTAL COST OF SUBSCRIPTION 

$35.00 
12.00 
12.00 
12.00 
12.00 

$ 

D MASTERCARD 0 VISA ________________ Exp.Oat~---

I understand that there will be no refunds even if I decide to cancel my subscription. 

Signature: _____________________ . __________ _ 

FOR DIGITAL EMPLOYEES ONLY FOR DECUS OFFICE ONLY 

Badge No. _________ CC: _____ _ Check No. _____ _ 
CC Mgr. Name _________________ _ Bank No. _____ _ 
CC Mgr.Signature ________________ _ Amount$ _____ _ 

Subscription Service, DECUS (BP02), 219 Boston Post Rd, Marlboro, MA 01752 (617) 480-3418. 
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Printed in the U.S.A. 

"The Following are Trademarks of Digital Equipment Corporation" 
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DEC 
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DECUS 
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All Rights Reserved 
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be construed as a commitment by Digital Equipment Corporation or DECUS. Digital 
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may appear in this document. 

POLICY NOTICE TO ALL ATIENDEES OR CONTRIBUTORS "DECUS PRESEN­
TATIONS, PUBLICATIONS, PROGRAMS, OR ANY OTHER PRODUCT WILL NOT 
CONTAIN TECHNICAL DATNINFORMATION THAT IS PROPRIETARY, CLASSI­
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DECUS and Digital Equipment Corporation make no representation that in the 
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existing or future patent rights nor do the descriptions contained herein imply the 
granting of licenses to utilize any software so described or to make, use or sell 
equipment constructed in accordance with these descriptions. 

It is assumed that all articles submitted to the editor of this newsletter are with the 
authors' permission to publish in any DECUS publication. The articles are the 
responsibility of the authors and, therefore, DECUS, Digital Equipment Corporation, 
and the editor assume no responsibility of liability for articles or information 
appearing in the document. The views herein expressed are those of the authors and 
do not necessarily express the views of DECUS or Digital Equipment Corporation. 

Ada is a trademark of the U.S. Government, XEROX is a trademark of Xerox 
Corporation, I B M, PROFFS are trademarks of International Business Machines 
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STATUS CHANGE 

Pie :i.se notify us immediately to guarantee 
cor,tinuing receipt of DECUS literature. Allow 
up o six weeks for change to take effect. 

) Change of Address 
) Please Delete My Membership Record 

(I Do Not Wish To Remain A Member) 

DECUS Membership No: _____ _ 

Name: ---------- --- -- --

Company: -------- -- ----· ----- -----~ 

Address: ... - ____ . 

State/Country: 

Zip/Postal Code: _ 

Mail to: DEC US - Attn: Subscription Service 
219 Boston Post Road, BP02 
Marlboro, Massachusetts 01752 USA 
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