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Volume 3, Number 1 September 1986

FROM THE EDITOR

After an extended hiatus, THE (LINKED (LIST)) is back! Despite
our protracted absence from the pages ot the DECUS SIGs
NEWSLETTERS, the AI SIG has reached critical mass and continues
to grow at a brisk pace.

"Time tlies when you're having fun", as the expression goes.
The Fall 1986 symposium is only a month away, and I feel like
I'm still recovering from the Dallas gathering. If you've
recovered from the Spring 86 event and plan to attend the
upcoming symposium in San Francisco, you are strongly advised
to submit your registration to the DECUS office in Marlboro as
soon as possible. The size of the facilities and meeting rooms
in the convention center may make it necessary to limit
symposium attendance, so make sure you're registered well
before the deadline.

As usual, I'm on the lookout for submissions to the newsletter.
If you have an article, comment, suggestion or random thought,
send it in! There are several public domain AI software
packages and a variety of books available for review by SIG
members. If you're interested, you can contact me at my (new)
work address, listed below. See you in San Francisco!

Terry C. Shannon

Technical Editor

DIGITAL REVIEW

Prudential Tower Suite 1390
Boston, MA 02199

(617) 375-4321

AI-1

JOIN THE ARTIFICIAL INTELLIGENCE SIG IN SAN FRANCISCO!
By Pam Vavra, AI SIG Symposium Coordinator

For the San Francisco Symposium, the AI SIG offers several
excellent Pre-Symposium Seminars, plus a full week (including
Friday!) ot fast-paced, high-content sessions. Highlights
include pre-lunch plenary talks by Earl Sacerdoti, of
Teknowledge, Inc., pioneer in expert system tool development
for non-technical end-users; and by Richard Gabriel, known for
his work in developing LISP, the language most frequently used
by AI programmers. We are very pleased to have them share
their expertise and experiences with us.

We will offer a wide range of sessions on various AI languages
and tools which culminate on Thursday evening with 'The Great
Tool Debate'. This discussion promises to be spirited,
informative and fun! Our traditional joint reception with
LANGUAGES AND TOOLS and UNISIG, where Digital developers
promise to entertain us again, is scheduled as an L&T session
on Wednesday night.

Following are descriptions of the streams into which the AI
sessions have been organized to help give you a more global
picture. They are arranged here in chronological order;
speciftic sessions and times are given in the SAAG and the
Index. Notice that the roadmap session will be particularly
valuanle this time, because we must hop from room to room.
Moreover, for the tirst time, we have AI sessions that overlap
in time, so purchasing the AI SIG Session Notes may be vital.

We hope to see you in San Francisco this October as we continue
to work toward facilitating information exchange among DECUS
Alers. Your participation is needed to help our young group
continue to grow and develop in a manner that spells excellence
and success for us all.

AI STREAMS
AI SAMPLER -- geared toward the novice Aler; includes survey
sessions of elementary and advanced topics.
TOOLS I -- a tew product descriptions.

PLENARY TALK -- Earl Sacerdoti from Teknowledge, a pioneer in
expert system tool development for non-technical end-users.

OPS5 -- highly technical sessions by developers and advanced
users.



LISP -- from elementary to advanced.

PLENARY TALK -- Dr. Richard Gabriel, well-known LISP
developer.

EXPERT SYSTEMS EXAMPLES -- informal demos, expert systems of

broad interest, and celebrated expert systems featured in
literature.

RECEPTION -- Tri-SIG (AI, L&T, and UNISIG) welcoming reception
for interested SIG volunteers, newcomers, etc.

KNOWLEDGE ENGINEERING -- numerous sessions from elementary to
advanced issues.

TOOLS II -- mostly user-developed AI software tools.

ADVANCED TOPICS -- includes distributed knowledge, language
definitions, testing rule-based systems, and more.

THE GREAT TOOL DEBATE -- When to use which tool? When to
develop custom tools? Tool makers and users encouraged to
express their opinions.

MANAGEMENT FOCUS FOR SOPHISTICATED NEOPHYTES -- selected
examples illustrate problems unique to prototyping, operational
systems, and mature systems, plus how to manage cxpert systems
programs, how to "think LISP" as a company, etc.

PROLOG -- general introduction plus Digital third party product
description.

Sessions Sponsored by the
Artificial Intelligence Special Interest Group (AI SIG)
DECUS, Fall 1986, San Francisco, CA

Monday October 6, 1986

9:00 a.m. - 10:00 a.m. Ballroom H [750] AIO044
ARTIFICIAL INTELLIGENCE SIG ROADMAP AND OPENING SESSION
Cheryl Jalbert, J C C, Granville, OH

10:00 a.m. - 11:00 a.m. Ballroom H [750] AIO37
INTRODUCTION TO ARTIFICIAL INTELLIGENCE AND ITS APPLICATIONS
AT. DIGITAL
Art Beane, Digital Equipment Corp., Hudson, MA

11:00 a.m. - 12:00 noon Ballroom H [750] AI062
THE FIFTH GENERATION
Terry Shannon, Digital Review, Boston, MA

12:30 p.m. - 1:15 p.m. 236 & 238 [150] AIO070
AI ON THE RAINBOW
Dr. Khin Yin, Kent State University, Warren, OH

1:15 p.m. - 2:00 p.m. 236 & 238 [150] AIO097
AI ON PCS
Terry Shannon, Digital Review, Boston, MA

2:00 pem. - 3:00 p.m. 236 & 238 [150] AIO1l7
ART, AUTOMATED REASONING TOOL
Don Gamon, Inference Corporation, Los Angeles, CA

2:30 p.m. = 3:30 p.m. 208 & 210 [35] AI029
VAX LISP SUBSET FOR LOW-END DIGITAL HARDWARE
Digital Equipment Corp., Merrimack, NH

3:00 pem. - 3:30 p.m. 236 & 238 [150] AIOQ93
WHY USE AI IN THE NEWSPAPER INDUSTRY
Michael Stock, Composition Systems, Elmsford, NY

3:30 p.m. — 4:00 p.m. 223 & 230 [75] AIO060
DIGITAL'S PERSPECTIVE ON FIFTH GENERATION TECHNOLOGY
Art Beane, Digital Equipment Corp., Hudson, MA

4:00 p.m. = 4:30 p.m. 228 & 230 [75] AIOS56
AI IN THE BANKING AND INSURANCE INDUSTRIES
Roger Jones, Bankers Trust, New York, NY

4:30 p.m. = 5:30 p.m. 228 & 230 [75] AIO047
GETTING STARTED IN AI -- NOVICE QUESTION AND ANSWER SESSION
Cheryl Jalbert, J C C, Granville, OH

6:00 p.m. - 7:00 p.m. 228 & 230 [75] AIO045
ARTIFICIAL INTELLIGENCE SIG BUSINESS MEETING
Cheryl Jalbert, J C C, Granville, OH

7:00 p.m. - 8:00 p.m. Ballroom F [750] AI094
AI AT MICROELECTRONICS AND COMPUTER TECHNOLOGY CORPORATION
(MCC)
Clive Dawson, MCC, Austin, TX

7:00 p.m. - 7:30 p.m. 228 & 230 [75] AIO38

SURVEY OF AI LITERATURE
Suzanne McGuire, Nagog Woods, MA

AI-4



7:30 peme - 8:00 pem. 228 & 230 [75] AI083
AI INFORMATION - A WEALTH OF RESOURCES
Suzanne McGuire, Nagog Woods, MA

8:00 psm. - 8:30 p.m. 228 & 230 [75] AIOS1
INTRODUCTION TO ROBOTICS
Sandra Traylor, Target Systems

8:00 p.m. - 9:00 p.m. Ballroom F [750] AI0O03
INTELLECT/RDB TECHNICAL OVERVIEW
Kelsey Thompson, Artificial Intelligence Corp., Waltham, MA

9:00 pem. = 9:30 p.m. Ballroom F [750] AIO025
SEMANTIC PROBLEMS IN AI AND OTHER AREAS OF COMPUTING
David Slater, Computer Sciences Corporation, Falls Church, VA

9:30 pem. - 11:00 p.m. Ballroom F [750] AIO035
NATURAL LANGUAGE MISPARSING AND AI ESOTERICA
David Slater, Computer Sciences Corporation, Falls Church, VA

Tuesday October 7, 1986

9:00 a.m. - 10:00 a.m. Section E [450] AIO030
RS/EXPLORE EXPERT SYSTEM TO RS/1 USERS
Nouna Kettaneh, BBN Software, Cambridge, MA
Jeremy Pool, BBN Software, Cambridge, MA

10:00 a.m. - 11:00 a.m. Section E [450] AIO40
VAX OPS5 PRODUCT DESCRIPTION
Art Beane, Digital Equipment Corp., Hudson, MA

11:00 a.m. - 12:00 noon Section E [450] AIO1l1l
PLENARY TALK BY EARL SACERDOTI: EXPERT SYSTEM DEVELOPMENT
WITH S.1
Earl D. Sacerdoti, Teknowledge, Inc., Palo Alto, CA

2:00 pem. = 2:30 p.m. Campground B [100] AIO042
DIGITAL'S PROCESS FOR SELECTING THIRD PARTY SOFTWARE PRODUCTS
Elinor Burns, Digital Equipment Corp., Merrimack, NH

2:00 pem. - 3:00 p.m. Section E [450] AIO1l8
DESIGNING AND BUILDING SYSTEMS IN OPSS
Tom Cooper, Digital Equipment Corp., Hudson, MA
John Frost, Digital Equipment Corn., Hudson, MA

3:00 p.m. - 3:45 p.m. Section E [450] AIO020
WRITING EFFICIENT OPS5 RULES
Tom Cooper, Digital Equipment Corp., Hudson, MA
John Frost, Digital Equipment Corp., Hudson, MA

3:45 p.m. - 4:30 p.m. Section E [450] AIO023
OPSS5 CONTROL CONSTRUCTS
Don Rosenthal, Space Telescope Science Inst., Baltimore, MD

4:30 p.m. - 5:00 p.m. Section E [450] AIO21
OPS5 PROGRAMMING TECHNIQUES
Tom Cooper, Digital Equipment Corp., Hudson, MA
John Frost, Digital Equipment Corp., Hudson, MA

5:00 p.m. - 6:00 p.m. Section E [450] AIO39
OPS5 QUESTION AND ANSWER SESSION
Don Rosenthal, Space Telescope Science Inst., Baltimore, MD

Wednesday October 8, 1986

9:00 a.m. - 9:30 a.m. 220 - 226 [250] AI099
CONVERTING PROCEDURAL LANGUAGE PROGRAMMERS TO LISP
Barbara Eshima, Lucid, Inc., Menlo Park, CA

9:30 a.m. - 10:30 a.m. 220 - 226 [250] AIO67
VAX LISP FOR VMS AND ULTRIX, AND THE AI VAXSTATION
Art Beane, Digital Equipment Corp., Hudson, MA

10:30 a.m. - 11:00 a.m. 220 - 226 [250] AI088
VAX LISP FOR ADVANCED USERS
Art Beane, Digital Equipment Corp., Hudson, MA

11:00 a.m. - 11:30 a.m. 220 - 226 [250] AIO027
A VAX-BASED INTEGRATED LISP ENVIRONMENT
James C. Sanborn, Martin Marietta Labs, Baltimore, MD

11:30 a.m. - 12:30 p.m. 220 - 226 [250] AIO73
PLENARY TALK BY RICHARD GABRIEL: PERFORMANCE IN THE
EVOLUTION OF LISP AS A GENERAL PURPOSE LANGUAGE
Dr. Richard Gabriel, Lucid, Inc., Menlo Park, CA

1:30 pem. - 2:30 p.m. Campground B [100] AIO080
DEVELOPMENT OF A VAX TUNER USING OPS5
Robert A. Small, vitro Corp., New London, CT

2:00 pem. - 3:00 p.m. 202 - 206 [100] AIO41
LISP QUESTION AND ANSWER SESSION
David Slater, Computer Sciences Corporation, Falls Church, VA

2:30 p.m. - 3:30 p.m. Campground B [100] AIO022
A RULE-BASED BIDDING SYSTEM FOR CONTRACT BRIDGE
Don Rosenthal, Space Telescope Science Inst., Baltimore, MD



3:30 pem. - 4:00 p.m. 232 & 234 [150] AI032
HEURISTIC LISP EXPERT SYSTEM FOR VMS SECURITY LOG OVERVIEW
Sarah Townsend, IDA, Alexandria, VA

4:00 p.m. = 5:0U p.m. 232 & 234 [150] AIO1l3
DISTRIBUTED EXPERT SYSTEMS EXAMPLE

5:00 p.m. - 6:00 p.m. 232 & 234 [150] AIO10
ARTIFICIAL INTELLIGENCE IN A DISTRIBUTED NETWORK, COOPERATING
EXPERT SYSTEMS
Michael Stock, Composition Systems, Elmsford, NY

Thursday October 9, 1986

9:00 a.m. - 10:00 a.m. 250 & 262 [125] AIO08S
KNOWLEDGE ENGINEERING AND AI TECHNOLOGY TRANSFER AT DIGITAL
Doug Fulrath, Digital Equipment Corp., Hudson, MA

10:00 a.m. - 10:30 a.m. 250 & 262 [125] AI084
KNOWLEDGE REPRESENTATION ISSUES
Rebecca Wise, Thompson Components Mostek, Carrollton, TX

10:30 a.m. - 11:00 a.m. 250 & 262 [125] AIOS81
AN IMPLEMENTATION OF A RULE EDITOR - RULE * CALC TM
John Thorp, Martin Marietta Labs, Baltimore, MD

11:00 a.m. = 11:45 a.m. 250 & 262 [125] AIOO01
ON SOLVING VERY LARGE KNOWLEDGE ENGINEERING PROBLEMS
Philip Y. Li, JPL, Pasadena, CA

11:45 a.m. - 12:30 p.m. 250 & 262 [125] AIO006
KNOWLEDGE ACQUISITION TOOLS
Eric J. Bean, Weyerharuser Sci. Computing, Tacoma, WA

1:30 p.m. - 2:30 p.m. 250 & 262 [125] AIOO05
EXPERT SYSTEMS CONCEPTS CRASH COURSE
David Frydenlund, U. S. Coast Guard R&D, Washington, DC

2:30 pem. = 3:00 pem. 250 & 262 [125] AIO1S
SO YOU THINK YOU'RE READY TO BUILD AN EXPERT SYSTEM?
Elinor Burns, Digital Equipment Corp., Merrimack, NH

2:30 pem. = 3:30 p.m. Campground B [100] AIOl6
SURVEY OF EXPERT SYSTEM TOOLS POSITIONING FROM A PRODUCER'S
VIEW
Elinor Burns, Digital Equipment Corp., Merrimack, NH

AI-7

3:00 pem. - 4:00 p.m. 250 & 262 [125] AI1l00
A KNOWLEDGE-BASED SOFTWARE ENGINEERING ENVIRONMENT WITH
EXPERT SYSTEM TOOLS
Gary B. Lamoant, Wright State Univ, Dept of CS, Dayton, OH

4:00 p.m. - 5:00 p.m. 250 & 262 [125] AIOQO07
AN EXPERT SYSTEM TOOL THAT STARTED OUT ON PERSONAL COMPUTERS
Elinor Burns, Digital Equipment Corp., Merrimack, NH

5:00 p.m. - 6:00 p.m. 250 & 262 [125] AI082
A DISTRIBUTED KNOWLEDGE NETWORK MODEL
J. Steven Hughes, Jet Propulsion Lab, Pasadena, CA

6:00 pem. = 7:00 p.m. 228 & 230 [75] AIO002
EXPERT SYSTEMS IN A MANUFACTURING ENVIRONMENT
Elinor Burns, Digital Equipment Corp., Merrimack, NH

6:00 p.m. = 7:00 p.m. 250 & 262 [125] AI026
PANEL ON TESTING RULE-BASED EXPERT SYSTEMS
Tom Cooper, Digital Equipment Corp., Hudson, MA
John Frost, Digital Equipment Corp., Hudson, MA

8:00 p.m. - 9:00 p.m. 250 & 262 [125] AIO96
AN EXPERT SYSTEM SHELL FOR USE IN A DISTRIBUTED
OBJECT-ORIENTED ENVIRONMENT
Randall W. Hill, Jr., Jet Propulsion Laboratory, Pasadena, CA

9:00 p.m. = 9:30 p.m. 250 & 262 [125] AIO075
DEFINING AN EXPERT SYSTEM LANGUAGE
Stephen Pacheco, Ship Analytics, North Stonington, CT

9:30 p.m. - 10:00 p.m. 250 & 262 [125] AIO76
IMPLEMENTING AN EXPERT SYSTEM LANGUAGE COMPILER
Stephen Pacheco, Ship Analytics, North Stonington, CT

10:00 p.m. - 11:00 p.m. 250 & 262 [125] AIO091
THE GREAT TOOL DEBATE -- DISCUSSION WITH THE DEVELOPERS OF
VARIED LANGUAGES AND TOOLS USED IN AI
Cheryl Jalbert, J C C, Granville, OH

Friday October 10, 1986

9:00 a.m. - 9:45 a.m. 232 & 234 [150] AIO064
FLARES--AN EXPERT SYSTEM FOR FAULT LOCALIZATION, ASSESSMENT,
AND REPAIR OF COMPLEX ELECTRONIC EQUIPMENT
John Williamson, NUSC, Newport, RI

9:45 a.m. - 10:30 a.m. 232 & 234 [150] AIO77

AN EXPERT SYSTEM PROTOTYPE FOR POWER PLANT DESIGN EVALUATION
Stephen L. Arnold, Bechtel Power Corp., Norwalk, CA
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10:30 a.m. - 11:00 a.m. 232 & 234 [150] AIOS7
CARE AND FEEDING OF MATURE EXPERT SYSTEMS
Doug Fulrath, Digital Equipment Corp., Hudson, MA

11:00 a.m. - 11:30 a.m. 232 & 234 [150] AIO063
MANAGING EXPERT SYSTEMS PROGRAM DEVELOPMENT
Doug Fulrath, Digital Equip. Corp., Intelligent Systems
Technology, Hudson, MA

11:30 a.m. - 12:30 p.m. 252 - 256 [100] AIO79
LEARNING LISP AS A COMPANY
Tom Hempel, Lucid, Inc., Menlo Park, CA

12:30 pem. = 1:30 p.m. 252 - 256 [100] AIO031
ORGANIZATIONAL AND OTHER MANAGEMENT ISSUES FOR ARTIFICIAL
INTELLIGENCE

Art Beane, Digital Equipment Corp., Hudson, MA

2:30 pem. - 3:00 p.m. Section D [450] AIO008
AN INTRODUCTION TO PROLOG
Shoba Murali, Digital Equipment Corp., Mérrimack, NH

3:00 p.m. - 4:00 p.m. Section D [450] AIO1l4
QUINTUS PROLOG FOR VAX VMS AND ULTRIX
Shoba Murali, Digital Equipment Corp., Merrimack, NH

4:00 p.m. - 5:00 p.m. Section D [450] AIO046

ARTIFICIAL INTELLIGENCE SIG WRAPUP SESSION
Cheryl Jalbert, J C C, Granville, OH
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DECUS AI SIG MENTIONED IN WALL STREET ANALYSIS

The following excerpts are from a D.H. Brown Associates report
titled “DEC CHALLENGES SYMBOLICS LEADERSHIP". (Reprinted
courtesy of Don Brown.)

"In our view, however, Symbolics will be frustrated with its
hopes to capture the mainstream end-user base. General purpose
systems will dominate the market with Common LISP, related
languages and associated development software becoming another
set of tools in the data processing shop. Artificial
intelligence will become a natural part of the computing
environment. Systems such as the IBM PC/AT or DEC VAXstar, and
their cousins, will become the delivery vehicles of choice at
the low-end.

Depending upon the criteria employed to judge market
penetration, DEC either has already, or will soon, pass
Symbolics as the market leader...."

"DEC's embryonic AI marketing eftfort has exploded over the
latest year. Reliable trade sources suggest that DEC has
signed around 1,500 licenses for its Common LISP. Possibly
halt of the total licenses went to production
oriented/commercial research shops, and the other halt may have
gone to universities at steep discounts. Over two thirds of
the total licenses have been written in the latest year. Each
license may serve 2 to 3 users, representing 3.000 to 4,000
individuals in total. 1In the DECUS user group, no other
chapter has grown as fast as the AI group has over the latest
year - ever.

DALLAS AFTER ACTION REPORT - THE NATURAL LANGUAGE MISPARSINGS
PANEL

By George Humfeld

The AI SIG expanded its operation at the Dallas symposium to
include its tirst "magic" session in the form of a Natural
Language Misparsings Panel. At 41 attendees this session was
reasonably well attended, considering that it started at 8:30
PM and was scheduled opposite several other magic sessions,
including the ever-popular VAX magic.

Panelists were Joseph Winograd ot (JW) Artificial Intelligence
Corp., developers and distributors of INTELLECT, a natural
language front end for data bases; Herbert Stahlke (HS), a
linguist and professor of English at Ball State University; and
David Slater (DS) of Computer Sciences Corporation, a professor
at University of Maryland, Baltimore Campus.
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The following is a summary of the transcript of the session.
Allow me to apologize in advance if you are improperly
identified or if your name or organizational affiliation is
misspelled. My only defense is that I am working from the tape
of the session.

DS: 9 parsings available for sign on the boardwalk: WARNING
SPLINTERS WEAR SHOES. E.g., (1) Splinters don't dress, thus
don't wear shoes; (2) People don't normally drive on the
boardwalk, so this is not a warning regarding potential wear on
break shoes.

DS: REGAN'S CHINA CRISIS. This one requires knowledge of a
particular historical event to properly parse. Without it,
every semantic clue leads to the wrong interpretation.

HS: SYLVIA ROLLED UP THE CARPET. Illustrates a structural
ambiguity rather than a semantic ambiguity. E.g., (1) Sylvia
may work for Bekins; (2) or she laid down at one of the carpet
and rolled to the other. Ambiguity arises in how you parse it.
If "up" is taken as a preposition, then Sylvia laid down at one
end of the carpet and rolled over and over until she got to the
other end. [DS: I thought she filled it with rolls.] That is
a semantic ambiguity based on the other parsing. She rolled it
up into a cylindar, or you can verb a noun and she filled it up
with rolls. Both have the same parsing.

HS: Many delighttul puns result. from misparsings. As a
linguist I sometimes forget to look at spelling and instead
look at sound. Consider the one about THE TWO MAGGOTS MAKING
LOVE IN DEAD EARNEST.

JW: One of my favorites is about the fellow who went swimming
at the beach in Florida where there was a sign which said
PRIVATE BEACH NO SWIMMING ALLOWED. When confronted by the
police, he said that he had interpreted the sign to say PRIVATE
BEACH? NO! SWIMMING ALLOWED.

JW: You need the structure of the real world to properly
understand the next one. THE CITY COUNCIL DENIED THE
DEMONSTRATORS A PERMIT BECAUSE THEY FEARED VIOLENCE vs. THE
CITY COUNCIL DENIED THE DEMONSTRATORS A PERMIT BECAUSE THEY
ADVOCATED VIOLENCE. The syntax is identical for these two but
it is clear that the word "they" refers to different groups of
people in each case.

JW: BLIND VENICIANS vs. VENICIAN BLINDS. This one was raised
in connection with the INTELLECT product. INTELLECT will not
handle both, but how many data bases have both? The side
benefit is that INTELLECT will properly interpret a query for
BLACK FEMALES or FEMALE BLACKS as the same. In the real world
the confusion between blind Venicians and Veincian blinds

just doesn't come up.
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Chris Goddar of CINPAC: When he sees a STOP AHEAD sign he
pictures himself coming to a screeching halt in front of a
skull. [DS: Oh, no. They are just anti-marijuana ads.]

David Campbell of LTD Aerospace: BLACKBERRIES ARE RED WHEN
THEY ARE GREEN OR BOILED WHEN THEY ARE RIPE. Difficult for
both humans and computers. The key is that when blackberries
are green, they are red in color. They turn red again if you
pick them when they are ripe and boil them.

DS: From Naomi Sagar's book, Because of our common sense
knowledge, we don't see it as ambiguous. THIS MORNING MOTHER
HAD A PAIN. The computer doesn't see it as ambiguous either,
but comes up with a different interpretation. [Audience
comment: If you see kids as a pain in the neck, it may mean
that she gave birth.] Syntactically, "morning"” is an adjective
which describes "mother" as in "night watchman," unless you
realize that "mother" is a full-time occupation. [HS:
Disagree. The way you say it forces an interpretation.] I'm
talking of a written sentence here. [HS: If properly written,
it will have a comma in it. Written English is a different
code from spoken English. Written text is not really natural
language.] Neither is spoken English. When I was in college I
worked with a group of psychologists. They pointed out that
the way people interpreted the two meanings of"light-house-
keeping" is not by anything spoken but by where they do their
eye-blinks. =-- As the arguement ensued, the audience requested
the whistle, but as chair I closed it with the suggestion that
a computerized vision system be developed to sort it out.

Lisa Eisenberg, New York City Transit Authority: TIME FLIES
LIKE AN ARROW AND FRUIT FLIES LIKE A BANANA. [DS: That was
published in Scientific American as an eight verse song with
three parses of each of four sentences.] Newspaper headline:
BEGIN MARS PEACE TALKS. She wasn't previously aware of ongoing
peace talks with Mars. Reading further she found that the
reference was to Menachem Begin marring peace talks with
someone else.

HS: There is a class of sentences called garden path sentences
since they lead you where you don't expect to go. For example:
THE RED PENCIL MARKS EASILY ERASED DISAPPEARED. You have to
get to "disappeared before you know what anything before it is.
"The" is OK, but you can't tell if "red" is a noun or an
adjective. "Pencil" explains "red," but it may be a noun or an
adjective. That can't be decided until you know whether
"marks" is a verb or a noun. And when you get to "easily" it
doesn't tell you, since you don't know if it modifies "marks"
or "erased." You still don't know when you get to "erased;" it
could be a participal or a past tense. Then when you hit
"disappeared,"” it all makes sense. But you've got to store all
that until you get to "disappeared."
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David Campbell of LTD Aerospace: Have guards at the gates at
work. When guards aren't available, we have TV gates to go
through with turnstyles. Situation arose where two signs were
put up which individually are not ambiguous, but put
together... The first sign said: USE TV GATE WHEN GUARD NOT ON
DUTY. Had littering problems so they put up another sign above
this one which said: PLE&EASE USE TRASH RECEPTACLES.

Kelsey Thompson, Artificial Intelligence Corp.: Sentences
which are syntactically the same but guite ditferent
semantically. For example: I HAD CHICKEN FOR DINNER TONIGHT
vs. I HAD GRANDMA FOR DINNER TONIGHT. I SAW THE CONCORDE
FLYING OVER NEW YORK vs. I SAW THE STATUE OF LIBERTY FLYING
OVER NEW YORK.

Dan Harmon: Consider the road sign: SLOW CHILDREN.

DS: Poem by Ogden Nash ... ends with "the wisest of these
proverbs is CROSS CHILDREN WALK."

Cheryl Jalbert, JCC: A member of DECUS Europe told of a
session in doubt at a symposium. The sign which was meant to
resolve the problem read SESSION FLIES. Did that mean that it
flew out the window or that it was off and roaring? [DS: I
didn't know we had "doubt" as one ot our session topics.]
[Unidentified: I didn't know it was a city.]

DS: Movie ad about A SMALL COUNTRY BOY AND A LARGE CITY
DETECTIVE. Syntax is same in two phrases, but normal parse is
different. [HS: You have two adjectives modifying "boy" but
"large" modifies "city."] Actually the words are semantically
and syntactically similar, but the syntactic structure difters.

Kelsey Thompson, Artificial Intelligence Corp.: Fun with
natural language products which interface with data base. They
generally try to strip the plurals to obtain the singular sense
of the word. Consider: WHO ARE THE OLD TIMERS IN ACCOUNTING?
It understood "old," "accounting," "who," and all ot that, but
it took "timers" gave me the singular sense of "Tim" and listed
all the old Tims in the accounting department. Another: WHAT
WERE THE SALES FOR DEC IN 19852 It gave the sales for the
company for December 1935 rather than the 1285 sales for DEC.

George Humfeld, Naval Sea Systems Command (session chair):
Book of poetry by Silverstien, a favorite of my youngest, has
poem something like: The pet store owner said this was a very
fine ANT EATER; it turned out to be an AUNT EATER and now my
uncle is mad.

AI-13

Lisa Eisenbery, New York City Transit Authority: Reading a
magazine. Saw a letter to the editor requesting CROCHET
INSTRUCTIONS FOR A FROG. It was a crafts magazine, of course.

Pam Vavra, KMS Fusion: Suggestion that the panelists judge the
entries for this session and that we announce the results in
the newsletter and maybe award some sort of a prize.

DS: Comment on Matt Matthews: His real name is Herbert J.
Matthews, IV (the fourth or intravenous, depending on how you
read it). His wife is pregnant. If they have a boy, they are
going to name him after a movie (V). His father's called Herb.
His grandtather is called Jerome, which is his middle name. By
the way, his tather hasn't had to buy lunch in the last 6
months. People have been dumping burgers on his desk every
day.

HS: Georyge, I misparsed your last comment. We still haven't
heard anything from the floor.

DS: Yes, but we did hear something trom the chair.

Elinor Burns, DEC: Serious problem with our own natural
language query system. I'd like systems to be able to handle I
LIKE RED AND GREEN APPLES. Also, I'd like it to handle I LIKE
RED <pause> AND GREEN APPLES without having to say "I like red
apples and green apples.” [DS: I presume one of the parsings
you have in mind is "I like the color red and apples which are
green"?] 1llo, "I like apples which are red and green" vs. "I

like both red apples and green apples." But in the latter case
I don't want to repeat "apples." When I say "or" it's not a
problem. But when we talk, we say "and." [DS: One approach

is a knowledge base which realizes that people generally aren't
interest in red and green apples. There is a concept called
"level ot discourse." Only a person in natural language and an
English protessor would use "red and green apples" to refer to
apples which are red and green. After about 5 data base
queries you can tind these people because they have already
done some weird things and you have tlagged them.]

JW: The three [tu;s] (to, too, two) in the English language
poses an interesting problem in voice input.

And the session continued in a similar vein with further
references to the three [tu;s], red and green apples, a nervous
wreck (what lies on the floor of the ocean and shakes?--thanks,
Chris), Slow Children Playing who grow up to become Slow Men
Working, and so on.

AI-14



As you can see, we had a good time and learned something, too.
Perhaps our next magic session will have subsessions for LISP
magic, OPS5 magic, and so forth. Save your ideas and bring
them to San Francisco!

AI, L & T, UNISIG SUITE REPORT - SPRING 1986 DECUS SYMPOSIUM
By Cheryl Jalbert

The suite shared by the AI, L&T, and UNISIGs at the Dallas
symposium provided valuable function despite its distance from
the sessions. The Convention Center was such a body-destroying
environment that people needed to retreat when sessions ended.
Without the suite the SIG leadership, Digital developers,
speakers, attendees and newcomers would most likely have lost
contact during non-session time periods.

The suite was open Saturday, Sunday, Monday after the sessions,
Tuesday after the reception, Wednesday atter dinner, Thursday
after the sessions, and Friday begining about three. Being
open meant being OPEN to everyone. The availability of the
suite was widely advertised in our sessions and campground.

In addition to the usual advantages of being able to continue
in a more relaxed atmosphere conversations on SIG-specific
topics or SIG business begun earlier in sessions or the
campground, there were some particularly interesting
activities.

Wednesday evening was "Newcomer's Nite" in the suite. It was a
time to explain what it means to be a DECUS volunteer and help
individuals determine what role might be appropriate for them.
AI, for example, signed up twelve much-needed volunteers that
evening. It was also a time to make people feel welcome as
members. L&T (whose idea it was) had a special pin for anyone
who attended; about 100 people did. The majority just stopped
by to say hello; but L&T did get to know several people who
look like they will turn out to be excellent additions to the
L&T volunteer list, filling some sorely-needed positions.

We each held meetings there Sunday following the PSSes. AI
uses the Sunday meeting as an OPEN meeting to do a last minute
review of sessions and session chairs. This permits the
inclusion of some newcomers, discovered mostly in our PSSes, as
session chairs. The AI Membership Coordinator also provides
some training and instructions. For L&T and UNISIG this is
also a very important opportunity to re-group before the week
begins.
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Saturday, the suite served as an important point of contact for
all the SIGs. 1In addition, AI held a very special meeting
there. Because AI'S status was in jeopardy when the newsletter
deadline for April rolled around and because we had wanted to
try meeting Saturday before symposia as a way of expanding
leadership involvement beyond the group which we may have at
woods meetings, we published a notice in the April newsletter
announcing an open meeting beginning in the suite at 3 to
discuss SIGnificant issues. We anticipated that most people's
reservations were made and this time, with our late notice, not
many could make it. Indeed, some people who had been at the
woods meeting in March were late arriving. However, we did
draw one totally new member and several Steering Committee
members who were not able to attend the woods meeting. We were
able to calmly discuss our tenuous SIG status and make some
major new plans. Our task force approach to solving problems
and incorporating new leadership began here.

There was a difficulty with the suite this time. Tuesday atter
the reception, we must have been the "only game in town." We
were inundated. With the press of people, the noise level, and
the tenuous nature of some people's involvement with our SIGs
or topics, the value of the event receded sharply. It is the
only time we've had doupnts about our open door policy. We are
attempting to analyze why we got mobbed and how we can make a
similar situation more valuable in the future.

Tuesday was not the only night with an overflow. Wednesday
with the eftort to talk in depth with potential steering
committee mempers, Sunday with three meetings to hold, and
several lesser times we expanded into the adjoining bedrooms.
Jim Livingston, outgoing UNISIG Chair, and Chris Goddard, AI
Membership Cocrdinator/Suite Coordinator deserve a big vote ot
thanks for their patience in absorping the overflow into their
(non-DECUS-funded) bedrooms.

A CONCISE GLOSSARY OF AI TERMS, DEFINITIONS AND BUZZWORDS
By Terry C. Shannon

ACTIVE VALUE

A procedure invoked when data values are changed. The current
state of a system variable.

ADMISSABLE

A term used to describe a HEURISTIC SEARCH ALGORITHM that will
always terminate in an optimal path to a GOAL.
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AGENDA

An ordered list of actions by which some KBS store information
and reason about actions.

ALGORITHM

A predefined, systematic procedure that, if tollowed,
guarantees a correct outcome. This strategy is used in
conventional computer programming.

ART

An acronym and trade name for Interence Corporation's Automated

Reasoning Tool, a powertul KBS shell that runs on DEC VAX
processors and Symbolics LISP machines.

ARTIFICIAL INTELLIGENCE

The subfield of computer science concerned with making
computers behave intelligently. A set of programming
techniques that imitate human decision making processes or
produce results similar to these processes.

ATOM
The basic building block of LISP programs.
ATTRIBUTE

A property of an object. Attributes are stored in SLOTS in
FRAME-BASED knowledge representation systems.

AUGUMENTED TRANSITION NETWORK

A grammar representation used by natural language processing
systems to parse input. Input text is compared with ATNs, or
strings that represent legal parts of speech, to determine the
validity of the text. Actions to be performed on or with the
input text may be associated with an ATN.

AUTOMATIC PROGRAMMING
Programs that write programs. A specialized computer program
that uses AI techniques to convert an algorithm or a

nonalgorithmic program specification, sometimes expressed in
natural language, into programming language source statements.
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BACKTRACKING

A search technique in which nodes are examined in a depth-first
manner until until nodes at lower levels no longer can be
searched. At this point, the search algorithm backs up the
data tree to the last successful fork and resumes its downward
search along another line. This search strategy is used by the
PROLOG proyramming language and is best suited to diagnostic,
or GOAL-DRIVEN problems.

BACKWARD CHAINING

Solving a problem by stating a goal and looking in the database
tor conditions that would cause the goal to be realized. Each
time a satisfactory condition is found, it becomes the new goal
and the search is reinitiated to find that goal's
preconditions.

BAYESIAN PROBABILITIES

Probabilities based on the theory ot conditional probability
invented by Thomas Bayes, a British probabilist. Bayesian
probabilities can are used to reason about uncertainty in
KBSs. See PROBABILITY.

BEST-FIRST SEARCH

A secarch strategy in which the search works trom the goal to
be proven back through the conditions that would result in
proving that goal. See BACKWARD CHAINING.

BLACKBOARD ARCHITECTURE

A KBS technique in which several independent knowledge bases
each examine a common working memory or data structure called a
"blackboard." An agenda-based control system continually
examines all the possible pending actions on the blackboard and

selects the one to try next.

BREADTH-FIRST SEARCH

A search strategy in which each node at a given level ot a tree
is examined before the search mechanism proceeds to deeper
levels.

BRANCHING FACTOR

The average number of branches per node or fork in a tree
search.
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CERTAINTY

The degree of confidence one has in a fact or relationship.
Contrast with PROBABILITY, or the likelihood that an event will
occur.

CERTAINTY FACTOR

A number or percentage (numerical weight) that indicates the
degree of certainty that a rule or fact is valid. Similar to
the "70% probability ot rain" technigue usesd by weather
forecasters. These numerical weights work differently and less
formally than probablity coetticients. Most KBSes use
certainty factors rather than probabilities.

CHUNK

A collection of tacts which are stored and retrieved as a
single unit. The limitations of working memory are usually
expressed as the number of chunks that can be handled
simultaneously.

COMMON LISP

A standardized LISP dialect that is meant to be a starting
point or base language definition. Like ADA, COMMON LISP is a
government inspired language standard.

COMBINATORIAL EXPLOSION

A situation that can arise when a problem is characterized by
numerous possible outcomes. The combinatorial explosion is one
of the stumbling blocks faced by developers of large KBSes.

The likelihood of combinatorial explosion can otten be reduced
by efficient SEARCH STRATEGIES or PRUNING. See COMBINATORICS,
below.

COMBINATORICS

A branch of mathematics dealing with combinatorial problems
that arise from explosive growth of trees due to large numbers
of combinations of events and outcomes. For example, a chess
game has over 10 (120) possible outcomes when all possible
moves are considered.

COMPETENT SYSTEM
A more appropriate name for an expert system. A class of KBS

whose knowledge base is derived from sources who are not
necessarily experts.
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COMPILED KNOWLEDGE

Knowledge which people arrange and store as chunks and
networks. Knowledge compiled into more and more abstract and
theoretical patterns is referred to as DEEP KNOWLEDGE.
Knowledge acquired by practical experience is called SURFACE
knowledge. Most people begin by acquiring DEEP KNOWLEDGE which
they later associate with the SURFACE KNOWLEDGE they obtain
through experience. This information is subsequently
recompiled into practical knowledge or HEURISTICS.

CONDITION

The part of a rule that is tested to determine whether the
rule should be executed. Also called the left hand side
(LHS) of a rule or production.

CONFIDENCE FACTOR

See CERTAINTY FACTOR.

CONFLICT RESOLUTION

Resolving the differences among rules in situations where
more than one rule can be applied. The second phase of the
OPS5 recognize-act cycle.

CONNECTED-SPEECH SYSTEM

A system that can understand a continuous stream of speech in
which the speaker does not pause between words to emphasize
their beginnings and endings. Contrast with ISOLATED-WORD
SYSTEM.

CONSTRAINT

A limit imposed on search space.

CONSULTATION PARADIGM

A generic problem-solving scenario used by a KBS building tool
or SHELL. Most such tools employ a DIAGNOSTIC/PRESCRIPTIVE
paradigm.

CONTROL

In a KBS, the method used by the INFERENCE ENGINE to determine
the order in which reasoning takes place. BACKWARD CHAINING,

FORWARD CHAINING and BLACKBOARD AGENDAS are all examples of KBS
control strategies.
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DARPA

The Defense Advanced Research Projects Agency, a Department
of Defense agency that has provided much of the research
funding to the AI community.

DATA-DRIVEN

Searching a data tree forward from the observed data to the
conclusion. Also referred to as INDUCTIVE SEARCH or FORWARD
CHAINING.

DEDUCTION
The process of reaching a conclusion by logical means.
DEEP KNOWLEDGE

Knowledge of theories, axioms and underlying facts about a
domain. Contrast with SURFACE KNOWLEDGE.

DEPTH-FIRST SEARCH

A search technique in which all nodes along a single path at
all levels in a tree are examined before the next path is
searched. When the lowest node on a path is reached, the
search mechanism uses BACKTRACKING to return to the last
successful fork in the data tree.

DEMON

A.procedure“actlvated by -ehanging ar- accessing the values in
a database.- e ’

. ﬁIAGNOSTIC/PRESCRIPTIVL CONSULTATION PARADIGM

%'A KBS parad;gm that requires the user to identify the symptoms
or characteristics of a problem in order to determine which of

~several alternative solutions is most appropriate.

DOCUMENT UNDERSTANDING SYSTEM

A system that accepts text input, stores and classities it,
then uses it to fulfill the requirements of a task. Some
systems paraphrase input text, some answer questions, some draw
inferences and others perform translation.

DOMAIN
A topical area or region of knowledge. The area of expertise
practiced by an expert. For example, a doctor's domain is the

field of medicine. Today's KBSes can provide competent advice
only within very narrowly defined domains.
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DOMAIN EXPERT

The person trom whom the knowledge is extracted or derived when
building the knowledge base of a KBS.

ELLIPSIS

The omission of words so that a sentence is not grammatically
complete but still can be understood by its audience. The way
people talk as opposed to the way write.

EXHAUSTIVE SEARCH

A search strategy in which the entire set of possible outcomes
is examined for a solution. This technique usually leads to
COMBINATORIAL EXPLOSION.

EXPERIMENTAL KNOWLEDGE

Knowledge gained trom "hands-on" experience, typically specific
facts and rules of thumb or heuristics. Contrast with DEEP
KNOWLEDGE .

EXPERT SYSTEM

A computer program that solves problems or achieves goals by
manipulating knowledge derived from expert sources rather than
by tollowing a predefined algorithm. Also referred to as a
COMPETENT SYSTEM and, more appropriately, a KNOWLEDGE BASED
SYSTEM (KBS). Retferred ta in the popular press as- almost
anything. When used by mendacious software vendors; refers to
any computer program that.costs much more. than it should.

EXPERTISE

The skill and knowledge possessed by some. people that permits
performance far above the norm. Often consists of massive
amounts of raw information combined with heuristics,
simplifications, rare facts and proven procedures.

EXPLANATION FACILITY

The part of a KBS that explains how conclusions were reached
by citing the information processed during problem evaluation.
A simple explanation facility traces the rules used to arrive
at a solution, more complex facilities supply encoded reasons
and references for the reason one solution was chosen over its
alternatives.
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EXTENSIBILITY

A programming language's ability to be enhanced or tailored by
a user. If a procedure is not provided by default in an
extensible language, the user can write the procedure using
statements available in the language, then integrate the
extension into the language itself. Extensibility is one of
the most valuable features of the LISP programming language.

FACT

A statement whose validity is generally accepted. In a KBS,
a fact is an ATTRIBUTE and a specific associated value.

FIFTH-GENERATION COMPUTER

An evolving class ot computers characterized by great speed,
parallelism, symbolic data manipulation and a natural language
interface. A catchall term used to describe the
high-performance non-von Neumann computers currently being
developed here and abroad.

FIRE

The execution or instantiation of a RULE in a PRODUCTION
SYSTEM.

FLAVORS

Ari OBJECT-ORIENTED programming feature found on AI development
processors such as the LISP MACHINE from LMI and Symbolics.
VAX FLAVORS is available as an extension to VAX LISP.

FORWARD CHAINING

The type ot activity done in a system that applies operators to
a current state in order to produce a new state, and so on
until a solution is reached.

FORTH

A recursive, linked-list programming language invented by
Charles Moore. FORTH features rapid execution, extensibility
and portability, and is has seen use as a KBS development
language.

FRAME

A knowledge representation method used to organize the
knowledge base and to provide inheritance features to other
frames. OBJECTS and their ATTRIBUTES fit into SLOTS within a
frame. Useful for reducing duplication of objects and
attributes.
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FUZZY LOGIC

An approach to representing uncertainty and approximate reason-
ing in a KBS. Based on a theory invented by Lofti Zadeh, fuzzy
logic lets programmers assign numerical values or weights to
"gray areas," such as the height of an individual, that cannot
be defined by yes-or-no terms like "TALL" and "NOT TALL."

FUZZY SET

Used in FUZZY LOGIC to represent sets of outcomes whose precise
values are only vaguely known.

GOAL

The solution a system attempts to reach. Sometimes, in order
to reach the goal, subgoals must first be achieved.

GOAL DRIVEN
Same as BACKWARD CHAINING.
GRANULARITY

The level ot detail in a frame or rule. Fine granularity
implies more detail than coarse yranularity.

GRAPH

A data structuring and modeling device consisting of NODES and
BRANCHES. A TREE is a special type of graph.

HEURISTIC

A process, sometimes called an educated guess or a rule of
thumb, that may help in the solution of a pronlem. A
heuristic does not guaranteec an optimal solution or, tor that
matter, any solution at all.

HIERARCHY

A ordered network ot concepts, events, objects or facts in
which some are subordinate to others. Hierarchies occur in
databases, societies, organizational charts and KBSes. 1In
general, hierarchies imply INHERITANCE, so objects higher in
the organizational network contain the attributes associated
with their subordinate events or objects.

HIMIKO

The name chosen by Japanese researchers for their parallel
PROLOG proyramming language.
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HORN CLAUSE

In logic programming, an expression connected with an "OR" that
has at most one positive proposition. Logic programming is
made more efficient by restricting assertions to Horn clauses,
much as production systems require rules to be stated as
IF-THEN constructs.

ICON

A graphic symbol to which a computer user can point an
interface device, such as a mouse, to perform a systenm
function. 1Icons were first used in AI applications and now are
found in computers like the Apple Macintosh.

IF-THEN RULE

A statement of a relationship between a set of facts. IF-THEN
rules may be definitional or heuristic and serve as the key
elements, or PRODUCTIONS, in PRODUCTION SYSTEMS.

IMAGE PROCESSING

The examination by computer ot a aigitized data about a scene
and the features in it in order to extract information.

INDUCTION SYSTEM

A KBS whose knowledge base consists of examples. An induction
algorithm builds a decision tree trom the examples and the KBS
uses this tree to provide advice.

INFERENCE

The process by which new facts are derived from known facts. A
rule, combined with a new rule and a known fact, results in a
new fact.

INFERENCE CHAIN

The sequence of rules applied by a KBS.

INFERENCE ENGINE

The interpreter in a KBS. The portion of a KBS that contains
the inference and control strategies. 1Interence engines are
characterized by the inference and control strategies they
employ, such as FORWARD CHAINING and BACKWARD CHAINING.
INFERENCE NET

The network of all possible interence chains that might be
searched during a KBS consultation session.
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INHERITANCE

A process by which characteristics of one object are assumed

to be characteristics of another. For example, if we determine
that an animal is a mammal, we automatically can assume that it
has all of the characteristics of mammals.

IPL II

Intormation processing language, a precursor to LISP developed
in 1955 by Hewell, Shaw and Simon.

INSTANTIATION

The firing of a rule in a production system. The specification
ot particular values. A specific person with a particular
ailment is an instantiation of the generic object "patient."
INTELLIGENT SYSTEM

A system egquipped with a knowledge base that can be manipulated
in order to makes interences.

INTERFACE

The auxiliary computer programs through which the user
interacts with & proygram or KBS.

INTERLISP

A LISP dialect characterized by a programming environment that
facilitates proyram development. INTERLISP includes such
teatures as automatic parenthesis matching and a "DWIM" (Do
What I Mean) editor that attempts to correct spelling errors.

ISOLATED-WORD SYSTEM

A specch understanding system whose input must consist of words
enunciated separately, instead of run together, to make word
identification easier for the system. <Contrast with
CONNECTED-SPEECH SYSTEIl

KBS

Knowledge based system. A computer program characterized by

symbolic, rather than numeric, processing. Also known as an
expert system.
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KNOWLEDGE

An integrated collection of facts and relationships which, when
appropriately exercised, produce competent performance. The
quantity and quality of the knowledge possessed by a person or
a computer program can be judged by the number and variety of
situations in which the person or program can obtain successful
results.

KNOWLEDGE ACQUISITION

The process of locating, extracting and retining knowledge from
a variety of sources such as human experts and documented
research. The material gleaned during knowledge acquisition
must be converted into a form that can be used by a computer
program.

KNOWLEDGE BASE

The portion of a KBS that contains the rules, facts and
heuristics about a PROBLEM DOMAIN.

KNOWLEDGE ENGINEER

A person whose specialty is assessing problems, acquiring
knowledge and building KBSes. Knowledge engineers must be
skilled in various aspects ot cognitive psychology, computer
science and AI techology.

KNOWLEDGE STRUCTURING

Reduction of a set of skills from a problem solving domain to a
representation that may be programmed on a computer.

KNOWLEDGE REPRESENTATION

The method used to encode and store rules, tacts and relation-
ships in a knowledge base. Popular knowledge representation
paradigms include FRAMES, SEMANTIC NETWORKS, OBJECT-ATTRIBUTE-
VALUE TRIPLETS and PRODUCTION RULES.

LIPS
Logical Inferences Per Second. A measure ot the inferencing
speed of a computer in symbol processing applications. One

LIP is equal to one PROLOG procedure call or approximately
50-100 traditional machine language instructions.
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LISP

An acronym for LISt Processing language. A list-based, user-
extensible computer programming language invented in 1957 by
MIT AI reseacher John McCarthy. LISP is the most popular AI
development language in the United States.

LISP MACHINE

A specialized computer whose architecture and large addresses
are designed for rapid LISP program execution. Most LISP
machines provide a sophisticated graphics interface and other
facilities that are useful in AI program development.

Likewise, most LISP machines are standalone, single-user
systems that are not directly connected to conventional
computers and their databases. This limits their usefulness as
application delivery systems.

LIST
A data structure in the LISP programming language.
LOGIC

A system that describes rules for manipulating symbols. Common
logic systems include propositional and PREDICATE CALCULUS.

LOGICAL CONNECTIVES

Special symbols from propositional logic and the predicate
calculus to indicate logical relationships among statements.

MACHINE LEARNING

The ability of a computer program to learn from experience
and deduce outcomes from information that it does not
explicitly possess.

MACHINE TRANSLATION

The translation by computer of text in one native language
into text in another native language.

MACLISP

A LISP dialect that is optimized tor efficiency rather than
development. Contrast with INTERLISP.

MCC
An acronym for the Microelectronics and Computer Technology

Corporation, a nonprofit collaborative venture formed in 1982
by major American computer and electronics firms.
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METAKNOWLEDGE

Background information or knowledge about knowledge.
Information that tells a system what it knows, what it can do
with what it knows and what the limits of its knowledge are.

MODUS PONENS

A basic rule of logic that asserts IF a condition is true,

THEN an action is true. For example, IF we know that A implies
B and we know that A is in fact true, THEN we can assume B.
This premise/conclusion technique, which can be modeled by tree
structures, is the most common interencing logic used in KBS.

MONOTONIC REASONING

A reasoning system based on the assumption that once a fact
becomes true, it remains unalterably true throughout the
remainder of the reasoning process. Contrast with NONMONOTONIC
reasoning.

NATURAL LANGUAGE
A person's native tongue.
NONMONOTONIC REASONING

A reasoning system in which facts that become true can ayain
become false it some value changes during a session. For
example, the truth of the statement "the sky is blue" depends
on the time of day and the prevailing weather. Nonmonotonic
reasoning is more ditficult to implement than MONOTONIC
reasoning, but is more appropriate for situations in which
values change widely over a short period of time.

NSA

Acronym for the National Security Agency, a tederal
intelligence agency concerned with signal processing, natural
language translation and advanced computer hardware.

OBJECT

In a FRAME-BASED knowledge representation strateqgy, a physical
or conceptual entity that has many ATTRIBUTES. When attributes
or rules are divided into groups, each group is arranged around
an OBJECT. See OBJECT-ATTRIBUTE-VALUE TRIPLET, bezlow.

OBJECT-ATTRIBUTE-VALUE TRIPLET

A method of representing factual knowledye in which an OBJECT
is a physical or conceptual entity. ATTRIBUTES are properties
(such as weight or cost) associated with OBJECTS, and VALUES
are the numeric guantities (such as 100 pounds or $50.00)
associated with ATTRIBUTES.
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OBJECT-ORIENTED PROGRAMMING

Programming that tocuses on objects rather than procedures, a
key technique for knowledge manipulation.

PARALLEL PROCESSING

The ability of a computer to carry out more than one instruc-
tion at the same time instead of carrying them out sequential-
ly. Contrast with SERIAL PROCESSING.

PARSING

Breaking down and identiftying the couponents ot language
statements as various parts of speech.

PENETRANCE

In tree searching, the length in number of nodes of the minimal
path from the beginning state to the solution state divided by
the number or nodes generated to get the solution. The higher
the penetrance value, the more direct and etfticient the search
is.

PIPELINED PROCESSING

A tachnique in which computer instructions are overlapped so
more work can be done per unit of time or machine cycle.
Processors like the VAX 8800 use pipelined processing to
pertorm operations on specitic portions of tour different
instructions during the same machine cycle. This "assenbly
line" technique helps wring additional pertormance trom
conventional vVon Neumann computers.

PREDICATE LOGIC

A type of logic, pbased on predicate calculus, that can be used
in knowledge based proyrams. Each basic unit in predicate
calculus is called an OBJSCT. Statements about OBJECTS are
called PREDICATES. The PROLOG programming language is based on
predicate logic.

PROBABILITY

A variety of approaches to statistical inference that can be
used to determine and quantify the likelihood of a particular
event or relationship. Most KBSes use COMFIDENCE FACTORS
instead of probability, but some use a modified version of
BAYESIAN PROBABILITY to calculate the likelihood of various
outcomes.
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PROBLEM SOLVING

The process in which one starts from an initial state and
searches through a problem space to identity the sequence of
operations that will lead to a desired goal. Successtul
problem solving depends on a variety of factors, including
knowing the initial state, knowing what constitutes an
acceptable outcome and knowinyg the elements and operators
that define the boundaries of the problem space. If the
elements and operators are large in number or poorly defined, a
huge or unbounded problem space results, causing a
COMBINATORIAL EXPLOSION that makes EXHAUSTIVE SEARCH
impossible.

PRODUCTION RULE

A condition-action or situation-response rule that is usually
stated in an IF-THEN format. Each such rule, when executed,
results in new conditions and new actions, making it possible
for subsequent, different rules to be executed.

PRODUCTION SYSTEM

A computer program composed of IF-THEN statements or production
rules. The basis of the 0PS5 and OPS83 programming languages.
In a production system, rules are selected for execution by
matching their patterns against the contents of WORKING MEMORY.
When a match is tound, the rule is FIRED or INSTANTIATED and
its consequence is invoked.

PROLOG

A logic-based programning language based on PREDICATE CALCULUS.
PROLOG features a built-in inference strateqgy, backward
chaining and a highly readable English-like syntax. Invented by
Alain Colmerauer in 1972, PROLOG enjoys widespread use by AI
programmers in Europe and Japan.

PROTOCOL

A set of rules for accomplishing an activity.

PROTOTYPING

An evolutionary technique, used in the development of a KBS,
that involves continuous interaction with and frequent review
by the domain expert as a KBS evolves from concept to tinished

program. This differs from conventional proygramming where
detailed plans are made before coding actually begins.
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PRUNING

A term used to describe the result of constraining a tree
search by eliminating irrelevant branches of the tree from the
search pattern.

PSI

An acronynm for Personal Sequential Interence machine, an AI
workstation prototype designed by the Japanese during the first
phase ot their FGCS program.

QUERY

In PROLOG, a pattern or template which is used to find possible
values ftor a given variable, or to determine the truth of a
statemnent.

RECURSION

The process of a routine or function calling itself. LISP is a
recursive programming language.

REPRESENTATION
The way in whicih knowledge is stored in a KBS.
RESOLUTION

A logical interencing form from the predicate calculus that
allows reduction or "resolution" of two statements into one.

RESOLUTION REFUTATION

A method for ygetting an answer from resolution based
intferencing as used in PROLOG.

RULE

An IF-THEN statement in a KBS. Same as a PRODUCTION.
SATISFICING

The concept ot tinding a satistactory solution to a problem as
opposed to an optimal solution. Satisficing is frequently used
by AI programs--and people--to limit searches and reduce the
likelihood of COMBINATORIAL EXPLOSION.

SCHEMA

A data representation technigue similar to FRAMES.
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SCRIPT

A knowledge representation strategy based on predefined,
stereotyped situations. When a specific activity fits into a
script, a script-based system can predict other likely events
by analogy. For example, once a person has dined at a
McDonalds, he develops a "fast-food" script. If the person
later eats at a Burger King, he does so almost automatically by
following the protocol defined in the fast-food script.

SEARCH

The process of trying different actions until a goal is
achieved. The process of elimination inherent in most AI and
knowledge-based applications.

SEARCH SPACE

The set of possible outcomes for the problem presented. A
large search space can result in COMBINATORIAL EXPLOSION.

SEMANTIC NET

A tool borrowed trom cognitive psychology. A knowledge
representation paridigm based on nodes that describe objects
and links that describe relationships between nodes. Nodes are
usually physical objects, but may be physical abstractions.
Links may categorize (IS-A) or imply ownership (HAS-A). Once
an attribute has been associated with a node, that attribute
can be passed to subsequent, downstream nodes through a process
called inheritance.

SEMANTICS

The meaning of words within context. The principles through
which we know the ditferences between "Mickey tiantle threw a
ball" and "Princess Diana threw a ball," or "time tlies like an
arrow" and "fruit tlies like a banana."

SHELL

A KBS building tool that contains an INFERENCE ENGINE and an
empty KNOWLEDGE base. Many sophisticated shells provide
editors, explanation facilities and advanced graphics systems.
A user fills the shell with the appropriate rules and facts for
the selected problem domain. The same shell can be used as the
processor for many different KBSes.

SLOT

The storage area in a FRAME associated with an object's
ATTRIBUTES.
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SPEAKER-DEPENDENT SYSTEM

A speech recognition systen that can be trained to recognize
words spoken by a specific individual.

SPEECH GENERATION SYSTEHM

A system that transtorms text into audible speech yith correct
pronunciation. DECtalk is a simple speech generation system.

SPEECH UNDERSTANDING SYSTEM

A system that converts the digitized signals of audible speech
into printed text.

SYNTAX

The structure into which words tit.

TURING TEST

An early test for machine intelligence devised by British
mathematician Alan Turing. In this test, a person is placed in
a room with a computer terminal that interacts either with a
computer or another person. If the person is unable to
determine whether he is interacting with the person or the
computer, the computer is regarded as intelligent.
UNIFICATION

A term used in PROLOG to indicate the matching ot patterns.
VISION SYSTEM

A system that digitizes and interprets input about the size,

shap2, color and location of an object to determine what it
represents or what its important features are.

VLSI

An acronym for Very Large Scale Integration, the development
of extremely dense, complex electronic circuits that can be
placed on small silicon chips.

WORKING MEMORY

The dynamic, changing portion of a production system. Working

memory contains the changing database of a production system as
rules fire.
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READER INPUT:

I would like to hear trom anyone with
applications that run on the Rainbow,
personals.

Ev Batey

Santa Barbara PC LUG Chair

364 Fairview Dr.

Ventura, CA 93001

( BATEY ) on DCS, or via FIDO 102/701
Voice days: (805) 982-5881

VOICE pm's: (805) 656-1504.
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In order to help DECUS members better prepare for attendance
at the San Francisco Symposium, the Business Applications SIG
a complete list of scheduled Business Applica-
We refer you to the symposium Sessions at a
in your Preliminary Program and Registration Kit for

is providing

tions

Glance

sessions.

BUSINESS APPLICATION SIG
FALL 1986 DECUS SYMPOSIUM SESSIONS

the date, time and location of each session.

A. SIG Organization Activities

1.

BA0O05 - Business Applications Roadmap

What, where, when, and why of BASIG symposium
activities

BAO12 - Business Applications Clinic and Get-
Together

Experts provide and informal problem-solving
clinic - cash bar and hors d’ouvres

BAO13 - Business Applications SIG Business
Meeting

Chance to get involved - planning for Nash-
ville symposium - review and critique of the
week’s activities 7n San Francisco

SIG Hospitality Suite
The BASIG Suite will be open every night of
the week. For exact times and suite location

attend the Roadmap session and watch each is-
sue of UPDATE*DAILY
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Business Applications SIG
Fall DECUS Symposium Sessions

B. Computer Integrated Manufacturing

1.

BAO16 - Should You Jump on the MRP and JIT
Bandwagon

Theory vs practice - management commitment,
personnel training, typical shop floor chang-
es, common pitfalls, applicability to differ-
ing manufacturing environments

BAO17 - Addressing the True Software Needs of
the Small- to Medium-sized Manufacturer

Looks at small manufacturers and job shops

BA0O40 - Implementing Advanced Manufacturing
Systems in Businesses with Complex Product En-
gineering Requirements

How to establish personnel responsibility; us-
ing MRP II in a make-to-order environment; ad-
vantages of using outside consultants

BAO27 - Managing Product Engineering Data Flow
with EDCS

Managing and communicating company-wide engin-
eering data with the Engineering Data Control
System

C. Application Development and Integration

1.

BAOO4 - Applications Software Design for the
Multilingual Environment

Designing business applications software that

runs the same executables in different lan-
guages at the same time
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Business Applications SIG
Fall DECUS Symposium Sessions

BA0OO7 - Reduce Development Time and Make Users
Happy with Prototype Programming Methods

What it is

BAOl1 - Management Concerns in Integrating VAX
Applications

Structuring organization management informa-
tion via integration of PC’s, mini’s, main-
frames, and office and business applications

BA022 - VMS Software Productivity Tools Work-
shop

Overview of DEC’s programmer productivity
tools, ways to measure programmer productiv-
ity, small group workshops to identify and
develop solutions - a unique opportunity for
one on one consulting with experts

BA024 - Satisfying Business Applications Using
4th Generation Languages

A how-to-do-it workshop featuring experienced
users

BA034 - Using the SMG Facility on VAX/VMS

How to write terminal independent BASIC pro-
grams using SMG, general menu system example,
do’s and don’ts

BA043 - Benefits of an Integrated System

What is application integration, how others
have done it with A-to-Z, DEC product demo

BA0O51 - Virtual Applications Engines - Added
Value to Multi-User Systems
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Business Applications SIG
Fall DECUS Symposium Sessions

10.

1.

1.

How to transport applications across hardware
and operating systems without a headache

BA045 - Application Development Clinic Using
4th Generation Language Tools

Pa(ticfpate in developing a working system
using the A-to-Z Applications Generator and
Database Manager on RMS files

V33 - Vax Performance Monitoring and Capacity
Planning Tools

A workshop designed for the MIS manager which
provide another unique opportunity for one on
one consulting with experts - sponsored by the
VAX SIG and recommended by BASIG

Communications

BA0O08 - Digital’s Solutions for Telcom Manag-
ers

DEC product overview of PBX/Facilities Manage-
ment software for the VAX

BA050 - Asynchronous Communications - Methods
and Applications

Asynchronous vs WAN and LAN - sometime asynch
is better

Solutions

BAOO1 - Digital’s Small Business Accounting
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Business Applications SIG
Fall DECUS Symposium Sessions

Product Strategy
Overview of DEC and third party products

BA002 - Update on the Digital Accounting Sys-
tem

Where it is plus new features and services

BAO36 - Digital’s Solutions for Finance and
Business Operations

What is the current state of the art in spread
sheet and financial modeling technology? How
important  are operational consistency and
accuracy? Attend and find out all about it.

BAO20 - Considerations for the Selection and
Implementation of Financial Management and Ac-
counting Software Packages

An experienced user tells all

BAO0O3 - Announcing the Digital Construction
Package

Product announcement for general and sub-
contractors and anyone else who needs to man-
age construction jobs

BAOO6 - Management Considerations in Word Pro-
cessor Selection

Save yourself some grief

EAOOQ - Application Software for Digital Sys-
ems

A Tlook at everything DEC sells - both theirs
and third party
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Business Applications SIG
Fall DECUS Symposium Sessions

10.

11.

12.

13.

14.

BAO18 - Laser Printer Applications for Busi-
ness

If you bought one, learn what to do with it
BA023 - Creating Videotex Business Solutions

VAX VTX and VAX VALU 1in the real world of
business

BA025 - Future Trends in Printing

What do I do with my printing equipment when
the paperless office is knocking on my door?

BA030 - Overview of SPICE - a Poor Man’s FMS

Works on RSX and VMS, resembles FMS and Data-
trieve, and interfaces terminals and programs
with RMS indexed files.

BA031 - The VAX Solution for Economic Surveys

The Bureau of the Census tells us how they did
it on a VAX from start to finish

BA032 - Digital’s Solutions for Human Resource
or Personnel Departments

DEC shows how users are meeting their human
resource management needs 1in innovative and
useful ways

BA035 - Digital’s Solutions for Sales and Mar-
keting Departments

DEC discusses sales and marketing department
needs for information access, organizational
communication and operational tools and shows
how these needs are being met today and may be
met in the future
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Business Applications SIG
Fall DECUS Symposium Sessions

15.

16.

17.

18.

BAO49 - PC’s vs Terminals - Making the Deci-
sion

Recognizing and dealing with the symptoms and
problems of PC’s that won’t do the job anymore

BA048 - A to Z - State of the Product

What 1is this A-to-Z thing that controls the
user environment, integrates software, and
does application generation and database
management on RMS files? Come and see.

BA047 - Bridging the PDP to VAX Gap with A to
z

Product panel featuring DEC and third party
developers who will discuss using A-to-Z to
migrate from PDP to VAX without grief or tears
BAOI9 - A Generic User Interface

A user shows how to set up a controlled user

environment on the VAX and go home on time
every night
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A NEWLY ENHANCED DEBUGGER FOR THE PDP-11S

PDP-11 SYMBOLIC DEBUGGER V2.0
(formerly FORTRAN-77 DEBUG)
b

Yy
Marilyn Finch
PDP-11 Languages
Software Product Manager

PDP-11 Symbolic Debugger V2.0 is a major release providing I & D

space support and an interface to COBOL-81. The name of this product
has been changed to emphasize the additional language support. Now not
only can the debugger assist programmers in debugging their FORTRAN-77
and MACRO-11 programs, but COBOL-81 programmers can also utilize this
timesaving utility. A SET LANGUAGE command is available to allow
debugging of multi-language programs.

This version of the debugger has been designed to occupy less than 4k bytes
of user task space. Unlike the debugger which is bundled in the COBOL-81
distribution kit, the PDP-11 Symbolic Debugger is much smaller and faster.
The PDP-11 Symbolic Debugger allows the user to refer to program locations
by symbols or line numbers rather than by addresses, thus, saving

valuable programmer time. This also makes the PDP-11 Symbolic Debugger an
execellent replacement for ODT. Breakpoints and tracepoints may be set in
overlay segments that are not currently resident. A programmer may step
through a program by source line, which facilitates source debugging, or

by PDP-11 instructions.

The documentation has been totally rewritten for this release. One
installation guide contains the information needed to install the PDP-11
Symbolic Debugger on any of the supported operating systems. A language
specific manual has also been added to assist the user to debug each
specific language. A quick reference guide is provided for experienced
users of the debugger highlighting proper syntax for this release.
Release notes have been placed on the distribution medium to allow us the
opportunity to provide you the customers with the latest possible
information. The following lists the contents of the documentation set.

PDP-11 Symbolic Debugger User'’s Guide

PDP-11 Symbolic Debugger Quick Reference Guide

PDP-11 Symbolic Debugger Installation Guide

PDP-11 Symbolic Debugger Information for COBOL-81 Users
PDP-11 Symbolic Debugger Information for FORTRAN-77 Users
PDP-11 Symbolic Debugger Information for MACRO-11 Users

The PDP-11 Symbolic Debugger is available on RSX-11M, RSX-11M-PLUS,
Micro/RSX, RSTS/E, Micro/RSTS, VMS via VAX-11 RSX, and P/0OS via the
Pro/Tool Kit or the Professional Host Tool Kit.

For further information on this product, contact your Digital Equipment
Corporation local sales office.
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COBOL-81 V2.4
by
Marilyn Finch
PDP-11 Languages
Software Product Manager

COBOL-81 V2.4 is a release that provides bug fixes, some user requested
enhancements, and an interface to the PDP-11 Symbolic Debugger.
Enhancements to this version include:

FEATURE BENEFIT/DESCRIPTION

O An UNLOCK statement Eases development of file sharing
applications allowing the programmer

to unlock the last record read

o NO OTHERS clause on the
OPEN statement

Allows the programmer to specify
exclusive access to files in a multi-user
environment

o0 OMITTED as a CALL

Enables direct calling of RSX system
statement parameter

services
O RSTS Support routines Provides an interface to RSTS system
services without using MACRO subprograms
o Conditional compilation Individual program source code lines

can be included conditionally by placing

a conditional compilation select character
in the program indicator area. Alter-
natively, all conditional compilation lines
may be included by using the WITH DEBUGGING
MODE clause.

o Five new extensions to the ACCEPT STATEMENT
~ PROTECTED SIZE id Allows a numeric identifier to be used to
specify the size of a protected field in an

ACCEPT statement. You are now able to write
independent generalized screen handling

sections.

- FILLER Enables a single character literal to fill
an ACCEPT field. The ACCEPT field character
positions can now be clearly marked.

- AUTOTERMINATE Input automatically terminates when the

number of characters specified have been
entered for the ACCEPT field. The overhead
of typing keys is reduced for data entry
screens with large numbers of small ACCEPT
fields.
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- DEFAULT CURRENT VALUE Retains the value of the ACCEPT field
variable if data is not entered when the
ACCEPT statement executes. The programmer
avoids using buffers to hold temporary data.

- NO BLANK The ACCEPT field will not be space filled
until the user has typed at least one
character or a terminator key. This allows
the programmer to fill the ACCEPT field with
sample/prompt information.

o PDP-11 Symbolic This version of COBOL-81 also provides an
Debugger interface interface to the PDP-11 Symbolic Debugger.

This debugger has been designed to occupy
less than 4k bytes of user task space and is
much smaller and faster than the debugger
bundled in the COBOL-81 kit. The PDP-11
Symbolic Debugger allows the user to refer
to program locations by symbols or line
numbers rather than by addresses, thus,
saving valuable programmer time. Breakpoints
and tracepoints may be set in overlay
segments ‘that are not currently resident.
A programmer may step through a program by
source line or by PDP-11 instructions which
facilitates source debugging. Programs
composed of modules written in COBOL-81
and MACRO-11 can be debugged by using the
SET LANGUAGE command. The new "PDP-11
Symbolic Debugger Information for COBOL-81
Users" manual provides the debugger
information specific to COBOL-81.

A specially priced upgrade license option is being offered to allow
current PDP-11 COBOL V4.4 customers to upgrade their systems to COBOL-81.
A Translator Utility and Translator Manual are provided in the documen-
tation and media kits to aid in source code conversion. The pricing for
the COBOL-81 Upgrade Option has been designed to protect the customer’s
original investment in PDP-11 COBOL.

For further information on COBOL-81 V2.4, PDP-11 Symbolic Debugger, or

the upgrade package, please contact your Digital Equipment Corporation
local sales office.
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VAX/VMS REALTIME PROGRAMMING APPLICATION NOTES

May 29, 1986

The realtime programmer who faces a VAX/VMS system for the first time
may feel intimidated by the seeming complexity of the system in
comparison to, say, PDP-11 systems running RT-11 SJ. In fact, the
program development environment under VAX/VMS is very rich, comprising
many tools, utilities and system services for developing and running
realtime application programs.

The material contained in this application note is intended to help
you get started wusing some basic VAX/VMS services for realtime
programming. A more informal title might have been "How to Do
Programmed I-0 wunder VAX/VMS without Writing a Device Driver."
Specificully, information is presented on two relevant techniques:
accessing the VAX 1,0 page for direct device control, and using the
connect-to-interrupt driver to do interrupt programming. An emphasis
has been placed on explaining the principles underlying the use of
these services rather than the details of their operation. A more
detailed description may be found in Appendix C of the VAX/VMS Release
notes for Version 4.0. For additional copies of these notes or for
technical assistance, <call the Laboratory Data Products Hotline at
(617) 467-5441.

1  DIRECT PROGRAM CONTROL OF I1,/0 MODULES UNDER MICROVMS

The most basic level at which realtime devices can be controlled is by
direct manipulation of the contents of device registers. Direct
control of device registers is.relatively simple in PDP-11 systems
and, 1in fact, is a common programming technique for certain kinds of
realtime applications. For example, the following MACRO-11 code
fragment illustrates the acquisition of a single data value from an
A/D device.

ADCSR = 770400 ;Address of device CSR

ADBUF = ADCSR+2 ;Address of device buffer

MTPS #340 ;Set processor priority level to 7

MOV #1,ADCSR ;Set the GO bit to start a conversion
LOOP: BIT #200,ADCSR ;Test the A/D DONE bit

BEQ LOOP ;I1f clear, test again

MOV ADBUF, RO ;1f set, move the data value

; into register 0
MTPS #0 ;Drop priority level back to 0
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In this example, the processor priority level is first raised to 7.
This insures that the processor will execute the subsequent
instructions without interruption. An A/D conversion is then
initiated by setting bit 0 of the device control/status register
(CSR). when the conversion is complete, bit 7 of the CSR is set by
the device. The program repeatedly tests this bit until it finds it
to be set, then moves the data value from the device’s buffer register
into a general-purpose processor register (or into a storage location
in main memory). This technique is called "polled I1/0".

Ssince many polled 1,/0 operations require that the processor be totally
dedicated to the polling loop, this technigue has not been widely used
on VAX/VMS systems, which typically support multiple tasks or users at
a time. However, the increasing use of MicroVAX systems for dedicated
realtime processing has brought about a demand for polled I/0 routines
implemented under MicroVMs.

As with RT-11 based PDP-11 systems, improper manipulation of device
registers in the MicroVAX I/0 page can lead to undesirable
consequences. Generally speaking, direct device control techniques
should be used to manipulate only process-dedicated realtime option
module registers. Inadvertently changing other device register
contents may cause a system crash or the corruption of a mass storage
volume. You should be sure. to have a secure backup copy of the system
whenever debugging direct device control routines.

To develop polled 1/0 (or other direct control routines) under
MicrovMS, two special techniques are called for:

1. A means of addressing device registers in the I/O page, and

2. A means of raising and lowering the processor priority level.

This section illustrates the technigues used to accomplish these
operations in the context of programs for performing single-channel
clocked analog input using an AXV11-C analog module and a KWvV1l-C
clock module.

1.1 Accessing Device Registers In The VAX I1/0 Page

On PDP-11 systems running the RT-11 single-Job monitor, accessing
addresses in the I/0 page involves nothing more than supplying a
16-bit address in the range 160000 - 177776 (octal). Those addresses
correspond to the portion of the physical address space within which
device registers are defined - the I/0 page. As with PDP-11 systems,
the VAX architecture reserves a region of the physical address space
for device registers. For MicrovAXes (I and II) the 1,0 page starts
at address 20000000 (hex), and is 2000 (hex) bytes in length.

Under MicroVMS, the 32-bit virtual address space of the system is
mapped into physical memory, so that a user-supplied address does not
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ordinarily corte§pond to any particular physical address. The
problem, then, is to establish a means of addressing a particular
range of physical addresses - that is, the MicroVAX I,/0 page.

This is accomplished by mapping the physical addresses which
constitute the I/0 page into a portion of the process’s virtual
address space. The VMS $CRMPSC system service is used. The following
parameters are passed to the $CRMPSC service:

o ?he starting and ending virtual addresses into which the section
is to be mapped; this virtual address block should be 8K bytes
long and page-aligned

o The starting page frame number of the section to be mapped (a page
frame is a 512-byte block of physical memory); computed as <I/O
page starting physical address>/512

o The number of pages in the section (16 in this case)

In addition, the $CRMPSC system service accepts a flag mask specifying
the type of section to be created, as well as its characteristics. 1In
the present context, the essential flags are SECSM_PFNMAP and
SEC$M_WRT, which define the section as a page frame section with the
read/write attribute.

Final;y; the call to the SCRMPSC system service must specify storage
locations into which the starting and ending virtual pages actually
mapped and the channel number assigned by the system to the section
may be written. Ordinarily, these data are not used by the programmer

and need not be elaborated on here. For a fuller discussion of the

§CRMP§C system service, see the VAX/VMS System Services Reference
anual.

Once the mapped section has been created, instructions which address
locations within the virtual address space into which the section has
been mapped will effectively address the corresponding locations in
the 1/0 page. To address a particular device register in the 1/0
page, the absolute offset in the I/0 page of the register is added to
the base address of the virtual address block, yielding a virtual
address which corresponds to the desired physical address.

1.2 Raising And Lowering Processor Priority Level

VAX architecture defines 32 interrupt priority levels (IPL 0 - IPL
31). At any point in time, the processor will be operating at some
IPL, usually 0 during execution of user code. Device interrupts occur
at IPL 20 - 23, corresponding to bus request levels 4 - 7. On
MicroVAXes, driver code executes at IPL 23, regardless of the level at
which the device interrupted. For example, a device interrupt on BR 4
would not be granted until the processor priority dropped below 20.
However, when the request was granted, the processor priority would be
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set to IPL 23, thus blocking ALL device interrupts wuntil the driver
lowered the IPL. The system timer interrupts at IPL 22 and is granted
at the same level.

When the processor is executing code at a low IPL, device, timer, or
software interrupts at a higher IPL can pre-empt the system. When
this happens, the processor saves the context of the currently
executing image (program counter, processor status longword) and
transfers control to the interrupt service routine (ISR). When the
ISR completes the context of the pre-empted image is restored and it
continues executing where it left off (assuming there are no new
interrupts pending). Thus, an image executing at a low IPL may be
suspended for various periods of time due to the occurrence of
interrupts.

wWhen performing polled I/0 it may be desirable for the processor to
respond as quickly as possible to the availability of data, from the
device being polled. To prevent interrupts from distracting the
processor from the polling operation, the polling code must be
executed at an IPL above that of any device which might generate a
pre-emptive interrupt. To accomplish this, the code raises the IPL to
30 using the DSBINT system macro. The value of 30 is chosen to enable
a power-fail interrupt (IPL 31) to be processed, should one occur.
This is advisable since allowing the power-fail ISR to execute may
prevent corruption of the system device. Besides, blocking the
power-fail ISR will probably not salvage the application.

VAX processor design imposes the restriction that IPL cannot be raised
except while the processor is operating in kernel mode. The $CHMKNL
system service must be invoked to change mode to kernel before
executing the DSBINT macro. The polling code then executes in kernel
mode. Whenever the processor is executing above IPL 2, page faults
are fatal (the system will crash). Thus, before entering kernel mode,
the $LCKPAG system service must be called to lock any data areas that,
are addressed in the polling routine into physical memory. When the
polling routine completes, the program should restore the original IPL
(usually O0), return to user mode, and, optionally, unlock the pages
addressed in the polling routine.

In summary, the sequence of program steps in performing polled 1/0 at
elevated IPL is as follows:
1. The 1/0 page is mapped into process virtual address space using

the $CRMPSC system service.

2. Any required device initialization is performed at IPL 0, user
mode. :

3. Any pages addressed in the polling routine are locked into
physical memory using the SLCKPAG system service.

4. The processor mode is changed to kernel using the $CHMKNL system
service.
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In kernel mode, the IPL is raised to 30.

6. The polling code executes and data is moved into a process buffer
which has been locked into memory (step 3, above).

7. When data transfer is complete the IPL is returned to 1its prior
value (usually 0).

8. The processor mode is changed back to user by exiting the kernel
mode routine.

9. The device is reset, if necessary.

10. Optionally, the pages addressed in kernel mode are unlocked using
the SULKPAG system service.

11. Post-processing of the acquired data is performed in user mode at
IPL O.

The following FORTRAN and MACRO-32 modules illustrate this sequence
for single-channel clocked analog input wusing AXV11-C and KWV11-C
modules.
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To execute:
.TITLE FASTAD32

$ FORTRAN POLLED_AD

$ MACRO FASTAD32 .LIBRARY /SYS$LIBRARY:LIB.MLB/

$ LINK POLLED_AD,FASTAD32

$ SET PROCESS/PRIV=(CMKRNL,PSWAPM,PFNMAP) !Required privileges .PSECT MAPIOP_MAIN RD,WRT, PAGE
$ RUN POLLED_AD B

NOTE: all subsequent MACRO-32 code in this example is contained in this

i
7

LOCKS(1)=%LOC(IBUF(1))
LOCKS(2)=%LOC(IBUF(60000)) PFNUM: .LONG "X100000
ISTATUS=SYSSLCKPAG(LOCKS, , )

IF(.NOT.ISTATUS) CALL EXIT(ISTATUS)

the created section
Page frame number of the I/0 page
(20000000 hex) / (200 hex)

S EEESSSSESS=S=E==ESEER EXIEETZ _PSECT'
PROGRAM POLLED_AD
VIOP: .BLKB 8192 ; The virtual pages to which the
INCLUDE ' ($SYSSRVNAM)' VIOP_END: ; 1/0 page will be mapped
INTEGER*2 IOFF, IVAL, IBUF(60000) PIOPAGE: .LONG VIOP ; Starting and ending virtual page
INTEGER*4 ISTATUS, MAPIOP, NPNTS, LOCKS(2) .LONG VIOP END ; addresses
RETPAGE: .BLKL 2 - ; Starting and ending page addrs
c Use the SLCKPAG system service to lock the input buffer into physical ; used (should be the -same)
C memory. SECNAME: .ASCID /IOPAG_GLSEC/ ; Name of the section to be created
IOPAGECHAN: .LONG ; Channel # to be associated with

;44
¢ Call routine MAPIOP to map the I/O page in virtual address space. ; Routine to map the I,/0 page into process virtual address space
P

ISTATUS=MAPIOP()
IF(.NOT.ISTATUS) CALL EXIT(ISTATUS) .ENTRY MAPIOP, "M<>
c Input/initialize data acquisition parameters $CRMPSC S-
TINADR=PIOPAGE, -
TYPE 9060 RETADR=RETPAGE, -
9060 FORMAT('S$Base clock rate, clock preset, number of samples? ') FLAGS=#SEC$SM_PFNMAP+SEC$M_WRT, -
ACCEPT *, IRATE, KOUNT, NPNTS GSDNAM=SECNAME, - -
ICHAN = 0 CHAN=IOPAGECHAN, -
MODE = 0 PAGCNT=#16.,-
VBN=PFNUM

¢ Call the sampling routine. Control will return to the main program
c only after I/0 is complete. RET

CALL FASTAD32(ICHAN,KOUNT,IRATE,IBUF,NPNTS,MODE,ISTATUS)
¢ Output data, return status (residual AXV CSR)

TYPE 9130, (J, IBUF(J),J=1,NPNTS)

9130 FORMAT(1X,2110)
TYPE 9140,ISTATUS

9140 FORMAT(/’ ISTATUS =',010)
END
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R EE S SRS s SEE A EEEEE S EEEEEECESSESSEISSSCSERSCCCCrSSEEsEsCEsSEESEsEEzE MOVW R6, @#ADCSR ;load A/D CSR

P+ MOVZWL @IRATE(AP),R6 ;clock rate in Ré6

H FASTAD32 - Performs single channel, polled 1/0 using AXV11-C and BICL 4°0177770,R6 ;clear excess bits

H KWV11-C modules. ASHL #3,R6,R6 ;shift rate to bits 3 - 5

H MOVW R6,@#KWCSR ;load KW CSR

H The FORTRAN calling interface is:

H MNEGW @KOUNT(AP), -

H CALL FASTAD32(ichan,kount,irate,ibuf,npnts,mode,istatus) @4 KWPRE ;load KW preset register

; where: MOVL IBUF(AP),R6 ;load address of IBUF into R6

H ichan = AXV11-C A/D channel number MOVZWL @NPNTS(AP),R7 ;load NPNTS into R7

H kount = KWV11-C preset value MOVL #ADCSR,R8 ;R8 points to A/D CSR

: irate = clock rate: MOVL $ADBUF,R9 ;use R9 as pointer to A/D buffer reg
; 1 = 1 MHz MOVZWL @MODE(AP),R10 ;pass MODE arg to POLL in R10

i 2 = 100 KHz

H 3 = 10 KHz SLCKPAG_S - ;lock polling code into memory

H 4 = 1 KHz INADR=LCKPAG, -

H 5 = 100 Hz RETADR=LCKRET

; ibuf = array to store data

H npnts = number of elements in ibuf SCMKRNL S POLL ;execute routine POLL in kernel mode
; mode = if 0 then start immediately; -

; if<>0 then start on ST2 CLRW @#KWCSR ;zero KWCSR - turns clock off

; istatus = return status; if<0 then error MOVZWL (R8), - ;return status is residual AXV CSR
; @ISTATUS(AP)

; This routine should be in the same .PSECT as the MAPIOP routine. CLRW (R8) ;jclear A/D CSR

; The CLK OVFL pin on the KWV .is strapped to the RTC IN pin on the AXV. RET ;return to fortran

’

;

LCKPAG: .LONG POLL

ADCSR = VIOP+°010400 ;address of AXV11-C A/D CSR .LONG POLL END

ADBUF = ADCSR+2 ;address of AXV11-C A/D BUFFER LCKRET: .BLKL 2 -

KWCSR = VIOP+°010420 ;address of KWV11l-C CSR

KWPRE = KWCSR+2 ;address of KWV11-C BUFFER/PRESET .ENTRY POLL, "M<R6,R7,R8,R9,R10>

; Argument pointer offsets

DSBINT 430 ;disable all interrupts (except powerfail)

TSTW R10 ;test mode
ICHAN = 4 BEQL 1$ ;if 0 then trigger immediately
KOUNT = 8 BISW $#20002,@4#KWCSR ;set clock to wait for ST2
IRATE = 12 BRB 2% ;and skip over next instruction
IBUF = 16 1$: BISW #3,@4KWCSR ;trigger immediately
NPNTS = 20
MODE = 24 2%: BBC #7,(R8),2$ ;is conversion done?
ISTATUS = 28 MOVW (R9),(R6)+ ;store A/D value

SOBGTR R7,2$ ;decrement NPNTS; if not zero, loop again

.ENTRY FASTAD32, “M<R6,R7,R8,R9,R10> ENBINT ;restore IPL to prior value

; Note that all instructions which address the 1,/0 page are WORD MODE. POLL_END:
RET

TSTW @#ADBUF

MOVZWL @ICHAN(AP),R6

ASHL #8,R6,R6

BISB #7040,R6

;jclear A/D DONE flag

;ichannel # to sample .END
;move channel &% to byte 2 of R6

;enable clock driven
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======z==z=======z=========== 2 INTERRUPT PROGRAMMING UNDER VMS USING CONNECT-TO-INTERRUPT

+
+

Interrupt service routines on unmapped, single-tasking systems such as
These routines are not used in the present example. They are provided PDPlls running RT11-SJ are fairly straightforward. An interrupt
only for general reference. occurs and control is transfered directly to the interrupt service
routine (ISR). This involves saving the current program counter (PC)
FORTRAN calling interface: and processor status word (PSW) and replacing them with the PC and PSW
stored at the vector address for the interrupting device. When I/0 is
CALL IPEEK32 ( OFFSET, VALUE ) complete, a completion flag may be set to notify the mainline program
that the data have been stored (or output). The interrupt service
CALL IPOKE32 ( OFFSET, VALUE ) routine returns control to the mainline program by executing an RTI
instruction which restores the saved PC and PSW registers. The
where mainline program may test the completion flag to detect 1/0
completion.
OFFSET = integer*2 offset in the I/0 page

The wvirtual, multi-tasking, multi-user nature of VAX/VMS makes
VALUE = integer*2 value from/for the register addressed interrupt handling more complicated. Since the process which
requested the I/0 might not be current at the time an interrupt
These routines should b= in the same .PSECT as the MAPIOP routine. occurred, the ISR code and data must reside in system virtual address
space and must execute in system context. If this were not the case,
a context switch to that of the requesting process might be needed
before the interrupt could be serviced and this would impose too great
.ENTRY IPEEK32, "M<R6> a penalty in response time. Similarly, notification of I/0 completion
must be handled asynchronously. Finally, the sharing of I/0 resources
MOVZWL @4(AP),R6 ;put OFFSET in R6 among multiple, possibly non-cooperating processes imposes additional

MOVZWL L"VIOP(R6),€8(AP) ;put value from iopage in VALUE architectural demands.

RET VMS resolves these issues through the implementation of an elegant,
though complex, I/0 subsystem. All VMS device drivers must interface
to the I/0 subsystem to insure the orderly flow of information between

.ENTRY IPOKE32, "M<R6> the various users' processes and shareable I/0 devices. However, most
realtime application programmers would prefer to avoid writing a full

MOVZWL @4(AP),R6 ;put OFFSET in R6 VMS device driver for controlling realtime 1I/0 modules. This is

MOVW @8(AP),L"VIOP(R6) ;put VALUE into iopage particularly true in light of the fact that realtime devices generally
need not be shareable among non-cooperating processes, whereas device

RET shareability is one of the sources of complexity in the I/0 subsystem.
The connect-to-interrupt driver enables users to program interrupt
service routines and asynchronous 1/0 completion routines without
having to write a full VMS device driver.

2.1 The Connect-to-Interrupt User Interface

The connect-to-interrupt driver (CONINTERR or CIN) is a template VMS
device driver into which blocks of user-supplied code and data may be
linked. The user-supplied code and data are contained in a single
.PSECT hereafter referred to as the "CIN buffer". The CIN buffer is
compiled and linked as part of the application program. The linkages
between the CIN driver and the user-supplied CIN buffer are formed at
run-time by the $QIO system service. As a part of the process of
building these 1links, the CIN buffer is mapped into system virtual
address space (S0) while preserving the mapping in process virtual
address space (PO). The result 1is that the CIN buffer is
doubly-mapped in SO and PO virtual address space. Thus, code and data
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in the CIN buffer are accessible in both system and process context.
The CIN buffer comprises 5 sections:

1. A data area containing all data structures to be addressed during
the execution of user-supplied CIN code.

[

A device initialization routine which is executed during recovery
from a power failure.

3. A start 1/0 routine which is executed at the time the $QIO is
issued.

4. An interrupt service routine which is executed in response to a
device interrupt.

5. A cancel I/0 routine which is executed when the wuser process
issues a cancel I/0 request.

In addition, the user may specify an AST routine to be executed in
process context on I/0 completion (or partial completion). It is
important to note that any user-supplied code in the CIN buffer may
only address data and code contained within the CIN buffer. Code
which executes in process context, including the wuser-specified AST
routine, may also address data and code in the CIN buffer and, of
course, in any other portion of process virtual address space. The
sections of the user-supplied CIN buffer are illustrated
diagramatically below.

.PSECT CIN_USER PIC,USR,CON,REL,LCL,NOSHR, EXE,RD,WRT

Data buffers

INIT routine
Executed after powerfail

START routine
Executed by $QIO

INT routine
Executed on device interrupt

CANCEL routine
Executed by $CANCEL
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This application note is intended to provide an overview of CONINTERR
concepts .for intermediate to advanced programmers who want to get
started using this facility. Many of the details of CONINTERR
functionality and internals have been omitted, though what is
presented is sufficient for many applications. For a more detailed
description of CONINTERR, see the VAX/VMS Release Notes, Appendix C.

2.2 Example Code Internmals

‘The example program performs continuous interrupt-driven analog input
to a process buffer using an AXV11-C analog module and a KWV11-C clock
module for timebase generation. Data are sampled into a 4096-word
ring buffer with 2 sub-buffers. The ring buffer is contained in the
CIN buffer and is therefore doubly mapped in S0 and PO. When a
sub-buffer is filled, an AST is delivered to the calling process. The
AST routine moves the data from the sub-buffer to a process buffer
(singly mapped in PO virtual address space). It then checks to
determine whether 1,0 is complete; that is, whether the process buffer
has received all the data requested. If it has, the AST issues a
SCANCEL system service call to terminate I/0 and sets a completion
flag to notify the calling program of I/0 completion.
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SYSTEM SETUP FOR CONNECT-TO-INTERRUPT

1. Log in to SYSTEM account.

2. Insert the following line in the file SYS$SSYSTEM:MODPARAMS.DAT
REALTIME_SPTS = 20

3. Enter:

$ @SYSSUPDATE:AUTOGEN SAVPARAMS REBOOT

(system reboots)
4. Log in to SYSTEM account or other privileged account and enter:

$ MCR SYSGEN

SYSGEN> CONNECT AXAO:/ADA=0/CSR=%0770400/VEC=%0400/DRIVER=CONINTERR
SYSGEN> EXIT

HACRO AXV

FORTRAN CALL_AXV

LINK CALL_AXV,AXV

SET PROCESS/PRIV=(PSWAPM, CMKRNL)
SET PROCESS/PRIORITY=17

RUN CALL_AXV

!Required privileges

WV nininn

System page table entries for double-mapping of CONINTERR buffers are
drawn from a pre-allocated pool. In steps 1 - 3, above, the size of
this pool is set by modifying the SYSGEN parameter REALTIME SPTS. The
number of page table entries allocated must be sufficient to map the
user buffers (data and code) of all CONINTERR-driven devices which are
connected at any given time. In the present example, 20 page table
entries are allocated, sufficient to map 5120 words of data and code.
This step needs to be taken only when additional REALTIME_SPTS are
required for mapping CONINTERR buffers.

In step 4, above, the device is connected to the system. In this case,
the device was given the name "AXAO0"; this is the name used in the
$ASSIGN system service call. Switches are used to designate the
adapter number (always 0 on MicroVAXes), the CSR and vector addresses
of the module, and the driver name (CONINTERR). This step needs to be
taken each time the system is booted. The commands may be inserted
into the file SYS$SMANAGER:SYCONFIG.COM, if desired.
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PROGRAM CALL_AXV tCalling program for AXV_SAMPLE

INCLUDE ' ($SYSSRVNAM)'

BYTE ICMPF

INTEGER*2 PBUFF(30000)

INTEGER*4 ISTATUS, ICHAN, IPRESET, ICOUNT
INTEGER*4 LOCKS(2)

INTEGER*4 AXV_SAMPLE

COMMON /PROCESS_DATA,/ PBUFF, ICMPF

Lock the process buffer into the working set. This is not essential,
but it helps to avoid page faulting in the AST routine.

LOCKS(1) = 3LOC(PBUFF(1))

LOCKS(2) = $LOC(PBUFF(30000))
ISTATUS = SYSSLCKPAG (LOCKS,,)
IF(.NOT.ISTATUS) CALL EXIT (ISTATUS)

Assign a channel number for the AXV

ISTATUS = SYS$ASSIGN (' _AXA0:' ,ICHAN,,)
IF(.NOT.ISTATUS) CALL EXIT (ISTATUS)

Input-initialize arguments to be passed to the calling routine

TYPE * J preset, sample count?’
ACCEPT , TPRESET, ICOUNT

Routine AXV_SAMPLE handles all of the details of setting up and
executing the I/0 operations. When the process buffer is filled,
the completion flag is set.

ICMPF = 0 t Clear the completion flag
ISTATUS = AXV_SAMPLE (ICHAN, IPRESET, ICOUNT)
IF(.NOT.ISTATUS) CALL EXIT (ISTATUS)

By looping on the completion flag, the process is insured of remaining
computable throughout the I/0 operation.

100 IF(ICMPF.EQ.0) GO TO 100

c
c
c

For the sake of simplicity in this example, only a few of.the acquired
data values are output. In a real application, the following step would
be replaced with file/graphic output.

TYPE 9000, (J,PBUFF(J),J=1,1000,100)

9000 FORMAT(2110)

END
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.TITLE AXV

.LIBRARY /SYSSLIBRARY:LIB.MLB/

$SIDBDEF ; Definition for I/0 drivers
SUCBDEF ; Data structurs

$IODEF ; 1,0 function codes

$CINDEF ; Connect-to-interrupt
$SCRBDEF ; CRB stuff

SVECDEF ; more

.PSECT PROCESS_ROUTINES PIC,USR,CON,REL,LCL,NOSHR, EXE,RD,WRT

P+

i
‘
;
’
H
’
’
i
'
'
’
’
'
i
i
'
’
'
'
v
’
’
’
i
’
’
H
’
i
’
’
i

’

’

This example routine issues the QIO to connect to the AXV interrupts.
It takes care of the internals associated with the connect-to-interrupt
QIO.

FORTRAN calling sequence:

STATUS = AXV_SAMPLE ( CHAN, PRESET, COUNT )
where
CHAN = longword channel # for device _AXAD
PRESET = longword pres.. value. for KWV
(positive value <= 32K)
COUNT = longword # of samples
STATUS = longword return status of $QIO call

In this example, the AXV and KWV CSRs are "firm-wired" for the following
characteristics:
RTC ENABLE, channel=0

AXV - gain=l, DONE INT ENABLE,

KWV - GO, mode=1, rate=1 (1 MHz)

Ordinarily, they would be configured according to arguments passed
to this routine from the calling program.

The CLK OVFL pin on the KWV is strapped to the RTC IN pin on the AXV.

.ENTRY AXV_SAMPLE, "M<>

These values are stored in process address space for use in the AST
routine

MOVL  @4(AP),AXV_CHAN ; Channel # for $CANCEL
MOVL  @12(AP),POINT_COUNT i Point count
DAR-16

AXV_CIN_BUF_DESC:

AXV_CIN MASK =

; These values are stored in system address space for use in the CIN user

; start routine.

MOVW 8'013,KWV_CSR_VALUE ; GO, MODE=1, 1MHz

MOVW ﬂ“Ol40,AXV_CSR_VALUE ; RTC ENABLE, DONE INT ENABLE

MNEGW @8(AP),KWV_PRESET_ VALUE ; Negated KWV preset value

$QIO_S CHAN=@4(AP),- ;Channel
FUNC=4#10$ CONINTWRITE,- ;Allow writing to the data buffer
10SB=AXV_CIN_10SB, - ;1/0 status Block
P1=AXV_CIN_BUF_DESC, - ;Buffer descriptor
P2=#AXV_CIN_ENTRY, - ;Entry list
P3=#AXV_CIN_MASK, - ;Status bits,etc
P4=#USER_AST, - ;AST service routine
P6=%10 ;preallocate some AST control

; blocks
RET ;Return to calling routine

;Buffer descriptor for CIN

.LONG USER_END - RINGBUF
.LONG  RINGBUF
AXV_CIN ENTRY:
. LONG USER_INIT - RINGBUF ;Init code
.LONG USER_START - RINGBUF ;Start code
- LONG USER_INT - RINGBUF ;Interrupt service routine
. LONG USER_CNCL - RINGBUF ;1/0 cancel routine

AXV_CIN_IOSB:

.LONG 0 H
.LONG 0

1/0 Status Block

; Control mask - see VMS Release Notes, Appendix C for explication

CINSM_REPEAT!CIN$M_START!CINSM_ISR!CINSM_CANCEL

.SBTTL USER_AST, User AST routine

s+

This routine is invoked when 1/0 completion is signaled by the USER_INT
routine. It is queued to the user’s process in the access mode of the
$QI0 which initiated the I,/0. It executes in process context at

IPL$ ASTDEL (IPL 2).

1/0 completion is signalled by loading SS$_NORMAL (1) into RO on exitin,
the USER_INT routine. In the present example, this does not signal full
completion of the 1,/0, since the CIN$SM_REPEAT flag was set in the $QIO
call.

H
i
i
’
'
v
’
’
'

.ENTRY USER_AST, "M<R2,R3,R4,R5>
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MOVAL RINGBUF,R2
MOVZWL RINGBUF INDEX,R3

Get CIN buffer address
Get buffer index

’

BBS #11,R3,10% ; Is bit 11 set?
ADDL 44096 ,R2 ; No, xfer the top half

10$: MOVAL PBUFF,R4 ; Get process buffer address
MOVC3 #4096, (R2),(R4) ; Move data (trashes RO-R5)
ADDL #4096, PBUFF_INDEX ; Update process buffer "index"
SUBL2 #2048,POINT_COUNT ; Update point count
BGTR 208 ; Have we moved all the data?
JMP ALL DONE ; Yes - Finish up

20%: MOVZWL #5S$_NORMAL, RO ; Set return status
RET ; And return

ALL_DONE:
$CANCEL_S - ; Cancel the 1/0 request

CHAN=AXV_CHAN

CLRL PBUFF_INDEX Reset index into PBUFF

MOVB #1,1CMPF ; Set the completion flag
MOVZWL #SS$_NORMAL,RO ; Set return status
RET ; And return
PBUFF_INDEX:
.LONG 0
POINT COUNT:
.LONG 0
AXV_CHAN:
. LONG 0
.PSECT PROCESS_DATA PIC,OVR,REL,GBL, SHR,NOEXE,RD,WRT, LONG

++
This is the FORTRAN common block /PROCESS_DATA/

PBUFF: .BLKW 30000

ICMPF: .BYTE 0
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.PSECT CIN_USER PIC,USR,CON,REL,LCL,NOSHR, EXE, RD,WRT

P+

i

:

This is the CIN buffer. In the present example, it is contained in
the same source code module as the process routines shown above.

:

.SBTTL DATA STRUCTURES

DATA_BUF_SIZE = 4096

RINGBUF : .BLKW  DATA_BUF_SIZE
RINGBUF_END:

RINGBUF_INDEX: .WORD

AXV_CSR_VALUE: .WORD

KWV_CSR_VALUE: .WORD

KWV_PRESET VALUE: .WORD

i
4

i

In the CIN user routines, the system virtual address of the CSR of the
device is supplied. Other addresses in the 1/0 page used by the code
must be handled as offsets from the device CSR.

AXV_ADDRESS = "0170400 ;Address of AXV
KWV_ADDRESS = "0170420 ;Address of Kwv
KWV_OFFSET = KWV_ADDRESS-AXV_ADDRESS ;Offset for KWV CSR
PRE§ET_0FFSET = KWV_OFFSET+2 ;0ffset for KWV BPR
DBR_OFFSET =2 ;0ffset for AXV DBR
.SBTTL USER_INIT ; Dummy dev intialization routine

P+

’
'
’
’
‘
’
’
'
i
’

This routine is invoked after power recovery. It executes in system
context at IPLS_POWER (IPL 31).

This routine is not implemented in the present example. However, the
entry point must be defined and included in the entry list of the
$QIO (P2).

See VAX/VMS Release Notes, Appendix C for inputs.

USER_INIT::

RSB

.SBTTL USER_START, Start I/O routine

P+

’
’
’
’

This routine is invoked by the $QIO system service. It executes in
system context at IPL$_QUEUEAST (IPL 6).

On entry:
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0(R2) - arg count of 4

The routine must preserve all registers

D NN

CSR_ADD = 12

USER_START: :
CLRW RINGBUF_INDEX
MOVL CSR_ADD(R2),R0

H

i
TSTW DBR_OFFSET(RO) ;

;
MOVW AXV_CSR_VALUE, (R0) ;
MOVW KWV_PRESET_VALUE, - ;

PRESET_OFFSET(R0)

MOVW KWV_CSR_VALUE, - ;

KWV_OFFSET(RO0)
MOVZWL #SS3_NORMAL,RO
RSB

.SBTTL USER_INTERRUPT, Interrupt

P

The routine must preserve all registers

e Se Se Se Ne e Se e we ve Se we we we =

USER_INT::
MOVL  CSR_ADD(R2),RO
MOVAL  RINGBUF,R1
MOVZIWL RINGBUF_INDEX,R3
MOVW  DBR_OFFSET(RO), (R1)[R3)
INCW  R3
BICW  #°0170000,R3

~e we we we we we we

NAD_2N

4(R2) - Address of the process buffer (system mapped)
12(R2) - Address of the device’s CSR

See VAX/VMS Release Notes, Appendix C for other inputs.

except RO-R4.

; Argument list offset of CSR addr
; (only valid in USER_START and USER_INT)

Clear ring buffer index

Get address of the AXV CSR

Clear AD DONE bit, if set,
by reading AXV DBR

Set up the AXV

Set KWV preset

Set KWV CSR
Load a success code into RO.

Return

service routine

This routine is invoked on device interrupt. It executes in system
context at IPLS_DIPL (IPL 23 in MicroVMs).

On entry:
0(R2) - arg count of 5
4(R2) - Address of the process buffer
8(R2) - Address of the AST parameter

12(R2) - Address of the device’'s CSR

See VAX/VMS Release Notes, Appendix C for other inputs.

except RO-R4

Get AXV CSR address

Get CIN buffer address

Get buffer index

Read data (assume no error)

Increment buffer index

Clear all but bottom 12 bits of
(ring) buffer index

MOVW
CLRL
BICW

BNEQ

R3,RINGBUF_INDEX
RO
$#°0174000,R3

10%

Put updated index in storage

Clear return status

Now test bottom 11 bits of
buffer index

Skip AST if not zero

; The user AST will be queued if the LSB of RO is set on return

5%: MOVZWL
10$: RSB

.SBTTL
T+

On entry:

R3
R4
RS

0(AP)
8(AP)
12(apP)
16 (AP)

USER_CNCL: :
MOVL
MOVL
MOVL
CLRW
TSTW
CLRW
MOVZWL
RSB

#55$_NORMAL,R0O i Queue the AST

USER_CANCEL, Cancel I/0 routine

This routine is invoked by the SCANCEL system service.
system context at IPL$S_ QUEUEAST (IPL 6).

JSB interface:

- Addr of current IRP

- Addr of PCB of cancelling process

- Addr of the uCB

CALL interface:

Arg count ¢
Addr of IRP
Addr of PCB
Addr of UCB

See VAX/VMS Release Notes, Appendix C for other inputs.

It executes in

The routine must preserve all registers except RO and R3.

UCBSL_CRB(R5),R0O ; Get Address of the CRB
CRBSL_INTD+VECSL_IDB(RO),R0 ; Address of the IDB
IDBSL_CSR(RO),RO ; Get addr of AXV

KWV_OFFSET(RO)
DBR_OFFSET(RO)
(RO)

$55$_NORMAL, RO

; Label that marks the end of the module

USER_END:
.LONG

.END

Stop clock

Clear AD DONE bit
Clear AXV CSR

Load return status
And return

; Last location in module
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ATTENTION RS/1 USERS

DECUS SYMPOSIUM IN NASHVILLE
George A. Winkler
RS/1 Working Group

The time for session submissions is past for San Francisco, however, it
is not too early for session submissions for the Nashville DECUS
symposium. If you will be going and can give a paper on how you are
using RS/1, please submit an abstract to me or to Mack Overton.

The addresses are

Mack Overton George Winkler
Food & Drug Administration CPC International
10 W. 35th Street P.O. Box 345
Chicago, IL 60607 Argo, IL 60501

The more we hear about your actual applications, the more we can make
use of our resources.

I'm also interesged in receiving any favorite RS/1 procedures you have so
they can be compiled on a tape for distribution. I would like to hear

any suggestions you might have with regard to distributing these procedures.

Hope to see you in San Francisco and Nashville.
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MICRO POWER PASCAL/RT
John T. Davies III

There has been a problem with MicroPower Pascal/RT crashing after
exiting large programs, like MPP ( see section 1.12.1 of System Release
Notes of Version 2.1). I have found that this problem seems to occur
only when spool is running as a foreground or system job. This may occur
with any foreground or system job, I'm not sure yet.

To work around this problem however, edit the MPBLD generated command
file to inlcude the following lines at the beginning:

SET ERROR NONE
ABORT SPOOL
UNLOAD SPOOL
SET ERROR WARNING

The SET ERROR commands are used to keep the command file from aborting
if SPOOL isn’t running. At the end of the command file, either
FRUN SY:SPOOL or SRUN SPOOL to put it back in place.

Any questions or comments please contact me at :

John T. Davies III

Thermo Electron Instruments
524 Alpha Drive

Pittsburgh, PA 15238-2912
(412) 963-0903
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A Proposal for Additional View Security for Rdb/VMS

Contributions
""""""""""""""""""""""""""""""""""""""""""" Keith W. Hare
Contributions to the newsletter can be sent to either of the JCcce
following addresses: P.O. Box 381
Granville, Ohio 43023
Editor, DMS SIG Newsletter Russ Poisson 614-587-0157
c/o0 DECUS U.S. Chapter DMS SIG Newsletter Editor
219 Boston Post Road, BPO2 SEED Sof tware Corporation July 8, 1986
Marlboro, MA 01752 2121 Eicenhower Avenue
Alexandria, VA 22314
1 Introduction
Letters and articles for publicstion are requested from members
of the SIG. They may include helpful hints, inquiries to other In Rdb/VMS, views can be created to present subsets of data to the user. These
users, reports on SIG business, summaries of SPR‘s submitted to views contain some sort of record selection expression based on values defined
DEC, etc. Machine readable input is highly desirable. at view definition time and on values stored in the database. These views present
a specific subset of the data to those users who have access to the views.
Submitters should keep in mind the DECUS policy on The security mechanism in Rdb, in conjunction with the VMS security, allows

commercialism. the database designer to limit a particular user, or class of users, in the access

of views and relations. This mechanism works well and is fairly elegant.

However, in the current Rdb implementation, the database designer must
create a separate view for each class of users that is to access a particular
subset of the data. It is not possible to define a general purpose view that will
present different subsets of the data to different users.

2 External values in Record Selection Expressions

The general purpose view described in the introduction could be created if a
littte more information was available to the RSE at runtime. The information
needed at runtime is some parameter that is external to the database, such as
a logical name, the current time, or a parameter passed from a program.

Time Time could be implemented with a function such as RAb$CURRENT_TIME.
This would allow a record selection expression to compare the current
time with some table of times to determine which data should be pre-
sented. One use of this mechanism would be to restrict access to all data
to a particular time range.

This function would also be useful for storing the current time when mod-
ifying or adding data to the database.
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Logical Names Logical names could be implemented using the function
Rdb$_LOGICAL NAME (log-name-table) where log-name-table is the log-
ical name table to be search for the translation. The logical name table
could be any one of the standard tables or an application specific ta-
ble. Log-name-table could also be a logical name, thereby allowing the
application definer to create a search list of logical name tables.

While this mechanism would only provide a limited amount of security,
depending on the logical name table used, it would provide a great deal
of flexibility by deferring binding of certain values until runtime.

Usernames Usernames could be implemented using the function
Rdb$USERNAME. This function would return the username of the current
user. The query could then match this value against a value stored in the
database to determine which information to present to the user.

This would also be useful for implementing some form of audit trail since
Rdb does not currently support audit trails.

A number of other functions might also be useful. These include functions to
retrieve process parameters, the ability to use parameters passed from a pro-
gramming language or even user-written functions. The user-written functions
and program parameters would provide a great deal of capability and flexibility
but would probably be difficult to implement.

3 View Security Using External Values

The focus of this article is to argue that external values would be extremely
useful in view security, in addition to their utility in other instances.

The primary utility of external values in views is to allow general purpose
views to be created where part of the criteria is defined at runtime. This would
allow a single view to be created to service multiple users rather than creating
a separate view for each user. This would allow applications to be developed
with greater generality .

The function RAb$USERNAME would allow a view to be developed that
included a specification of exactly which records a particular user could see.
The username of the current user could be compared to a username stored in
a record to give a unique definition of what records could be accessed or in
some combination of relations.

The account budget view (figure 1) of the account budget relation (figure
2) provides an example of how the RdAb$USERNAME function might be used
to present the user with a limited view of the data. This view implements a
one-to-many relationship between the user and the account budget records.

A many-to-many relationship between users and budget records could be
implemented using a user-account relation that consists of the account number
and the username shown in figure 3.

DMS-2

define view account_budget view
description is

{*
“}

of ab in account_budget
with ab.username eq RAb$USERNAME.
ab.account.
ab.budget.
ab.description.
end account_budget view.

This view shows a user’s accounting budget information

Figure 1: Account Budget View

This feature would also allow for dynamic changes in protection schemes.
A user could be added to the distribution list for some piece of data simply by
making an entry in some sort of access relation.

The time and logical-name functions could be used in a similar manner to to
determine what information is to be accessed. A time-access or logical-access
relation could be changed as needed to reflect changes in policy or needs
transparently to the database definitions, the applications and the users.

4 Function Evaluation Time

There are three possible times for the evaluation of these functions, database
invoke, first access within a transaction and when the the rse is evaluated. Each
of these would implement differing levels of dynamics, which might be equally
appropriate depending on the application.

This argues that the function evaluation time should be specifiable in the
view definition.

5 Errors

The functions described leave the possibility of errors at function evaluation
time. Some consideration must be given to what should happen in the case of
such errors.

The most consistent solution would be to return a null value in the case
of an error and provide information for the application’s exception handling
mechanism. This would entail some additional exception messages but could
easily be implemented in the context of the current on-error end-error construct.
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Account | Budget | Description | ... | Username EXPERIENCES IN SELECTING A RELATIONAL DATABASE MANAGEMENT SYSTEM FOR A VAX
10110 500.00 | Office Supplies | ... | SMITH

10120 200.00 | Miscellaneous | ... | SMITH Jessica Bondy and Sheryl Shipton

10130 7500.00 | Travel ... | SMITH Medical Computing Center

10140 | 5000.00 | Slush Fund . | SMITH University of Colorado Health Sciences Center

1110 | 400.00 | Office Supplies | ... | JONES 4200 East Ninth Avenue, Box B-119

120 | 100.00 | Miscellaneous | ... | JONES Denver, CO 80262

11130 1000.00 | Travel ... | JONES

12110 | 400.00 | Office Supplies | ... | BROWN In September 1985, we began the search for a database management

12120 100.00 | Miscellaneous | ... | BROWN system for our VAX/11-750, which runs VMS. The event that prompted this

12130 1000.00 | Travel ... | BROWN search was our decision to move database applications which had been
developed on a Tandem NonStop II onto the VAX. Since the Tandem

supports a truly relational (although unintegrated) database
management system, we were restricted in our search to relational
Figure 2: Budget Relation products. The only other firm requirement we had when starting our
search was that the system be appropriate for end-users; we have a
small staff and cannot offer programming services for either database

Account | Username application development or conversion.
10110 SMITH :
Before starting our evaluations, we developed an elaborate set of
10110 JONES : : . . S - . :
10110 BROWN weighted criteria, including sixteen 1_:equ1red features,‘for rating the
packages (see below). The criteria did not concern basic relational
10120 SMITH functionality, which we assumed would exist in a product which called
10130 SMITH itself relational, but with extra features. We expected to find many
10140 SMITH good products which not only met our required criteria but were more
10140 GREEN powerful and integrated than we were used to. After all, our main

experience was with an older DBMS (circa 1977), created before
relational databases were common, for use on a less popular computer.

Figure 3: Budget Relation

6 Conclusions ORIGINAL (NAIVE) VAX DBMS RATING SCALE
The ability to include an external value in a record selection expression provides * Indicates the feature is required; any DB package lacking this
the database designer with a great deal of flexibility. Among other possibilities, feature is disqualified.

it allows for views to be defined so as to use a username as part of the criteria
for accessing the data. This means that a general purpose view can be created
that restricts a particular user to a particular subset of the data rather than
having to create a view for each user.

USER INTERFACE

_ _l..Access to all functions from a dumb terminal.

__l..Entry screen creation via painting.

__l..Report screen creation via painting.

__l..Common language for creation, query, and reporting
(package integration).

|. .Record scrolling on a screen.

|..Screen query from multiple relations.

|..Updating multiple relations from one screen.

|..Multiple screen entry for one relation.

|..Update of multiple records by one command.

|..Deletion of multiple records by one command.

|..Batch mode with parameter passing to the database language.

l..Runs on PC as well as VAX.

* *

*
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DATA TYPES & DATABASE INTEGRITY

|..Date and time data types and date/time arithmetic.
|..Decimal data: fixed & floating point types.
l..Variable-length, large free text fields (graphics, text, etc.)
l..Non-contiguous keys.

|..Auto-sequenced fields.

|..Table translation of coded values.

|..Data validation across fields.

|..Data validation across relations.

|..Handle missing data usefully.

l..Overriding of data validation.

|..Field-level security on input, output.

|..Record locking for multiple users.

l..Journaling & rollback of batch updates.
|..Journaling & rollback of logical transactions.

* *

* * *

AERERRARRAREN

EXTERNAL INTERFACE

*
*|

l..Data importing.

|..Data exporting.

|..Batch update of data dictionary.

l..Export of dictionary data.

|..Interface to in-house billing system via 2MS accounting.

*
*

L

MODIFIABILITY OF DATABASE STRUCTURE
*|__l..Changing record definitions without requiring a reload of data.
__l..Adding alternate keys, access methods.

_ _l..Creation of new tables by extracting data from existing tables.

REPORTING FROM DATABASE

|..Automatic generation of simple reports.
l..Control over report format.

l..No restrictions on fields used in joining.
|..Support of external and inner joins.
l..Aggregation & other simple statistics.

ADVANCED PROGRAMMING

|..Using DB language within application language program.

|..Using application language routines within DB language programs.
|..Macros in the DB language.

|..Informative diagnostic messages.

|l..Direct inspection of data files.

CAPACITY

*
*

__l..Large databases. (At least 100,000 records)
_ _l..Large records. (At least 2K bytes/record, 1500 attributes/record)

SUPPORT
*|__l..Expected survival of vendor.
I__Il..Access to vendor help.
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Although the original criteria we developed were useful in guiding our
in-house evaluations, we soon discovered that they were the wrong
criteria. It became apparent that finding a system which

performed adequately on even the most central relational functions
would be difficult. Accordingly, we developed a second set of
criteria to determine quickly whether a package which purports to be
relational in fact is. All of the criteria included in this second
set got there because some package we had believed was relational could
not handle them. The criteria and the packages we evaluated with them
(See Table 1) will be discussed one by one, explaining the kinds of
problems we encountered.

Note in Table 1 that the various DEC data management products were not
evaluated, because we wanted an integrated system suitable for relatively
unskilled users.

TABLE 1: DBMSs Evaluated

Product Version Company

ADT 2.4B Interactive Systems
EMPRESS 1.4 Rhodnius

FOCUS 1.5(PC) Information Builders
INFOCEN 11 3CI

INGRES 3.0/24A Relational Technology
RIM 6.0 Boeing

SIR 2.1.3 SIR, Inc.

SYSTEM 1032 4.63 & 5.0 Software House

BARE ESSENTIAL DBMS CRITERIA

Criterion 1: Relations must have unique records based on a unique key
index value.

For data to be in the normal form, they must be structured into a table
with no repeating groups, homogeneous columns, and distinct rows.

What makes the rows distinct is their key values. All of the products

we evaluated allowed keying, but some could not conveniently enforce
uniqueness. System 1032, for instance, required modifying the code to a
default application generated to allow data entry through forms. The
modified code would do a lookup on a record to be added to determine whether
the attribute(s) named as the key already existed in a record in the table.
An error message could be issued if a duplicate record was found. There

was no way to force uniqueness when adding records via command mode.

Criterion 2: Key index field can consist of multiple fields anywhere
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in a record.

In order for a key to be unique, it usually will consist of several
attributes each of which is meaningful in itself. For instance, a
patient ID number might be unique with a single attribute (Social
Security number, for example), but to guarantee uniqueness in a key
for an office visit, the key would have to consist of several
attributes: patient ID, date of visit, and physician ID.

Some systems, such as INGRES, limited the number of attributes that

could comprise a key (in this case, to six). Others, such as System
1032, did not support keys consisting of multiple attributes at all.
To create such an index would require storing the data twice -- once
in combined form for the index and once in its parts.

The position of the attribute in a table determined whether it could
be keyed in FOCUS. Keys could consist of multiple fields but had to
be first N contiguous attributes in a record.

Criterion 3: Multiple relations can be joined without requiring one
relation to be central, i.e., can join A--B--C--D.

Part of the appeal of relational databases is their great flexibility
in extracting information. Unlike hierarchical databases, which are
based on a central relation or "case", relational databases should
allow relations to be joined in any fashion (sensible or not), so long
as each pair of the tables to be joined has at least one attribute
with datatypes in common. The packages we evaluated had several
different kinds of problems with this criterion.

Some packages had trouble joining multiple relations. INFOCEN and RIM,
for instance, simply could not handle non-procedural joins between
more than two tables, except in a stepwise fashion. Users were expected
to execute a series of joins between pairs of tables. Each join would
create a new table, which could then be joined to the next, etc.
Alternatively, users could write procedural code to join multiple
tables directly, without the intermediate steps.

Other packages could join multiple relations, but only in certain
configurations. These packages typically had been developed as
hierarchical systems and were in transition to a relational
implementation. This heritage showed itself sometimes in the
inability to handle what we termed “chain"™ (vs. "star") joins. FOCUS,
for instance, could join several relations only if one relation was
central (join A, B, and C to D). 1If a chain of joins was required
(join A to B, B to C, and C to D), a series of joins like those
described for RIM and INFOCEN had to be performed.

SIR also had problems joining relations in certain configurations. In
this case, the distinction was not between stars and chains, but
between system-generated and user-defined links. SIR automatically
creates hierarchical links between tables, based on the names and
order of indexed attributes (see criterion 4). User-defined links do
not operate the same way as do system-generated ones -- user-defined
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links are, for example, unidirectional, while system-generated links
are bidirectional -- and had to be mentioned explicitly in a query in
order to guarantee they would be used. In effect, all joins under SIR
were not created equal; joining arbitrary tables outside the
system-generated hierarchy was quite complex and messy.

Criterion 4: A join of any two relations can involve any fields in
either relation, regardless of

o whether the fields are part of a key

o the position of the fields in the relation

o the names given to the fields

o the number of fields used in the join

As was mentioned above, relational databases should be very flexible
with regard to how relations are joined. This flexibility pertains
not just to the configuration of the relations, but to the fields as
well. We were quite surprised by the kinds of constraints we
encountered regarding which fields could be joined.

Several packages required that the fields in at least one of the
relations being joined be keys. System 1032 and ADT were two such
packages. One would expect a join between two non-keyed fields to be
slow, since the tables would have to be searched sequentially for
matches, but it should be possible.

The positions and names of attributes turned out to be important to
joins in the SIR package. If attributes in different relations had
the same names, were indexes, and appeared in the same N order, SIR
automatically created static joins between the relations (another
remnant from its hierarchical past). An unwary user could easily
create unwanted joins based simply on his choice of attribute names
and order, and superceding these automatic joins with an arbitrary,
user-defined join was not easy.

Another permutation of the attribute name problem was perpetrated by
RIM, which requires attributes used in a join to have the same name.
RIM allows attributes to be renamed on the fly, but this should not

be necessary.

Finally, and most importantly, some packages did not allow relations
to be joined on more than one attribute. Given what we have already
said about how keys often consist of multiple attributes, it is
obvious that this lack is devastating to the utility of a package as a
relational database manager. FOCUS was one product which could not
use indexes to join on more than one field (in other words, such joins
were implemented using sequential searches). Another, System 1032,
could not handle joins on multiple attributes except by user-written
procedures.

Criterion 5: All joins should use indexes to help locate records,
whenever indexes are available.

It would seem obvious that using indexes whenever possible would
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improve a system's performance. Nevertheless, we encountered packages
which did not. FOCUS, as mentioned above, had this problem. FOCUS
provides two mechanisms for combining tables -- 'JOIN' which uses
indexes but cannot apply to more than one attribute per table and
'MATCH" which does not use indexes, even when indexed fields are
referenced.

Criterion 6: Joins of any two relations can be either "internal" (a
record is included in the result when specified field values match in
the two relations), or "“external® (all records in each relation are
included in the result, whether or not they match).

External joins are important for tracking down missing data. If the
missing datum is an element of an existing record, listing cases with
a specified value ("missing") for that attribute will be sufficient to
document the state of the data. If, however, an entire record is
missing, it cannot be listed. 1In this case only an external join

will point out that data are missing.

Virtually all of the evaluated packages supported internal joins;
fewer could perform external joins. ADT, EMPRESS, INFOCEN, and RIM
could all handle external joins, although the EMPRESS syntax was
somewhat awkward.

A variant of the external join, which we termed a "half external
join®™, lists all of the records in one relation, along with the
matching records in the second relation. Packages in which joins are
unidirectional (joining A to B is not the same as joining B to A, and
sometimes you can do only one at a time) necessarily cannot perform a
full external join.

FOCUS, which always produced unidirectional joins, could manage, at
best, a half external join when using indexes. It did, however,offer
the option of performing a full outer join using 'MATCH', i.e.,
without benefit of indexes. SIR's user-defined paths were
unidirectional, while its system-generated paths were bidirectional.
As a result, one could produce a full external join on
system-generated paths, a half external join on user-defined paths
involving keyed fields, and only internal joins on non-keyed fields.
Very confusing. Neither INGRES nor System 1032 could perform external
joins without writing procedural code.

Criterion 7: All joins must be done without procedural programming
code, such as IF-THEN tests on fields or records, incremental
accumulation of summary records, loop and branching constructs,
explicit calls to sort routines, etc.

This criterion may be somewhat more important to us than it would be
to another site. As mentioned above, our users are generally not
programnmiers and we do not have the resources to program for them.
Nevertheless, a relational database manager should not require users
to write code in order to perform a generalized functions like joins.
That is why you are buying a package. Several packages -- notably

DMS-10

INPOCEN, SIR, and System 1032 -- required substantial programming to
accomplish what we considered basic relational functions.

What is the moral of this story? If you have determined that you
really need a relational database manager, concentrate first on
evaluating the relational functionality of the package. If it meets
your needs in that respect, only then is it worthwhile to evaluate
other features such as handling of missing data, data validation,
package integration or other features important to your site's
applications.

We found sales literature and even the answers of sales (and sometimes
technical) personnel to be of little use in distinguishing packages.’
More than once, a technical person admitted to us that a product was
hierarchical, after we had been told to the contrary by sales
personnel, had asked specifically about the product's performance on
the seven criteria described above, and had spent a week or So
discovering this for ourselves. So, inevitably, you must work with the
products in-house.

When you get a product in-house, you will find that predefined
criteria are very useful in forcing evaluators to be even-handed and
thorough. By all means, implement your own database on the systems you
are evaluating. Make sure that it includes all of the features you
want to test (multiple-attribute fields, external joins, or whatever).
If you simply follow the tutorials provided by vendors, you will not
discover the limits of the package, since tutorials are designed to
show what the package can do, not what it can't.

And what package did we buy? Well, I guess it would be unfair to leave
you in suspense. But remember that this field is in great flux (some
of the packages were undergoing major rewrites as we evaluated them)
and our needs were shaped in no small degree by the features of the
Tandem system from which we were converting. Ultimately, we found
EMPRESS to be the package that best suited our needs.
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Chairman’s Corner
Joe H. Gallagher, 4GL Solutions, Overland Park, KS

When your boss says, "Why should I send you to San Francisco to
the DECUS meeting? You just want to go to have a good time."
Here'’s a list of some of the things you can say in reply.

* I will probably learn enough new things about DATATRIEVE
(or substitute one of your favorite languages) that the
trip will probably pay for itself.

* I will be able to solve many of the problems that I have
had at the DATATRIEVE clinic by asking developers and
experienced users questions.

* If I listen carefully, I will be able to know what Digital
is going to do in the future. Thus, we will be in a
better position over our competitors to take advantage of
new technology.

* By visiting the exhibit hall, I will be able to see in one
place all the new hardware and get demos on the new
software that we are considering. This will save time and
money since I won't have to run around to several places
to see it all AND get my question answered by experts. I
can also get a whole lot of free publications on hardware,
software, architecture, and more.

* I will get to attend more than forty hours of sessions on
topics that I need training on. The cost of the Symposia
is less than the corresponding number of days of training

classes.

* 1’11 also be able to stop by DEXPO and see the third party
hardware and software products that you wanted me to
evaluate.

1f all that doesn’t convince him (or her), tell your boss that
you will bring back a set of buttons and T-shirts for him or her.
If you don’t attend the Fall Symposium in San Francisco you will
miss a great chance to 1learn a whole lot about DATATRIEVE,
RALLY/TEAMDATA, and other DEC and non-DEC 4GL products. There
will be several sets of sessions on DATATRIEVE which will be more
advanced than have been previously presented at a symposium. So
don’t miss out. See you in San Francisco.
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Wombat wWizard
Edited by - Philip A. Naecker, Consulting Software Engineer

Dear Readers:

I want to start this month’s columns
promises I’ve made over the previous few articles.
couple of Waves of the Wiz'’s Wand:

by delivering on some
Here are a

Passing Parameters to DCL from DTR
In the July Wombat Examiner I discussed using the FN$STRANS_ LOG
user defined function to pass information from DCL to DTR. I
also mentioned that a similar technique might be wused in the
reverse direction. The FN$CREATE LOG function is provided as one
of the standard functions in DTR and provides a means of creating
a logical from Datatrieve. But the logicals created with
FN$SCREATE LOG are user-mode logicals, and as such they are lost
when the DTR image runs down (exits.) So to create logicals that
exist beyond the DTR image, you need to be able to create a
logical in supervisor mode.

The VMS RTL call LIBSSET LOGICAL does just that. It is defined
in the following fashion.

FN$DEFINE_LOG - Define a logical name

no output
Input is a string descriptor of the logical name

e we wo we

$DTR$FUN_DEF FN$DEFINE_LOG, LIB$SET_LOGICAL, 2
$DTRSFUN_OUT_ARG TYPE = FUN$K_STATUS
$DTR$FUN_NOVALUE
$DTR$FUN_NOOPTIMIZE
$DTR$FUN_IN_ARG TYPE

ORDER = 1
$DTR$FUN_IN_ARG TYPE
ORDER = 2
$DTR$FUN_END_DEF

FUN$K_DESC, DTYPE = DSC$K_DTYPE T,

FUN$K_DESC, DTYPE = DSC$K_DTYPE_T,

Inside of DTR, you might use it like this:

$ DTR EXECUTE procedure

DTR> EXECUTE procedure

DTR> SET ABORT

DTR> FN$DEFINE_LOG("DTR_STATUS","FAILURE")

DTR» IF 'foo’ NE ’'bar’ then FN$DEFINE_LOG("DTR_STATUS",
"SUCCESS") ELSE ABORT

DTR-3

EEREY

DTR> EXIT
$ IF F$STRNLNM("DTR_STATUS") .NES. "SUCCESS" THEN -
GOTO ERROR_IN DTR

o e

The exact usage 1is not important, but this function overcomes a
serious limitation of DTR without it - all exits from DTR are
"successful." That is, if you check the DCL variable $STATUS upon
exiting DTR, you will find that it contains a success status,
even if you executed an ABORT statement or encountered some other
error - such as "File not found" - in the procedure you ran.
This function allows you to explicitly pass information to DCL
about the status of your DTR procedures. For example, you might
want to periodically update the value of a logical as you reach
various steps in your procedure, much 1like the DCL restart
function.

For those of you who are especially adventurous, you might want
to include the argument to LIB$SET LOGICAL that allows you to
specify the logical name table. By omitting this argument, we’ve
forced LIB$SET_LOGICAL to put our logical names in LNM$PROCESS,
but if we had that argument we could put them in any table we
have write access to. (Of course, that would be yet another
argument to type in, which is why I left it out 1in this simple
example.)

Translating EBCDIC Data in DTR
In that same July issue, I discussed using STR$STRANSLATE to
convert between alphabets. A much easier way is to use the RTL
functions provided. Besides, the method I gave before doesn’t
work very well, and only with a great deal of hassle.

FN$SSTR_EBCDIC_TO ASCII - Translate EBCDIC to ASCII
Output is a string

Input is an output string descriptor,
an input string descriptor,

~e Se Ne Se e

$DTRSFUN_DEF FN$STR_EBCDIC_TO_ASCII, LIB$TRA EBC_ASC, 2
$DTRSFUN_OUT ARG TYPE = FUN$K_STATUS
$DTR$SFUN_HEADER HDR = <"ASCII"/"String">
$DTR$FUN_IN_ ARG TYPE = FUN$K_DESC, DTYPE = DSC$K DTYPE T,
ORDER = 1 h - h
$DTR$FUN_IN_ARG TYPE = FUNSK_TEXT , OUT_PUT = TRUE
$DTR$FUN_END DEF

FN$STR_ASCII_TO_EBCDIC - Translate ASCII to EBCDIC

Output is a string
Input is an output string descriptor,

.
’
.
’
.
’
.
’
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; an input string descriptor,

$DTR$FUN_DEF FN$STR_ASCII TO EBCDIC, LIBSTRA ASC EBC, 2
$DTRSFUN_OUT_ARG TYPE = FUN$K_STATUS B
$DTR$SFUN_HEADER HDR = <"EBCDIC"/"String">
$DTR$SFUN_IN ARG TYPE = FUNSK DESC, DTYPE = DSC$K DTYPE T,

ORDER = 1 - - -
$DTR$FUN_IN ARG TYPE
$DTRSFUN_END_DEF

"

FUN$SK_TEXT , OUT_PUT = TRUE

DTR> PRINT FN$STR_EBCDIC_TO_ASCII (EBCDIC_STRING)

ASCII
String

This string was originally in EBCDIC.

Printing Page Breaks at Convenient Locations

In the June issue I discussed using a prompt to cause the screen

to hold at the end of a page, rather than scrolling by. The
basic trick is this:
AT BOTTOM OF PAGE -

PRINT " "|*."any character and RETURN to continue" USING X

It works nice, but, as Richard J. Trilling and Debra Mangum of
Environmental Monitoring and Services, Inc. points out, it has
the nasty side effect of preventing you from using the same
report in both batch and interactive mode. They proposed a fix
that involves examining the contents of the output file logical

for the string "TT:", but that seems to me to have some
difficulties. 1Instead, we can use the parameter passing trick
from the same issue and the DCL function FSMODE to tell DTR our
execution mode. So, with an enhancement or three by the Wiz,

here is Richard and Debra’s solution.

$ IF FSMODE() .EQS. "BATCH" THEN -
DEFINE/USER/NOLOG DTR EXECUTION MODE BATCH
$ DTR EXECUTE REPORT PROCEDURE -
DECLARE NUMBER OF LINES USAGE WORD.
DECLARE INTERACTIVE PIC X.
1
IF FNSTRANS LOG("DTR _EXECUTION MODE") EQ "BATCH" THEN
BEGIN -
INTERACTIVE = "N"
NUMBER_OF LINES = 43
END ELSE BEGIN
INTERACTIVE = "Yy"
NUMBER_OF LINES = 8
END
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8 and 43 allow room for headers, etc., and correspond to
interactive and batch mode, respectively

1
!
!
DECLARE PAUSE COMPUTED BY CHOICE
INTERACTIVE EQ "Y" THEN
" "|*.any character and CR to continue"”
ELSE " "
END_CHOICE.

DECLARE PAGE_CONTROL_GROUP COMPUTED BY
FNSNINT(RUNNING COUNT/NUMBER OF LINES).

REPORT whatever ON

* "report destination (e.g., file, TT: for term., etc.)"
...report statements...
AT BOTTOM OF PAGE CONTROL GROUP PRINT PAUSE(-) USING X, NEW_PAGE
END_REPORT B -

Note that although a wuser need not define the logical
DTR EXECUTION MODE if they are running interactively, it must be
defined in any procedures which execute this procedure from a
batch command file. However, if the same command file is used to
execute the procedure interactively and in batch, it will work
correctly in both cases.

Dear Ww:

The default Date Format that DEC wuses 1is RIDICULOUS. The
contortions that one has to go through to use an alternative date
like NN/DD/YY (with the slash marks already embedded on a form)
are unsatisfactory. 1I.e., read the date into a text variable,
feed it into a usage date field, then display it using a computed
by format statement.

Signed,

Ticked at Dates
Dear Ticked:
I don’t think it’s really quite as difficult as you seem to
think, but I grant it could be easier. (There are only two
steps, 1instead of the three you mention, but who’s counting?)
There is one solution that I can offer, however. DTR is
completely customizable in virtually everything you see except
the syntax. You can change the help files, the names of
keywords, the error messages, and - YES! - the output formats.
(If you stop to think about it, it only makes sense to be able to
change the date output format - after all, they wuse different

formats in different languages, and DTR |is completely

customizable from a language point of view.)

See the Guide to Programming and Customizing for more
DTR-6



information, but the basic idea is this:

1. Locate the file DTR$SLIBRARY:DTRTEXT.MAR. Editing it and
committing the edits to the DTR shareable image is described in
Chapter 10 of the Guide.

2. I believe the variable you want to —change is
DTR$$K TXT DAT PIC. Change it from:
"$DTR$TEXT_ENTRY DTR$$K_TXT_DAT PIC,-
“\DD-MMM-YYYY2" "\
to:
$DTRSTEXT ENTRY DTR$SK TXT DAT PIC,-
“N\NN/DD/YY?2" "\

By the way, you can also use this same technique to uppercase the
names of the weekdays if this has been a source of difficulty for
you. (See the Wombat Magic in the July issue of the Examiner.)

3. Build a new version of DTR. If you want, you can make a
separate, different version of DTR with these changes in it, so
it won’t affect other users. Just be aware that if you have two
shareable images, even if both are installed, paging performance
may suffer. (If you don’t know what I mean by this, come hear my
talk on DTR performance at the San Francisco Symposium next
month!)

Dear WW:

The examples in the DTR documentation only show how to print the
elements of a DTR hierarchical element. These are not adequate
to help understand how to do other things such as modify. For
example, how do I modify KIDS without doing a FIND FAMILIES then
a FIND KIDS;SELECT;. It took me gquite a while to figure this out
and I often need to refer back.

Signed,
Hurt by Hierarchies

Dear Hurt:

Let’s see if I can help a little. First, there are three ways to
deal with hierarchies, and none of them involve FINDs, except in
quite unusual circumstances. The first way (and easiest except
for very large domains) is to "flatten the hierarchy." This is
done with a special case of the CROSS clause, and allows you to
deal with the list elements as if they were primary elements of
the record. See the example below.

The second way, and a better performer if you have a large

domain, is to simply use nested FOR statements to access the
record. Again, the example below should help.
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DTR> FN$CREATE_LOG("DTRSLIBRARY","[PAN.DECUS.WW.EXAMPLES]")
DTR> set def cdd$top.dtr$lib.demo

DTR> show families

DOMAIN FAMILIES

USING FAMILY_REC ON DTRSLIBRARY:FAMILY.DAT;

DTR> show family-rec
RECORD FAMILY REC
01 FAMILY.
03 PARENTS.
06 FATHER PIC X(10).
06 MOTHER PIC X(10).
03 NUMBER_KIDS PIC 99 EDIT STRING IS 29.
03 KIDS OCCURS 0 TO 10 TIMES DEPENDING ON NUMBER KIDS.
06 EACH_KID.
09 KID NAME PIC X(10) QUERY NAME IS KID.
09 AGE PIC 99 EDIT STRING IS Z9.

i

DTR> ready families write
DTR> print count of families

COUNT
14

DTR> print first 2 families

NUMBER KID
FATHER MOTHER KIDS NAME AGE
JIM ANN 2 URSULA 7 Note that DTR auto-
RALPH 3 matically formats
JIM LOUISE 5 ANNE 31 the lists "pretty"
JIM 29
ELLEN 26
DAVID 24
ROBERT 16
DTR> show fields
FAMILIES
FAMILY
PARENTS
FATHER <Character string>
MOTHER <Character string>
NUMBER_KIDS <Number>
KIDS <List>
EACH_KID
KID_NAME (KID) <Character string>

AGE <Number>
No global variables are declared.

DTR> find a in families cross kids !This is a special case
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tof the CROSS clause. It
t"flattens" the hierarchy

[35 records found]
DTR> list first 2 families

FATHER : JIM {Note the difference between this list
MOTHER : ANN
NUMBER_KIDS : 2
KID NAME : URSULA
AGE s 7
KID_NAME : RALPH
AGE : 3
FATHER : JIM
MOTHER : LOUISE
NUMBER_KIDS : 5
KID NAME : ANNE
AGE : 31
KID_NAME : JIM
AGE : 29
KID_NAME : ELLEN
AGE : 26
KID_NAME : DAVID
AGE : 24
KID NAME : ROBERT
AGE : 16

DTR> list first 2 a

FATHER : JIM t...and THIS list...
MOTHER : ANN
NUMBER_KIDS : 2
KID NAME : URSULA
AGE : 7
KID NAME : RALPH
AGE™ : 3
KID NAME : URSULA !This is the "flattened" part
AGE : 7 tof the hierarchy. Note
tthat it repeats some data!l
FATHER : JIM
MOTHER : ANN
NUMBER_KIDS : 2
KID NAME : URSULA
AGE : 7
KID_ NAME : RALPH
AGE : 3
KID NAME ¢ RALPH
AGE : 3

DTR> print father, kid-name of families
"KID_NAME" is undefined or used out of context.

!In the hierarchy, a seemingly innocent
DTR> print father, kid-name of first 2 a !statement fails...
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KID
FATHER NAME
JIM URSULA !...but here it works,
JIM RALPH !because we’ve "flattened" it.

DTR> for a with kid-name eq robert print each-kid then
modify age
"ROBERT" not field, assumed literal.

KID t{This statement would not
NAME AGE !'have worked on FAMILIES...
ROBERT 23

Enter AGE: 23

DTR> ! Of course, we can also get to the data the other way...
DTR> for f in families

[Looking for statement]

CON> for k in kids with kid-name eq robert

[Looking for statement]

CON> print then modify age

"ROBERT" not field, assumed literal.

KID
NAME AGE
ROBERT 23

Enter AGE: 19

Now, there 1is always a good way to solve any problem in
Datatrieve - that is to NOT CAUSE THE PROBLEM IN THE FIRST PLACE.
In the case of hierarchies, the problem is not just DTR, it’'s
that hierarchies are inherently nasty things. Personally, I
avoid wusing them at all costs. Instead, you should fully
normalize your data into the underlying natural relations. In
the case of the FAMILIES domain, the underlying natural relations
are the PARENTS and the KIDS. Since there are a variable number
of kids for each family, and since the two things are
fundamentally different, there is really no good reason to store
them in the same domain (or relation.)

Instead, store the parents in a PARENTS relation and the kids in
a KIDS relation. 1I've got a few examples of this here. In the
examples that follow, typed input is shown in lowercase to aid
readability.

DTR> ! Ready the demo files, but don’t use the actual files

DTR> ! because we may wish to modify them.

DTR> fn$create_log("DTR$SLIBRARY",
"USER_DISK:[PAN.DECUS.WW.EXAMPLES]")

DTR> set dictionary cdd$top.dtr$lib.demo

DTR> show domains
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Domains:

ANNUAL REPORT;1 FAMILIES;1 KETCHES;1 OWNERS ;1
OWNERS_SEQUENTIAL;1 PAYABLES;1 PERSONNEL;1
PETS;1 PROJECTS;1 SAILBOATS;1 SALES;1
YACHTS; 1 YACHTS_SEQUENTIAL;1

DTR> ready families exclusive !Always use EXCLUSIVE if you can -

tfor performance
DTR> show fields

FAMILIES
FAMILY
PARENTS
FATHER <Character string>
MOTHER <Character string>
NUMBER_KIDS <Number>
KIDS <List>
EACH_KID
KID_NAME (KID) <Character string>
AGE <Number>

No global variables are declared.

DTR> print first 3 families

NUMBER KID
FATHER MOTHER KIDS NAME AGE
JIM ANN 2 URSULA 7
RALPH 3
JIM LOUISE 5 ANNE 31
JIM 29
ELLEN 26
DAVID 24
ROBERT 19
JOHN JULIE 2 ANN 29
JEAN 26

DTR> show families
DOMAIN FAMILIES
USING FAMILY REC ON DTRSLIBRARY:FAMILY.DAT;

DTR> show family rec
RECORD FAMILY REC
01 FAMILY.
03 PARENTS.
06 FATHER PIC X(10).
06 MOTHER PIC X(10).
03 NUMBER_KIDS PIC 99 EDIT_STRING IS Z9.
03 KIDS OCCURS 0 TO 10 TIMES DEPENDING ON NUMBER_KIDS.
06 EACH KID.
09 KID NAME PIC X(10) QUERY NAME IS KID.
09 AGE PIC 99 EDIT_STRING 1S z9.
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DTR>
DTR>
DTR>
DTR>
DTR>
DTR>
DFN>
DFN>
DFN>
DFN>
DFN>
DFN>
DFN>
DFN>
DFN>
DFN>
DFN>
DFN>

!Now we're going to define a VIEW DOMAIN with the same data
tas FAMILIES. We’ll first define the two domains that will
‘make up the view...

set dictionary cdd$default

define domain parents using parent on parents.dat;

define record parent using

01 parent_data.

03 family id usage long
query name is fid.
03 father pic x(10)
query name is dad.
03 mother pic x(10)
query name is mom.
03 filler.
05 number of kids computed by

count of kids with fid = parent.fid
query name is number_kids.

’

[Record is 24 bytes long.]

DTR>
DTR>
DTR>
DTR>
DTR>
DTR>
DTR>
DFN>
DFN>
DFN>
DFN>
DFN>
DFN>
DFN>
DFN>
DFN>
DFN>
DFN>

!The FILLER field in the previous record 1is a way to "hide"
tthe lower 1level field(s) (in this case, NUMBER OF KIDS)
tfrom the users. It will only be printed or otherwise used
!if specifically referenced.

1

define domain kids using kid on kids.dat;

define record kid using

01 each_kid.

03 family id usage long
guery name is fid.
03 kid name pic x(10) query name is child.
03 age pic 99 edit string is z9.
03 filler.
05 mom computed by mom from parents with
fid = kid.fid.
05 dad computed by dad from parents with

fid = kid.fid.

[Record is 16 bytes long.]

DTR>
DTR>
DTR>
DTR>
DTR>
DTR>
DTR>
DTR>
DTR>
DTR>
DTR>
DTR>
DTR>
DTR>

define file for parents key = fid(no dup, no change);

define file for kids key=fid(dup, no change);

!

!Use an ALLOCATION clause on DEFINE FILE if you know the
tfile is going to be large. Also, if the file is going to
tbe large, you will be better off defining the file WITHOUT
tkeys, storing the data, then going back and adding the keys
tand wusing CONVERT to move the data from the previous
tversion of the file to the new, keyed version. See June’s

'WW for an example of this.
1

ready parents as new_parents exclusive write
ready kids as new_kids exclusive write
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DTR> show fields
NEW_KIDS
EACH KID
FAMILY ID (FID) <Number, indexed key>
KID NAME (CHILD) <Character string>
AGE <Number>
NEW_PARENTS
PARENT DATA
FAMILY_ID (FID)
FATHER (DAD)
MOTHER (MOM)

<Number, indexed key>
<Character string>
<Character string>

FAMILIES
FAMILY
PARENTS
FATHER <Character string>
MOTHER <Character string>
NUMBER_KIDS <Number>
KIDS <List>
EACH KID
KID NAME (KID) <Character string>
AGE <Number>

No global variables are declared.

DTR> !This procedure will store data from the demo FAMILIES
DTR> !domain into our new, normalized domains.

DTR> !

DTR> for £ in families begin

CON> declare id long.

CON> id = running count

CON> store new parents using begin

CON> father = f.father
CON> mother = f.mother
CON> fid = id
CON> end
CON> for k in kids begin
CON> store new_kids using begin
CON> fid = id
CON> kid-name = k.kid-name
CON> age = k.age
CON> end
CON> end
CON> print "Family number", ID(-), "stored"
CON> end
Family number 1 stored
Family number 2 stored
Family number 3 stored
DTR-13

DTR> print first 3 new_parents

FAMILY
ID FATHER MOTHER
1 JIM ANN
2 JIM LOUISE
3 JOHN JULIE

DTR> print first 7 new_kids

FAMILY K1D
iDp NAME AGE
1 URSULA 7
1 RALPH 3
2 ANNE 31
2 JIM 29
2 ELLEN 26
2 DAVID 24
2 ROBERT 19

So, with two separate sources of data (PARENTS and KIDS), we
perform any MODIFY or STORE operations on each part separately
and thus avoid the difficulties of using hierarchies. If we need
to get information about the two domains together, we can use the
virtual fields we’ve defined or we can make a VIEW. And since
oftentimes we really need to operate on just KIDS or just
PARENTS, we avoid unnecessary complexity.

Everything seems pretty nice until this point. But there are
some problems associated with the clever trick we’ve done with
our COMPUTED BY fields 1in the PARENT and KID records. In
particular, because they reference domains explicitly, we need to
make sure those domains are READIED before we reference those
files. So that makes it difficult if we use alias clauses (READY
domain-name AS alias-name.) If we try to reference those COMPUTED
BY FIELDS (NUMBER OF KIDS in NEW_PARENTS and MOM or DAD in KIDS),
we'll get errors because PARENTS and KIDS aren’t ready at this
time. Only their aliases are ready. For example:

DTR> print mom, dad, number of kids of first 3 new parents

"KID" is undefined or used out of context. !Because NEW_KIDS
'is ready....

DTR> print mom, dad, kid-name, age of first 7 new_kids

"PARENTS" is not a readied source, collection, or list. !likewise
! for NEW_PARENTS

Now, we can generally fix this part of the problem simply by
readying the domains without any alias clause. For example:

DTR> finish new parents, new_kids
DTR> ready parents shared
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DTR> ready kids shared
DTR> print mom, dad, number_of kids of first 3 parents

NUMBER

OF

MOTHER FATHER KIDS
ANN JIM 2
LOUISE JIM 5
JULIE JOHN 2

DTR> print mom, dad, kid-name, age of first 7 kids

KID

MOM DAD NAME AGE
ANN JIM URSULA 7
ANN JIM RALPH 3
LOUISE JIM ANNE 31
LOUISE JIM JIM 29
LOUISE JIM ELLEN 26
LOUISE JIM DAVID 24
LOUISE JIM ROBERT 19

But look what happens if we choose to re-READY the PARENTS
domain.

DTR> finish parents
DTR> ready parents shared
DTR> print mom, dad, number_of kids of first 3 parents

NUMBER
OF
MOTHER FATHER KIDS
ANN JIM 2 !No problem here...
LOUISE JIM 5
JULIE JOHN 2

DTR> print mom, dad, kid-name, age of first 7 kids
Internal error (expected block id 4, encountered id 79).! BLAM!

We can fix it by in turn FINISHing KIDS and re-READYing 1it, but
in general we will have problems.

DTR> finish kids

DTR> ready kids shared
DTR> print mom, dad, kid-name, age of first 7 kids
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KID
MOM DAD NAME AGE
ANN JIM URSULA 7
ANN JIM RALPH 3
LOUISE JIM ANNE 31
LOUISE JIM JIM 29
LOUISE JIM ELLEN 26
LOUISE JIM DAVID 24
LOUISE JIM ROBERT 19

These problems are caused by the circular dependency between the
NUMBER OF_KIDS field in PARENTS and the MOM and DAD fields in
KIDS. Each requires the other be ready first, and it is
obviously impossible that TWO things be ready FIRST. So, in
general, we should try to avoid the wuse of the circular
references we have made. However, as was just shown, it can

often work and be very useful.

Now we've found we can address the parts of the old FAMILIES
domain as separate pieces (fully normalized, with some references
between them to make things a little simpler). But sometimes you
really do want to have a single, hierarchical object. No
problem, just define a VIEW.

DTR> define domain families_view of parents, kids by

DFN> 01 family unit occurs for parents.

DFN> 03 fid from parents.

DFN> 03 father from parents.

DFN> 03 mother from parents.

DFN> 03 children occurs for kids with fid = parents.fid.
DFN> 05 kid name from kids.

DFN> 05 age from kids.

DFN> ;

DTR>

DTR> finish
DTR> ready families_view shared
DTR> ready cddStop.dtr$lib.demo.families as hierarchy families
DTR> show ready
Ready sources:
HIERARCHY FAMILIES: Domain, RMS sequential, protected read
< CDDSTOP.DTRSLIB.DEMO.FAMILIES;1>
FAMILIES_VIEW: Domain, VIEW, shared read
<_CDD$TOP.USER_CDD.PAN.WIZARD.FAMILIES_VIEW;1>
No loaded tables.

DTR> ! Just to show you that the two domains (the view and the
DTR> ! hierarchy) really contain the same thing...
DTR> show fields
HIERARCHY FAMILIES
FAMILY
PARENTS

FATHER <Character string>
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MOTHER <Character string>
NUMBER_KIDS <Number>
KIDS <List>
EACH_KID
KID_NAME (KID) <Character string>
AGE <Number>

FAMILIES VIEW
FAMILY UNIT

FAMILY ID (FID) <«Number, indexed key>

FATHER (DAD) <Character string>
MOTHER (MOM) <Character string>
CHILDREN <List>
KID_NAME (CHILD) <Character string>
AGE <Number>
No global variables are declared.
DTR> print first 2 families view
FAMILY KID
ID FATHER MOTHER NAME AGE
1 JIM ANN URSULA 7
RALPH 3
2 JIM LOUISE ANNE 31
JIM 29
ELLEN 26
DAVID 24
ROBERT 19
DTR> print first 2 hierarchy families
NUMBER KID
FATHER MOTHER KIDS NAME AGE
JIM ANN 2 URSULA 7
RALPH 3
JIM LOUISE 5 ANNE 31
JIM 29
ELLEN 26
DAVID 24
ROBERT 19

If you don’t like the FAMILY ID showing up, you can "hide" it by

using the FILLER trick we used ear

Now, there are some things you’ll want to do using the separate
want to do with the

parts of the view and some thin
entire view. Here are some exampl

DTR> ready kids shared
DTR> ready parents shared
DTR> show ready

Ready sources:
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lier.

gs you'’ll

es:

PARENTS: Domain, RMS indexed, shared read
<_CDD$TOP.USER_CDD.PAN.WIZARD.PARENTS;1>

KIDS: Domain, RMS indexed, shared read
<_CDD$TOP.USER CDD.PAN.WIZARD.KIDS;1>

HIERARCHY FAMILIES: Domain, RMS sequential, protected read
<_CDD$TOP.DTR$LIB.DEMO.FAMILIES;1>

FAMILIES VIEW: Domain, VIEW, shared read
z_CDD$TOP.USER_CDD.PAN.WIZARD.FAMILIES_VIEW;1>

No loaded tables.

DTR> ! This statement is easier using the KIDS domain than using
DTR> ! the FAMILIES VIEW or FAMILIES domain.
DTR> print first 5 kids sorted by descending age

FAMILY KID
ID NAME AGE

13 HAROLD 35
10 ERIC 32
13 CHARLIE 31
2 ANNE 31
11 MARTHA 30

DTR> ! But we have to be careful sometimes to make sure we're

DTR> ! not caught by the circular-reference gotcha...

DTR> print age, kid-name, mom, dad of first 5 kids sorted by
descending age

"PARENTS" is not a readied source, collection, or list.

DTR> finish parents, kids

DTR> ready parents shared !This needs to be READIED first in

!this case, since we are using KIDS.

DTR> ready kids shared

DTR> print age, kid-name, mom, dad of first 5 kids sorted by
descending age

KID
AGE NAME MOM DAD
35 HAROLD SARAH HAROLD
32 ERIC RUTH JEROME
31 CHARLIE SARAH HAROLD
31 ANNE LOUISE JIM
30 MARTHA BETTY TOM

You can also use the DTR Report Writer on the VIEW domains, which
allows you to flatten the hierarchy using AT TOP or AT BOTTOM.
You could print the COUNT of the list items, as we’ve done here,
or use the RW to get the MAX and MIN or other statistic of the
list.

DTR> report families-view cross kids with family-id le 3
RW> at top of fid print mom, dad, all children
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RW> at bottom of fid print col 10, "Number of kids", space 3,
count (-)
RW> end-report
14-Jul-1986
Page 1
KID
MOTHER FATHER NAME AGE
ANN JIM RALPH 3
URSULA 7
Number of kids 2
LOUISE JIM ANNE 31
DAVID 24
ELLEN 26
JIM 29
ROBERT 19
Number of kids 5
JULIE JOHN ANN 29
JEAN 26
Number of kids 2

One other neat thing to do with VIEWs is to de?ine new
relationships between the different relations in the view using
virtual fields. For example:

DTR> ! Now, we can do some sexy stuff with virtual fields...
DTR> declare oldest kid computed by choice

CON> age = max age of kids with fid = k.fid then "*"

CON> else " "

CON> end_choice.

DTR> !
DTR> ! This allows you to identify this kid as the oldest. This
DTR> ! would be very useful, for example, if you were doing
DTR> ! statistical analysis in an attempt to find a correlation
DTR> ! between behavior and whether or not this child was the
DTR> ! oldest in his family. And it works no what the sort
DTR> ! order or RSE you use...
DTR> !
DTR> print kid-name, age, oldest-kid of first 10 k in kids

KID OLDEST

NAME AGE KID
URSULA 7 *
RALPH
ANNE 31 *
JIM 29
ELLEN 26
DAVID 24
ROBERT 19
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ANN 29 *
JEAN 26
CHRISTOPHR 0 *

DTR> ! Here's another sexy little virtual field...

DTR> declare oldest_kids_age computed by max age of kids with

CON> fid=parents.fid.

DTR> declare oldest_kids_name computed by

CON> kid name from kids with fid = parents.fid and

CON> age = oldest_kids_age.

DTR> for first 3 parents print mother, father, oldest_kids_age,
oldest_kids_name

OLDEST OLDEST
KIDS KIDS
MOTHER FATHER AGE NAME
ANN JIM 7 URSULA
LOUISE JIM 31 ANNE
JULIE JOHN 29 ANN

One could also make a VIEW to accomplish the same thing as the
previous statement. If this were something we wanted to do
frequently, or use a lot on an ad-hoc basis, then we would want
to make this special VIEW. To make the view, we would use the
SORTED BY and FIRST 1 clauses in the OCCURS FOR clause. Can you
figure out how to do it? This is a VERY important advantage of a
VIEW over a hierarchy - it allows you to look at the same data in
several different ways. You can have different sort orders,
different RSE’'s to select sub-groups of the records in the list,
etc. These are things you simply can’t do in hierarchical
domains.

DTR> ! Try this in a hierarchy!
DTR> redefine domain families-view of parents, kids by

DFN> 01 family unit occurs for parents.
DFN> 03 fid from parents.

DFN> 03 father from parents.

DFN> 03 mother from parents.

DFN> 03 children occurs for kids with fid =
DFN> parents.fid sorted by
DFN> ascending kid name.

DFN> 05 kid name from kids.
DFN> 05 age from kids.

DFN> ;

DTR>

DTR> finish
DTR> show domains
Domains:
FAMILIES_VIEW;Z FAMILIES_VIEW;I KIDS;1 PARENTS;1

DTR> ready families-view as families shared
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DTR>

FAM
I

DTR>
DTR>
DTR>

FAM
I

DTR>
"KIDS
DTR>
DTR>
DTR>
DTR>

MOT

ANN
LOUIS
JULIE

DTR>
CON>
Inter
DTR>
DTR>
DTR>
CON>
DTR>

print first 3 families

ILY KID
D FATHER MOTHER NAME AGE
1 JImM ANN RALPH 3
URSULA 7
2 JIM LOUISE ANNE 31
DAVID 24
ELLEN 26
JIM 29
ROBERT 19
3 JOHN JULIE ANN 29
JEAN 26

ready parents shared
ready kids shared
print first 3 parents

ILY

D FATHER MOTHER
1 JIm ANN
2 JIM LOUISE
3 JOHN JULIE

print mom, dad, number-of-kids of first 3 parents

" is not a readied source, collection, or list.

! There’s our circular "gotcha" again...but no big deal!...
finish parents

ready parents

print mom, dad, number-of-kids of first 3 parents

NUMBER
OF
HER FATHER KIDS
JIM 2
E JIM 5
JOHN 2
print mom, dad, number-of-kids, oldest-kids-name,

oldest-kids-age of first 3 parents
nal error (expected block id 4, encountered id 0).
! Another flavor of the circular gotcha...Here’s the fix:
! Just re-declare the variable...
declare oldest-kids-age computed by
max age of kids with fid = parents.fid.
print mom, dad, number-of-kids, oldest-kids-age of
first 3 parents
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NUMBER OLDEST

OF KIDS

MOTHER FATHER KIDS AGE
ANN JIM 2 7
LOUISE JIM 5 31
JULIE JOHN 2 29

DTR> print mom, dad, number-of-kids, oldest-kids-name of
first 3 parents

Internal error (expected block id 4, encountered id 0).

DTR> !...and once again...

DTR> declare oldest-kids-name computed by

CON> kid-name from kids with age = oldest-kids-age and
fid = parents.fid.

DTR> print mom, dad, number-of-kids, oldest-kids-name,
oldest-kids-age of first 3 parents

NUMBER OLDEST OLDEST
OF KIDS KIDS
MOTHER FATHER KIDS NAME AGE
ANN JIM 2 URSULA 7
LOUISE JIM 5 ANNE 31
JULIE JOHN 2 ANN 29
Now, I've done some fairly pathological cases here by creating a

circular reference. 1In most cases, there would be no need to do
this. Or, at the least, we <could wuse variables instead of
virtual fields in the record and eliminate much of the hassle.
However, I wanted you to be able to see both the problem and how
simple the solution can be.

Even if you don’t wuse these cute virtual field tricks 1I've
demonstrated, using VIEW domains instead of hierarchies, you’ll
eliminate much of the difficulty of dealing with hierarchies and
you’ll gain a tremendous amount of flexibility to boot!

Sincerely,
Ww

Self-Documenting Datatrieve Files

William Leal - Kentucky Geological Survey

I have been commissioned to do a redesign and rewrite a system to
track oil and gas well permitting. Design objectives included:

- Include all history of key activities with a given well.
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Since these are variable in nature, fixed space cannot be set
aside and secondary files need to be set up.

- Minimize storage cost by reducing wunused fields. The
trade-off is to increase the number of files.

These goals had a profound implication: they dictated that the
system would have some 30 files - a relatively 1large number to
manage. This in turn gave rise to one of my major problems in
doing the design: how to keep track of what files I was
defining.

Compounding the problem was the fact that each file had at least
two elements: a record definition, and a domain definition;
some of the files also had table definitions. There were also
some dictionary tables that did not have associated files.

Good design of a complex system begins with good descriptions;
programming comes later. I began using a word processor to
record the key elements in the file design. I wanted to see an
overview of what I was working with, and I needed to record the
information elements in detail as well. So I had something like
this:

PRIMARYSWELL
Contains the primary information for each permit.... {and
other comments}

| Permit # | County |

FARM-OWNERSWELL
Historical File.
comments}

Shows the farm owner(s).... {and other

| Permit Number | Transfer Date |

In this overview, a bold entry signified a primary key; an
underlined entry signified a secondary key. In another portion
of the document I had corresponding detail:

PRIMARYSWELL
Permit # 9(7)
County X(12)
. {and other detail}

FARM-OWNERSWELL
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Primary Key

Permit Number 9(7)
Transfer Date DATE
. {and other detail}

Soon, keeping up with all this became a major clerical task. A
small change in organization meant several hours at the word
processor to make all the changes. Clearly some automation was
called for.

Help arrived in the form of the Datatrieve record structure and
the EXTRACT ALL command. First, I established some commenting
conventions in the record structure and began to define the
structures. Taking the above example for farm owner, we have

REDEFINE RECORD FARM_OWNER_REC

Historical File. Shows the farm owner(s) associated

with each well.

Permit Number
Transfer Date

=~ =

Comments

o
(1]
(o]
o
~
[«%
(=}
[]
[a)]
== |

!
01 FARM_OWNER.
05 PRIMARY_ KEY.
10 PERMIT_NO PIC 9(7).
10 TRANSFER-9DATE.
15 YEAR INTEGER.
15 MONTH INTEGER.
15 DAY INTEGER.

.

. {rest of definition}

This special form of
keeping dates guarantees
that dates will be in
order tho part of group

- o o= b= s o= = o=

Here I established commenting conventions to help me out. A line
which begins with !. is taken to be a descriptive line which is
used to produce an overview. A 1line which begins with tk
indicates a primary key data item; this is also used in the
overview. (!s is used for a secondary key, !b for an item which
is both primary and secondary.)

Now, if I do an EXTRACT ALL, I can write a program which will
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input the record definitions and will automatically give me my
reports, either in summary (as the first form) or in detail.

Given that I could do this, it would be very nice to also use the
information available and produce a matrix showing the file name
and whether I had made the domain, record structure, and table

structures. Such a report would look like this:
NAME DOMAIN RECORD TABLE
PRIMARY * * *
WELL_OWNER * *

I accomplished this based on the following:

there is a
and domains.

- In this application,
between record structures
has a domain and vice versa.

one-to-one relationship
Every record structure

- Several of the files also have associated tables.
Therefore, correct naming conventions combined with an associated
report program would produce the report. Here are the

conventions I established:

- Each file has a name. This same name is used in the domain
definition, the record definition, and the table definition.

- Domain definitions have the form
for a description of <type>.)

<name>$<type>. (See below

- Record definitions have the form <name> REC.
- Table definitions have the form <name> TABLE.
For example, we have the following for PRIMARY:
PRIMARYSWELL

PRIMARY REC
PRIMARY_ TABLE

Domain Definition
Record Definition
Table Definition

As mentioned above, the files are divided into groups, referred
to as <type> above. Some files are concerned with well inform-
ation directly; some are connected with bonds; others with

violations, and so forth. By making <type> a part of the domain
definition, each file name can be assigned a type, and the
reports can be correspondingly ordered.
Some sample reports are shown below, actual
Datatrieve code used to produce them.

followed by the

DTR=-25

Example Matrix of OGD Well Record System Elements
Sorted by Domain Type

DOMAIN
NAME DOMAIN RECORD TABLE TYPE
BLANKET CASH * * $BOND
GAS_STORAGE_OWNER * * *  SINFO
OPERATOR * * * S0P
ABANDON * * $VIOL
FARM_OWNER * * $WELL

{$BOND} BLANKET_ CASH
Shows the blanket cash bonds

{$INFO} GAS_STORAGE_ OWNER
Reference File. Contains the names of all gas storage
owners.

{$OP} OPERATOR
Reference File.
by OGD

{$VIOL} ABANDON
Shows the improper abandonment violations.

{SWELL} FARM_OWNER
Historical file.
owner is shown.

Given a permit #, the current farm
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Contains the valid operators recognized



EDEFINE PROCEDURE D M

finds all domains, records, and tables in the file.

4= o= o= b e e b b b 0= B 0= 0= 0= e

printed.
PRINT "{ Initializing }"

Document - Matrix

- = o=

SET COLUMNS_PAGE = 80
FN$SWIDTH(80)

!

DECLARE GENTRY TYPE PIC X(10).
DECLARE GENTRY NAME PIC X(50).
DECLARE GDTYPE PIC X(10).
DECLARE GENTRY_LEN INTEGER.
DECLARE LAST NAME PIC X(30).
DECLARE LAST DOMAIN PIC X.
DECLARE LAST RECORD PIC X.
DECLARE LAST TABLE PIC X.

DECLARE LAST:DTYPE PIC X(10).
!

! Extract name & type from DOC.TMP
!
PRINT "{ Inputting from Extract }"
FINISH ALL
READY EXTRACT_DOM
READY SUMMARY WRITE
READY MATRIX WRITE
1
ERASE ALL OF SUMMARY;
FOR EXTRACT DOM BEGIN
:EXTRACT ENTRY ! Evaluate an entry, return thru
- ! GENTRY variables
IF GENTRY_TYPE EQ "DOMAIN","RECORD","TABLE" THEN BEGIN
STORE SUMMARY USING BEGIN
SUMMARY.ENTRY _TYPE = GENTRY_TYPE
SUMMARY.ENTRY NAME = GENTRY_NAME
SUMMARY.DTYPE = GDTYPE
SUMMARY.ENTRY LEN = GENTRY LEN
END - -
END
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This procedure looks through the extracted file and

It builds up a summary data set consisting of this
information. Then it brings this summary set back
in, in sorted order, and builds up a matrix data
set which has an entry filled in for the structures
(domains, records, tables) that are associated with
each name. The resultant matrix data set is then

END

1
! Put results into matrix form

PRINT "{ Converting to Matrix Form }"
ERASE ALL OF MATRIX;
LAST NAME = " "
FOR SUMMARY SORTED BY SUMMARY.ENTRY NAME BEGIN
IF SUMMARY.ENTRY NAME NE LAST NAME THEN BEGIN
IF LAST NAME NE " " THEN STORE MATRIX USING BEGIN
MATRIX.NAME LAST NAME
MATRIX.DOMAIN LAST DOMAIN
MATRIX.RECORD LAST RECORD
MATRIX.TABLE LAST TABLE
MATRIX.DOMAIN TYPE = LAST DTYPE
END
LAST NAME = SUMMARY.ENTRY NAME
LAST_DOMAIN "
LAST RECORD "o
LAST TABLE "o
LAST DTYPE
END
IF SUMMARY.ENTRY TYPE EQ "DOMAIN" THEN LAST DOMAIN = "*'"
IF SUMMARY.ENTRY:TYPE EQ "RECORD" THEN LAST:RECORD = "k
IF SUMMARY.ENTRY TYPE EQ "TABLE" THEN LAST TABLE = "*"

IF SUMMARY.DTYPE NE " " THEN LAST DTYPE = SUMMARY .DTYPE
END

STORE MATRIX USING BEGIN
MATRIX.NAME = LAST NAME

MATRIX.DOMAIN
MATRIX.RECORD

LAST DOMAIN
LAST RECORD

MATRIX.TABLE = LAST:TABLE
MATRIX.DOMAIN_ TYPE = LAST DTYPE
END

Report on the results. References to 1logical name
OUTOPT permit the procedure SET_OUTOPT to set the
logical name, then have the following code test it
for alternative output devices. FYI - TXAl2: 1is a
Xerox 4045 Laser Printer

:SET OUTOPT ! Set logical name OUTOPT
IF OPTION NE 8 THEN ON OUTOPT BEGIN
IF FNSTRANS_LOG("OUTOPT“) = "TXAl2:" THEN
PRINT ESC|"+X" ! Reset ptr

REPORT MATRIX SORTED BY DOMAIN TYPE,NAME
SET REPORT_NAME =
"Matrix of OGD Well Record System Elements"/
"Sorted by Domain Type"
SET NO NUMBER
AT TOP OF DOMAIN TYPE PRINT
"
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M e e e e e e e e " S K I P
’
PRINT NAME, DOMAIN, RECORD, TABLE, DOMAIN TYPE, SKIP;
AT BOTTOM OF REPORT PRINT
"

END_REPORT
END ! option ne 8
END-PROCEDURE

Procedure to produce overview

L T I T T T T S Y

-t b o o om

REDEFINE PROCEDURE D O
PRINT "{ Initializing }"

Document - Overview
This will produce one of three reports:
1. FKey Item display
2. Comment listing
3. Key Item display with Comments
Incoming global variables are
OVERVIEW KEY
OVERVIEW COMMENT
I1f OVERVIEW-KEY is non-blank, then produce Key Item
display If OVERVIEW COMMENT is non-blank, then
produce Comment listing If both variables are
non-blank, then produce Key 1Item display with
Comments

G sem b b s s b= 4 o s e s e e

DECLARE CR PIC X DEFAULT "<CR>".
DECLARE ESC PIC X DEFAULT "<ESC>".
!

DECLARE GENTRY_TYPE PIC X(10).
DECLARE GENTRY NAME PIC X(50).
DECLARE GDTYPE PIC X(10).

DECLARE GENTRY LEN INTEGER.

!

DECLARE CUR_TYPE PIC X(10).
DECLARE CUR_NAME PIC X(50).
DECLARE CUR_DTYPE PIC X(10).

!

DECLARE LAST NAME PIC X(50).
DECLARE LAST_DTYPE PIC X(10).
DECLARE KEY LINE PIC X(255).
DECLARE KEY LINE DASH PIC X(255).
DECLARE KEY LABEL PIC X(50).
DECLARE COM_LINE PIC X(132).
DECLARE NLINE INTEGER DEFAULT 0.

DECLARE MAXLINE INTEGER DEFAULT 50.
1
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! Set widths

FNSWIDTH(80)

SET COLUMNS_PAGE = 80

1

FINISH ALL

READY EXTRACT_DOM

READY KEY_ITEMS WRITE

READY COMMENT WRITE

IF OVERVIEW KEY NE " " THEN ERASE ALL OF KEY_ITEMS;

IF OVERVIEW:COMMENT NE " " THEN ERASE ALL OF COMMENT;
|======s==zaz=s==s=c-x=sxarzazxz-m=xzsz=s===x Emmmmm=

! Input from extract

1 P 2 2 S 2 3 2 2 2 2 2 & 2 2 & 3+ 3 £ 2 33 Sttt 2 2 2 2 2 2 2 2 2+ 2 2 2 2 2 2 2 3 3 2 2 3 3 3 3 3 3
PRINT "{ Inputting from Extract }"
FOR EXTRACT DOM BEGIN
:EXTRACT ENTRY ! Return info re name & type in
- ! GENTRY variables
IF GENTRY TYPE NE " " THEN BEGIN
CUR_TYPE = GENTRY TYPE
CUR_NAME = GENTRY NAME
IF GDTYPE NE " " THEN CUR_DTYPE = GDTYPE
END ! if gentry-type

Store into COMMENT if OVERVIEW_COMMENT switch set

- 0w

IF CUR TYPE = "RECORD" AND COMMENT.FLAG = "!."
- AND OVERVIEW COMMENT NE " "
THEN STORE COMMENT USING BEGIN

COMMENT . COMMENT . ENTRY NAME = GENTRY NAME

COMMENT .COMMENT.SEQ = RUNNING COUNT

COMMENT .COMMENT.DTYPE = CUR_DTYPE

COM LINE = EXTRACT.COMMENT.BALANCE

IF FN$STR_EXTRACT(COM_LINE,1,1) = " " THEN
COM_LINE = FN$STR_ EXTRACT(COM LINE,2,999)

COMMENT . COMMENT . COMMENT = COM LINE

END ! if cur-type ... store comment

Store into KEY-ITEMS if OVERVIEW KEY switch set

r— e o=

IF CUR_TYPE = "RECORD" AND COMMENT.FLAG EQ "!'k", "is",
*~ "ib" AND OVERVIEW KEY NE " "
THEN STORE KEY ITEMS USING BEGIN
KEY_ITEMS.NAME = CUR_NAME
KEY ITEMS.SEQ = RUNNING COUNT
KEY_ITEMS.DTYPE = CUR_DTYPE
KEY LABEL = EXTRACT.COMMENT.BALANCE
WHILE FN$STR_EXTRACT(KEY LABEL,1,1) = " " AND
KEY LABEL NE " "
KEY LABEL = FNS$STR EXTRACT(KEY_ LABEL,2,999) ! Delete
- - ! leading spaces
KEY ITEMS.LABEL = KEY_ LABEL
CHOICE ! Set switches as to Primary or Secondary
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! or Both
COMMENT.FLAG EQ "!k" THEN KEY_ITEMS.PRIMARY = "xX"
COMMENT.FLAG EQ "!s" THEN KEY_ITEMS.SECONDARY = "x"
COMMENT.FLAG EQ "!b" THEN BEGIN

KEY ITEMS.PRIMARY = "X"
KEY ITEMS.SECONDARY = "X"
END ! comment.flag eq "!b"
END_CHOICE
END ! if comment.flag ... store

END ! for extract-dom

e O S SRS ———

! Choose output target, create logical name OUTOPT

===z ==zscs=ss=cssss=ss s CS TS E =SS EE=EE=E====S====E====X==

:SET_OUTOPT ! Set logical name OUTOPT so output decision
! can be

made below

SET COLUMNS PAGE = 255

FNSWIDTH(132)

|================================s====s=s==========s==s==z=zs===

{ Output the comments if OVERVIEW_KEY is set but

! OVERVIEW_COMMENT is not set

|==========================================================

IF OVERVIEW_COMMENT NE " " AND OVERVIEW_KEY = " " AND
OPTION NE 8 THEN ON OUTOPT BEGIN
IF FN$TRANS_LOG("OUTOPT") = "TXAl13:" THEN !t C. Itoh
PRINT ESC|"Q"|ESC|"LOO5" ! Set 17 cpi, left margin

"TXAl2:" THEN
! Xerox 4045 Laser

IF FN$TRANS LOG("OUTOPT")

PRINT ESC|"+X"|ESC|"+1TitanlOiso-P",
SKIP,ESC|"+2XCPl4iso-L",
SKIP,ESC|"2" ! Reset, then 14 cpi landscape
FOR COMMENT BEGIN
IF COMMENT.COMMENT.ENTRY NAME NE LAST NAME THEN BEGIN
LAST NAME = COMMENT.COMMENT.ENTRY_NKME
PRINT SKIP 3, COMMENT.COMMENT.ENTRY NAME (-), SKIP

END
PRINT COMMENT.COMMENT.COMMENT (-) USING X(132)
END ! for comment
IF FNSTRANS_LOG("OUTOPT") = "TXAl3:" THEN t C. Itoh
PRINT ESC|"N"|ESC|"LOOO" ! Reset ptr (10 cpi,
! 0 left margin)
IF FNSTRANS LOG("OUTOPT") "TXAl2:" THEN ! Laser

PRINT ESC|"+X" ! Reset
END ! Comment listing
l===============s==========================================
! Output the key info in box form if OVERVIEW_KEY is set.
! Add comments if OVERVIEW KEY switch is also set.

IF OVERVIEW KEY NE " " AND OPTION NE 8 THEN ON OUTOPT BEGIN
IF FN$TRANS_LOG("OUTOPT") = "TXAl3:" THEN
PRINT ESC|"Q"|ESC|"LOO5" t 17 cpi, left margin
IF FNSTRANS LOG("OUTOPT") = "TXAl2:" THEN ! Laser
PRINT ESC|"+X"|ESC|"+1TitanlOiso-P",
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== o=

SR

SKIP,ESC|"+2XCPl4iso-L",

SKIP,ESC|"2" ! Reset, then 14 cpi landscape
FOR KEY ITEMS SORTED BY KEY ITEMS.DTYPE, KEY ITEMS.NAME,

KEY ITEMS.SEQ BEGIN

Handle new group

IF KEY ITEMS.NAME NE LAST NAME THEN BEGIN
IF KEY_LINE NE " " THEN BEGIN
:KEY_ITEMS_PRINT ! Print the box +
! optionally comments
IF KEY ITEMS.DTYPE NE LAST_DTYPE THEN
! Split types w/line
PRINT SKIP, "————m—m— e "

SKIP
NLINE = NLINE + 1
END ! if key-line ne " "
LAST NAME = KEY ITEMS.NAME
LAST_DTYPE = KEY_ITEMS.DTYPE
KEY_LINE ="|"; KEY LINE DASH = v
END ! if key-items ne last-name

Handle bold/underline setup

IF FN$TRANS_LOG("OUTOPT") "TXAl3:" THEN BEGIN

! C. Itoh
IF KEY ITEMS.PRIMARY NE " " THEN
KEY_LINE = KEY _LINE ||| ESC | "t"
IF KEY ITEMS.SECONDARY NE " " THEN
KEY LINE = KEY LINE ||| ESC | "X"

END ! TXAl3 init

IF FNSTRANS_LOG("OUTOPT") "TXAl2:" THEN BEGIN

! Xerox 4045
IF KEY ITEMS.PRIMARY NE " " THEN
KEY LINE = KEY LINE ||| ESC | "b"
IF KEY ITEMS.SECONDARY NE " " THEN
KEY LINE = KEY LINE ||| ESC | "u"

END ! TXAl2 init
IF FN$TRANS_LOG("OUTOPT") "TT:" THEN BEGIN

! Term (VT100)

IF KEY ITEMS.PRIMARY NE " " AND
KEY_ITEMS.SECONDARY EQ " " THEN
KEY LINE = KEY LINE ||| ESC | "[1lm"
IF KEY_ITEMS.PRIMARY EQ " " AND
KEY ITEMS.SECONDARY NE " " THEN
KEY LINE = KEY LINE ||| ESC | "[4m"
IF KEY_ITEMS.PRIMARY NE " " AND
KEY ITEMS.SECONDARY NE " " THEN
KEY LINE = KEY_LINE ||| ESC | "[1;4m"

END ! TT init
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Append the label

PYS

KEY LINE = KEY_LINE || KEY_ITEMS.LABEL

Include the bars necessary

REPEAT FN$STR_ LENGTH(KEY_ITEMS.LABEL||"") + 3
KEY_ LINE_ DASH = KEY LINE _DASH || "-"

Reset output to normal

o= o= o=

IF FN$TRANS LOG("OUTOPT") = "TXAl3:" THEN

KEY LINE = KEY LINE || ESC | '"’ | ESC | "Y"
IF FNSTRANS _LOG("OUTOPT") = "TXAl2:" THEN

KEY LINE = KEY LINE || ESC | "p" | ESC | "w"
IF FNSTRANS_ LOG("OUTOPT") = "TT:" THEN

KEY LINE = KEY LINE || ESC | "[Om"

Append the closing |

KEY LINE = KEY LINE ||| "|"
END ! for key-items

Get the last one

:KEY_ITEMS_ PRINT
IF FN$TRANS_LOG("OUTOPT") = "TXAl3:" THEN

PRINT ESC|"N"|ESC|"LOOO" ! Reset ptr (10 cpi,
! 0 left margin)
IF FN$TRANS_LOG(“OUTOPT") = "TXAl2:" THEN
PRINT ESC|"+X" ! Reset printer

END ! Key Item output
END-PROCEDURE

REDEFINE PROCEDURE LST
PRINT "{ Initializing }"

Document - Listing. This gives a complete listing of the
extract, sorted by type. Record definitions are all
given on separate pages; the rest are printed one after
the other to conserve paper

SET COLUMNS_ PAGE 80
SET COLUMNS PAGE = 132

FNSWIDTH(80)
1

.
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DECLARE FF PIC X DEFAULT "<FF>".
DECLARE ESC PIC X DEFAULT "<ESC>".
]

DECLARE GENTRY TYPE PIC X(10).
DECLARE GENTRY NAME PIC X(50).
DECLARE GDTYPE PIC X(10).
DECLARE GENTRY_LEN INTEGER.

!

DECLARE LAST TYPE PIC X(10).
DECLARE LAST NAME PIC X(20).
DECLARE LAST DOMAIN PIC X.
DECLARE LAST RECORD PIC X.
DECLARE LAST TABLE PIC X.

DECLARE LAST DTYPE PIC X(10).
1

! Extract name & type from DOC.TMP
1 TS S S S S S S T S S S S T S S S T T S T S S T S S T S T S S S ST S S E S S EEESEEERERXEN
PRINT "{ Inputting from Extract }"
FINISH ALL
READY EXTRACT_DOM
DEFINE FILE FOR LISTING, KEY=SEQ
DCL_ SPAWN("purge [bill.ogd.files]doc listing.dat")
- ! DCL SPAWN is a function that executes a
! DCL command out of DATATRIEVE
READY LISTING WRITE

!
! Extract all the detail of the definitions, adding in
! type information for sorting
!
FOR EXTRACT_DOM BEGIN
:EXTRACT_ENTRY ! Pull out the details about each entry
IF GENTRY TYPE NE " " THEN BEGIN

LAST_TYﬁE = GENTRY_TYPE
LAST NAME = GENTRY NAME

IF GDTYPE NE " " THEN LAST DTYPE = GDTYPE
END
IF LAST TYPE NE " " AND EXTRACT.INPUT LINE NE " " AND

EXTﬁACT.DELETE_COMMAND NE "DELETE"™ THEN
STORE LISTING USING BEGIN
LISTING.SEQ = RUNNING COUNT
LISTING.ENTRY TYPE = LAST TYPE
LISTING.ENTRY NAME = LAST NAME
LISTING.DTYPE = LAST_DTYPE
LISTING.INPUT_LINE = EXTRACT.INPUT_LINE
END
END
PRINT "{ Printing Report }"
! Print listing
lzs=s=ssss=sss=csssssssss====ss=s======s==s==========S====s=====x====
SET COLUMNS PAGE=132
FNSWIDTH(132)
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LAST_TYPE = " "; LAST NAME = " "
ON TXAl2: BEGIN ! TXAl2 is Xerox 4045
FOR LISTING SORTED BY LISTING.ENTRY TYPE,
LISTING.DTYPE,LISTING.ENTRY NAME,
LISTING.SEQ BEGIN
IF LISTING.ENTRY TYPE NE LAST_TYPE THEN

BEGIN
PRINT SKIP 2, FF (-), SKIP,
" === =" ]
LISTING.ENTRY TYPE |||
" - === - =xE= "
LAST_TYPE = LISTING.ENTRY_TYPE
LAST NAME = " "
END
IF LISTING.ENTRY NAME NE LAST NAME THEN
BEGIN - -
PRINT SKIP 2,
IF LAST NAME NE " " AND
LAST TYPE = "RECORD"
THEN FF ELSE
" n I
M e n I
L n '
M e " I
" e ” I
| L " R
SKIP, COLUMN 5, "{" |||
LISTING.DTYPE || "}" |||
LISTING.ENTRY NAME |||
"(" | LAST_TYPE || ")", SKIP
LAST NAME = LISTING.ENTRY NAME
END

PRINT LISTING.INPUT_LINE (-)
END ! for listing
PRINT ESC|"+X" ! Reset printer
END ! on
END-PROCEDURE

Subroutine procedures

EDEFINE PROCEDURE EXTRACT_ENTRY
This is called by other procedures.

Input is a record from EXTRACT-DOM.

Output are global variables:
GENTRY-TYPE has the values of DOMAIN, RECORD, TABLE
GENTRY-NAME has the item’s name
GDTYPE is the postfix domain type descriptor

o =t e o= b= t= 0= O 4= am 0 o= o= o
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if any ($INFO, etc)

GENTRY-LEN is the length of GENTRY-NAME

If input is not DOMAIN, RECORD, etc., GENTRY-TYPE is blank
on return.

ECLARE I INTEGER.

Initialize GENTRY-TYPE

s s e [ = e 0 e b 0

GENTRY_TYPE = " "
IF REDEFINE_COMMAND = "REDEFINE" THEN BEGIN

Process RECORD

IF RECORD_TYPE="RECORD" THEN BEGIN

GENTRY_TYPE = RECORD_TYPE

GENTRY NAME = RECORD_10.ENTRY_NAME

:EXTRACT_NAME

Remove the REC if present

IF FNS$STR EXTRAET(GENTRY_NAME,GENTRY_LEN - 3,4) =
" _REC" THEN BEGIN :
GENTRY_LEN = GENTRY_ LEN - 4
GENTRY:NAME = FNSSTR_EXTRACT(GENTRY_NAME,l,GENTRY_LEN)
END

END ! if record

-

Process DOMAIN

o= o= o=

IF DOMAIN_TYPE%"DOMAIN" THEN BEGIN
GENTRY _TYPE = DOMAIN TYPE
GENTRY_NAME = DOMAIN_IO.ENTRY_NAMB
:EXTRACT_NAME
END ! if domain

Process TABLE

IF TABLE TYPE="TABLE" THEN BEGIN

GENTRY_TYPE = TABLE_TYPE

GENTRY_NAME = TABLE_10.ENTRY NAME

:EXTRACT NAME

IF FN$STR_EXTRACT(GENTRY NAME,GENTRY LEN - 5,6)="_TABLE"

THEN BEGIN

GENTRY_LEN = GENTRY_LEN - 6
GENTRY_NAME = FN$STR_EXTRACT(GENTRY_ NAME,l,GENTRY LEN)
END

END ! if table

Process PROCEDURE

o e o

IF PROCEDURE_TYPE = "PROCEDURE" THEN BEGIN
GENTRY_TYPE = PROCEDURE_TYPE
GENTRY NAME = PROCEDURE_10.ENTRY_ NAME
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¢EXTRACT_NAME
END ! if procedure

If domain, look for GDTYPE

- o

GDTYPE = " "
IF GENTRY_TYPE EQ "DOMAIN" THEN BEGIN
I = GENTRY_LEN
Search for last $

WHILE FN$SSTR _EXTRACT(GENTRY NAME,I,1) NE "$" AND I > O

I=1I-1
IF I NE 0 THEN BEGIN

GDTYPE = FN$STR_EXTRACT(GENTRY NAME,I,50)

GENTRY LEN = I - 1

GENTRY:NAME = FN$STR_EXTRACT(GENTRY_NAME,I,GENTRY_LEN)

END
END ! if domain
END ! if redefine
END-PROCEDURE

© 0 % e o o 0 0 s s 0 0 s s s s e e s s e s e e s e s s s s e s s s e s e e s s e s s e s e e s e e e e s e e e

REDEFINE PROCEDURE EXTRACT_ NAME
]

Given a definition in GENTRY NAME, locate first blank

1
! and strip off following characters.
1

length of result.

DECLARE I INTEGER.
I=1

Set GENTRY_ LEN to

WHILE FN$SSTR_EXTRACT(GENTRY NAME,I,1) NE " "

I=I+1
GENTRY LEN=I - 1

GENTRY:NAME=FN$STR_EXTRACT(GENTRY_NAME,l,GENTRY_LEN)

END-PROCEDURE

REDEFINE PROCEDURE KEY ITEMS_ PRINT

!
! Print key items for overview
1

IF NLINE > MAXLINE THEN BEGIN
PRINT NEW_PAGE

NLINE = 0
END
PRINT "{" | LAST DTYPE || "} "| LAST NAME (-)
NLINE = NLINE + 1
!
! If OVERVIEW COMMENT switch set, print comments
!
IF OVERVIEW COMMENT NE " " THEN FOR COMMENT WITH

COMMENT.CBMMENT.ENTRY_NAME = LAST_NAME BEGIN
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PRINT COL 5, COMMENT.COMMENT.COMMENT (-) USING X(125)

NLINE = NLINE + 1
END

M e= o= o=

RINT COL 5, KEY LINE DASH (-), SKIP,
COL 5, KEY LINE (-), SKIP,
COL 5, KEY LINE DASH (-), SKIP; NLINE

END-PROCEDURE

o
o
3
(1)
-
=]
n

!

REDEFINE DOMAIN COMMENT USING
COMMENT_REC ON
[BILL.OGD.FILES]DOC_COMMENT.DAT;

REDEFINE DOMAIN EXTRACT_DOM USING
EXTRACT_REC ON
[BILL.OGD.FILES]DOC.TMP;

REDEFINE DOMAIN KEY_ITEMS USING
KEY ITEMS REC ON
[BILL.OGD.FILES]DOC_KEY ITEMS.DAT;

REDEFINE DOMAIN LISTING
USING LISTING_REC
ON [BILL.OGD.FILES]DOC_LISTING.DAT;

REDEFINE DOMAIN MATRIX USING
MATRIX_REC ON
[BILL.OGD.FILES]DOC_MATRIX.DAT;

REDEFINE DOMAIN SUMMARY USING
SUMMARY REC ON
[BILL.OGD.FILES]DOC SUMMARY.DAT;

el
[
a
e}
~
Q
o
(0]
t+h
-
=]
-
ct
-
o
=
n

.

REDEFINE RECORD COMMENT REC
01 COMMENT.
05 PRIMARY KEY.
10 ENTRY NAME PIC X(50).
10 SEQ PIC 9999.
05 DTYPE PIC X(10).
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Print the box w/primary & secondary key stuff

NLINE + 4

L I I Y

e e e o o e e
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R
!
!
!
!
H
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

05 COMMENT PIC X(132).

EDEFINE RECORD EXTRACT_REC

This record definition sets up a 1line of

characters and then provides multiple definition
overlays via REDEFINES to allow easy pre-parsing of
the input. The overlays are based on the fact that

DATATRIEVE follows a fixed format for putting

the various elements. For example, doing EXTRACT of

YACHTS results in

DELETE YACHTS;
REDEFINE DOMAIN YACHTS ....

Thus, in the definitions below, we can test if
DELETE_COMMAND = "DELETE" to see if we have a line
coming through with DELETE in it. Similarly, we can
test for REDEFINE_COMMAND = "REDEFINE" to test for a
REDEFINE line. The REDEFINE line will be followed by
So we can
further test for RECORD TYPE = "RECORD", for example.
If true, then the entry name follows in ENTRY NAME

one of RECORD, DOMAIN, PROCEDURE, TABLE.

and we can make the assignment GENTRY_NAME
RECORD10_ENTRY_NAME.

01 EXTRACT.

05 INPUT LINE PIC X(132).
These redefinitions are for name & type extract

05 DELETE_COMMAND REDEFINES INPUT LINE PIC X(6).
05 REDEFINE_LINE REDEFINES INPUT LINE.
10 REDEFINE_COMMAND PIC X(8).
10 FILLER PIC X.
10 TYPE _NAME PIC X(120).
10 RECORD_10 REDEFINES TYPE NAME.
15 RECORD_TYPE PIC X(6).
15 FILLER PIC X.
15 ENTRY_NAME PIC X(50).
10 DOMAIN 10 REDEFINES TYPE_NAME.
15 DOMAIN_TYPE PIC X(6).
15 FILLER PIC X.
15 ENTRY_NAME PIC X(50).
10 TABLE_10 REDEFINES TYPE_NAME.
15 TABLE_TYPE PIC X(5).
15 FILLER PIC X.
15 ENTRY_NAME PIC X(50).
10 PROCEDURE_10 REDEFINES TYPE_NAME.
15 PROCEDURE_TYPE PIC X(9).
15 FILLER PIC X.
15 ENTRY_NAME PIC X(50).

DTR-39

0= o o o 0=

05

.
I’

REDEF

These redefinitions are for comment lines
They are preceded by !., !k, !s, !b . Thus,
FLAG can be tested with BALANCE giving the rest.

COMMENT REDEFINES INPUT_LINE.

10 FLAG PIC XX.
10 BALANCE PIC X(130).

INE RECORD KEY_ ITEMS_REC

01 KEY ITEMS.

05

05
05
05
05

i

REDEF
01

.
4

REDEF
01 MA
05
05
05
05
05

.
’

REDEF
01

PRIMARY KEY.

10 NAME PIC X(30).

10 SEQ PIC 9999.

DTYPE PIC X(10).

LABEL PIC X(30).

PRIMARY PIC X DEFAULT " ".
SECONDARY PIC X DEFAULT " ".

INE RECORD LISTING_REC
LISTING.

05 SEQ INTEGER.

05 ENTRY_TYPE PIC X(10).
05 ENTRY NAME PIC X(50).
05 DTYPE PIC X(10).

05 INPUT_LINE PIC X(132).

INE RECORD MATRIX REC
TRIX. -
NAME PIC X(30).

DOMAIN PIC X.

RECORD PIC X.

TABLE PIC X.

DOMAIN TYPE PIC X(10).

INE RECORD SUMMARY REC
SUMMARY. -
05 TYPE NAME.
10 ENTRY_TYPE PIC X(10).
10 ENTRY_NAME PIC X(50).
05 DTYPE PIC X(10).
05 ENTRY LEN INTEGER.
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Wombat Magic:
Session Editor:

Part II - Dallas Symposium - May 1, 1986
Donald E. Stern, Jr. - Warner Lambert Company

This is the second in a series reporting on the Wombat Magic
Session which was held at the Dallas Symposium. The speakers
comments are quoted where appropriate and the magic is not
necessarily presented in the original order.

For those of you new to DECUS and/or the newsletter, Wombat Magic
is a session, sponsored by the Datatrieve/4GL SIG at each
symposium, at which users of Datatrieve share information about
unique and/or unexpected ways to use Datatrieve.

L2 2 2 4

Nested Menu Link
Gary W. Burton - E.I. Dupont, Parkersburg, WV

kAN

At past Wombat Magic sessions, the topic of how to <create a
Datatrieve menu procedure has come up repeatedly. This comes up
because Datatrieve will object if a command (as opposed to a
statement) is placed inside a compound statement. For example,
the following compound statement is NOT valid Datatrieve syntax.

IF SELECTION = 1 THEN READY YACHTS ELSE READY PERSONNEL

Gary's presentation of a Datatrieve menu procedure 1is one way
around this limitation. The procedure takes advantage of
Datatrieve’s ability to execute a DCL command procedure which
contains valid Datatrieve commands and statements. In this
sample implementation, a directory called [USER.HELPER] is
created with a version limit of one. (This means that files of
the same filename.extension as a newly created file will
automatically be purged.)

$ CREATE/DIR/VERSION LIMIT=1 [USER.HELPER]

The example Gary presented is a procedure called MENU. This
procedure had three variables declared, SELECTION, ACTION, and
LOOP. After declaring these variables, a menu is printed after
which the user is prompted for a value for SELECTION. In this
sample procedure the menu lists seven possibilities (1-7) with 6
and 7 being escapes to DATATRIEVE and DCL respectively. Now,
based upon the value of SELECTION, a value is assigned to the
value action. For example, if SELECTION=4 then the variable
action is set equal to the string "EXECUTE PROC4". Now if the
selection is 1 through 5 the variable LOOP is set equal to the
string "EXECUTE MENU" else it is set equal to the string "! NO
ACTION". At this point, and here’s where the magic begins, the
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patatrieve command OPEN is used to create a file called
HELPER.COM. The variables ACTION and LOOP are printed to this
file. After closing the file and releasing the variables
SELECTION, ACTION, and LOOP, the contents of HELPER.COM are
executed. Since LOOP="EXECUTE MENU" for selections 1 through 5,
the MENU procedure will be restarted after executing the contents
of HELPER.COM.

REDEFINE PROCEDURE MENU

DECLARE SELECTION PIC X.

DECLARE ACTION PIC X(13).

DECLARE LOOP PIC X(12).

PRINT '<FF>’

PRINT ' *hkkhkkhkkkkh Rk kR Rk k ko kh Rk khkhkhhkhhkkhhkdhhdhns 7

PRINT SKIP,’(1l) READ’

PRINT SKIP,'(2) MODIFY’

PRINT SKIP,’(3) ERASE’

PRINT SKIP,’(4) PRINT’

PRINT SKIP,'’(5) ADD’

PRINT SKIP,’(6) EXIT TO DATATRIEVE’
PRINT SKIP,’(7) EXIT TO DCL’

PRINT P AR KK IR IR AR AR KR KRR RKR R AR KRR AR KRR R AR A AR AR AR AR Ak Ak kkkhhx 7

PRINT SKIP
SELECTION = *.’selection’

CHOICE
SELECTION = ‘1’ THEN ACTION = "EXECUTE PROC1l"
SELECTION = '2’ THEN ACTION = "EXECUTE PROC2"
SELECTION = '3’ THEN ACTION = "EXECUTE PROC3"
SELECTION = ‘4’ THEN ACTION = "EXECUTE PROC4"
SELECTION = ‘5’ THEN ACTION = "EXECUTE PROCS5"
SELECTION = ’6’ THEN ACTION = "EXECUTE PROC6"
SELECTION = '7' THEN ACTION = "EXECUTE PROC7"
ELSE ACTION = "! ERROR ENTER A NUMBER FROM SELECTION"
END CHOICE

IF SELECTION LT 6 THEN LOOP
IF SELECTION GE 6 THEN LOOP
OPEN [USER.HELPER]HELPER.COM
PRINT ACTION (-)

PRINT LOOP (-)

CLOSE

RELEASE SELECTION

RELEASE ACTION

RELEASE LOOP
@[USER.HELPER]JHELPER

FINISH

END_ PROCEDURE

"EXECUTE MENU"
"1 NO ACTION"

Example of PROC6 - Example of PROC7 -
! Escape to DTR ! Escape to DCL

REDEFINE PROCEDURE PROC6; REDEFINE PROCEDURE PROC7

PRINT 'EXIT FROM MENU’ EXIT
END PROCEDURE END PROCEDURE
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Example of HELPER file produced when SELECTION=6

EXECUTE PROC6
! NO ACTION

%k &k k

<<WARNING>>

Nesting Limit Kicks You Out if You Don'’t Exit

? Datatrieve Does Windows ?

Jeff Leving - Abilene Christian University, Abilene, TX

kkkk

Jeff presented a technique for using ASCII

cursor control in

Datatrieve PRINT statements to provide a "Window" of Help Text.

Scenario:

Problem:

Solution:

Method:

A record field often requires a code value instead of
a full description and there are several value from
which to choose. An example may be a department code
for a company with only 12 major departments. Because
the departments are fairly static, you decide to wuse
the VALID IF clause in the record definition, rather
than creating a dictionary table.

for someone to add
file, you need
from which

When you create a procedure
employees (records) to the personnel
to display the valid department codes
he/she can choose.

Use the PRINT statement to manipulate the screen
regions and cursor control to display code options and

their related descriptions during the prompt for

input.

1.) Hint: to embed ASCII escape sequences (e.g.
<ESC>[2J = <clear screen), bring your procedure

sequence of
character:

into EDT and wuse the
keystrokes to create the
PF1,27,PF1,KP3

following
<ESC>

2.) At the beginning of the ADD
scrolling region for 1lines 1 through 20
(<ESC>([1;20r), clear the screen, and set the
cursor to the top of the screen (<ESC>[1;1H)

procedure, set the

3.) When prompting the user for fields during the ADD,
I use the following method:

STORE domain USING BEGIN
fieldl = *."prompt text"
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Example:

field2 = *."prompt text"

fieldn = *."prompt text"
END

of the 12 code
I show the
the screen

4.) For the field that requires one
values, "prompt text" gets messy. So
values in a "window" at the bottom of
(lines 21 thru 24) as follows:

a.) save the current cursor position and attrib’s
(<ESC>7).

b.) position the cursor in the top left of window
(<ESC>[21;1H) and clear the window (<ESC>[J)

c.) display the codes (Hint: if you need more
than 80 columns, embed a <LF><CR> sequence as
follows: PF1,10,PF1,KP3,PF1,13,PF1,KP3)

d.) restore cursor position and attrib’s (<ESC>8)
and finish the prompt text.

.) Record definition:

03 DEPT_CODE PIC X(3)
VALID IF DEPT_CODE = "AQl","BO2","CO3", etc.

.) Procedure ADD text:

! Set up scrolling region, clear screen, home
PRINT "<ESC>[1;20r<ESC>[2J<ESC>[1;1H"
PRINT "Please enter new employee data:, skip
STORE PERSONNEL USING BEGIN

EMPLOYEE ID = *."5-digit ident no."

LAST NAME = *."last name (max. 15 letters)

DEPT CODE = * "<ESC>7<ESC>[21;H<ESC>[Jvalid -
options<LF><CR> AQl=Advertising; -
B02=Bus. Office;C03=Computer Services; -
...<ESC>8dept. code"

END

.) What is displayed:

Please enter new employee data:

Enter 5-digit ident. no.:
Enter last name (max. 15 letters):

12345
Leving
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Enter dept. code: #

(line 20)
Valid options:
A0l=Advertising;B02=Bus. Office;C03=Computer Services;.

Other Uses:

o Displaying special error messages (from complex valida-
tion, invalid menu options, etc.)

o "I'm working" messages for routines that may be a bit slow
o Status messages
Caution!:

o Maximum length for text with a PRINT statements is 247
chars.

o You may need <ESC>< to set the terminal to ASCII

o If you modify the VALID IF clause, be sure to update your
windows!

o There may be unexpected results on VT100’'s w/o the AVO
cards.

kkkk

The Case of the Missing Quotes
Dale Weathers - Summer Institute of Linguistics

kkk*k

"This 1is barely magic and barely Datatrieve and I can probably
barely communicate what I do but I do it all the time because I
can barely type. The problem is the ’'missing quote’. You make
this big 1long procedure (940 lines). (You might wonder why I
have a procedure which is 900 lines or longer but that’s because
of some other magic that I do.) When your done, you try to run it
and you get
- Expected Quote ... encountered ...

so you say 'Oh no, every PRINT statement’s got all kinds of

literals in it.’ So you go in and edit the procedure [using
screen mode, go to the top, and find out how many 1lines there
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are.]"

*

EDIT procedure
SHO BUFFER
=MAIN 940 LINES

"The first thing I want to do is to make sure that all the quotes
are the same kind, either single or double quotes."

* S /'/"/REST Lo

"Then I substitute double quotes for double quotes and it tells
me how many times it replaced it."

* s /"/"/REST ! on 940 lines
REPLACED 401 TIMES

"You say, ’‘uh oh, I obviously have an odd number.’ That was the
problem to begin with but where is the odd quote in the 940 lines
of code? Well, if VMS can do a binary search so can I!"

* +400 ! move down 400 lines

* S/"/"/REST ! on 540 lines
REPLACED 201 TIMES

* +240

* s/"/"/REST
REPLACED 100 TIMES

* -120

* S/"/"/REST
REPLACED 150 TIMES

* —-60

*x S/"/"/REST
REPLACED 173 TIMES

move down 240 lines
on 300 lines

oop’s went too far
move up 120 lines

on 420 lines

didn’t move up enough
move up 60 lines

on 480 lines

4= b= 4= s o= s e o=

"I could Ao this one more iteration but I know that the problem

is between here and the bottom of the buffer." The problem quote

is within the next 23 occurrences (173 - 150) so it's easy at this
point to enter screen mode and manually locate the errant quote.

One problem... What do you do if you’ve included comments
like...

! Son't

What jou can do is, at the beginning, search for occurrences of
v and substitute N'T.

[Question from audience:] "Why do you have 900 line procedures?"

[Dale’s response:] "That’'s because I write more compact code than
one of the other guys in my shop that has..."
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SELECT in BEGIN-END
Tom Greer - Boeing, Seattle, WA

khkkk

"They always told me that you can’t use a SELECT within a
BEGIN-END loop. One day, by mistake, I tried it.

We know you can do this:

FIND A IN FOO
SELECT

but you can also do this and it still works!

BEGIN

PRINT

MODIFY NAME, ...
END

[Comment from Phil Naecker:] "... in the last issue (April 1985)
of the newsletter, you'’ll want to read about the internals of
Datatrieve to find out why you can do that and when you can’t.

* Kk kX

More Select Inside BEGIN END Block
Frank Schipani - ACSC, Decatur, GA

*kkk

"The application is a data entry system where there are multiple
data entry operators and each one has to be assigned a wunique
data entry reference number. The mechanism is to have a file of
forms with two elements, form name (FORMNAME) and data entry
reference number (DERNO)."

01 FORMLIST.
03 FORMNAME PIC X(8).
03 DERNO PIC 9(8) COMP.

"It is accessed in the following way. The FIND statement for
FORMLIST occurs before the beginning of the block. Within the
block I have a SELECT (which locks the record.)" The data entry
reference number is assigned to a temporary variable and is
incremented by one. The record is then de-SELECTed to release
the record thereby making it available to the next operator.

DECLARE TEMPDERNO PIC 9(8) COMP.

FIND FORMLIST WITH FORMNAME = "MAINFORM"
WHILE DOMORE EQ "Y"
BEGIN
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SELECT
TEMPDERNO = DERNO
MODIFY USING DERNO = TEMPDERNO + 1
SELECT NONE
PRINT "Data Entry Ref #:",TEMPDERNO (-)
STORE MAINFORM USING
BEGIN
OPNAME = *.'Operator Name’

.
.

.

khkkk
"NOT FIND"
Warren Alkire - Abilene Christian University, Abilene, TX

kkkk

"My registrar came to me and said, 'We're a little low on
registration this term and what the administration as asked me to
do is to increase our registration by pre-registering people who
are already here.’ Being a math major, I always liked Boolean
logic and I figured that if you can do a FIND why can’t you do a
NOT FIND? What I want to do is this... I want to find all the
people that are in this group (861) but not in this group (864)."
"This is done with an extract and two or three passes through the
file."

01 RE-REC.
03 KEY.

05 TERM PIC X(03).

05 CAMPUS PIC X(02).

05 SID PIC X(09).
03 DATA.

'The term registered

!Student ID number

’

01 EXTRACT.
03 KEY.

05 TERM PIC X(3

05 CAMPUS PIC X(2

05 SID PIC X(9

03 FLAG PIC X(1

’

READY RT SHARED
DEFINE FILE FOR EXTRACT
READY EXTRACT WRITE

!Create a temporary file

tAfter the next statement all students registered in term
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tone with have a record in EXTRACT.

FOR RT WITH KEY STARTING WITH "861"
STORE EXTRACT USING

BEGIN
TERM = "864"
CAMPUS = CAMPUS
SID = SID
FLAG = "y"
END

!After the next statement, all students registered in
tterm one AND in term four will have the FLAG = "N";
!students registered ONLY in term one will have FLAG="Y".

FOR EXTRACT CROSS RT OVER KEY MODIFY USING FLAG = "N"

tSince all records in extract came from term one,
tre-modify TERM to reflect this.

FOR EXTRACT MODIFY USING TERM = "861"

!The following RSE essentially does a NOT FIND!

REPORT EXTRACT CROSS RT OVER KEY WITH FLAG = "Y"

*kkk*k

"Fun With Your LA-50"
Donald E. Stern, Jr. - Warner Lambert Co., Milford, CT
* % %k %k

"I've got a couple of things to share... First, a couple of
months back I published an article showing how to center the
result of the PLOT HARDCOPY statement on your attached LA-50
printer. (one of the things that you get to do, as the
newsletter editor, is publish your own material.)"

As delivered, the DEC version of the HARDCOPY plotting routine is
made up of the following code.

DEFINE PLOT HARDCOPY
ENTRY 0
BEGIN
PLOT HOUSEKEEP 4
OUTPUT_SEGMENT 5
CLEAR_SEGMENT 4
SET SEGMENT 4
PRINT 'S(H)S(E)P[100,200]@BS(H)’
OUTPUT_SEGMENT 5,4,6
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PLOT HOUSEKEEP 2
END
END_PLOT

In the "vanilla" version, the default offset is 50 pixels off the
left margin. 1If one simply modifies the 'PRINT' line as shown
below the output will be more or 1less centered on 8.5 x 11 in.
tractor feed paper.

DEFINE PLOT HARDCOPY CENTERED
ENTRY 0 -
BEGIN
PLOT HOUSEKEEP 4
OUTPUT SEGMENT 5
CLEAR SEGMENT 4
SET SEGMENT 4
PRINT ’'S(H(P[275,0]))S(E)P[100,200]@BS(H)"
OUTPUT_ SEGMENT 5,4,6
PLOT HOUSEKEEP 2
END
END_PLOT

At this and past Wombat Magic sessions, it was shown how escape
sequences can be programmed into Datatrieve procedures in order
to achieve screen control. Escape sequences can also be used to
control your LA-50 (or LA-100, etc.) printer. The following code
fragment from my DTR startup file shows some of these escape
sequences. (Please note that <ESC> represents a single byte
which is the ASCII code for escape, decimal 27.)

DECLARE BOLD COMPUTED BY "<ESC>[1m" QUERY-HEADER IS -.
DECLARE FF COMPUTED BY "<FF>" QUERY HEADER IS -.

DECLARE ROTATE COMPUTED BY "<ESC>[?47h" QUERY HEADER IS -.
DECLARE COMPRESS COMPUTED BY "<ESC>[?431" QUERY HEADER IS -.
DECLARE EXPAND COMPUTED BY "<ESC>[?243h" QUERY HEADER IS -.
DECLARE LAON COMPUTED BY "<ESC>[5i" QUERY-HEADER IS -.
DECLARE LAOFF COMPUTED BY "{{ESC}}[4i" QUERY-HEADER IS -.
DECLARE LA132 COMPUTED BY "<ESC>[4w" QUERY-HEADER IS -.
DECLARE LA100 COMPUTED BY "<ESC>[2w" QUERY-HEADER IS -.
DECLARE LA80 COMPUTED BY "<ESC>[1lw" QUERY-HEADER IS -.
DECLARE LA64 COMPUTED BY "<ESC>[8w" QUERY-HEADER IS -.
DECLARE LA48 COMPUTED BY "<ESC>[6w" QUERY-HEADER IS -.
DECLARE LA40 COMPUTED BY "<ESC>[5w" QUERY-HEADER IS -.
DECLARE VP12 COMPUTED BY "<ESC>[3z" QUERY-HEADER IS -.
DECLARE VP8 COMPUTED BY "<ESC>[2z" QUERY-HEADER IS -.
DECLARE VP6 COMPUTED BY "<ESC>{1z" QUERY-HEADER IS -.
DECLARE VP4 COMPUTED BY "<ESC>[62z" QUERY-HEADER IS -.
DECLARE VP3 COMPUTED BY "<ESC>[5z" QUERY-HEADER IS -.
DECLARE VP2 COMPUTED BY "<ESC>[4z" QUERY-HEADER IS -.

The following code demonstrates the use of four of these escape

sequences to cause the Datatrieve report writer to produce a
hardcopy report, on an attached printer, in which the title and
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column headers are written with bolded print.

REPORT FIRST 40 YACHTS

SET REPORT NAME="Demonstration Report of YACHTS"/"Using Bolding"”

AT TOP OF REPORT PRINT LAON, NEW_ PAGE

AT TOP OF PAGE PRINT BOLD, SKIP 1, REPORT_HEADER, SKIP 2,
COLUMN_HEADER, OFF

PRINT YACHT

AT BOTTOM OF REPORT PRINT LAOFF

END_REPORT

The new VT240 and VT241 terminals are capable of producing

graphics output in which the image produced is COMPRESSED

(normal), EXPANDED, or ROTATED. The escape sequences assigned to

the variables COMPRESS, EXPAND, and ROTATE can be used to select

any of the modes. For example, the Datatrieve statement

PRINT COMPRESS THEN PLOT HARDCOPY CENTERED

will insure that a centered plot of normal size will be printed
regardless of the default hardware setup of the terminal.

If another hardcopy plot 1is created in which the offset is
explicitly set to zero (See HARDCOPY NOOFFSET below) then the
following Datatrieve statement will result in a rotated plot
being printed. [Pat Scopaletti points out that rotated plots are
12 inches long and therefore might not fit on 11 inch paper.]

PRINT ROTATE THEN PLOT HARDCOPY
Here is the code for a hardcopy plot with no offset.

DEFINE PLOT HARDCOPY NOOFFSET
ENTRY 0
BEGIN
PLOT HOUSEKEEP 4
OUTPUT_SEGMENT 5
CLEAR_SEGMENT 4
SET_SEGMENT 4
PRINT 'S(H(P[0,0]))S(E)P[100,200]€BS(H)"’
OUTPUT_SEGMENT 5,4,6
PLOT HOUSEKEEP 2
END
END_PLOT

It is possible to control the horizontal and vertical pitch of an
attached LA-50 printer wusing some of the escape sequences given
above. Examples of their use are given below.

The following statement will turn the attached printer on,

1
! print the first 10 yachts using the current default vertical
! and horizontal pitch, and finally turn the printer off.

!
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PRINT LAON THEN
PRINT MANUFACTURER, MODEL, RIG, PRICE OF FIRST 10 YACHTS THEN
PRINT LAOFF

The following statement turns the printer on, sets the pitch
to 16.5 chars/inch (132 columns/8 inches), prints the first 10
yachts, and turns the printer off. (NOTE: The printer will
be left in compressed print mode.)

PRINT LAON, LA132 THEN
PRINT MANUFACTURER, MODEL, RIG, PRICE OF FIRST 10 YACHTS THEN
PRINT LAOFF

The following statement turns the attached printer on, sets
the horizontal pitch to 5.0 chars/inch (40 columns/8 inches),
the vertical pitch to 3 lines/inch, prints the first 10 yachts
and then resets the horizontal pitch to 10 chars./inch (80
columns/8 inches), the vertical pitch to 6 lines/inch, and
finally turns the printer off.

- o= b 4= o= e o=

.

PRINT LAON, LA40, VP3 THEN
PRINT MANUFACTURER, MODEL, RIG, PRICE OF FIRST 10 YACHTS THEN
PRINT LA80, VP6, LAOFF

Datatrieve/4GL SIG Sponsored Sessions in San Francisco

Symposium Coordinator - Chris Wool

Dallas Symposium attendees indicated to the SIG officers that
more technically oriented sessions were needed. This is what we
have done for San Francisco. In addition, a healthy mix of
non-DTR 4GL sessions have been included in the program. San
Francisco promises to have something for everyone in a full five
days of sessions! What follows is a chronological listing of
scheduled sessions together with abstracts for those sessions.

DT040 - DATA MANAGEMENT SYSTEMS AND DATATRIEVE/4GL SIGS OPENING
SESSION
Monday October 6, 1986 9:00 a.m. - 10:00 a.m.
for the Data
Come to get a

This is the joint opening and roadmap session
Management Systems SIG and DATATRIEVE/4GL SIG.
look at what these SIGs do, and what sessions and activities are
planned by them for the week of the symposium. SIG Steering
Committee members and Digital representatives are introduced.
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DT019 - DECREPORTER - A BUSINESS REPORTING PACKAGE
Monday October 6, 1986 1:00 p.m. - 2:00 p.m.

DECREPORTER is a VAX/VMS product which allows end-users to create
reports by responding to prompts. DECREPORTER is
dictionary-driven, wusing the VAX Common Data Dictionary (CDD),
and may be linked with VAX DATATRIEVE for access to Rdb/VMS and
VAX DBMS data. This session outlines DECREPORTER'’s functional
characteristics and new features, as well as presents examples on
how to customize CDD records and domains to enhance user
friendliness.

DT042 - WHAT ARE FOURTH GENERATION LANGUAGES ANYWAY?
Monday October 6, 1986 1:00 p.m. - 2:00 p.m.

Fourth generation languages (4GLs) are many things to different
types of  users. To programmers, 4GLs are prototyping and
productivity tools; to casual users, they are an easy means to
manipulate and report data; and to data managers, they provide
methods to easily access data required by a variety of
applications.

This panel consists of 4GL users and developers with different
perspectives on the attributes of 4GLs and how they use these
tools. These discussions represent generic 4GLs and are not a
comparison of available products.

DT035 - POSITIONING DIGITAL'’S FOURTH GENERATION PRODUCTS
Monday October 6, 1986 2:00 p.m. - 3:00 p.m.

This session compares various fourth generation language (4GL)
products which have been developed by Digital, discussing the
environments for which they are intended, the intended user of
each product, and the capabilities of each.

DT007 - BEGINNER'S GUIDE TO DATATRIEVE
Monday October 6, 1986 3:00 p.m. - 4:00 p.m.

DATATRIEVE is currently one of Digital’s most popular products.
It is extraordinarily effective in providing a robust means for
interactive access to data in Record Management System (RMS)
files, VAX/Rdb databases, or VAX DBMS databases on VAXes,
PDP-11ls, PROs and DECSYSTEM-20s. This session presents a basic
description of the essential characteristics of DATATRIEVE and
describes situations in which it 1is effective. At the end of
this session, attendees should wunderstand the capabilities of
DATATRIEVE, strategies for using it, and typical situations in
which it is effective.
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DT033 - APPLICATION OF TOP-DOWN DESIGN TO SOPHISTICATED DATABASE
APPLICATIONS USING CDD, DATATRIEVE, AND TDMS

Monday October 6, 1986 5:00 p.m. - 6:00 p.m.

This session presents methods for applying top-down design and
other sound principles from database theory to sophisticated
database applications implemented wusing the Common Data
Dictionary (CDD), DATATRIEVE, and TDMS. Fourth generation data
management tools present inherent difficulties to applying such
principles. oOn the other hand, there 1is great power in these

tools if applications are built to enhance their advantages
instead of fighting their limitations. Digital’s "layered
software" approach to its VAX 1Information Architecture also
introduces difficulties in applying these principles. The

tradeoffs involved and recommended approaches to resolving these
contradictions are explained wusing a liberal number of examples
from two database applications -~ one supporting aircraft
maintenance, the other a personnel information system.

DT025 - HOW I SOLVED MY CODE MANAGEMENT NIGHTMARE USING FMS,
DATATRIEVE, AND RDB

Monday October 6, 1986 6:00 p.m. - 7:00 p.m.

Code management, or the tracking of software distribution on a
multitude of VAXes, can quickly turn into a nightmare without
some form of automated assistance. This session briefly
describes the problems associated with tracking products and
versions onto respective systems, and also the steps we have
taken to solve these problems through DATATRIEVE applications.

The utilization of the Forms Management System (FMS) and Rdb/VMS
through DATATRIEVE 1is explored in depth with examples and
instructions for building applications using these tools. This
discussion is aimed at wusers with some experience using
DATATRIEVE and Rdb. No prior experience with FMS is needed.

DT043 - DATATRIEVE APPLICATION DESIGN TUTORIAL

Monday October 6, 1986 7:00 p.m. - 8:00 p.m.

This session describes the way in which a typical application
might be analyzed and implemented wusing DATATRIEVE. The
presentation includes initial design considerations,

implementation, and performance trade-offs.

This session presents
analysts

information from Digital performance
concerning various aspects of VAX DATATRIEVE. It
discusses design issues (e.g., FOR versus FIND, query
optimization, CROSS, nested FOR loops, etc.), Record Management
System (RMS) file design and tuning, and some Common Data
Dictionary (CDD) considerations.
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DT037 - PERFORMANCE MANAGEMENT FOR DATATRIEVE APPLICATIONS
Monday October 6, 1986 8:00 p.m. - 9:00 p.m.

This presentation discusses the management of performance (speed
and resource consumption) for DATATRIEVE applications. It
presents specific information to assist you in determining if you
have a DATATRIEVE performance problem; and if so, how to fix it.
Topics covered include an overview of performance management;
the tuning and monitoring tools available to you; how
DATATRIEVE’s architecture and internals affect performance; and
strategies for improving performance. Hints and kinks for the
developer interested in building efficient DATATRIEVE
applications also are presented.

Since much of the session material applies to almost any data
management application on a VAX (including applications in COBOL,
BASIC, and other third generation languages), attendees who do
not use DATATRIEVE will also be interested in this talk. Bring
your System Manager as well, as many of the topics are pertinent
to the management of systems with heavy DATATRIEVE usage.

DT041 - ADVANCED RMS FILE DESIGN AND TUNING FOR DATATRIEVE
PERFORMANCE

Monday October 6, 1986 9:00 p.m. - 10:00 p.m.

DATATRIEVE performance is dominated by file design and file
disorganization. This presentation uses DATATRIEVE graphs to
show how the performance monitoring techniques within DATATRIEVE
can be used to determine which factors affect optimal file design
and tuning. This presentation discusses the following topics
in-depth: how to wuse the Record Management System (RMS)
utilities to determine the level of disorganization of a file;
how to optimize files using the File Definition Language (FDL);
and how to reload files.

DT036 - RMS BASED 4GL DEVELOPMENT TOOLS
Tuesday October 7, 1986 9:00 a.m. - 11:00 a.m.

This session is an overview session which describes application
development tools, with emphasis on a database manager and an
application generator, and how these tools make it possible to
create sophisticated applications without Rdb, FMS, CDD, etc.

There is an in-depth discussion of the A-to-Z Database Manager
and A-to-Z Application Generator and how these products are used
to reduce the amount of development effort involved in creating
fully integrated applications. This session includes a 1live
demonstration of each product to help show the power of these
products as application development tools.
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DT048 - APPLICATION DEVELOPMENT USING INTELLECT/RDB
Tuesday October 7, 1986 1:00 p.m. - 2:00 p.m.

This session briefly introduces the capabilities of INTELLECT, a
natural language front end to VAX Rdb/VMS, which allows English
language query update and definition of Rdb databases. The
primary focus of the session 1is on the application development
cycle for INTELLECT.

Development of a fluent and robust INTELLECT application which
meets the needs of its target audience 1is similar to any other
end-user application development process. In this session we
examine the lexicon development cycle and consider what should be
done in each phase to ensure success. Topics include introducing

potential users to INTELLECT and assessing their needs; choosing
or designing a database for English query; developing the
lexicon; introducing the application to end users; assessing
its performance; and strategies for effective lexicon
maintenance. Attendees should gain an understanding of the
overall implementation process and receive practical guidelines
for success with INTELLECT.

DT013 - AN EXAMINATION OF USES OF ACCENT R

Tuesday October 7, 1986 2:00 p.m. - 3:00 p.m.

The first portion of this presentation discusses the selection

process. A brief outline is given of the following criteria used
in the selection of a database system: a) user friendliness, b)
programmer productivity, «c¢) ease of wuse, d) DECSYSTEM-20/VAX
syntax similarity, and e) performance.

Next, the session presents the current wuses of Accent R at
Fairfield University: a) academic, including teaching course;
b) accounts receivable; <¢) student records, including biography,
grading, transcripts, registration, class lists, and housing; d)
financial aid; e) purchasing; f) alumni, including pledge
processing, biography, and reunion events; g) admissions,
including biography, inquiry, reporting, acceptance letters, and
survey; h) personnel, including biography and reporting; and i)
survey analysis.

Each application is described in the 1light of Accent R, which
permitted rapid and elegant programming. Wherever possible, a
comparison is made with conventional programming tools.

There is brief outline of the details of Accent R to introduce
the audience to the features of this database system, so that
attendees may leave with concrete information about the strengths
and weaknesses of Accent R, thereby assisting them in making a
choice.
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DT009 - DATATRIEVE SOFTWARE CLINIC
Tuesday October 7, 1986 3:00 p.m. - 5:00 p.m.

This session allows the DATATRIEVE user to obtain one-on-one help
from an experienced DATATRIEVE wizard. A DATATRIEVE/Fourth
Generation Languages Special 1Interest Group (DTR/4GL SIG)
representative meets you at the door and directs you to an
appropriate expert, who spends as much time with you and your
problem as you require. All levels of inquiries are accepted,
from the beginner to the 'seasoned’ DATATRIEVE professional. The
experts consist of Digital developers and experienced members of
the DTR/4GL SIG.

DT006 - ADVANCED DATATRIEVE RECORD DEFINITIONS
Wednesday October 8, 1986 9:00 a.m. - 10:00 a.m.

The record definition is the basis for all data retrieval within
DATATRIEVE. There are many possibilities for the manipulation of
data, and the presentation of that data, which are not
immediately obvious nor presented in the documentation. This
session 1is intended for those persons who are familiar with
DATATRIEVE and are looking for additional methods of describing
data, who have to interface with files written by other
programs/products, or who need additional options in developing
special applications.

DT027 - ADVANCED REPORT WRITING TECHNIQUES IN VAX DATATRIEVE
Wednesday October 8, 1986 10:00 a.m. - 11:00 a.m.

The DATATRIEVE Report Writer is made up of just a few single
statements that may be used to create simple or complex reports.
Because of the many defaults, it is easy for a novice to get
started; however, users soon find they need more than just the
standard defaults. With a little imagination and creativity, the
power and flexibility of VAX DATATRIEVE makes it possible to
create almost any report you need. A series of examples are
discussed which demonstrate advanced and unusual applications.

DT008 - USING THE DATATRIEVE CALL INTERFACE
Wednesday October 8, 1986 11:00 a.m. - 12:00 noon

This session explains and demonstrates the use of the DATATRIEVE
call interface. Using the call interface, the wuser can
incorporate a highly effective interactive capability into an
application; add functionality to DATATRIEVE by using
user-defined keywords; provide very effective menu-driven
applications; and, 1in general, combine the best of both third
generation langqguages, such as COBOL, BASIC or FORTRAN, and the
powerful capabilities of DATATRIEVE. Although this session is an
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advanced session, the emphasis is on demonstrating how easy it is
to use the call interface.

DT005 - MANAGING YOUR ALL-IN-1 SYSTEM WITH DATATRIEVE
Wednesday October 8, 1986 12:00 noon - 12:30 p.m.

The tools provided by Digital for managing an ALL-IN-1 system can
be tedious and cumbersome. This session provides techniques for
managing an ALL-IN-1 system using DATATRIEVE.

DT030 - SPATIAL GRAMMAR - LEAVING QUERY LANGUAGES SPEECHLESS?
Wednesday October 8, 1986 2:00 p.m. - 3:00 p.m.

Both fourth generation 1languages and natural language systems
have linear, word-oriented grammars which the user must type.
Like other command languages, they are sensitive to typographic,
syntactical, and semantic errors. A spatial grammar, by
contrast, is graphic, two-dimensional, and uses a pointing device
for command input. PICTOR is a Digital Standard Relational
Interface (DSRI)-based query/application language implemented
with a spatial grammar. This session compares spatial grammar
concepts and linear grammar concepts by comparing PICTOR and
DATATRIEVE, with particular emphasis on human interface issues.

DT044 - 4GL APPLICATION DEVELOPMENT GUIDELINES
Wednesday October 8, 1986 3:00 p.m. - 4:00 p.m.

There are no current comprehensive guidelines for developing
applications with fourth generation languages (4GLs) which have
achieved even a minimal level of acceptance in the commercial
data processing world. Time and time again we have seen that
performance problems are directly related to a good approach
toward development and the quality of the application design. We
have seen a failure to follow a development approach that
effectively utilizes a 4GL as a development tool. Lately,
experienced system developers have joined together to agree on a
common approach to application development. The result is a set
of guidelines which have been successfully proven.

This session provides a basic overview of Application Development
Guidelines (ADG), and why they are important. It includes a set
of overhead slides and covers the steps of a basic approach using
4GLS.

DT017 - VAX DATATRIEVE'S INTERFACE INTO RELATIONAL DATABASES: HOW
IT WORK?

Wednesday October 8, 1986 4:00 p.m. - 5:00 p.m.

This session presents a technical overview of how VAX DATATRIEVE
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interfaces into Digital’s family of relational database products.
The first portion of the talk covers the user-level interface
into DATATRIEVE, and how it relates to relational databases. The
second portion of the talk covers the more technical aspect of
the interface, specifically, covering the internal architecture
and design of DATATRIEVE's interface into the relational database
itself. Some general areas of coverage include transaction
considerations, locking and access considerations, and a
comparison of DATATRIEVE commands and how they map into
relational databases.

DT047 - USING RDB AND DATATRIEVE TOGETHER: LESSONS LEARNED
Wednesday October 8, 1986 5:00 p.m. - 6:00 p.m.

This session addresses lessons learned using the VAX layered
products Rdb and DATATRIEVE together. People with novice to
intermediate knowledge of either product will want to attend.
Topics include: a) how using both products expands your math
function capabilities; b) a comparison of CROSS clauses between
Rdb and DATATRIEVE; c) ways we expanded DATATRIEVE graphics
capabilities to meet the requirements of scientific applications;
d) lessons learned regarding DATATRIEVE host language call
interfaces; e) school of hard-knocks knowledge regarding Rdb
host interfaces.

DT003 - THE BEST OF WOMBAT MAGIC
Wednesday October 8, 1986 6:00 p.m. - 7:00 p.m.

In the past, Wombat Magic sessions have provided an enormous
wealth of information regarding clever ways to wuse DATATRIEVE.
This session consolidates the best of the magic from past
sessions into a single session. Items of interest for both
beginning and advanced users are presented at this session.

DT031 - CALLING DATATRIEVE-11 FROM HIGH-LEVEL PDP-11 LANGUAGES
Thursday October 9, 1986 9:00 a.m. - 9:30 a.m.

The DATATRIEVE-11 call interface facility allows for interfacing
high 1level PDP-11 languages with DATATRIEVE. This interface
allows access to DATATRIEVE-11's unique dictionary and its
facilities to manipulate and manage data. Merging
DATATRIEVE-11's data handling capability and a high level
language’s speed and ability to do complicated functions allows
new or revised systems to be easily brought up and tested. This
also allows for more prototyping of new applications and greater
programmer productivity.

This session provides a comprehensive look at the <call interface

facility including an overview, a detailed look at each of the
calls, some common problems users encounter, and some hints on
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how you can better utilize the facility. A general knowledge of
writing DATATRIEVE procedures is assumed.

DT032 - DATATRIEVE-11] INTERNALS AND PERFORMANCE OPTIMIZATION
Thursday October 9, 1986 9:30 a.m. - 10:30 a.m.

DATATRIEVE-11 is an interactive query, report, and data
maintenance system that is well suited for low-cost, multi-user
systems. At this session, a software engineer from Digital’s
DATATRIEVE-11 Development Group will provide helpful hints on how
to optimize DATATRIEVE-11l applications for improved performance.

DT016 - VAX DATATRIEVE INTERNALS
Thursday October 9, 1986 10:30 a.m. - 11:30 a.m.

This session first addresses the status of current versions of
the VAX DATATRIEVE product. Following the status report, this
session provides an overview of some of the internals of VAX

DATATRIEVE, and provide some suggestions for optimizing
DATATRIEVE applications based on these internals. Some of the
areas covered include DATATRIEVE invocation and start-up,

procedure and loop organization alternatives, and trade-offs

during the execution phase of DATATRIEVE.

DT024 - VAX TEAMDATA - END-USER INFORMATION MANAGEMENT
Thursday October 9, 1986 4:00 p.m. - 5:00 p.m.

This session describes VAX TEAMDATA, a new end-user information
management product from Digital. VAX TEAMDATA provides powerful,
yet easy to use, information management capabilities to those who
need to use data in their work, but who do not want to do data
processing. The session presents how TEAMDATA lets users easily
store and modify data, using a screen-oriented, text-editing
style, in a powerful relational database management system (VAX
Rdb/VMS). Examples of how TEAMDATA users can perform their tasks
by selecting items from strip menus, using a command language, or
a combination of the two, is presented. This discussion covers
how TEAMDATA allows wusers to manipulate their personal data as
well as shared or remote databases, as simple tables, in
spreadsheets, reports, and graphs, and to perform complex query
and data reduction operations. This session illustrates how VAX
TEAMDATA is the solution to the need many non-computer
professionals have for access to information for use in a broad
range of decision support activities.

DT023 - VAX RALLY TECHNICAL OVERVIEW

Thursday October 9, 1986 5:00 p.m. - 6:00 p.m.

This session provides a technical overview of a new Digital
&
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fourth generation product for rapid prototyping and development
of forms, memos, reports, and relational databases. The session
also describes how RALLY can be wused to solve sophisticated
information management problems in a distributed VAX environment.

DT020 - DESIGNING AN APPLICATION USING THE VAX FORMS MANAGEMENT
SYSTEM AND DATATRIEVE
Thursday October 9, 1986 6:00 p.m. - 7:00 p.m.

This session takes a top-down approach to the design, coding, and
implementation of a software package created using the VAX Forms
Management System (FMS) and VAX DATATRIEVE. The attendee should
gain a knowledge of creating forms and form libraries, and using
VAX DATATRIEVE to add, modify, and retrieve data stored in Record
Management System (RMS) sequential and indexed-sequential files
using the VAX forms management interface.

DT012 - WRITING MENU-DRIVEN SYSTEMS IN VAX DATATRIEVE
Thursday October 9, 1986 7:00 p.m. - 8:00 p.m.

There are four commonly used methods for providing menus for
systems written in VAX DATATRIEVE: writing the menu wusing
interactive DATATRIEVE; writing the menu using logicals;
writing the menu using DCL; writing the menu using callable

DATATRIEVE. This session demonstrates how to create a menu using
each method. In addition, a comparison of the methods is
presented. This comparison emphasizes the cause and length of

the user’s waiting time, and the impact that each menu method has
on system resources.

DT002 - WOMBAT MAGIC
Thursday October 9, 1986 8:00 p.m. - 10:00 p.m.

Wombat Magic is an enchanted time when DATATRIEVE wizards and
novices alike gather to share their magic. Magic can include
special or unusual solutions to problems, unique or new ways to
use DATATRIEVE, etc. Bring your magic, simple or esoteric, to
share with novices or wizards. Remember, what may not seem like
magic to you may be the answer to another user’s problem. Prizes
will be awarded for best magic, and often just for being present.

DT011 - WHAT’S WRONG WITH FOURTH GENERATION LANGUAGES
Friday October 10, 1986 9:00 a.m. - 10:00 a.m.

This is a general discussion of the current state of fourth
generation languages (4GLs). It briefly touches wupon the
definition and use of 4GLs and how they £fit into, and have
changed, the entire spectrum of typical application development.
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This session examines the two basic strategies that 4GL vendors
have taken in solving the traditional problems of application
development: information center 4GLs (intended primarily for
end-users) and development center 4GLs (intended primarily for
data processing professionals). Included in this discussion is a
look at the two different prototyping philosophies typically
found in each type of 4GL.

This presentation categorizes the different types of products
that are referred to as 4GLs. A closer look is made at two of
these categories: relational database systems and
file-independent languages. Lastly, the audience is left with
some general topics to consider when investigating various 4GLs.

DT029 - EVALUATING FOURTH GENERATION LANGUAGES ACROSS THREE
ENVIRONMENTS
Friday October 10, 1986 10:00 a.m. - 10:30 a.m.
This presentation discusses the process used to examine and
choose a fourth generation language (4GL). Special emphasis 1is
placed on evaluating those packages which are capable of running
across three different environments: the IBM/MIV, VAX/VMS, and
the PC/DOS environments. Topics include: how to identify 4GLs;
how to determine company requirements; matching requirements to
products; and how to identify the best product out of those
which met the requirements.

DT018 - USING VAX DATATRIEVE GRAPHICS
Friday October 10, 1986 1:00 p.m. - 2:00 p.m.

The VAX DATATRIEVE PLOT statement gives wusers a gquick and
easy-to-use method of displaying information as a graph. A wide
range of predefined plot formats are used to enhance decision
support applications and can be produced in hardcopy form for
presentations and reports. This session presents effective
techniques for producing graphs from data managed with VAX
DATATRIEVE.

DT004 - INTEGRATING DATATRIEVE WITH DECALC AND DECGRAPH
Friday October 10, 1986 2:00 p.m. - 3:00 p.m.

One is able to integrate DATATRIEVE with a number of other
Digital products. This session presents ways in which to use
DATATRIEVE with DECalc, Digital’s electronic spreadsheet product,
and DECgraph, a business graphics product.

DT022 - VAX DATATRIEVE SECURITY USING ENVIRONMENT ACCOUNTS AND
ACCESS CONTROL LISTS

Friday October 10, 1986 3:00 p.m. - 4:00 p.m.
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DATATRIEVE system and data security are paramount, particularly
where personnel or financial data are maintained, or where
sensitive failure analysis 1is performed. This 1is true for

DATATRIEVE systems with single or multiple users. A relatively
straightforward system design and protection scheme has been
developed to assist in optimizing data integrity. Examples of
several different systems are examined, together with the "CASE"

method of data protection.

DT039 - DATATRIEVE/4GL SIG CLOSING SESSION
Friday October 10, 1986 4:00 p.m. - 5:00 p.m.

This session is the final session for the DATATRIEVE/4GL SIG. In
this session, we wind up any loose ends that have developed
during the symposium and establish plans for the next symposium.
At this session, Digital developers respond to the product
improvement request (PIR) items which accumulate in the
Campground during the symposium.

FLASH!!!

Pheonix (WNS) - Local residents are wondering who exactly is the
owner of this vehicle. Reports generated by different people
tell of a mysterious, short, hairy man seen driving the car. Eye
witnesses say the driver acts "...as if the road was his
domain... crossing lanes, plowing through fields, and acting like
a man out of context driving on the road".
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Monday

Tuesday

Wednesday

Thursday

Friday

Summary of DTR/4GL SIG Sponsored Sessions

9:00-10:00am

1:00- 2:00pm
1:00- 2:00pm
2:00- 3:00pm
3:00- 4:00pm
5:00- 6:00pm
6:00- 7:00pm
7:00- 8:00pm
8:00- 9:00pm

9:00-10:00pm

9:00-11:00am
1:00- 2:00pm
2:00- 3:00pm
3:00- 5:00pm

9:00-10:00am
10:00-11:00am
11:00-12:00pm
12:00-12:30pm

2:00- 3:00pm
3:00- 4:00pm
4:00- 5:00pm
5:00- 6:00pm
6:00- 7:00pm
9:00- 9:30am

9:30-10:30am
10:30-11:30am
4:00- 5:00pm
5:00- 6:00pm
6:00- 7:00pm
7:00- 8:00pm
8:00-10:00pm

9:00-10:00am
10:00-10:30am
1:00- 2:00pm
2:00- 3:00pm
3:00- 4:00pm
4:00- 5:00pm

in San Francisco

DMS & DTR/4GL Opening Session

DECREPORTER

What are 4GLs

Positioning DEC'’s 4GL Products

Beginner’s Guide to DATATRIEVE

Top-down Design and 4GL Tools

How I Solved My Code Management Nightmare
DATATRIEVE Application Design Tutorial
Performance Management for DATATRIEVE
File Tuning for DATATRIEVE Performance

RMS Based 4GL Development Tool
INTELLECT/Rdb Application Development
Uses of Accent R

DATATRIEVE Software Clinic

Advanced DATATRIEVE Record Definitions
Advanced DATATRIEVE Reports

DATATRIEVE Call Interface

Managing All-In-1 with DATATRIEVE
Spatial Grammar

4GL Application Development Guidelines
DATATRIEVE Interface into Rdb

Rdb and DATATRIEVE Lessons Learned
Best of Wombat Magic

Calling DATATRIEVE-11 from Languages
DATATRIEVE-11 Internals and Perf. Opt.
VAX DATATRIEVE Internals

VAX TEAMDATA Overview

RALLY Technical Overview

Designing Applications with DTR and FMS
VAX DATATRIEVE Menus

Wombat Magic

What'’s Wrong with 4GLs
Evaluating 4GLs

VAX DATATRIEVE Graphics
DATATRIEVE, DECalc, and DECgraph
DATATRIEVE Security

DTR/4GL SIG Closing
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Hello Merry-men;

My initial address may seem a bit strange but after coming
from a Woods meeting it may seem more appropriate. I'm not
practicing for San Francisco. As Tony used to say, that is
where I left my heart. Perhaps some of you do not know what
takes place in a woods meeting.
Unlike Robin Hood we do not rob from the rich and give to the
poor. That is the Government's job. I wonder if they
understand the concept. Anyway, in this meeting Bob Shive
sralias Robin Hood of the South, took his field generals into
the woods for three days. They discussed mapping out
strategy for the oncoming year. We map out the territory
for the next two DECUS's. Here are some of the key issues
that were brought before the table for discussion:

1. Are we offering quality presentations?

2. Should we offer the bulk of the EDUSIG presentations
at the beginning of the week or the end?

3. Should speakers have to pay for transportation,
lodging and registrations?

4. Should one day of registration be so costly?
5. What can we do to attract more expert speakers?

6. Should we have an speaker evaluation process for the
audience to use?

7. Should there be more sessions with shorter time
are less sessions with more time?

8. Why are half of the DECUS attendees first timers?
Why is there such an attrition rate?

9. How do we involve more people in the EDUSIG group?
10. Could the evening bust be better spent?
11. Should there really be a DECUS theme?

12, Would it be worth the time and effort to supply a
tour of the DEC floor show?

13. When is the best time to have the wrap-up-sections?
14. Should there be an EDUSIG software swap?

15. Do we need presymposia?
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16. What is the interest in the Clearing House concept?

17. 1Is it right for your EDUSIG president to work his
merry men 12 hours a day during the Woods meeting?

This should certainly erase some of the cobwebs in your
brain and give you something to chew on.

Thanks, Jan, for your article on word processing. There are
certainly 1lots of them to choose from. Also if you have
not already given the Clearing House concept thought you
might pursue the idea. DEC has placed DAL & CAS in the
Market Basket at a reasonable price. Contact a DEC person
or one of the the EDUSIG officers. We are more than willing
to help.

Once again I invite your thoughts and ideas on these issues
or any others. We can always use better ideas. Who has a
better idea? Send your comments (60-65 characters per line,
55 lines per page) to me, we need input.

Your editor,
Fred Bell
Taft College

Taft, CA 93268
(805-763-4282)
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CLEARINGHOUSE

The first edition of THE CLEARINGHOUSE Catalog is now
available, offering several interesting VAX/VMS software
packages for use across campus.

THE CLEARINGHOUSE FOR ACADEMIC SOFTWARE was established
earlier this year by Iowa State University to provide you
with moderately priced VAX/VMS software for your classrooms
and research.

The educational community will gain access to a broad range
of academic software for disciplines across campus, as well
as the incentive to continue developing and sharing more and
better academic software.

All software in this not-for-profit distribution center has
been developed by educators and researchers. Owners receive
a 25 percent royalty and are responsible for telephone
support of their packages.

The catalog describes programs available, including their
area of instructional use, the topics covered or functions
performed, the targeted audience, and the hardware and
software requirements. The catalog is available in
electronic format as well, and can be accessed by dialing
via modem (515) 294-6085. Your Username is CHCAT and your
Password is also CHCAT.

The catalog also explains how to use THE CLEARINGHOUSE's
online previewing system which allows you the opportunity to
view a software package before ordering.

There are several interesting packages now available,
including a statistics course from the University of
Delaware.

The University of Delaware VAX Statistics Course

The University of Delaware VAX statistics Course is a
thirty-module, one-semester, college-level tutorial on the
basic concepts of statistics. It is intended for the non-
math major. Under a grant from Digital, the courseware was
developed by three faculty members from three different
academic departments on campus. The University of Delaware
has been involved with computer-based courseware development
for ten years using a variety of vendors' equipment. The
development of this statistics course has given the
university an understanding of, and appreciation for, the
flexibility and capabilities of the VAX/VMS system and our
computer-based education products.
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Some of the features of the statistics package are:

o colorful, graphical illustrations of mathematical and
statistical relationships using examples and exercises;

o databases built into the 1lessons which are used
extensively in the examples and exercises to illustrate
various distributions;

o a comprehensive glossary of statistical terms and
symbols, accessible from any point within the lesson;

o an instructor-controlled symbol substitution table that
gives each instructor the ability to match symbols seen
on the computer to the same symbols use in the textbook
of their choice;

o software that controls student access to the lesson;

o a commenting facility which allows students to
communicate with the instructor via computer mail while
in the lessons;

o a matrix index that allows students to access not Jjust
individual lessons, but also subsections of a lesson.

In addition to the Delaware statistics course, packages
currently available from THE CLEARINGHOUSE span the broad
range of applications on campus, from scientific simulations
to humanities computer-based education modules.

[Mail in card:]

THE CLEARINGHOUSE FOR ACADEMIC SOFTWARE
The Computation Center

104 Computer Science Building

Iowa State University

Ames, Iowa 50011

(515) 294-1832
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SELECTING A WORD PROCESSING PACKAGE
Jan Bickerstaff
Millsaps College

In the spring of 1984, Millsaps
agreement with Digital Equipment

College entered into a quantity discount
Corporation for the purchase of Rainbow
personal computers. Rather than trying to support myriad word processing
software packages for the Rainbow, the Computer Services Department at
Millsaps decided to select one word processing package that would be supported

by the department. The purpose of this article is to describe the word
processing software evaluation that was conducted as a result of that
decision.

The following steps were followed in the evaluation:
1. Evaluate word processing workload
2. Determine necessary features
3. Select software packages to be evaluated
4. Perform evaluation of each package
a. Feature check list
b. Subjective evaluation
5. Select package, based on evaluation
1. Evaluate word processing workload
At Millsaps, it was necessary to select software that could be used by our
administrative offices as well as our faculty. We characterized our
workload as follows:
Academic applications
Examinations
Lecture notes
Books and articles
Administrative applications
Promotional/informational mailings
Reports
Correspondence

Contracts and briefs

Business/financial applications

Collection letters
Budgets
Financial statements
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Determine necessary features

The computer services staff compiled lists of desirable features for each
of the types of documents mentioned in step one. In addition, a
subjective evaluation form was developed.

Select group of packages to be evaluated

The packages to be evaluated were selected on the basis of reviews in
current periodicals and conversations with users at other colleges. After
compiling a 1list of potential software for evaluation, an educational
sales representative for each vendor was contacted. A free thirty-day
evaluation period was arranged with the vendor and information on prices
and license policies was noted at that time. The word processing packages
selected for evaluation were WPS-80, FinalWord, WordPerfect, WordMARC, and
Samna Word III.

Perform evaluation of each package
a. Feature checklist

Each package was compared with the list of features prepared in step
two. If the package contained the feature a one was assigned. If not,
a zero was assigned. After the features were evaluated, a composite
score was assigned to each package. This feature check enabled a
preliminary comparison of the packages and pointed out whether any of
them was lacking several features in a particular area.

checklists is 1included at the end of this

A copy of the feature

article.
b. Subjective evaluation
This part of the evaluation was designed to assess performance and
ease of use for each package. The subjective evaluation of the

software was conducted by a variety of wusers, including, when
possible, naive users.

A copy of the
this article.

subjective evaluation form is included at the end of

Select package based on evaluation

None of the packages was eliminated from our list based on the feature
check. Samna Word III was eliminated, after evaluation, because of price.
We, relied heavily on our subjective evaluation in making our decision.
As mentioned earlier, we have a small support staff at Millsaps. This
caused us to emphasize ease of use and some type of introductory tutorial,
rather than execution speed and sophistication.
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The package that we selected, based on our evaluation, was WordMARC. 1In
retrospect, we believe that our evaluation was effective. This does not
mean that we have received no complaints or have been completely
satisfied. Several users have complained about the amount of time
necessary to load the software and the speed at which it executes print
operations. In future evaluations, more consideration will be given to
the feel of the package to the experienced user. It's never possible to
please all of the users at a site, but, we feel that at a small college,
the idea of supporting only a few software packages is essential.
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FEATURE CHECKLIST

Basic Features

Word/line cursor movement
Sentence/paragraph cursor movement
Screen paging(back/forward)
Auto-hyphenation

Word/line delete

Search

Search and replace

Word wrap

Directory maintenance

Right justification

Line centering

Underscore

DEC printer/NEC printer support

EDU-8

Advanced Features

Search, ignoring case

Search and replace backwards
Replace with query

Hyphenation with query
Auto-report of search and replace
Undelete

Block operations

Multiple active blocks
Widow/orphan control

Index generation

Table of contents generation
Automatic backup files

1.5, double and triple spacing
User defined macros

User defined glossary

Training tutorial

Reference card or key labels
Menu driven

Conditional end of page

Dual document editing



FEATURE CHECKLIST

Document Features

Letters/Memos
Interactive/typewriter print
Background printing
Spooling
Pause between pages
Print multiple copies

Short /Medium Documents
Header/footer
Footnotes
Subscript/superscript
Automatic outline formatting
Dynamic format adjustment
Continuous/broken underline
Page break display
Jump to page
Global search/replace
Status line
Spelling checker

Long Documents
Block merge
Partial document print
Printer interrupt/cancel
Unlimited document size
Disk buffering

Business/Financial
Horizontal scrolling
Decimal tab
Center tab
Right justified tab
Math mode
Column insert/move

Mail-Merge Documents
ASCII formatted data files
"Forms" data editor
Sort/select
Labels
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SUBJECTIVE EVALUATION FORM

This segment of the evaluation requires three documents: a two page text
document, a simple columnar report, and an outline.

The purpose of this segment of the word processor evaluation is to provide a
general feeling for the convenience and efficiency of the package. This
evaluation neither tests all of the relevant features of a word processor;
nor comprehensively evaluates the features that it does test. The objective
is to determine the overall implementation philosophy of the program,
including such aspects as documentation quality, command sequence
organization, function key placement, menu selections, and execution
efficiency.

Before You Begin

Prior to conducting the evaluation, become familiar with the package and work
through any tutorial material provided. Review the reference manual, reading
those parts which reinforce the points covered in the tutorial. You should
also become familiar with the manual's index and table of contents for quick
reference to the relevant sections.

Practice entering a few short documents and become familiar with the command
sequence format and the special function keys. Test the commands and features
discussed in the tutorial.

The Evaluation

You will be asked to enter and modify several documents. After each step of
the procedure, rate the package's performance on two points: Learning and
Efficiency.

I. Learning

"Learning" refers to the ease or difficulty with which you were able to
discover the command sequences necessary to perform the operation and
implement it the first time. This question does not refer to any specific
aspect of the documentation or command structure. It is a measure of your
feeling towards the difficulty of learning how to use the features of the
package. Two different packages may have very different ways of performing
the given operation an both be rated "Good".

II. Efficiency

After you have performed the operation and (if possible) practiced several
methods of implementing it, rate the performance of the package for this type
of operation. Assume, in making you decision, that you would have to use this
feature frequently. We are attempting to determine whether the features
provided by the package will be effective during daily use.

EQU-10



Package Name: 3. Special Modes
Change all words in the document enclosed in double quotations to BOLD and
Evaluator: UNDERLINE all words enclosed in single quotations.
Learning: Poor Fair Good Excellent

1. Entry and Editing Efficiency: Poor Fair Good Excellent
Enter document number 1 into the using the word processor and save it.
Proofread the document, practicing the cursor movement and general editing Comments :
commands.

Learning: Poor Fair Good Excellent

Efficiency: Poor Fair Good Excellent

4. Headers, Footers and Page Numbering

Comments : Put a page number centered at the bottom of the page. Insert the header,
"Artificial Intelligence: Technology or Ideology?", blocked to the left on
every page except the first.

Learning: Poor Fair Good Excellent
Efficiency: Poor Fair Good Excellent
2. Page Format Modification
Change the format of the document so taht it is double spaced with indented Comments :

paragraphs rather than single spaced with block paragraphs. Modify the
margins making them narrower.

Learning: Poor Fair Good Excellent
5. Footnotes
Efficiency: Poor Fair Good Excellent
Insert the footnote:
Comments : Smith, Thosmas P., The History of Artificial Intelligence. Harper and

Row, 2983, pasges 202-207.

at the end of the second paragraph.

Learning: Poor Fair Good Excellent
Efficiency: Poor Fair Good Excellent
Comments :
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6. Special Feature Editing 9. Math mode

Change the underlining added in step three back to single quotations and If the package that you are using has a Math feature, modify the table
remove all bolding. Delete the footnote added in step five. prepared above so that the column totals are calculated automatically.
Learning: Poor _ = Fair __ Good ___  Excellent
Learning: Poor ___ Fair __ Good _ Excellent _ -
Efficiency: Poor _ Fair ___ Good Excellent
Efficiency: Poor ___ Fair ___ Good ___  Excellent __ - -

Comments :
Comments:

10. Outlines and Lists

7. Spelling Check
Enter the outline provided as document three. Make your verion appear as

Use the spelling checker of the package (if one is available) to check your close to the format of the original document as possible.
document for errors. Make the necessary corrections and add any special terms
to the package's dictionary. Learning: Poor Fair Good Excellent
Efficiency: Poor Fair Good Excellent
Learning: Poor Fair Good Excellent
Efficiency: Poor Fair Good Excellent Comments :
Comments :

8. Financial Tables

Set up document two as a simple columnar report and enter the first lines of
the table. Make the report more than eighty columns wide.

Learning: Poor Fair Good Excellent
Efficiency: Poor Fair Good Excellent
Comments :
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Pre-Symposium Seminars in San Francisco

Bill Kramer

The GAPSIG has expanded its Pre-Symposia
Seminar offerings to three exciting seminars for
the Fall Symposium Two seminars are brand
new and are being offered to the DECUS mem-
bers for the first time. However both are special
version of seminars which have been given across
the country to a large number ot groups. It is the
hoped that these seminars will all be attractive.
In fact, the harder time you have making up your
mind. the better. Just make up your mind to
attend one of them!

We try to provide seminars which speak to dif-
ferent interests. The first. a seminar on develop-
ing programs and applications for the VAXstation
with UIS and GKS. was quite a success at the
last symposium. This seminar will be updated
to include new information and new products.

We are offering a high level seminar on how to
create effective graphics. Elenor Matthews is an
expert in using computer graphics hardware and
software to create effective visual presentations.
This seminar was developed at the request of
some DECUS members, because the techniques
which combine to make effective slides. charts
and graphs is difficult to research. Having the
proper tools (the hardware and software) is one
thing, knowing how to use the tools effectively
and efficiently is another This seminar is de-
signed to provide the guidance which will allow
the attendees to effectively use their graphics re-
sources.

The third seminar, also new tv DECUS cone
sponds to the GAPSIG Symposium theme  Graph
ics Hardcopy”™ It is aimed at peopre interested
in understanding the detail~ of laser printers
As you already realize. these de-:ices are revo-
lutionizing the graphics hardcopy world because
the are fast. inexpensive, and extremely flexible
This seminar will expose the inner logic of the
Postscript family of printers. It will help people
who are writing their own interfaces. or trying
to install and understand laser printers. While
the seminar deals specifically with the LN fam-
ily of Digital printers, Postscript is a vendor in-
dependent interface, which is available on many
laser printer products, so the seminar should be
of general interest.

Detailed reviews of the seminars follow. We en-
courage you to register for one of these seminars

or one of the other sixty-nine seminars in the reg-
istration book. You will find the Pre-Symposium
Seminars to add tremendously to the DECUS ex-
perience.

GRAPHICS ON THE VAXSTATION USING
GKS AND U

This seminar explores in detail the two ma-
jor graphics interfaces on the VAXstation, GKS
and UIS. GKS is an implementation of the GKS
graphics standard, and is a tool designed to cre-
ate sophisticated device independent computer
graphics application programs. UIS is a lower
level VAXstation specific interface which allows
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complete control of the VAXstation graphics abil-
ities. UIS allows device specific operations such
as window control and pixel operations

This seminar will entail a detailed explanation of

GKS and UIS. The two interfaces will be com-
pared and an explanation of when to use each

will be given Then. the details of programming
using GKS or UIS will be presented How to cre-
ate graphics using both systems will be explained
and many examples will be provided

The overall intent ot this seminar is to explain
effective method< of creating computer graphics
on the VAXstation using two powerful interface
tools The application of this ~eminar spans all
ranges of graphics and human interface design

Presenters Jake VanMov is a principal software
engineer mn the VMS Development Group who
wrote the viewport/window management layer
of the workstation software for the VS/I and
the VS/II Since joining Digital. Jake has worked
a range of VMS projects. Currently. Jake is a
project leader working on enhancements to the
workstation programming intertace and applica-

tions for the VAXstation. Jake received his B.S.
and M.S. in Computer Science from the Univer-

sity of Pittsburgh. He will be presenting the UIS
section of the seminar.

Garry Poegel is a member of the VAX GKS De-
velopment Group. working on the next version of
VAX GKS. Garry graduated from the University
of Mew Hampshire in Computer Science.

Attendees should be familiar with the basic con-
« epts of interactive graphlcs and with VMS. Any-

one who is interested in using the VAXstations
to create graphics - either simple or complex -
should benefit from attending this class.

PRESENTATION GRAPHICS

The ultimate goal of presentation graphics is to
communicate ideas clearly and accurately with
precise and well-thought pictures. It is possi-
ble to make graphics design decisions that will
help an audience grasp complex or abstract in-
formation. facts. plans. processes and statistics.
The process of creating effective graphics with
automated devices is a step-by-step progression
of carefully considered decisions, such that the
quality of the final product reflects the care given
to each of these decisions. This seminar, divided
into four sessions, will focus on different aspects
of decision-making while working on presentation
graphics. The first session will be devoted to the
elements of graphics and will cover aspects of
color, size, ruling. frames and borders. The sec-
ond session on information graphics will cover
topics on the production of graphs, maps and

illustrations. The third session will be devoted
to the design aspects of the graphics relating to

media, clarity and credibility. Finally. the last
session will discuss the common problem areas
and "don't do’s”.

Attendees of this tutorial seminar will learn prac-

tical and effective methods of visual communica-
tion. Emphasis will be on working within the

constraints of automated graphics devices, in-
cluding color limitation and degradation. image
transfer, resolution limitations. presentation me-
dia and systems compatibility.

Presenter: Eleanor Mathews has a B A in Geog-
raphy/Automated Cartography from the Univer-
sity of Washington and a Fifth Year in Graphic
Design from the same school. She has designed
information graphics for books. film. television
and court-room presentations. Her graphics de-
sign experience includes book design signage.
identity development and a variety of marketing
literature. Ms. Mathews has taught Graphirs
Design. Elementary Statistics Statistical Hllus
tration and Principles of Computer Graphics She
has designed interfaces for illustration graphing
and mapping software. She has been a Program
Manager with Tektronix Inc and has directed
the Presentation Graphics Software Group Cur-
rently. she works as a free-lance consultant based
in Seattle area.

Who should attend: Anyone with an interest in
learning about Presentation Graphics.

GENERATING POSTSCRIPT DOCUMENTS

For high quality text and graphics applications.
the Postscript page description language is com-
ing into wide use as the interface to laser print-
ers. Are you developing a software application
that writes output pages in the form of Postscript
files? This seminar will recommend many tech-
niques to help you make the best use ot available
printing resources.

Improper use of PostScript can cause applica
tions to suffer in function or performance Whether
your application is a text formatter. a WYSI
WYG editor, a graphics package or o CAD sys-
tem, speed and accuracy of the printed output is
important to you.

Topics: A model PostScript driver is discussed.
including

o what Is Ideal PostScript

o structuring conventions, modularity
and specifics for DEC printers

o how to use font metrics

An overview of the PostScript Interpreter, includ-
ing

o the graphics Image model
o data-types and stacks
o the font cache and virtual memory
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Advanced uses of PostScript

o dictionaries and name scoping
o the saving and restoring mechanism
o changing and preserving coordinate

transforms
o digitized and synthesized images

o halftoning
o font management

o customization
o variations on the show verb
o debugging aids and techniques

Presenter: Matt Foley is a customer support en-
gineer for Adobe Systems, the company that
invented PostScript. Matt developed the Ad-
vanced PostScript course for Adobe. He con-
sults with manufacturers, OEMs and third party
software developers to help develop and optimize
PostScript drivers. Matt has a BS and MA from

Stanford. He will be assisted in the seminar
by a Digital Developer involved with developing

PostScript drivers and translators.

Who Should attend: This seminar is intended for
programmers who are actively involved in writing

applications that emit PostScript.

GKS Working Group Report

Jim Flatten

There is not a great deal to report on the activi-
ties of the GKS Working Group. At this time no
one has successfully moved the GKS system to
any other operating system. | am working (ever
so slowly) on the RT-11 conversion. Others are
working on conversions to VMS and RSX.

Mike McPherson our tape librarian, has submit-
ted the GKS tape (ULTRIX version) to the DE-
CUS library It didn't make the latest catalogue,
but it is available we will publish ordering infor-
mation next month

There will be a session in San Francisco on the
activities of the GKS working group. The session
will be very informal and if you want to find out
more about what this working group is doing,.
or if you want to participate, please attend this
session. If you can't get to San Francisco, please
write to me:

Jim Flatten

2581 Metals Development
Ames Laboratory

Ames, |A 50011



GAPSIG Q & A

Abstracted from an ARPAnet discussion on " X",
a windowing system for Ultrix.

Does anyone have any hard figures on the
CPU overhead of running "X” on a VAXs-
tation Il which also runs competing time-
sharing applicatlons? ['ve been playing with
one, and with one or two additional jobs run-
ning on other terminals, 1 can see the time-
slicing during window-scrolling. It's a new
experience getting swapped out in the mid-
dle of drawing a character or re-drawing half
a line!

The VS-2 and VS-2/RC (VAXstation Il) uses the
QVSS display. which is memorv on the Q-Bus.
There is NO hardware assist When scrolling or
painting text, the CPU is compute bound while it
manipulates the display memory. X is a user level
process, and so will be timeshared like any other
process. This means that in 3 timeshared envi-
ronment, the window system will slow down in
direct proportion to the timesharing (causing the
pauses in the middle of character painting when
some other process is running). If you are ac-
tually swapping, you need more memory in your
machine.

If you want to give preference to the user of the
display. and don't care about penalizing other
users on the machine, you can simply raise the
priotity on the window system server. The moral

here is that the VS-2 is intended to be used as a
single user workstation.

Displays with outboard processing power (for
example, the DEC VS100 on unibus Vaxes) do

much better in a timeshared environment. We
have run X on as many as four of them on a

single VAX 11/750 without much problem. A
VAXstation Il/GPX should also perform better
since it has a separate display processor. ( Jim
Gettys — Digital Equipment Corporation — MIT
Project Athena)

Questions? Send them to:

Michael Anton

GAPSIG Q & A

P.0O. Box 591293

Houston, Texas 77259-1293

More SIGGRAPH Tapes

Bill Kramer

The GAPSIG SIGGRAPH tape library now con-
tains four new video tapes of the latest computer
graphics research and developments which were
shown at the 1985 ACM /SIGGRAPH conference.

We show these and other tapes during symposia:
in sessions, in the GAPSIG campground and in
the suite. They are great fun and exciting as well
as educational. So if you're in San Francisco next
month, stop by one of the shows to relax and to
see some of the very best in computer graphics.
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San Francisco Symposium!
Bijoy Misra

The Graphics Applications SIG welcomes you to
a potpourri of sessions and activities in San Fran-
cisco! You will learn about new advances on
workstations, graphics software programming.
design and implementation of human interface
methods. and other miscellaneous topics includ-
ing engineering graphics displays. image analy-
sis and presentation graphics. The theme for
the Graphics SIG at the Symposium is " Graph-
ics Hardcopy Systems™ and a full dav of sessions
on the theme is planned by invited speakers who
are recognized experts in the field Besides the
Symposium offerings the SIG is also sponsor-
ing three pre-symposium seminars on Postscript.
GKS and Presentation Graphics. The camp-
ground will give you a chance to use new equip-
ment and get "hands-on” demonstrations from
the developers themselves

Monday will be devoted to sessions announcing
new products on the VAXstation. including soft-
ware design and implementation of the program-
ming interface. Other topics, include tutorial
sessions on VAXstation internals and windowing
software using UIS — the User Interface System.
Tuesday is the theme day for the SIG, and we run
all day sessions related to "Hardcopy Systems”.
The keynote speaker is Jim Warner from the Pre-
cision Visuals. Mr. Warner will present a review
of the hardcopy system technology and give an
overview of future trends. The follow-up sessions
in the day cover tutorials on various hardcopy re-
lated topics including Postscript, ink-jet printing,
graphics standards and laser printers.

Wednesday's sessions are devoted to program-
ming in GKS and design of human interface
methods. The GKS sessions comprise of tuto-
rials on advanced graphics concepts, GKS pro-
gramming and design of GKS device- handlers.
There are sessions on using VAX GKS with
plenty of examples. The human interface ses-
sions will address display technology. graphics
design. screen management and review of inter-
face methods.

Thursday has a variety of sessions concentrat-
ing on graphics standards, use of local segments.
graphics software, image analysis and presenta-
tion graphics. Several sessions relating to engi-
neering graphics, on CAD/CAM, IGES, and AU-
TOLISP are also scheduled on Thursday.

On Friday. we will wrap up with sessions on low-
end VAXstations, VAXstation network manage-
ment graphics terminals and software libraries.

Computer graphics video-tapes will be shown in
the campground all week, and demos and clinics
will be held on the hardware and software dis-
cussed in the sessions.

The graphics activity at San Francisco will be
more exciting than ever! We hope you can join
us in celebrating the SIG's activities!

Graphics Standards
in San Francisco
Jim Flatten

There will be two sessions at the San Francisco
DECUS Symposium on the topic of computer

graphics standards. One session will be about
the Computer Graphics Metafile (CGM) and the
other will be on the Programmers Hierarchical
Interactive Graphics System (PHIGS)

The CGM is the second standard to be com-
pleted by X3H3, the ANSI technical committee

on computer graphics. CGM will be published
as an ANSI| standard late this year The ses-

sion will address the details of CGM It will also
show how the CGM relates to other proposed and

adopted graphics standards like GKS. PHIGS and
the Computer Graphics Interface (CGI). CGM will
be important to other standards like MAP/ TOP
IGES /PDES and Composite Document Standards.
| will present this session.

PHIGS is a proposed viewing standard that is
designed to be highly interactive and which sup-
ports a three dimensional hierarchical graphics
database. PHIGS allows editing of the graphi-
cal database. It is an important standard to ap-
plications requiring powerful. interactive viewing
software. such as CAD/CAM. molecular model-
ing and other highly interactive applications. The
GAPSIG is sponsoring a session on PHIGS in San
Francisco. The speaker will be Brian Axtell of
DEC. one of the VMS software engineers. This
session should be a good place to learn about
PHIGS and also to get an idea of how DEC views
this graphics standard.

I will have many of the standards documents
available at the Symposium - in the GAPSIG
Suite and the campground area. If you have ques-
tions about graphics standards. or if you want to
express your point of view to ANSI, please look
me up. | am always looking for input from the
DECUS membership on standards issues. You
may also write to me at this address:

Jim Flatten
2581 Metals Development

Ames Laboratory
Ames, 1A 50011
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CONTRIBUTION GUIDELINES

Contributions for the newsletter can be sent to either of the
following addresses:

Frank R. Borger

Editor, IAS SIG Newsletter Michael Reese Medical Center
DECUS U.S. Chapter Department of Radiation Therapy
219 Boston Post Road, BP02 Lake Shore Drive at 31st St
Marlboro, MA 01752 Chicago, IL 60616

Contributions of letters, articles, important SPR’s etc will be
accepted in any form, (including notes jotted in pencil on
gravy-stained tablecloths.) Contributions will be much more gra-
ciously accepted in one of the following formats:

1. Non machine readable sources, (SPR’s etc,) should be reason-
ably dark to insure good photocopying. Text whatever should
be the equivalent of 66 lines at 6 lpi, with 4-line top mar-
gin, 5-line bottom margin, left-margin 10, right margin 74
at 10cpi.

2. Machine readable sources may be submitted on 9-track
Mag-tape, (800,1600, or 6250 BPI,) DEC-tape II, DecMate
floppies, or whatever. We’re not fussy, we’'ll even accept
paper tape or cards. Preferred format is DOS or BRU for
tapes, Files-11 for DEC-tape II.

3. 1200 baud dial-up modems are available on our IAS system and
our VAX, with various servers available. Give the editor a
call at (312)-791-2515 (preferably later in the day,) to ob-
tain access information, etc.

4, If long distance dialout is not possible on your system,
we’ll be willing to call your system and do the work, (un-
less you want to transfer the -entire manual set at 300
baud.) :
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From the Editor’s Terminal
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The summer doldrums are definitely here. I find myself loath to
do anything more than I have to. This languor must be affecting
other members of the SIG, since contributions have been less
than overwhelming. As usual, a couple of stalwarts have been
doing more than their share. How about the rest of you? Send
us a really good contribution, and get a collector’s item, an
IAS pen.

Thanks to Robert Ehle of Santa Clara County Communications for
his feedback. Some problems never go away. (The first time I
heard of boot blocks getting clobbered it was RSX11lD version 4,
the clobberer was the card reader handler. with a "Card reader
not ready" message.) Don’t complain too hard Bob, every time it
happened to CY Mead, he had to do a full SYSGEN, since he was
running a 1 disk system. (He did his sysgens wusing a batch
stream from the card reader.) A lot of people still write termi-
nal IO using IO.WLB instead of IO.WVB. DEC should explain the
difference better in the manuals.

10 Years Ago This Month

The Multi-tasker contained mostly a series of SPR’'s for RSX11D
(version 6.B) Among the more notable problems:

1. If the system saw memory parity errors during a DMA disk
write, it assumed that the current task was the culprit.
This lead to the system trying to terminate the NULL TASK,
and other good things.

2. A user was surprised that although PREserve created bootable
backup tapes, (containing a simple 115 system, useful for
restoring your system disk on a 1 disk system,) Standalone
PREserve, (the one you were supposed to use to back up sys-
tem disks because of checkpoint files, etc,) only put a Dum-
my system on the tape that just said, "This volumn does not
contain a bootable system." It was wonderful things 1like
PREserve that lead many users to write their own
backup/restore programs.
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TO: IAS SIG USERS JULY 7. 198&
FROM: OBERT A EHLE
SAN A CLARA COUNTY COMMUNICATIONS
2700 CAROLU DR
BAN JOSE CALIF. 99125

PHONE (408) 299-2713
SUBJECT: IAS V3.2 INSTALLATION ON PDP11-84 SYSTEM

WE HAVE RECENTLY INSTALLED IAS VG 2 UPDATE B ON A PDP11-B4 SYSTEM AND ALL
APPEARS TO BE RUNNIN THANK MIKE RDBITA!LLE FOR HIS ARTICLE

1983 DEVXAS L.ETTER RE DING HIS TRIALS AND TRIBULATIONS INSTALLINC
UPDATE B AS TH:S IDENTICAL PROBLEMS HE DESC RIBED ARE STILL LURKING AS OF
JUNE 1986. CUR PRIMARY APPLICATION, FMERGENCY POLICE Al FIRE DISPATCH, RUNS
IN A REAL-TIME ENV DNHENT WITH ABOUT 60 DISPATCHER TERHINALS VYING FOR TIME
FOR 230+ !NSTAU.ED TASKS AVERAGE TA! S LESS THAN 2 SECONDS.
OUR DISK DRIVES ARE _RABOS AND RASLOS AND WE ARE ING TUBO TAPE DRI ES.
OTHER HARDWARE WE USE INCLUDES DHU11l, DL11. DU11, LP11, AND DR1]

}':ig 5ngégNING ARE SOME ADDITIONAL PROBLEMS/QUIRKS I HAVE RUN INTO WITH

TI7 IT WOULD APPEAR THAT THE DEC IAS TT. HANDLER TASK DOES NOT SUPPORT
THE NEW DHU11l 16 PORT HUI.TIPLEXCIR DEVICES. T DOES SUPPORT THE OLD DM11t
DEVICES, HOWEVER. SIN THE PDP 11-84S ARE TYPICALLY SOLD WITH THE
DHU11°S, THIS APPEARS TD BE AN SUFT“ARE INADEGUACY. SINCE WE H

T DWN HOME WR NDLER WHICH WE SUBSEG

T DEVICES US!NG THE NEW FIFO HARDWARE TECHNOLOGY. THIS WA

NOT A CATASTRO BLOW.

@7~ THERE APPEARS TO BE SOME CHANGES IN HOW THE TASK BUILDER WORKS, FROM
EARLIER VERS IONS OF KAS I USED TO HAVE READ ONLY PSECTS OF CODE
MAPPED IN THE SAME APAR NOW THI SEPARATE SERIES

HOUGH THERE 1S ROOM_IN A PRIOR APAR THIS CAN BE TROUBLESOME
— FOR LARGE TASK B I AR
THE _SOLUTION HERE R ITCH OR MAKE THE /RW THE DEFAULT
TO T UILDER BY REBUILDING IT THE SA LINES, BYSRES
US| E IT NOW TAKES TWO

R S TO NOT_LINK TO SYSRES AND LET EVERY THING YOU NEED COME IN
FROM SYSLIB. THIS, HOWEVER, DOES INCREASE TASK IMAGE SIZE.

37— 1 FOUND 1T HTRANGE THAT WHEN 1O INGHEHNDL'RFOR RE TUBO, A UNIT
NUMBER WAS REQUIRED FOR IT TO LOAD OPERLY. LOA MS 'PRODUCES AN _ERROR
MESSAGE THAT THE “HAI ER 1D !N!T!ALIZE“ CORRECT Y A MSO APPEARS
TO WORK FINE. I HAVE Al NCDUNTERED SITUATIONS HHE T0

LSO El G
MDY MSO: 7/CHA=LFOR, ATCHI7DENS=1400 THAT EITHER MOU_OR MS DID NOT LIKE
THE DENSITY SPECIFIED. LEAVING OFF THE /DENS SHITCH WORKS OK THOUGH.

4. I HAVE ALSDO FOUND IT DISTRESSING THAT THE BOOT BLDCK ON THE SYSTEM
LOBBERED. AFTER TING S

C H W THIS. WE H
IN QUR APPLICATION RESTART PROCESS WHICH SPAWNS THE U
SKS IN ORDER TO GET THE SK MOUNTED OR DXSHOUNTED
T . IF SOME ERROR MESSAGE OCCURS DURING THE
DMO_PROCESS SUCH AS VOLUME ALREADY MOUNTED. OR VOLUME NOT NOUNTED
NOT ONLINE O TO SP . ER

OR THE DISK IS R UP HE ROR MESSAGE IS WRITTEN
I THE DEC AND ICH PRODUC! MES
WRITTEN THE FIRST PART OF THE BOOT BLOCK! (THE R DER OED) !

T0 T
THIS ONLY HAPPENS WHEN SPAWNING THESE COMMAN!
ALREADY BE MOUNTED AT THIS TIHE

EMAIN! ZEROED) !
DS AND THE SYO0: PACK MUST
—— SUBJECT ANDT ENCLOSED A COP

1 HAVE WRITTEN A SPR DEC ON THIS
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S. THE PDP11-84 ENVIRONHENT WITH RABO/RAS0 TYPE DRIVES, PERMITS YOU TO
BOOT A SYSTEM PACK FROM ANY DRIVE, DUO., DU1l, DU2, ETC AS LONG AS
HAVE THAT DEVICE SYSGENED INTU BAVED SYSTEM. WHEN THIS HAPPENS,
THE STD IS APrARANTLY UPDATED IN MeMORY TO SHOW THE TASKS INSTALLED
FROM THE APPROPRIATE DEVICE NUHSER SOMEHOW BETWEEN SYSGEN TIME AND
HE S SAVING IT SEVER L TKNES. 1 ENDED UP WITH ALL
T ON DUO EXCEPT THE NEW TASK BBR... (NEW -BAD BLOCK HANDLER —
TASK WHICH WAS SAVED ON DU1. I THOUGHT I CUULD FIX THIS BY REMOVING BBR
AND RE-INSTALLING. BBR HOWEVER, IS ALWAYS RUNNIL G AND MUST B
ABORTED BEFORE IT CAN BE RE-INSTALLED. ABORTING BBR. HOWEVER, KILLS
THE ONLY

THE § AR AS FURTHER COMMUNICATIONS IS CONCERNED)
way 1 ng"LD(egRsEgT THIS SITUATION WAS TO RE-SYSGEN.

&, EVER WORK RIGHT FOR_LARGE MULTI-VOLUME SYSTEM B ACKUPS? MAYBE
-?T%S?' EAV‘E A LDT OF BAD TAPES. ALSD, IT_APPEARS THAT DEC HAS MADE
SOME EFFCRTS TO CONSOLIDATE THE RSX11M+ BRU WITH THE_IAS VERSION.
THE DQCUMENTATION PROVIDED WITH IAS V3. 2 IS LOADED WITH REFERENCES TO
T RSXIIME, IT SURE SEEHS DIFFICULT TO FIN RIGHT COMBINATION OF
SWITCHES TO GET BRU GOING. 1'D BE INTERESTED !F ANYONE
MULTIVOLUME BRU DATA SETS TO ROLL OUT TO TAPE AND BACK TO DIS
WI SOME SORT OF 1/0 ERRORS WHILE USING THE VERIFY SWITCH.

. THE USE CF E SENPAR PARTITION TD GAIN ADDITIONAL NODE SPACE FO!I
’ gvsr;nooggggévsgm. s%g APPLXCATIDN N !T EAR 2 THERE THE
xgngfusm WAY FOR MONITORING THE NODE USAGE IN BENPA

NCERNED, WE DO NOT_HAVE THAT MUCH TESTING TO
REPGRT ON Penzosgggc%zguao ETHE PDP11-43 WITH CDC9762 (LARPGE RPO3)
TYPE DISK DRIVES. THINGS APPEAR TO BE RUNNING NEARLY TWICE AS FAST,
BUT MOST OF CUR MEASUREMENTS ARE EMPIRICALLY DERIVED AT THIS TIME.
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FLEAST NCAU A IALACU IND I AUL LIURD

rieadc iire

EARABED o T P sssas
REPORT -

TO SET UP FOR PROPER ALIGNMENT, START AT MARK BELOW. ”GE__J— OF.L._

'::: Santa Clara County Communications TEPORT TYPEPRIORTTY
1 HEAVY SYSTEM IMPACT
: PROBLEM/ERROR 2| |MODERATE SYSTEM imPACT
| apoesss 2700 Carol Drive Ewcmn ENHANCEMENT 3.[ X |MiNOR SYSTEM iMPACT
\ San Jose, Calif. 95127 OTHER 4 |NO SIGNIFICANT 1MPACT
Lcustno: 0019863 5| |DOCUMENTATION/SUGGESTION
SUBMITTED 8Y PHONE:

DEC OFFICE AND CONTACT PERSON
Santa Clara, Calif/Steve Mattos

Robert A. Ehle

Robert A. Ehle (408) 299-2713 |CAN THE PROBLEM BE REPRODUCED AT WILL?

YESE NOD

1

'um TAPE- D FLOPPY msst usnnsm
|CPU TYPE SERIAL NO. MEMORY SIZE DISTRIBUTION MEDIUM SYSTEM DEVICE
i  PDP11-84| K AD4053 | 2 mbytes |MAG TAPE 1600 BPL | RASO or RA60

ATTACHMENTS COULD THIS SPR HAVE BEEN PREVENTED BY

BETTER OR MORE DOCUMENTATION?

DECTAPE

OTHER, PLEASE EXPLAIN IN PROVIDED SPACE BELOW.

v:sD nom
loo NOT PUBLISH D

. Encloud find 1600BPI FLX tape containing the following: 1)D,ﬂ Boot.MAC

'

Problem Description - Boot Block Corruption
IF

(1) An installed task on SYO: is RUN which attempts to SPAWN the...MOU or...DMO tuks)
AND (2) For some reason an error occurs during the MOU or IMO process (such as Volume
already mounted for MOU, volume not mounted for DMO or device not on line) )

The boot block on the SYO: System device is meroed and the
4ULU LUE LNL pPart UL LuE LOVL VAUCK.

d being sp d is written

The only remedy is to use the BOO command to rewrite the boot block on the system device.
ie: MCR)B0O 5Y0:[(11,17] IAS.SAV/WB

If you have attempted to re-boot the system disk (and discovered no boot block) another
system disk must be booted to correct the situation.

I have extracted the offending code from a larger program and submitted a simplified program
which will cause th~ problem to occur every time. ZThere are two files on the enclosed FLX

tape. (1) 1 BOOT.MAC (source to create prob)
(2) 1 BoOT.CMD (IKB Command file)

(1} Assemble and task build the program boot :I.nto[l IJ You may want to alter the spawned
tagk or command lime so that an error message resulu on your system configuration.
Make sure the error occurs with SYO: mounted to permit the boot block to be clobbered.
(2) Hardware bootstrap your IAS system.
(3) Mcr>1Ns [1,1] Boor
(4) MCR) RUN Boot
(5) 1f an error message occurred from either the ...MOU or...DMO task, the boot block should
be corrupted. The error should occur as a result of a mount ordismount of a disk gther
. MM‘E& To check the contents of the corrupted boot block you can use DMP:
“._. MCRDDMP TIt= INDEXF.SYS/BL:1:1. It should be all zeros except for the first par
of the block wkkh which contains the:MOU or IMO commandywhich failed

2 17] Boot.CMD
L:La tings of the above are also included. )L" J
ALL SUBMISSIONS BECOME THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION.
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Macro—-16 to Macro—32
A Tale of two Systems

Frank R. Borger
Michael Reese Medical Center

In our second installment of this series, I think it is time to
outline the basic differences between the two machines, and hence
the machine language program. The main differences center around
the expanded data types available. (Since I am discussing tran-
sporting a working machine lanquage program, I will not discuss
use of the really new data structures. Obviously decimal string
and ascii string instructions, etc. sould be studied before one
starts writing new programs, but they are of less use in convert-
ing an existing program.) This expansion makes itself felt in
three ways.

For Integer arithmetic.

PDP11l’s only support BYTE and WORD variables, (and at times wuse
two concatenated registers for multiply and divided instruc-
tions,) the VAXes support BYTE, WORD, LONGWORD (32-bits), QUAD-
WORD (64-bits) and OCTAWORD (128 bits.) In reality, since the VAX
registers are 32 bits long rather than 16, one usually will deal
with BYTE, WORD and LONGWORD. The QUADWORD and OCTAWORD usually
only appear in more esoteric instructions or VMS system calls,
one usually can ignore them for now.

The real problem one will have to face is that you must decide if
you want to convert your program to run in 32-bit mode, or keep
it running in 16 bit mode. The decision must be made based wupon
several factors, among them:

1. Addresses must be handled in 32-bit mode. This causes sever-
al problems.

1. 1If your code does a lot of work involving tables of ad-
dresses, math must take into account the increased length
of addresses.

2. JSR's of course, take twice as much stack space to store
the return address. Any code that uses the stack to pass
parameters to subroutines or store parameters must be
carefully re- worked to get the stack offsets adjusted
properly.

3. Code like the following
MOVL $#145,R3 or MOVB $145,r3

Ends up taking up different amounts of storage on the
VAX. On an 11, the constant takes 1 word to store, no
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matter wether you used a MOV or a MOVB instruction. on
VAXes, the constant takes 1 byte of storage for a BYTE
variable, 2 for a WORD variable, or 4 for a LONG vari-
able. This accordion effect on the length of your code
can have one serious consequence. Any conditional branch
instructions, (which are still limited to a byte offset)
may no longer work, due to the expanded code storage re-
quirements. (This is one good reason to not re-write ev-
erything to use LONG instructions and data.)

2. On the PDP1l1l, if one does a MOVB to a register, the sign bit
is extended. On VAXes, the rest of the register is left with
its previous value. VAXes also have a set of CVT instruc-
tions, that convert BYTE, WORD or LONG to any of the other
values, and a MOVZ instruction, which does a MOVE
Zero-extended Byte to Word, Byte to Long, or Word to Long.
Unfortunately, VAXes do NOT have a MOV sign extend instruc-
tion. The result 1is that you could change all MOV or MOVB
code to say CVTBL, CVTBW, CVTWL, and it would work, but it
would not be good code, and I pity anyone having to maintain
that software later.

3. The odd address limitation that exists on the PDP1ll is gone
on the VAX. This means that the .EVEN directive is no longer
needed after an ASCII string containing an odd number of

bytes. Nicely enough, the VAX does support the .EVEN direc-
tive, (and also a .0ODD directive.) Some example translations
follow.

PDP VAX

movb R2,R3 cvtbl R2,R3

movb (R2),R3 movz (R2),R3

bic #177400,R3

Use the above to decide between 16 0r 32 bit mode. (We initally
chose to do Reese Basic in 16-bit mode.)

If your programs have a lot of data areas, and most of the data
is .WORD data now, it probably makes sense to stay in 16 bit
mode. For large data areas, going to double sized variables
makes your program twice as big, and even VAXes tend to run out
of room. 1Its probably better to set your translator program to
change all MOV instructions to say MOVW, etc. You will have to
go in and change and storage areas that end up holding address
pointers rather than data to be .LONG rather than .WORD. Also,
code that uses a 16-bit variable as an index into a data table
will have to be re-written to take that initial 16-bit offset and
convert it to a 32 bit offset before adding in the table base.
Problems like this will occur throuought your program.

If most of your program is pure code, it probably makes sense to
go to 32 bit mode, and translate MOV instructions to MOVL. This
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generally has less problems, but always runs into the problem of
having no MOV with sign extend instruction, (except for CVT,) and
will mean that you have to re-do any data structures.

In addition, there are several other differences.

Many one or two operand PDPll instructions appear on the VAX with
an additional operand. On PDPll’s, the second operand (or first
operand for single operand instuctions,) was usually replaced by
the result. On a VAX, the result replaces the extra operand.
For many instructions, (BIS, BIC) the extra operand is optional,
and conversion 1is straightforward. For some instructions, (ASH
for example,) the extra operand is NOT optional, and the conver-
sion program will have some fun syntax to deal with.

ASH

ASH on the PDP1l put the bit shifted out of the Register into the
C bit, and on a Right shift, shifts 0’'s into the highest bit.
ASH on the VAX just throws away the bit shifted out of the regis-
ter, and replicates the sign bit into the most significant bit.
In addition, ASH on the VAX also can only be a Long or Quad in-
struction.

ROR and ROL

The PDP1l Rotate instructions shifted the highest or 1lowest bit
out of the destination into the C bit, and shifted the C bit into
the highest or lowest bit of the destination. The VAX ROTL in-
struction is a 3 operand instruction where one specifies the
number of bits to rotate. It also does not include the C bit in
the rotation, so is not useable for stripping bits from a vari-
able.

SOB

The Subtract One and Branch if not equal to zero PDPll instruc-
tion has been kept and augmented. One now has SOBGTR, (Subtract
one and Branch if Greater than,) plus 3 new ones, SOBGEQ, (Sub-
tract One and Branch if Greater Than or equal,) AOBLEQ, (Add One
and Branch if Less Than or Equal,) and AOBLSS, (Add One and
Branch if Less than.) Note that these 4 use a longword counter.
If you do a MOVW #N, R3 and then do a SOBGTR R3, 115 you may exe-
cute the loop a lot more times than you expect.

Floating point arithmetic.

The PDP11 floating point code is essentially the same on the VAX.
Although the names have been slightly changed. The main differ-
ences are:

1. The floating point accelerator on the VAX is much better in-
tegrated into the CPU. You no longer have to Load the float-
ing point registers or Store them away. The unit will oper-
ate directly on the data in memory or registers.
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(Essentially a MOVF or MOVD instruction works the same way on
a floating point variable that a MOVW or MOVB instruction
works on integer data.) Similarly the load and convert in-
structions are no longer needed. The CVT instruction handles
conversion from any data type to any other.

2. Since there are no floating point registers on the machine,
one must emulate them by code such as the following.

.PSECT FPREGS rd,wrt,noexe
ACO:: .double 0
AC5:: .double 0

The CFCC instruction is no longer needed, there are no FPP
condition codes. (This actually blew up a couple of pieces
of code on me. The code did not expect the C bit to be
changed by a Floating Point instruction.)

New data types are supported, including .G Floating, (64-bits
of data, 11 bits of exponent, 52 bits of fraction,) and
.H_Floating, (128 bits of data, 15 bits of exponent, 112 bits
of fraction.)

3. On the PDPll one had to set the calculation mode via the
SETF, SETD, SETI and SETL instructions. 1Instructions such as
ADDF and ADDD actually generated the same machine instruc-
tion. On the VAX, one does not need to use the SETx instruc-
tion, ADDF and ADDD generate different machine instructions.

A few instructions, (STEXP, LDEXP, and MODF/D and ABSF/D)
have also disappeared. 1In a few cases they will be missed.
STEXP was occasionally useful, and the MODF was a very easy
way to separate the integer and fraction.

Conditional Branches

The conditional branches are all there, the main difference is
that the mnemonics are (in my opinion,) much better. BGTR is
Branch on Greater Than, (signed,) BGTRU 1is Branch on Greater
than, Unsigned. The one kicker is that there is often not an ex-
act replacement for a given PDP instruction. The replacements as
given 1in the first article of the series are a best bet replace-
ment, but may not work 100% of the time.

That about wraps up the main differences between PDP and VAX ma-
cro. I at least was rather suprised. Outside of getting used to
the idea that instructions or data can start at any byte, and re-
membering that a MOV to a register does not change the most sig-
nificant bits in byte or word mode, there really is no major
difference. VAX macro is really an expanded vocabulary, with ma-
ny of the idiosyncrasies removed. Next time we will talk about
some examples of replacing common system calls.
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Editor’s Notes’

Well, the L & T section of the newsletters has been rather thin
lately, and I can't even place the blame on a lack of submis-
sions. In fact, I've had a number of good items sent in, and
they've been stashed on iny desk, because of a recent work crisis.
At any rate, tnink of this issue as a reward, for putting up with
the paucity of material over the last few months. There are
quite a variety of interesting and informational articles this
time.

XD-Ada details a development in the Ada world which I'm sure will
be of interest to Ada users.

"Uing VAX PCA To Find Performance Problems" is a transcript of a
very popular presentation at last Fall's Symposium. If you like
this type of article, let e know and I'll try to arrange more of
them.

Next is one of our favorite ongoing topics; the status of the
Fortran 8X standard. This article is DEC's response to the ques-
tion of submitting the proposed standard to X3 for adoption.

To keep up to date with new tools, we have a description of a
newly enhanced debugger for the PDP-11, and a status report on
the various VAX tools.

If you have not filled in the wishlist questionaire which ap-
peared in the July issue, please do so now. While the deadline
is listed as August 15, I'm sure your input can be used, if not
in the current wishlist, then in the upcoming one.

Finally, I have & variety of information relating to the forth-
coming symposium. This includes a description of a panel dis-
cussion regarding text formatters, a description of the seminars
to be offered by the L & T SIG, and the abstracts for the L & T
sessions.

By now, your plans are probaply underway for the Fall Symposium.
I hope the inforwmation here can help in your planning. Keep the
letters and articles coming. Have a nice fall, and I'll see you
in San Francisco!
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Digital Equipment Computer Users Society

L. S. Activities (617) 450-3259 or 3302
Finance & Admin. (617) 480-3634
Library (617) 480-3521

DECLUS. U. S. Chapter
219 Boston Post Road. (BP02)
Marlboro. MA 01752

April 15, 1986
TO: APL SIG Members

CC: APL Newsletter
L&T Newsletter
Steering Committee Members

This letter is to recognize and thank the members of the APL SIG and its
Steering Committee for their conscientious service to DECUS over many
years. The SIG will be dissolving after the Dallas Symposium, having
successfully guided the DEC APL products and associated hardware to their
current mature state. The APL product will be welcomed into the Language
& Tools SIG, thus rounding out the technical languages supported by L&T.

The SIG Council and its officers want to salute the APL SIG for these mar
years of service. Of special recognition is the level of leadership
activity by APL steering committee members. APL SIG has consistently
provided a disproportionately large number of very active DECUS leaders
for its size. We are sure that, though the affiliations may change, the
APL Steering Committee will continue to work hard, promoting the interes-
of the APL user community and the DECUS community as a whole.

Congratulations on a job well done!

.‘z/g;’
ﬂér/nhe borne

SIG Council Vice-Chair

Sincerely,

and%%
SIG un¢ilYChair

(on behalf of all SIG Chairs on the SIG Council)

Paula Morin
DECUS Staff
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The Population Counecil

One Dag Hammarskjold Plaza
New York, New York 10017
Cable: Popcouncil. New York
Telephone (212)644-1300

Center for Policy Studies T2 POO UR

14 May 1986

Mr. Alan Folsom Jr.

Language & Tools Newsletter Editor
Fischer & Porter Company

E. County Line Road

wWarminister, PA 18974

Dear Mr. Folsom:

I would like to make a comment (editorial?) concerning the prospect of
FORTRAN-8X and beyond, as discussed in the May newsletter (and on ANSI
language standards in general). It appears to me that a major problem in
defining a new language standard is the lack of concern for upward
compatibility. One of the features of DEC software which makes it extremely
attractive is the high priority DEC places on upward compatibility. Going
fl.:'OI.n one version of RSTS to the next has always been very painless.
Similarly going from one version of BASIC+2 to the next is no problem —- all
my V1.6 programs work perfectly well with V2.3. While DEC understandably
wants to encourage better programming by flagging features as declining (CVT,
FIELD, and jumping into and out of blocks in BASIC+2 for example) it is to
their credit that they continue to support these features in new releases.
It would be a disaster for us if we had to go through and re-design all of
our applications developed over the years to take out old standard features
for which support is dropped.

And now this leads me to FORTRAN-77, FORTRAN-8X, and beyond. ANSI apparently
has no concern for the problems it causes when it disregards upward
compatibility. Since our organization widely distributes software
world-wide, it has always been our policy to write our programs in a very
low-level FORTRAN. Our programs strictly adhere to a very minimal standard,
even, at times sacrificing some efficiency for portability of code. No
special features are ever used even if these features are available on the
majority of FORTRAN compilers. Things worked out very well for us for years
and years — and then came FORTRAN-77. And what happens -- no upward
tibility. DO loops work differently (no problem for us because we would
always check bounds before entering into one —— but a potential disaster for
those who rely on things working the way they always did). And the most
disasterous of all -- you can't assign alphanumeric data to non-CHARACTER
data types. So, now what is one supposed to d? In FORTRAN-IV there was no
CHARACTER data type, the only way to use alphanumberic data was to assign it
to any of the available data types. All of a sudden all (and I do mean
_a_l}_) of our carefully designed FORTRAN-IV programs do not work under
POR}I(‘RAN-77 and would take years of re-writing and re-debugging to make them
work.
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But, of course, re-writing old FORTRAN-IV programs is far from the answer.
what of all the hundreds (thousands?) of installations that have not yet
purchased FORTRAN-~77 arnd only have FORTRAN-IV? What happens when they try to
compile a newly written FORTRAN-77 program containing CHARACTER statements?
Piles of cutput containing error statements is what happens.

So what does a program developer have to do? We can't insist that users of
our software have a FORTRAN-77 campiler. The vast majority of the users of
our software are from the developed world with very limited budgets.

Ana what is a computer installation supposed to do? Upgrade to FORTRAN-77?
It is now 1986 and how many camputer installations have upgraded from
FORTRAN-IV to FORTRAN-77. From my experience not many. Don't get me wrong,
FORTRAN-77, with its IF-THEN-ELSE and file handling statements, is a great
improvement over FORTRAN-IV -- so why hasn't it become the standard
FORTRAN-1IV was? The answer is obvious -- you probably can't use it with the
majority of your old programs.

While many installations have installed FORTRAN-77, it is clear that if they
have been writing in FORTRAN for any length of time, and they do not want to
do a lot of re-designing, they are forced to maintain two separate and
distinct and incompatible FORTRAN compilers on their system. And now what
happens when FORTRAN-8X cames along with its non-upward-compatible features
(such as significant blanks)? Are we now supposed to re-rewrite all our
FORTRAN-77 code to be runnable on FORTRAN-8X, or are we supposed to maintain
3 separate and distinct and incompatible versions of FORTRAN?

And what happens when FORTRAN-9X cames along without and COMMON, BQUIVALENCE,
DATA, DOUBLE PRECISION, etc statements. Are we then supposed to
re-re-rewrite all our FORTRAN-8X code to be runnable on FORTRAN-9X, or are we
than supposed to maintain 4 separate and distinct and incompatible versians
of FORTRAN.

As a developer of software I have resorted to writing a "pre-campiler"
program and placing "pre-campiler” commands into my FORTRAN code so that
before I send out a program, it is passed through the "pre—campiler" +o
comment-out and un-comment appropriate lines depending on what FORTRAN it
will be run under -- in effect maintaining two versions of the same program.
What happens by the year 2000, will I be maintaining 4 versions of every
program we distribute? Our reason for choosing FORTRAN as our language of
choice for portability of code is no longer valid.

These are cbviously serious problems which, I suspect are causing many pecple
many problems. Some companies, such as Microsoft, are extremely helpful and
responsive to this problem by making as part of their FORTRAN a command such
as $NOTSTRICT which allows most FORTRAN-IV programs to campile and work
properly without modification. This has been extremely useful to us in our
dom/]—loading of tens of thousands of lines of PIP-11 FORTRAN-IV code to an
IRM/PC.

So, what is the solution? The solution is easy -- do what DEC does. Go
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ahead and improve FORTRAN -- everything can use improving. Encaurage use of
new features over old features -- good programming should be encouraged.
Even, if necessary print out annoying little warning messages about using
older features — but (1) DO NOT remove a documented standard feature from an
earlier version of a language when designing a newer version, ard (2) DO

NOT make a documented standard feature from a earlier version of a language
work differently in a newer version. In other words -- above all, maintain
upward compatibility.

So, let me make a suggestion to the ANSI committee designing FORTRAN-8X (or
if that's too late, 9X) —— make your highest priority the restoration of
features removed from FORTRAN-IV. Let me be able to maintain and program for
only one starndard FORTRAN —-- the latest one.

Sincerely,

Robert Sendek
Camputer Specialist
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EPA-QAD

P.0.Box 15027

Las Vegas, NV 89114
21-Feb-86

Alan J. Folsom

Dept. 431, Fischer & Porter Co.
County Line Road

Warminster, PA 18974

Dear Mr. Folsom,

Not too long ago I purchased a copy of the "Swedish" Pascal
compiler (11-346) and I have been pleased with its performance,
however there are some points that I have not been able to
resolve. Perhaps one of the newsletter readers could direct
me to a solution.

I would like to generate two versions of the compiler, one that
runs in and generates code for the EIS, FIS (11/40) environment,
and the other for the EIS, FPP (11/60) environment under RSX11l-M
V 4.2. I have not been able to do this. Only the distributed
task image (non EIS, FIS, FPP) operates properly.

Any suggestions?

Sincerely,

%/-MWTW—

Lawrence E. Holboke
702-798-2119
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May 20, 1986

Alan Folsom

"LEVERAGE"

Dept. 431, Fischer & Porter Co.
E. County Line Road
Warminster, PA 18974

Dear Mr. Folsom:

The Languages & Tools SIG is the DECUS forum for TECO, and has
been ever since the demise of the TECO SIG. But anyone interested in
TECO will look long and hard these days to find out anything about it
from the SIG, or from anyplace else for that matter. This is not the
SIG’'s fault. TECO users seem to be a tight-lipped group, and DEC is
not exactly getting the word out, either.

In fact, TECO is really an endangered species. Now that that
the TPU/EVE/LSE family of editing environments has arrived, boredom
seems to be the proper attitude to take towards earlier editing products.
Well, TECO was never just an editor, as anyone who has used it knows.

If it does not merit consideration as an editor (which I would dispute),
it certainly does as a language in its own right.

DEC will eventually abandon this un-copyrighted product and its
future will be in the hands of the public at large. All along, the main
benefits of DEC’'s stewardship have been to standardize the product and
port it to new environments. These benefits will soon cease.

To prepare for the day when DEC abandons TECO altogether, there
should be at least a loosely-organized group to pick up the pieces. And for
the present, there certainly should be an easier way for TECO enthusiasts to
compare notes. I would like to correspond with anyone who is interested in
TECO and believes it should be preserved.

Sincerely yours
Phil Wettersten
Borden, Inc.
CIs/ BB-16

180 E. Broad St.
Columbus, OH 43215
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February 24, 1986

XD-Adar

Dear Editor:

Here are 2 bug fixes that we have found for SED: Abstract

This paper describes a joint effort between Digital Equipment Corporation (DIGITAL) and Systems
1. Sympton: i D family of Ada® ilers that will involve a VAX™ nost and
100% GOTO goes to wrong row, subsequent file modifying command would Designers (SD) to develop a family of Ada cross compilers that will involve a ost and a
crash SED (it swells up and dies) (TOPS1O and TOPS20) series of microprocessor targets. The cross-compler efart will combine the VAX Ada compler front
fix: remove "," at PERCD2:-4 in SEDIMV end, VAX Ada program library manager, and VAX/VMSTM debugger technology with a series of SD-
was: Ada™ pack ends and associated SD-Ada tools. The first three microprocessor targets will be the
AOSA RW, ;IF SLIDE, MOVE TO START OF NEXT LINE MIL-STD-1750A. Motorola M68000 family, and Intel 80x86 series. Until XD-Ada is available, users will
be able to use the existing DIGITAL and SD software to develop microprocessor applications; this
should be: paper also includes a description of how the joint use of the current Ada products will be possible.
AOSA RW ;IF SLIDE, MOVE TO START OF NEXT LINE
2. Symptom:
large del line would cause SED to bomb. (TOPS10 only)
fix: at CLSLST+7 IN SED1CM
was:
MOVNI  T1,CLSBUF(T1) ;FIND -NUMBER OF WORDS IN THIS LAST PIECE
should be:
MOVNI  T1,-CLSBUF+1(T1);FIND -NUMBER OF WORDS IN THIS LAST PIECE
Neither of these 2 bugs shows up in the VAX version.
If anyone has any more SED bug fixes, please send them to myself or to this
publication.
Sincerely,
N - .
e iim [ €
Dan Tomandl R Ada is a registered m:lr.gk_ul the U'S Government (Ada joint Program Otfice)
Locke Computer Center, SB-50 ™ vg;ﬁa °® 'e}r o . )
3 : s is a trademark of Digital Equipment Corporation
University of Washington TM rss s a trad « of Dixital Equipment Corporation
Seattle, WA 98195 s a trademark of Digital Equipment &orpars
206-543-9275 ™ SD-Ada is a trademark of Systems Designers ple

DANGUWALOCKE  (BITNET)
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1 Digital Equipment Corporation/Systems Designers—XD-Ada

Digital Equipment Corporation and Systems Designers, both leading centers of AdaP expertise, have
been involved in the development of Ada since its inception. Both companies offer validated Ada
products, and both have development programs to enhance and extend their product ranges.

Digital Equipment Corporation (DIGITAL) has developed and validated an Ada compiler for the
VAXTM family of computers (VAX Ada). Because it was produced to run only on the series of VAX
computers, the VAX Ada compiler is extremely well integrated with the VAX/VMSTM operating system
environment, and its performance is second to none. The VAX Ada compiler can generate code for

VAX machines running either the VAX/VMS operating system or the VAXELNTM kernel executive.
Appendix A gives a more detailed description of VAX Ada.

Systems Designers (SD) has concentrated on the production of cross compilers (SD-Ada™ ) by
producing back ends for the 1750A and M68000 processors. (The Intel 80x86 series will be targeted
in a future release.) These back ends are used with a VAX/VMS-hosted front end initially developed at
Karlsruhe University and SYSTEAM KG, of West Germany. The back-end design stresses portability,
making the SD products readily rehostable and retargetable. Appendix B gives a more detailed
description of the SD-Ada products.

DIGITAL and SD have now agreed to a joint program that combines the VAX Ada compiler front
end, VAX Ada program library manager, and VAX/VMS debugger technology with the SD-Ada back
ends and associated SD-Ada tools. The resultant product line—XD-Ada—will combine the best of the
two technologies to provide an integrated Ada microprocessor development system. The excellent
resource usage of the VAX Ada compiler and the efficiency of the SD-Ada compiler back ends will
result in a family of Ada cross compilers and development tools of the highest quality.

XD-Ada will be marketed worldwide by both DIGITAL and SD through their networks of subsidiaries
and distributors.

2 XD-Ada

Use of the XD-Ada family of cross compilers will involve a VAX host and a series of microprocessor
targets. The first three targets will be the MIL-STD-1750A, Motorola M68000 family, and Intel 80x86
series.

2.1 User interface Commonality

The XD-Ada host interface will, in general, provide commands identical to those provided by VAX
Ada. Where this is not practical, VAX/VMS command conventions will be followed. The overall effect
will be that users will have very little to learn in changing from one compiler to another.

The target-independent parts of XD-Ada will be based on DIGITAL’s existing software, ensuring
commonality of target-independent Ada language features. In particular, the XD-Ada front end will
be the same as the VAX Ada front end, making the error messages and tool interfaces available to
VAX Ada users also available to XD-Ada users.

The target-dependent parts of the system will be based on SD’s existing software, which includes
target-dependent tools necessary for the cross-development of software for embedded systems.

R .
™ Ada is a registered trademark ot the U S. Government (Ada Joint Program Office)

™
™
™

VAX is a trademark of Digital Equipment Corporation
VMS is a trademark of Digital Fquipment Corporation.
VAXELN is a trademark of Digital Equipment Corporation
SD-Ada is a trademark of Systems Designers ple
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2.2 Object Code Quality

High-quality local code generation will result from the use of SD’s pattern-matching code generators.
At the global level, code quality will be enhanced by performing global data flow analysis and opti-
mization, with particular attention paid to the elimination of redundant run-time checks. The analysis
and optimization will ensure that the object code quality will meet the needs of the embedded systems
market.

2.3 Program Library Management

The VAX Ada program library manager (ACS) will be extended to become an integral part of XD-
Ada. In particular, the ACS automatic recompilation features will be provided, and will allow users
to compile from one program library to another library that may have been created for a different
target architecture. An XD-Ada user can thus keep software development for a host and target in
step, thereby avoiding the problems which occur when recompilation is performed manually.

2.4 Debugging

The XD-Ada debugger will allow users to debug software on the target computer from the host
computer. Also, in order to provide maximum capability, the debugging system will be integrated
with proprietary target-emulation systems. The debugger user interface will provide most, if not
all, of the debugging facilities offered by the VAX/VMS debugger. In particular, XD-Ada’s target-
independent debugger commands will be identical to those used with VAX Ada.

Additional commands will be provided for specific target computers, and the style of those commands
will be compatible with those used in VAX Ada.

2.5 Summary

XD-Ada will provide an efficient compilation system that uses state-of-the-art code generation tech-
nology and results in an effective environment for software development for embedded computers.

XD-Ada will benefit from a continuing program to provide more development tools, such as support
of other host-target protocols, and interfaces to specialized test hardware that provides emulation and
diagnostic capabilities.

Customer support will be provided at the level expected and required by the customer base, and, at
a minimum, will match the level of support traditionally provided by both DIGITAL and SD.

3 Making the Transition to XD-Ada

The transition to XD-Ada is envisioned as a two-step process: first, before XD-Ada is available,
users will be able to use VAX Ada with the SD-Ada cross compilers to develop microprocessor
software; later, XD-Ada will be substituted for SD-Ada, and will provide a simpler, more integrated
user interface.

The following sections describe how the transition will be made from the current products to XD-Ada.
Appendix C details any differences between the current products, and explains how those differences
will be resolved for XD-Ada.

3.1 Step 1: Using VAX Ada and SD-Ada Together

Using VAX Ada and SD-Ada together should not present difficulties for the user: program develop-
ment using VAX Ada or SD-Ada involves very similar—and generally compatible—activities.
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3.1.1 Dealing with Target Dependences

Strict conformance to the Ada language standard by both VAX Ada and SD-Ada means that
implementation-independent source may be compiled using either VAX Ada or SD-Ada. Source
incompatibilities will arise from target-specific, implementation-dependent features, but these in-
compatibilities can be resolved during the transition by isolating target-specific, implementation-
dependent features in separate compilation units.

Thus, before XD-Ada is available, it is expected that Ada programs needing to be compiled for an SD-
targeted microprocessor would be divided into target-dependent and target-independent units. The
VAX Ada capability to distinguish and display the target-independent and target-dependent features
in a compilation unit will be highly useful at this stage.

The target-independent units would be developed with VAX Ada and tested using a host-dependent
test harness, if necessary. The target-independent compilation units would then be compiled for
the target system, along with the target-dependent units, using SD-Ada. The complete program,
including the target-dependent units, could then be tested, and any errors corrected in the source.
The source would then be recompiled, and the program could be tested on either the host or target,
as appropriate.

3.1.2 The Program Development Process

VAX Ada or SD-Ada source files may be created using any VAX/VMS editor or text generation pro-
gram. The VAX Language-Sensitive Editor is particularly appropriate for this purpose. (It is expected
that the Editor will be customized to reflect the target-dependent features supported by XD-Ada.)

In both VAX Ada and SD-Ada, the source is compiled into a user-created program library. Once the
source has been compiled, it is linked for a particular target using the appropriate linking commands:
ACS LINK for VAX Ada and a VAX/VMS or VAXELN target, and BUILD for SD-Ada and a micro-
processor target. Both the linker and the builder check for consistency and completeness of the Ada
program, create an object module that will elaborate the program’s library packages in the correct
order, and link together all of the required program units.

The ACS LINK command results in an .EXE file, which may subsequently be executed by means of
the VAX/VMS RUN command. The SD-Ada BUILD command determines the location of the linked
program in the target memory using information in the build symbol table file, and then downline
loads the program to the target for execution. The build symbol table file is produced by means of
the SD-Ada Definition Tool.

High-level symbolic debuggers are available for use with both VAX Ada and SD-Ada programs. The
VAXIVMS debugger is used for VAX Ada programs, and provides extensive debugging facilities that
take full advantage of the underlying operating system. The SD-Ada debugger is more limited in the
facilities that it provides, reflecting the restricted capabilites of the target environment.

3.2 Step 2: Replacing SD-Ada with XD-Ada

Once XD-Ada is available, host-target development will be even simpler than it will be with the
combined use of VAX Ada and SD-Ada. The XD-Ada system will be substituted for the SD-Ada
system, and this substitution will remove any differences in the user interface and in the facilities
provided. For example, the lack of communication between the host and target libraries when using
SD-Ada with VAX Ada means that changes to common source files cannot automatically be reflected
in both the host and target program libraries. This will not be the case with XD-Ada. The use of ACS
by XD-Ada will ensure compatible program library management for both host and target libraries.
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The net effect of changing over to XD-Ada will thus be a simpler development cycle, with an ability to
alternate easily between host and target development. The XD-Ada host-target development process
will be much the same as the VAX Ada and SD-Ada hos* .get development process, but there will
be an even greater compatibility among the program ¢ > '=lopment tools. After changing over to XD-
Ada, users will find it a simple matter to produce a new .ersion of an existing Ada program, targeted
to a different processor.
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Appendix A
VAX Ada

VAX Ada consists of an optimizing compiler, an Ada program library manager (ACS), a run-time
library, a library of predefined units, and debugger support. VAX Ada is well integrated into the
VAX/VMS environment, and can be used with a variety of DIGITAL program development tools.
Like other VAX languages, VAX Ada conforms to the VAX Calling Standard, and thus can call and
be called by other VAX languages such as VAX FORTRAN, VAX PASCAL, and VAX PL/L.

A.1 The VAX Ada Compiler

The VAX Ada compiler implements the full ANSI/MIL-STD-1815A-1983 language, and is hosted on
the VAX/VMS operating system. It produces highly optimized code that can be targeted to VAX
machines running the VAX/VMS operating system or the VAXELN executive.

The VAX Ada compiler was developed wholely within DIGITAL, and had the major design require-
ments that it should be reliable, robust, efficient, highly integrated with VAX/VMS, and highly main-
tainable. These requirements have been met.

The VAX Ada compiler uses the VAX Code Generator, which is also used by the VAX PL/I and C
compilers. The front end of the compiler is Ada-specific, and generates the low-level intermediate
language required by the VAX Code Generator. This front end will be modified to become the front
end of the new XD-Ada compiler, and will generate a low-level intermediate language well-suited to
the code generator technology used by the current SD-Ada cross compilers. Within this front end,
the Ada program is represented in a tree form that is conceptually similar to DIANA, but much more
compact.

VAX Ada was first validated as of September 17, 1984 using Version 1.4 of the Ada Compiler Vali-
dation Capability (ACVC)

VAX Ada was revalidated as of September 6, 1986 using Version 1.6 of the ACVC. At the same time
and using the same version of the ACVC, VAXELN Ada was also validated. (VAXELN Ada allows
Ada code to be targeted to VAX machines running the VAXELN executive. It complements and
builds on VAX Ada by using both the VAX Ada compiler and program library manager. The major
differences betweeen VAX Ada and VAXELN Ada are the VAXELN Ada run-time library, additional
VAXELN-related predefined units, and support for the VAXELN Remote Debugger.)

VAX Ada A-1
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A.1.1 Efficiency

One of the major design requirements for the VAX Ada compiler was that it should make efficient
use of computing resources, both at compile-time and at run-time.

A representative compilation rate for VAX Ada, on a VAX 11/780, is about 900 lines per minute. This
rate is an average; package specifications, which generate little code, tend to compile much faster
than this. Package bodies, especially if they contain many instantiations or inlined procedures, tend to
compile slower than this. The VAX Ada compiler uses a software demand loading technique to avoid
loading definitions from the compilation library until they are actually referenced: this technique
greatly reduces the amount of memory required to compile a unit that depends upon many other
units.

The code generated by VAX Ada is of high quality; it is comparable to that of VAX PL/I, VAX C, or
VAX FORTRAN. For example, on the VAX 8600, VAX Ada demonstrates a single-precision Whetstone
benchmark of 5,362 kilo-Whetstone instructions per second (KWIPS).

A.1.2 Integration with the VAX Language-Sensitive Editor

The VAX Ada compiler is fully integrated with the VAX/VMS Language-Sensitive Editor. The Editor
is shipped with templates describing the syntax of the Ada language and some implementation-
dependent features of VAX Ada. These templates simplify entering or editing a VAX Ada program. It
is possible to invoke the VAX Ada compiler directly from the Editor; in this case, any errors reported
by the compiler are displayed by the Editor in a separate window; the Editor has commands to allow
easy navigation from one error to the next. In some cases, the VAX Ada compiler will suggest a
correction to the program; the user can accept this suggestion with a single keystroke.

A.2 Low-Level Language Features

VAX Ada supports most of the features of Chapter 13 of the Ada LRM (representation clauses and
implementation-dependent features). These features include length clauses, enumeration representa-
tion clauses, record representation clauses, address clauses, pragma INTERFACE, and the generics
for unchecked programming.

Additional pragmas are provided to extend the capabilities of pragma INTERFACE; subprograms,
objects, and exceptions may be shared between Ada and non-Ada code.

Package MACHINE_CODE is not provided, since the etfect can be achieved by providing the body of
a subprogram in any of a wide range of other VAX languages. For VAX/VMS targets, a pragma AST_
ENTRY is provided to support AST processing; for VAXELN targets, Ada subprograms are connected
to VAX hardware interrupts using the VAXELN CONNECT_TO_INTERRUPT system service.

A.3 Program Library Manager

The VAX Ada program library manager (ACS) performs a wide variety of library maintenance and
program development functions.

ACS automatically tracks which units in the library have become obsolete because they depend upon
a unit that has been changed, and will automatically recompile all such obsolete units in the correct
order. This recompilation is done using a saved copy of the original source.

ACS can also scan the local working directory, looking for files that have been edited since the last
time they were compiled. In this case, the changed files will be