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Contributions

Submissions to this newsletter are constantly sought. A submission can be an article, a letter to the
Wombat Wizard, a technical tip, or anything of interest to people using or considering the use of
Datatrieve or any 4GL product. Submissions on magnetic media are preferred but almost any type will be
considered.

Contributions for the newsletter can be sent to either of the following addresses:

Editor, DATATRIEVE Newsletter Joseph Gallagher, Ph.D.
c/o DECUS U.S. Chapter Research Medical Center
219 Boston Post Road, BP02 2316 East Meyer Blvd.

Marlboro, MA 01752 Kansas City, MO 64132
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CONTEXT RECOGNITION IN VAX DATATRIEVE
Donna Brown and Sue Harris - Digital Equipment Corp., Nashua, NH

1 OVERVIEW

This paper will describe context resolution within DATATRIEVE. It explains the impact context has on
you as a DATATRIEVE user. It covers how you specify context within DATATRIEVE as well as common
pitfalls in the area of DATATRIEVE context. It explores the internals of context resolution in
DATATRIEVE.

2 WHAT IS CONTEXT?

Context is described as the set of mechanisms by which DATATRIEVE recognizes field names and
identifies target records for statements. Changing the context in which a DATATRIEVE statement exe-
cutes can change the statement’s outcome. This is why it is important for you to understand context’s
impact upon DATATRIEVE statements.

Context answers questions such as “which one” and "how many”. For example, assume that the state-
ment "“MODIFY EMP_NUM" modifies employee numbers from personnel records, such as those il-
lustrated below. We know that the EMP_NUM field is changed, but which record is modified? How many
records are modified, one or many? These are the types of questions that DATATRIEVE resolves using
context.

| Harris|.. | Jones |.. | Brown |. . . .
| 7544 | | 7329 | | 7542 |
I

DTR> MODIFY EMP_NUM
2.1 WHY IS CONTEXT IMPORTANT?
The following sections describe the part context plays within DATATRIEVE,
2.1.1 Naming

DATATRIEVE does not require that every identifier name used within a DATATRIEVE session be unique.
The following example shows that two different records can contain fields with the same name:

DEFINE RECORD A USING DEFINE RECORD B USING
01 ToP. 01 ToOP.
—_—— 03 EMP_NUM PIC XX. 03 EMP_NUM PIC 999.
03 ADDRESS PIC X(30).; 03 SUPERVISOR PIC X(20).;

Both records contain EMP_NUM fields. To which field does the following statement refer?
DTR> MODIFY EMP_ NUM

Because there are two fields named EMP_NUM, DATATRIEVE must take into account factors other than
the field name when deciding which field to modify. DATATRIEVE follows a set of conventions when
deciding which field to act upon. These conventions are the rules of context resolution. By understanding
these rules, you will be better able to anticipate the behavior of the DATATRIEVE statements you enter.
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2.1.2 List Fields

In the following FAMILY record, the field KIDS is defined with an OCCURS clause. Each FAMILY record
thus contains a "LIST” of kids. This LIST can contain information pertaining to one kid up to ten kids, or
the list may be empty.

01 FAMILY.
: 03 NUMBER KIDS PIC 99 EDIT STRING IS Z9.
03 KIDS OCCURS O TO 10 TIMES DEPENDING ON NUMBER KIDS.
06 EACH KID.
09 KID NAME PIC X(10) QUERY NAME IS KID. :

The following diagram shows that for each FAMILY record there can be a variable number of KIDS fields.
The first record contains 2 KIDS the second one kid, etc.

| Harris| | Jones | | Brown | | White]
| 02 | | 01 [ | 03 | | 02 |
| Bob | | Betty]| | Tom | | Alex|
| Alice] | | | Dick | | Jen |
| | | | | Harry| | |

Context resolution becomes more complex when you use list records. Where a list is involved, there are
even more possible choices. Besides answering the question ”“which family” DATATRIEVE must also
answer the question “which kid”? For example, the following PRINT statement refers to the list field
KIDS.

DTR> PRINT ALL KIDS

But, each record may have more than one KIDS field. Which KIDS field should be printed? ALL occur-
rences of KIDS for a particular record? ALL occurrences of all KIDS for all records? We will look at these
question in more detail in a later section.

2.1.3 Control Of DATATRIEVE Statements

If you enter a statement or sequence of statements incorrectly, DATATRIEVE may not have enough
information to determine which field a name in a statement refers to. You can tell when this happens,
because DATATRIEVE displays the familiar message:

"<...> is undefined or used out of context"

What happens if you do not correctly express the context of your statement, but your statement can be
interpreted in another context within your DATATRIEVE session? In this case, an error message will not
be produced. DATATRIEVE will execute your statement, but in a different manner than you had intended.
The results can be surprising and may even change data in ways that you do not expect. This is certainly
not a desirable situation. By understanding context resolution in DATATRIEVE and by specifying all
context explicitly you can avoid this type of accident.

2.2 TYPES OF CONTEXT RECOGNITION

There are two levels of context recogmtlon within DATATRIEVE. They are IMPLICIT context recogmtlon
and EXPLICIT context recognition. Implicit means that context is implied by the environment in which a
statement is executed. Explicit means that the context for a statement is entered as part of that
statement.
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2.2.1 Implicit Context Recognition

DATATRIEVE is sometimes said to be ”context-sensitive”. This is because the meaning of a given
DATATRIEVE statement varies depending on the environment in which it is executed. This is an impor-
tant aspect of the DATATRIEVE language. It gives power and flexibility not seen in third generation
programming languages.

NOTE

In this discussion, we are not referring to the mathematical linguistic concept of context-sensitive,
as it applies to classification of grammars. We use this terminology (as well as “left context” and
“right context”) in a more intuitive and informal way, as a method of highlighting and explaining
a particular characteristic of VAX DATATRIEVE.

The following example shows how the environment set up by different DATATRIEVE commands causes
the statement "PRINT XYZ” to produce different results. In the first example, a character string is
printed. In the second, a number is printed. And in the last example multiple fields of different types are
printed.

DTR>READY DOMAIN1
DTR>SHOW FIELDS

DTR>DECLARE XYZ PIC 9V9.
DTR>XYZ = 3.2

XYZ <Character string>

DTR>PRINT XYZ DTR>PRINT XYZ

| |
| I
I |
| |
I I
I |
| DTR>FIND DOMAIN1 |
I |
| I
| XYZ | XYZ
I I
| " ALF " |
I |

DTR>READY XYZ
DTR>PRINT XYZ

I
I
I
I
| Fieldl Field2 Field3
I
I
I
I
I

I

I

I

I

11 abe .01 |
22 def .02 |
33 ghi .03 |
I

ete |

So you see, the output of “PRINT XYZ” can be greatly altered by the environment in which it executes.
That environment is determined by the commands preceding the statement "PRINT XYZ”. Implicit
context recognition is at work in each of these examples.

DTR-4



The context-sensitive nature of DATATRIEVE has a number of implications. One is that DATATRIEVE
procedures are not compiled. The previous example illustrates why this is so. Suppose “PRINT XYZ" were
in a procedure. What would it mean to compile that procedure without knowing the datatype of XYZ?
Without even knowing whether XYZ is the name of a domain, field or variable? The high degree of
flexibility provided by DATATRIEVE limits the assumptions that can be made at compilation time.

Context sensitivity is also the reason that the distinction between “commands” and ”statements” exists in
DATATRIEVE. Commands set up the context in which statements execute. Because of this, restrictions
exist in the way commands can be used (see the VAX DATATRIEVE Reference Manual for a list of
commands and statements.) One restriction is that commands cannot be used within a compound state-
ment. In the following example, the REPEAT loop is a compound statement. The READY command
within the REPEAT loop is therefore illegal:

DTR> DECLARE XYZ LONG.

DTR> REPEAT 5

CON> BEGIN

CON> PRINT XYZ

CON> READY XYZ ! this is NOT allowed!!!
CON> END

"Expected statement, encountered "READY".

If DATATRIEVE allowed commands within compound statements, the first iteration of the above
REPEAT loop would print the variable XYZ, and subsequent iterations would print the entire domain of
XYZ. Besides being confusing, this would create technical difficulties.

Enforcing a stable environment for a compound statement allows DATATRIEVE to make decisions about
the type and size of the data being processed just once at the start of processing of that compound
statement. If commands were permitted inside of compound statements, then decisions about data type
and size would have to be made during each iteration of a compound statement, thereby increasing
execution time.

Context sensitivity also contributes a more ”"English-like” feeling to the DATATRIEVE language. As in
the English language, certain ambiguities can occur, but in DATATRIEVE these can be resolved through
the context mechanism.

2.2.2 Explicit Context Recognition

There may be times when you need to override implicit context recognition in DATATRIEVE in order to
get the results you desire. You do this using explicit context specification within your DATATRIEVE
statements. By using explicit context specification as a general practice, you will be sure to always get the
data that you intend to.

The example below shows a case where XYZ has‘two possible meanings. XYZ can refer to either a variable
or to a field within the domain DOMAIN1. If no special direction is given, the variable XYZ will be printed.

DTR> READY DOMAIN1
DTR> DECLARE XYZ PIC 9V9.
DTR> XYZ = 3.2
DTR> PRINT XYZ
XYZ
3.2
To print the field XYZ, DATATRIEVE must be instructed to obtain the value for XYZ from DOMAIN1.

This is done below using the clause “OF DOMAIN1”. This is an example of explicit context recognition.
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DTR> PRINT XYZ OF DOMAIN1

XYZ
"ALF"

Other methods of explicit context recognition will be discussed in a later section.

3 Using DATATRIEVE Context

Context recognition (both implicit and explicit) performs two different functions within DATATRIEVE.
These functions are Target Record Identification, which answers the question "how many”, and Name
Recognition, which answers the question “which one”.

3.1 Target Record ldentification

Context determines which records will be the target of statements such as PRINT, MODIFY and ERASE.
That is, which records are printed, modified or erased. How does DATATRIEVE identify the target records
for a particular operation?

Target records for PRINT, MODIFY and ERASE statements are determined in part by the form of the
statement you enter. The syntax of these statements provides three basic context specifications.
Specification of context in a statement can be implicit or explicit. By implicit we mean that the target
record is not specified in the statement syntax, but is implied by the environment in which the statement
executes. Explicit specification means that the target record is specified in the statement syntax.

The target of a PRINT, MODIFY or ERASE may be a single record, a collection of records, or a stream of
records. The syntax of a statement determines the number of records operated on. That is, the syntax may
imply either single-record context or multiple-record context.

These different options are shown in the following examples:

1. IMPLICIT, SINGLE-RECORD CONTEXT
No context is specified; it is implicit. Only one record will be modified.
DTR> MODIFY
2. PARTIALLY EXPLICIT, MULTIPLE-RECORD CONTEXT

Context is expressed by the keyword “ALL” rather than by an explicit RSE (record selec-
tion expression.) A group of records will be modified.

DTR> ERASE ALL
3. EXPLICIT, MULTIPLE-RECORD CONTEXT
Context is detailed in the “OF RSE” clause. A group of records will be modified.
DTR> MODIFY PRICE OF YACHTS

Each of these categories are detailed below.
3.1.1 Single-Record Context

There are different ways to specify a single-record as the target of a statement. One is by means of a
”selected record”. The SELECT statement identifies one target record in a collection. A record is selected
by first forming a “collection” of records using the FIND statement and then choosing a particular record
from that collection using the SELECT statement.

In the example below, a collection of all of the YACHTS records is formed using a FIND statement. The

first record of the collection is then selected. Since a target is not explicitly specified on the PRINT
statement, the selected record will be printed.
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DTR> FIND YACHTS
DTR> SELECT
DTR> PRINT

Another method of specifying single-record context is the FOR loop. A FOR loop identifies individual
records of a record stream, in turn.

It may seem that the FOR construct actually provides multiple-record context, because it produces a
stream of records. However, there is only one target record per iteration of a FOR loop. The FOR construct
allows you to work with many records at once, while dealing with each record individually. Therefore, the
single-record form of a statement is used within a FOR loop to operate on the target record of the FOR
loop.

In the example below, all of the records from the YACHTS domain will be printed. Notice that the
single-record context form of the print statement is used within the FOR loop.

DTR> FOR YACHTS
CON> PRINT

What if two possible targets, one a selected record and one the target of a FOR loop, are available at once?
Which one will be used?

If more than one record qualifies as a target record, then DATATRIEVE will always use the most recent
context. In the example below, the stream of records from the domain OWNERS will be printed, rather
than the selected YACHTS record.

DTR> FIND YACHTS
DTR> SELECT
DTR> FOR OWNERS
CON> PRINT

3.1.2 Multiple-Record Context

You can specify multiple record context in one of two ways. One way is to use the keyword “ALL”, without
an RSE, on the command line. When used in this way, ALL identifies all of the records in the current
collection as the target of the statement.

In the example below, the FIND forms a collection containing the first two records in the domain
YACHTS. The keyword ALL on the PRINT and ERASE statements specify both records in the current
collection as targets. After the ERASE statement is executed, both of the records in the collection are
erased. Therefore, the second PRINT does not display any records.

DTR> FIND FIRST 2 YACHTS
DTR> PRINT ALL

LENGTH

OVER
MANUFACTURER  MODEL RIG ALL  WEIGHT BEAM PRICE
ALBERG 37 MK II KETCH 37 20,000 12 '$36,951
ALBIN 79 SLOOP 26 4,200 10 $17,900

DTR> ERASE ALL
DTR> PRINT ALL
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You can also specify multiple record context using the “OF RSE” clause. The "OF RSE” clause identifies
a target record stream made up of records meeting the conditions set in the RSE. In the example below,
the “OF YACHTS" clause on the MODIFY statement specifies that the record stream made up of all the
records from the YACHTS domain will be modified. The result is that the PRICE field of every record in
YACHTS is changed to 0.

DTR> MODIFY PRICE OF YACHTS
Enter PRICE: O
DTR>

Contrast this with the single-record context produced by the FOR loop below. Each record is handled
individually and you are prompted for a PRICE value for each record in the record stream. You should use
extreme caution when utilizing a multiple-record context technique (such as OF RSE) to avoid inad-
vertently modifying all of the records in a domain at once when you actually want to modify the records
individually.

DTR> FOR YACHTS MODIFY PRICE
Enter PRICE: 33000
Enter PRICE: 21000

etc. (for each record)

3.2 Name Recognition
Given a statement such as:

PRINT PRICE

DATATRIEVE must determine what is meant by PRICE. Is PRICE a domain, a variable, or a field? If
PRICE is a field, which domain is it from? What if more than one readied source has a PRICE field?
DATATRIEVE determines the answer to these questions through the process of name recognition.
DATATRIEVE uses two methods of name recognition: implicit and explicit.

3.2.1 Implicit Name Recognition

DATATRIEVE keeps track of possible contexts using a stack. A stack is an internal data structure which
is manipulated in such a way that the most recently added items are the first to be accessed (last on, first
off.)

DATATRIEVE uses the stack to resolve context. When DATATRIEVE encounters a name in a
DATATRIEVE statement, the stack is searched for that name. If the stack contains more than one entry
for a particular name, the name from the most recent context will be used.

In the example below, the FIND and SELECT statements make entries on the stack. When the PRINT
statement is executed, DATATRIEVE looks for a context for the name TYPE. Looking on the stack, the
name TYPE is found to be a field from the selected record.

DTR> READY YACHTS

DTR> FIND YACHTS WITH PRICE NE O
DTR> SELECT FIRST

DTR> PRINT TYPE

In the example below, stack entries are again made as a result of FIND and SELECT statements. A stack
entry for OWNERS is also made as a result of the FOR statement. When the PRINT statement is
executed, OWNERS is on top of the stack. The OWNERS record does not contain a PRICE field though.
So, DATATRIEVE looks further down the stack until a reference to PRICE is found. In this case, PRICE
is found in the selected YACHTS record. That single PRICE field will be printed 18 times, once for each
record in OWNERS.
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DTR> FIND YACHTS
DTR> SELECT FIRST
DTR> FOR OWNERS
CON> PRINT PRICE

What is the ordering on the stack? What is meant by most recent or “closest” context? The answer to
these questions is generally intuitive. The diagram below outlines the arrangement of the stack. The
diagram shows that the environment set up by the statement currently being executed will be considered
before a selected record, a collection, or global variables.

TOP - VR - ——

Context blocks created by the statement:
("innermost" blocks at top of stack)

RECORD STREAMS | LOCAL | VERIFY | VALID IF
| VARIABLES | (STORE) |
I

| Named collections with SELECTed records
| (in same order as SHOW COLLECTIONS display) |

BOTTOM

This diagram shows that context from the innermost statement is placed on top of the stack. Innermost
refers to the statement which is the most nested of a group of statements. In the example below, the
innermost statements are those within the compound statement under the FOR OWNERS statement. The
stack diagram shows that the context from the outer FOR YACHTS loop is placed on the stack followed
by the context set up by the FOR OWNERS statement. The variable INNER1 declared in the innermost
statement is placed on top of the stack last.

DTR> FOR YACHTS
BEGIN
DECLARE OUTER1 PIC X(5).
FOR OWNERS
BEGIN
DECLARE INNER1 PIC 999V9.
——————————— > INNER1 = 2.2
END
END

This is what the context stack looks like at the time of the assignment of 2.2 to INNERI:
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I |
| INNERL context |
| OWNERS context |
| OUTER1 context |
| YACHTS context |

| Named collections with SELECTed records |
| (in same order as SHOW COLLECTIONS display) |

BOTTOM

DATATRIEVE actually uses two stacks to keep track of context. The first stack, the general context
stack, keeps track of possible name resolutions for most DATATRIEVE statements. The second stack, the
update stack, keeps track of fields which are possible targets for updates or assignments. DATATRIEVE
checks the update stack to ensure that you assign only to those fields that can accept updates, that is, a
field which is part of a record which is being stored or modified, or a variable.

The table below shows that a field will be placed on the update stack if the field is named in a STORE or
MODIFY statement or is part of a record named in a STORE or MODIFY statement, or if the field is a
declared variable. Local variables and the targets of STOREs and MODIFYs remain on the update stack
only for the duration of the statements of which they are a part.

CONTEXTS PLACED ON THE UPDATE STACK

CONTEXT TYPE CONTEXT SCOPE

| STORE USING | TARGET OF STORE | STORE USING |
| MODIFY USING | TARGET OF MODIFY | MODIFY USING |
| LOCAL VARIABLE | VARIABLE | BEGIN-END BLOCK |
| GLOBAL VARIABLE | VARIABLE | ANY STATEMENT |

The table above shows that a source referenced in a STORE statement is placed on the update stack. The
context for the source being stored is not placed on the general context stack, however. In the statement
below for example, OLD_YACHTS is placed only on the update context stack. NEW_YACHTS is placed
on the general context stack. So, even though both the source and destination records contain BOAT
fields, DATATRIEVE will be able to determine the correct domain by referring to the appropriate stack.

DTR> FOR OLD-YACHTS
STORE NEW-YACHTS USING BOAT = BOAT

You may sometimes see the general context stack referred to as the Right context stack and the update
context stack referred to as the Left context stack.
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The ordering rules for the update stack are basically the same as those for the general stack. The
difference is that fewer entries are made on the update stack. As shown below, only variable declarations
and STORE and MODIFY statements make entries on the update stack.

ORDERING OF THE UPDATE CONTEXT STACK

TOP mmm e - —
I |
| Context blocks created by the statement: |
| (innermost blocks at top of stack) |
I I
| STORE | MODIFY | LOCAL VARIABLES |
I I I |
|  Global variables |

BOTTOM

The example below shows the ordering of both context stacks. The state of the stacks at the time the of
the STORE statement (indicated by the arrow) is shown. YACHTS is pushed onto both stacks when the
FOR YACHTS MODIFY statement is executed, and will remain on both stacks until the FOR loop ends.
OWNERS is pushed onto the the update stack each time the STORE statement is executed and is popped
off when the store is completed. The local variable NEW_MODEL is placed on both stacks at the time it
is declared and remains until the termination of the FOR loop.

DTR> FOR YACHTS MODIFY USING

BEGIN
PRICE = PRICE * 2
DECLARE NEW_MODEL PIC X(10).
NEW_MODEL = *."new model"
STORE OWNERS USING

—————————————— > MODEL = NEW_MODEL
END

STACK CONTENTS AT TIME OF ASSIGN

Left Context stack Right Context Stack
(Update Context stack) (General Context Stack)
| OWNERS comtext | | NEW MODEL context |
| NEW MODEL context | | YACHTS context |
| YACHTS context | | Collections (with SELECTed record)|
| Global variables | | Global variables |

3.2.2 Explicit Name Recognition

The previous section discussed how name recognition takes place automatically in DATATRIEVE. Now we
will discuss how you can override DATATRIEVE'’s implicit name recognition by specifying the name
explicitly. There are two ways of forcing name recognition. One is by using name qualification and the
other is by using context variables.
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3.2.2.1 NAME QUALIFICATION

Name qualification allows you to override the context established by DATATRIEVE’s implicit name
recognition. This is done by providing a fully qualified name in a DATATRIEVE statement. A fully
qualified name includes a specification for the readied source (the domain name or database name), all
group fields of which the field is a part, and the field name itself. A portion of the record definition for the
record YACHT is shown below. If a readied domain called YACHTS references the record YACHT, then
the fully qualified name for the field MODEL is: YACHTS.YACHT.BOAT.TYPE.MODEL.

RECORD YACHT
01 BOAT.
03 TYPE.
05 MANUFACTURER PIC X(10)
QUERY NAME BUILDER.
05 MODEL PIC X(10).
03 SPECIFICATIONS

You should use name qualification when DATATRIEVE's default implicit qualification is not what you
want. For example, suppose that you want to print a list of yachts and for each yacht list all of the owners
who own that type of yacht. You might try the following:

DTR> FOR YACHTS FOR OWNERS WITH TYPE EQ TYPE PRINT TYPE, NAME

This will not produce the desired results, however. The problem lies in the RSE "TYPE EQ TYPE”. The
intent is to find owners with TYPE equal to TYPE from YACHTS. But, since OWNERS is higher on the
context stack than YACHTS, both references to TYPE in the RSE will resolve to OWNERS. You must
force DATATRIEVE to resolve one of the TYPEs to YACHTS. You can do this by qualifying TYPE, as in
the following example. Note that TYPE does not have to be fully qualified, just enough to determine
uniqueness.

DTR> FOR YACHTS
FOR OWNERS WITH TYPE EQ YACHTS.TYPE
PRINT TYPE, NAME

3.2.2.2 Context Variables

Name qualification can be used to differentiate between fields of the same name from different domains.
But what if the duplicate names are from the same domain? For example, suppose you want to print a list
of builders who build boats of more than one kind of rig. This requires comparing the RIG field of one
YACHTS record to the RIG field of another YACHTS record. You might try the following:

DTR> FOR YACHTS

CON> FOR YACHTS WITH BUILDER EQ BUILDER AND RIG NE RIG
CON> PRINT BUILDER, RIG, RIG
DTR>

The problem again is that context resolves to the inner FOR loop. So, BUILDER will be compared to
BUILDER from the same record and RIG will be compared to RIG from the same record. Using the
domain name will not help, because YACHTS is the domain name in both cases. So, how can you distin-
guish BUILDERS and RIG?

You can use context variables to distinguish names from the same domain. In the following example, the
context variable A is supplied for the outer FOR loop and B for the inner FOR loop. The context variables
are then used within the RSE to qualify BUILDER and RIG.
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DTR> FOR A IN YACHTS

CON> FOR B IN YACHTS WITH B.BUILDER EQ A.BUILDER AND
CON> B.RIG NE A.RIG :

CON> PRINT BUILDER, A.RIG, B.RIG

A context variable is an artificial or “"dummy” variable. A context variable can be specified as part of an
RSE and is valid only for the duration of the statement containing the RSE. Use of a context variable is
a form of EXPLICIT context specification.

Context variables can be useful in other situations also. Earlier we mentioned that the target of a STORE
or MODIFY operation is placed only on the update context stack, not the general context stack. As a
result, fields from the record that is being updated cannot be used on the right hand side of an assignment.
For example, suppose you want to use previously entered values more than once, as in the example below.
The statement “FIELD3 = FIELD1 + FIELD2” will cause DATATRIEVE to complain that FIELD1 is
undefined. This is because FIELD1 is found only on the update stack.

DTR> STORE DOMANE USING

CON> BEGIN

CON> FIELD1l = *."Fieldl value"

CON> FIELD2 = *."Field2 value"

CON> FIELD3 = FIELD1 + FIELD2

CON> END

"FIELD1" is undefined or used out of context.

If you happen to have another selected record which contains fields named FIELD1 and FIELDZ2, then
FIELD3 will take its value from the FIELD1 and FIELD2 values of the selected record rather than the
record being stored, producing different results than you expected.

You can get around these problems by using a context variable. In the following example, using the context
variable Y has the effect of establishing an entry for DOMANE on the general context stack. This allows
the values just entered for FIELD1 and FIELD2 to be used as the source of an assignment statement.

DTR> STORE Y IN DOMANE USING
CON> BEGIN
CON> FIELD1
CON> FIELD2
CON> FIELD3
CON> END

*,"Fieldl value"
*,"Field2 value"
Y.FIELD1 + Y.FIELD2

wonon

Context variables can also be used to avoid an exhaustive search on certain CROSS lookups. In the
example below, BUILDER is a key for both OWNERS and YACHTS. If no context variable is used, a
keyed lookup will be done on BUILDER from OWNERS. The same is true if the context variable for the
second source, OWNERS (Z), is used in the RSE. If the context variable for the second source, YACHTS
(Y), is used, then a keyed lookup will be done on both OWNERS and BUILDERS. The moral of this
example is: when in doubt, use a context variable!

DTR> FIND Y IN YACHTS CROSS Z IN OWNERS OVER BUILDER WITH
BUILDER = "ALBIN"

Performing EQL boolean on RMS key field Z.OWNERS.BUILDER

DTR> FIND Y IN YACHTS CROSS Z IN OWNERS OVER BUILDER WITH
Z.BUILDER = "ALBIN" _

Performing EQL boolean on RMS key field Z.OWNERS.BUILDER

DTR> FIND Y IN YACHTS CROSS Z IN OWNERS OVER BUILDER WITH
Y.BUILDER = "ALBIN"

Performing EQL boolean on RMS key field Y.YACHTS.MANUFACTURER

Performing EQL boolean on RMS key field Z.OWNERS.BUILDER
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3.3 CONTEXT AND HIERARCHICAL FIELDS

Hierarchical fields or lists are defined with an OCCURS clause in a record or a view. As mentioned earlier,
context resolution becomes more complex when you use list records. Besides identifying a target record,
you must identify a particular list occurrence.

Unless otherwise stated, throughout the rest of this section “LIST” means any hierarchical field, including.
those defined in views. ‘

3.3.1 General Techniques

You can think of a list as a "pseudo-domain” within a domain and list items as records within that
pseudo-domain. In the diagram below, the outer box represents the FAMILIES domain, and the inner box
represents the pseudo-domain formed by the KIDS list within the FAMILIES domain.

I
| | 03 KIDS OCCURS O TO 10 TIMES . |
| | 06 EACH KID. |
[ 09 KID NAME PIC X(10). |
| 09 AGE PIC 99. |
|| l

You must supply context for the pseudo-domain as well as the actual domain.

Some of the techniques to aid in target record identification include:

. Use successive FIND and SELECT statements

. Use nested FOR statements

. Use the CROSS clause to “flatten” the hierarchy
o Use an inner print list specification

. Use OF RSE clauses where possible

e Use the Context Searcher (SET SEARCH)

Note that several of these techniques are also used for target record identification. This is because the
techniques that are used on domains can also be applied to pseudo-domains.

3.3.1.1 Using FIND/SELECT

One method of getting at records that are in the pseudo-domain is to use successive FIND and SELECT
statements.

First, lets look at an example of how you might naturally phrase a query on a list field. First you find and
select a record from FAMILIES and then you try to print out the fields KID NAME and AGE. The
example below shows that the PRINT statement will fail because KID_NAME is undefined.

DTR> FIND FAMILIES;SELECT

DTR> PRINT ALL KID_NAME, AGE
"KID NAME" is undefined or used out of context
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Extra context must be provided to specify which item from the KIDS list is to be printed. Use an extra
FIND to form a collection of “pseudo-records” from the KIDS pseudo-domain.

DTR> FIND FAMILIES; SELECT
DTR> FIND KIDS
DTR> PRINT ALL KID NAME, AGE

KID
NAME AGE
URSULA 7
RALPH 3

3.3.1.2 Nested FORs

The following is an example of an unsuccessful attempt to print items from the KIDS list using a FOR
loop. The statement fails because it does not specify which occurrence of the list to print.

DTR> FOR FAMILIES
CON> PRINT KID NAME, AGE
"KID NAME" is undefined or used out of context.

In much the same way that you can access a pseudo-domain using an extra FIND, you can access the
pseudo-domain using an extra FOR loop. In the following example the inner FOR loop provides a record
stream from the pseudo-domain, providing context for KID. NAME and AGE. A list of kid names and ages
will be printed.

DTR> FOR FAMILIES

CON> FOR KIDS
CON> PRINT KID NAME, AGE

3.3.1.3 Using CROSS

The following is another example of a statement that does not provide context for the KIDS list.

DTR> PRINT MOTHER, KID NAME, AGE OF FIRST 1 FAMILIES
"KID NAME" is undefined or used out of context.

The solution shown below is to use a CROSS clause to flatten the hierarchy. The CROSS provides a
stream of records that contain fields from both the FAMILIES domain and the pseudo-domain providing
context for KID NAME and AGE.
DTR> PRINT MOTHER, KID NAME, AGE OF FIRST 1 FAMILIES CROSS KIDS
MOTHER NAME AGE
ANN URSULA 7
3.3.1.4 Inner Print Lists

When accessing list fields through a PRINT statement, another option is available to you. That option is
the use of the inner print list specification. The syntax of the inner print list is:

{ALL print-list OF RSE}
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The print statement below does not provide context for the KIDS list.

DTR> PRINT MOTHER, KID_NAME, AGE OF FIRST 1 FAMILIES
"KID NAME" is undefined or used out of context.

The inner print list construct provides a way to specify context for a list field. Think of an inner print list
as a print statement within a print statement which is used to access a pseudo-domain. The example below
shows the inner print list portion of a print statement.

| | print-list]

I | | l
DTR> PRINT MOTHER, ALL KID NAME, AGE OF KIDS OF FIRST 1 FAMILIES

|
[ |
i
i

KID
MOTHER NAME AGE
ANN URSULA 7
RALPH 3

This method is most useful when you want to print all of the occurrences of a list. Note the difference in
results from the previous CROSS example where only the first KID was retrieved.

When using inner print lists keep in mind that if the print list starts with an inner print list, you need an
additional "ALL"” keyword:

ALL {ALL print-list OF RSE}

The following print statement is the same as the one in the previous example, but without the MOTHER
print item. It produces a syntax error.

DTR> PRINT ALL KID NAME, AGE OF KIDS OF FIRST 1 FAMILIES
Expected end of statement, encountered "OF".

The print statement below contains an additional ALL to properly denote the beginning of the inner print
list.

| Inner print list

| | print-list|

|| | | |
DTR> PRINT ALL ALL KID NAME, AGE OF KIDS OF FIRST 1 FAMILIES

KID
NAME AGE
URSULA 7
RALPH 3
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It is possible to define a list field within another list field. This is known as a nested list. The definition
below shows the list PET defined within the list KIDS.

01 FAMILY.
03 PARENTS.
06 FATHER PIC X(10).
06 MOTHER PIC X(10).
| 03 NUMBER KIDS PIC 99.

06 EACH KID.
09 KID NAME PIC X(10).
09 KID AGE PIC 99.

| 13 PET NAME PIC X(10). |
| 13 PET AGE PIC 99. |

|
l
l
:
|09 PET OCCURS 2 TIMES. |
I
I
I
l

Such a record requires yet another level of context resolution. The example below shows that an additional
inner print list can be used to resolve the context for the list within the list.

DTR> PRINT FATHER, ALL KID NAME, ALL PET NAME OF PET OF KI
KID PET
FATHER NAME NAME
JIM GARY POP
SODA
SUE MOUSE
SHORTY

3.3.1.5 OF RSE Clauses

There are cases when you want to find a record with a list item of a certain value, but you do not care
which occurrence of the list meets your qualifications. In other words, you want to find the records in which
any of the list items satisfy an RSE. If you wanted to find all FAMILIES with one or more children over
five years old, you might use the following FIND statement. The statement will fail, because even though
you do not care which KIDS item meets your qualifications, DATATRIEVE needs to know how to resolve
the reference to AGE.

DTR> FIND FAMILIES WITH AGE GE 5
"AGE" is undefined or used out of context.
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You cannot use inner print lists on anything but a PRINT statement, so what can you do? You can use
successive FIND/SELECT statements, but another possibility is to use an ANY boolean.

Since the ANY boolean includes an “OF RSE” clause, it allows you to get through that extra pseudo-
domain of KIDS as shown in the following FIND statement.

Boolean expression

| "inner" RSE |
l

| | I
DTR> FIND FAMILIES WITH ANY KIDS WITH AGE GE 5

[10 records found]

3.3.2 Report Writer Techniques

Referencing list fields in the Report Writer is more of a challenge because only a few of the techniques
discussed in the previous section can be used from within the report writer. To access lists from within the
report writer, you can use:

. An inner print list specification
. The Context Searcher (SET SEARCH)
. CROSS to flatten the hierarchy

The example below shows the inner print list technique being used inside of the report writer. A couple of
points to note are:

. The inner print list is made up of KID_ NAME and AGE as well as a column specification.

. Use of the TOTAL function on the field AGE requires the OF RSE specification, but TOTAL
of NUMBER_KIDS does not. This is because AGE is a list field and needs additional context.

DTR> REPORT FAMILIES
RW> PRINT COL 1, MOTHER, COL 20, ALL KID NAME, COL 40,
RW> AGE OF KIDS
RW> AT BOTTOM OF MOTHER PRINT TOTAL NUMBER KIDS, TOTAL AGE OF KIDS
RW> END REPORT

3.4 The CONTEXT SEARCHER

Another method of providing the extra context needed for list fields is the use of the CONTEXT
SEARCHER. In addition, the CONTEXT SEARCHER can provide context for access through DBMS
sets.

The CONTEXT SEARCHER is activated by the SET SEARCH command. The following example shows
the CONTEXT SEARCHER being used to automatically create an inner print list for KIDS. The print
statement below is the same one that failed in a previous example. Note that DATATRIEVE displays an
informative message when context is resolved by the CONTEXT SEARCHER.

DTR> SET SEARCH
DTR> PRINT MOTHER, KID NAME, AGE OF FIRST 1 FAMILIES
Not enough context. Some field names resolved by Context Searcher.

KID
MOTHER NAME AGE
ANN URSULA 7
RALPH 3
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The CONTEXT SEARCHER also allows you to search DBMS records without specifying set relationships
explicitly.

Consider the following DBMS record/set structure:

CONSISTS OF  MANAGES

| EMPLOYEE |

The following example prints the division name associated with the first employee. An EMPLOYEE record
is selected and then the print statement accesses the associated DIVISION record through the
CONSISTS_OF set. ‘

DTR> FIND FIRST 1 EMPLOYEE

[1 record found]

DTR> SELECT

DTR> PRINT DIV _NAME OF DIVISION OWNER OF CONSISTS OF

Division Name-—————-

ENG BUILD “& TEST

In the following example the CONTEXT SEARCHER is used, so set access does not need to be specified
in the print statement. Note that in this example, the Context Searcher traverses the MANAGES set
instead of the CONSISTS_OF set. This is because the Context Searcher may use any of the paths
available through a set structure. You should exercise caution when using the CONTEXT SEARCHER
with DBMS because it may not choose the expected path.

DTR> SET SEARCH

DTR> FIND FIRST 1 EMPLOYEE

[1 record found]

DTR> SELECT

DTR> PRINT DIV _NAME .

Not enough context. Some field names resolved by Context Searcher.

Division Name-————--

ENG STOCKROOM

4 COMMON MISTAKES AND PITFALLS

When you see the following message, it means that DATATRIEVE does not have enough context to do
what you want it to.
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" <...> is undefined or used out of context”
There are a number of possible causes for context problems. Here is a check list to consider:

] Check for misspellings
o Check for duplicate names, especially from other sources

. Does a referenced collection have a SELECTed record? Check the CURRENT as well as
named collections.

. Is a list involved (either from OCCURS or views)? Especially in the Report Writer, you may
need to use a CROSS to flatten lists, use inner print lists or the CONTEXT SEARCHER.

o Does a STORE operation need to use a context variable in order to reference just-stored
values?

U For DBMS sources, does a set name need to be referenced?

o Is there a FIND inside a compound statement? This can sometimes cause unexpected results

rather than an error message. In the following example, a YACHTS record will be printed
even though a FIND OWNERS/SELECT was done just before the PRINT statement.

READY YACHTS, OWNERS
FIND ALL YACHTS

BEGIN
FIND OWNERS ! Not supported
SELECT ! Not supported
PRINT

END

Note: A YACHTS record is printed!

J Some query-names from records defined with RDO and CDDL are not handled correctly by
DATATRIEVE. Those are CDDL records with query names containing a hyphen and RDO
records containing a hyphen or lower-case letters. DATATRIEVE does not convert the
hyphens and lower case letters as it should, resulting in an undefined field name. This problem
will be corrected in a version of DATATRIEVE following version 4.1.

The example below illustrates this problem.

CDDL:

define record gph.

tmpr structure.

datel datatype is date query name for dtr is "quad-one".
end tmpr structure.

end qph record.

DTR> show fields
QPHD
TMPR
DATE1 (quad-one) <DATE>
DTR> find qphd
DTR> print all quad-one
"QUAD ONE" is undefined or used out of context.

o Check that all variables referenced in a procedure are declared. Do not assume that a variable
referenced in code which is branched around with a CHOICE or IF-THEN-ELSE statement
does not need to be declared. Even if that code is never executed, it still must be compiled.
For example:
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DTR> X = 0
DTR> IF X = 1 THEN PRINT x + z
"Z" is undefined or used out of context.

. Context errors do not always result in an error message! Forgetting about implicit context can
also cause unexpected data results. You would expect the example below to produce a context
error message because context is not provided for KIDS. But, it turns out that there is a
selected record with URSULA targeted as the KID. Remember that the general context stack
also includes collections with selected records!

DTR> SET NO SEARCH
DTR> FOR FAMILIES PRINT KID NAME, AGE

KID
NAME AGE
URSULA 7
URSULA 7
URSULA 7
: (etc.)
. A CROSS of two collections from the same domain may give incorrect answers. To avoid this

problem ready the domain twice, once with an alias and once without, and proceed as if you
were dealing with two separate domains. For example:

DTR> READY DOM, DOM AS EXTRA
DTR> FIND COLLECTION-A IN DOM
DTR> FIND COLLECTION-B IN EXTRA
DTR> FIND A IN COLLECTION-A CROSS
B IN COLLECTION-B

5 Summary

The outcome of a DATATRIEVE statement is affected by the context in which it executes. This makes
DATATRIEVE a more powerful tool for you, because you do not have to supply every detail of execution
on a DATATRIEVE statement.

Context resolution in DATATRIEVE can sometimes be confusing. If you keep in mind how DATATRIEVE
handles context, as described in this paper, you can avoid confusion and make context work for you.
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The Story of P
Mr. R, Oldest Seagoing Service, Washington, DC 20593

I would like to call this article, “The Story of 'O’” but the old time sailors where I work tell me that letter
has been taken. So I am going to call this “The Story of 'P’”. I am a system manager/programmer/comic
relief for the oldest sea-going service in the United States. My boss has a secretary that works for him as
well as handling overflow tasks for other division chiefs. I'll call that secretary ”"P.” in order to protect the
innocent (and the guilty). There was a problem in the office that we could never find “P.” when we needed
her. She would appear to play her boss against the other people that gave her work to do. She would also
take in-ordinate amounts of times to perform simple tasks. After much coun-selling with no long term
improvement my boss said something had to be done. That’s where I come in. I looked at what information
my boss needed and saw three items, the time 'P.’ left her desk, where 'P.” went, and when 'P.’ returned
to her desk. The record defini- tion I came up with looked like this:

DEFINE RECORD LOCATION REC USING
01 LOCATION RECORD.
03 TIME OUT USAGE DATE
EDIT STRING IS X(20).

03 TIME_IN USAGE DATE
EDIT_STRING IS X(20).
03 DESTIN PIC X(70).

’
I then went ahead and defined the domain LOCATION like this:

DEFINE DOMAIN LOCATION USING CDDSTOP.APA.P.LOCATION REC
ON USER1:[APA.P]LOCATION.DAT;

Next I defined a file using something like the command:

DEFINE FILE FOR LOCATION KEY = TIME-OUT ;

Now I wanted to come up with two very simple procedures for 'P.’ to use, one to say when she was leaving
and one to use when she was back. I wanted the procedures to be ”foolproof” as possible so I needed to
make sure “P.” could not be out to someplace without having returned from her last “adventure” and that
the time was recorded automatically. Here is what I came up with:

DEFINE PROCEDURE LEAVE
READY LOCATION SHARED WRITE

IF COUNT OF LOCATION WITH TIME IN = "" GT O THEN
BEGIN
PRINT " "
PRINT " You must first log in from your last adventure !"
PRINT " Please type: BACK "
PRINT " "
END ELSE
BEGIN
STORE LOCATION USING
BEGIN
TIME OUT = "NOW"
DESTIN = *."your destination"
END
END

END_PROCEDURE
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Now for when ’'P.’ returned, I needed to make sure she had first recorded her leaving and that time was
recorded automatically. Here is what I came up with:

DEFINE PROCEDURE BACK
DECLARE TIC USAGE DATE EDIT STRING X(20).

TIC = "now"
READY LOCATION SHARED
MODIFY IF COUNT OF LOCATION WITH TIME IN = "" EQ O THEN
BEGIN a
PRINT " "
PRINT " You must first leave on an adventure !"
PRINT " Please type: LEAVE "
PRINT " "
END ELSE
BEGIN
MODIFY LOCATION WITH TIME IN = "" USING
TIME IN = "NOW" PRINT " Logged in. Time is " | (FORMAT(TIC) USING X(20))
END

END PROCEDURE

Now my boss needed some way to to tell where 'P.” was. The hard part of this was deciding what to call it.
Since I think my boss had spent some time in Matamoras, Mexico, we decided to call it “"DONDE” which
is Spanish for "Where”. Here’s what I came up with:

DEFINE PROCEDURE DONDE
SET DICTIONARY CDDSTOP.APA.P
READY LOCATION SHARED
IF COUNT OF LOCATION WITH TIME IN = "" EQ O THEN
BEGIN B
PRINT " Not logged out anywhere "
END ELSE
BEGIN
FOR LOCATION WITH TIME IN = ""
PRINT TIME OUT(-), SKIP, DESTIN(-)
END a
END PROCEDURE

I then set up symbols in LOGIN.COM for 'P."” and my boss. They looked like:

BACK :== "’/’/DTR32’ ; :CDDSTOP.APA.P.BACK"
LEAVE:== "’’DTR32’ ; :CDDSTOP.APA.P.LEAVE"
DONDE:== "’’DTR32’ ; :CDDSTOP.APA.P.DONDE"

Datatrieve was defined as a symbol elsewhere like:

DTR*32 :== S$SSYSSSYSTEM:DTR32411

This went pretty good for the first day but then my boss said he wanted to know how long each trip lasted.
I told him, ”I got five records out there and you are not going to destroy all my work by creating a new
data file.”

He replied, “How are you going to do it then ?”
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I said, "Well, you could use that old favorite of Cobol programmers, Mr. REDEFINES. You and I both
know that a Datatrieve date field uses the same amount of space as a quad field. So you take the date,
convert it to a quad, subtract the two dates as quads, and convert the resulting value back to minutes.” “A
value of "1’ in a quad field is also known as a clunk. But how many clunks are there in a minute ?” “That’s
trivia and I don’t know know. But I do know that 17-NOV-1858 at 00:00:00.0 is equal to ’0’ clunks since
time for all Datatrievers starts at that date. I would suspect that if you take the date 18-NOV 1858 at
00:00:00.0 you could put that in a variable with usage quad and see what it is in clunks and then divide by
twenty-four to get the number of hours and again by sixty to get the number of minutes.” ”And you tell me
that 17-NOV-1858 at 00:00:00.0 is not trivia ?”

So what I guess he did was something like this:
DTR> declare TIC usage date.

DTR> declare TIC usage date.
DTR> declare TOC usage quad.

DTR> TIC = "18-NOV-1858 00:00:00.00"
DTR> TOC = TIC
DTR> TOC = TOC / 24
DTR> TOC = TOC / 60
DTR> print TOC(-)
600000000
DTR>

Because what I ended up with was:

'REDEFINE RECORD LOCATION REC USING
01 LOCATION RECORD.
03 TIME OUT USAGE DATE
EDIT_STRING IS X(20).
03 TIME OUT RED REDEFINES TIME OUT.
05 TIME OUT_QUAD USAGE IS QUAD.
03 TIME IN USAGE DATE
EDIT_STRING IS X(20).
03 TIME IN RED REDEFINES TIME IN.
05 TIME IN QUAD USAGE IS QUAD.

03 DESTIN PIC X(70).
03 TOT TIME COMPUTED BY (TIME IN QUAD - TIME OUT QUAD)/
(600000000) .

The COMPUTED BY field works quite nicely at figuring up the time away. The reports we are now getting
are too hard to believe and we have decided not to share them with you. (Would you believe 'P.” was at the
supply locker for 187 minutes? I thought not!)

We now are having a better time keeping track of 'P.’ with the use of Datatrieve. I am happy, my boss is
happy, and everyone except 'P.’ is happy.
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Documenting and Manipulating SYSGEN Parameters using Datatrieve
B. Z. Lederman, WU World Communications, New York, NY 10004-2464

As a system manager, I have to keep track of the SYSGEN parameters on my system. I also have to keep
such files as MODPARAMS.DAT up to date, and with various changes in VMS and layered products add
the proper changes. Part of this process can be automated using Datatrieve.

One of the things any system manager should do is save a copy of the SYSGEN parameters. This is done
as follows:

S SET DEFAULT SYSSSYSTEM

$ MC SYSGEN

SYSGEN> USE CURRENT

SYSGEN> SET /OUTPUT = PARAMS.28JAN88
SYSGEN> SHOW /ALL

SYSGEN> EXIT

The output file can of course be named as you choose: I like to put on the date for reference. Also, you
should occasionally make such a record doing a “"SHOW /SPECIAL” in addition to “SHOW /ALL”: but
what I am doing here is generating a change list, and since special parameters normally should not be
changed I'm not including them here. A small section of this file looks like this:

Parameters in use: Active

Parameter Name Current Default Minimum Maximum Unit Dynamic
PFCDEFAULT 64 32 0 127 Pages D
KFILSTCNT 16 4 2 255 Slots
GBLSECTIONS 400 128 20 4095 Sections
GBLPAGES 20500 4096 512 -1 Pages
GBLPAGFIL 2048 1024 128 -1 Pages
MAXPROCESSCNT 128 72 12 8192 Processes
PROCSECTCNT 32 32 5 1024 Sections
MINWSCNT 20 20 10 -1 Pages
PAGFILCNT 2 2 1 63 Files

The hard part comes in looking through all of the parameters on this listing and finding the ones that are
not at default values. This is where Datatrieve makes things easier. A domain can be defined to read this

text file:

REDEFINE RECORD TPARAMS RECORD

01 TPARAMS REC.
1

! Read in a "Raw" text file output of parameters from SYSGEN

1

! B. Z. Lederman
!

10 NAME PIC X(16).

10 CURRENT PIC X(18).

10 SUBCUR REDEFINES CURRENT.
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20 FILLER PIC X(8).
20 RCUR PIC X(10).

10 DEFAULT PIC X(10).

10 MINIMUM PIC X(10).

10 MAXIMUM PIC X(10).

10 FILLER PIC X.

10 UNIT PIC X(12).

10 DYNAMIC PIC X.

H

REDEFINE DOMAIN TPARAMS USING TPARAMS RECORD ON
SYSSSYSTEM: PARAMS. 28JAN88;

The domain definition will have to be re-defined each time the file name changes, or you can use a logical
name to point to the current file.

The above definition will allow you to read in the text as text: but a lot more can be done if the numeric
parameters could be manipulated as numbers. To do this, I define a matching domain with numeric fields:

REDEFINE RECORD PARAMS RECORD
!

! Write out "normalized" SYSGEN parameters.
1

! B. Z. Lederman

1

01 PARAMS REC.
10 NAME PIC X(16).
10 CURRENT USAGE LONG EDIT STRING 22Z,Z2Z,2Z9.
10 DEFAULT USAGE LONG EDIT STRING 22Z,Z2Z,ZZ9.
10 MINIMUM USAGE LONG EDIT STRING 22Z,Z2Z,ZZ9.
10 MAXIMUM USAGE LONG EDIT STRING Z2Z,ZZZ,ZZ9.
10 UNIT PIC X(12). -
10 DYNAMIC PIC X.

H
REDEFINE DOMAIN PARAMS USING PARAMS RECORD ON PARAMS.SEQ;

Now all I have to do is move the data from one domain to the other. Since the input is in a text file with
a title, I want to elimiate the title lines: I also don’t want to move over any parameters which are text
rather than numbers (such as QUORUM_DISK and SCSNODENAME):

REDEFINE PROCEDURE CONVERT PARAMETERS
Convert SYSGEN parameters from text to "normalized" numbers.

TPARAMS must first be defined to read the correct file.
Only numeric parameters are converted.

- tem sem sem s sew

B. Z. Lederman
!
READY TPARAMS
DEFINE FILE FOR PARAMS; ! remember to purge old files
READY PARAMS WRITE
!
FOR TPARAMS WITH UNIT NE "Ascii", "Unit Dynami", " "
STORE PARAMS USING PARAMS RECORD = TPARAMS RECORD
END_PROCEDURE
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Note that there are two blank spaces between ”Unit” and “Dynami”.

Now, I can manipulate this record of my SYSGEN parameters as I please. For example, If I had multiple
machines with different parameters I could define a separate domain for each machine and compare the
two to see where they differ. What I am most interested in now, however, is to generate a list of commands
for MODPARAMS.DAT which will restore my current system settings from the VMS default settings.

REDEFINE PROCEDURE PRINT_PARAMETERS

!

! Print out the normalized parameters in "ADD " format.
! Values are current minus default.

1

! B. Z. Lederman
!
FOR PARAMS WITH CURRENT NE DEFAULT SORTED BY NAME
PRINT "ADD " | NAME ||| "=" |]]
(CURRENT - DEFAULT) ON *."TT or filespec"
END PROCEDURE

The portion of the output from this procedure looks like this:

ADD ACP DINDXCACHE = 24

ADD_ACP DIRCACHE = 118
ADD_ACP_HDRCACHE = 70
ADD_ACP_MAPCACHE = 16
ADD_ACP_QUOCACHE = -64

ADD_BALSETCNT = 63
ADD_BORROWLIM = 518
ADD_DEADLOCK_WAIT = -8
ADD_FREEGOAL = 455
ADD FREELIM = 87
ADD_GBLPAGES = 16404
ADD_GBLPAGFIL = 1024
ADD_GBLSECTIONS = 272

and so on. While this file is not completely ready to use as it is (the ASCII parameters must be re-inserted,
and some parameters may be better off as absolutes as, for example, ACP_QUOCACHE which I am
setting to zero as we don’t use quotas), it is certainly very much easier to have Datatrieve search all of the
parameters and find out which ones have changed than to have to do it all by hand. And, it saves a lot of
typing to have Datatrieve output the changes in the form where they are ready to go into
MODPARAMS.DAT.

It would also be possible to move the ASCII parameters into a separate file, or make the record definition

a little more elaborate and have them in the same file. But there aren’t many of them, and I don’t change
system parameters very often, so I consider the process to be sufficiently useful in it’s present form.
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Errata for Wombat Wizard’s column, February 1988, Volume 3, Number 6

The second paragraph on page DTR-5 should read:

A VAX Date is measured in units called "klunks.” Each klunk is 100 nanoseconds long (0.1 microseconds),
so there are 10,000,000 or 10**7 klunks in a second. The VAX date is a number of klunks since a base
time, and is stored in the VAX as a quadword (four 16-bit words, or 64 bits). The VAX base time (the
“zero” time) is the same as the base time for the Smithsonian Astrophysical time, midnight on November
17, 1858. The VAX Date for that time is a quadword with a value of zero. For each second since that time,
the quadword is incremented by 10,000,000, and each day is represented by an additional number of klunks
that can be computed by the formula

klunks/day 24 hours/day * 60 minutes/hour * 60 seconds/minute * 10,000,000 klunks/second
864,000,000,000

i

In this example, 10**7 klunks were added to a quadword, yielding a date (plus time) one second later.
However, ... — — — — — — — — — — — — — — — — — — — — — — — - — - - — — —

See you in Cincinatti!
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Contributions and suggestions for this newsletter are constantly needed. Articles, letters,
technical tips, or anything of interest to our SIG are greatly appreciated. The editor prefers
submissions be made electronically, but magnetic tape and hard copy will be accepted.

Send your contributions to:
ARPAnet/CSnet: ctp@sally.utexas.edu
UUCP: ctp@ut-sally.uucp ({harvard,ihnp4,uunet}!ut-sally!ctp)
BITNET: CTPQUTADNX
CIS: 75226,3135

or if you must, use the U. S. Mails:
Clyde T. Poole
The University of Texas at Austin
Department of Computer Sciences
Taylor Hall 2.124
Austin, Texas 78712-1188
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Letter from the Chairman

E. F. Berkley Shands, Washington University, St. Louis, MO

Greetings to all!l As the spring symposia in Cincinnati, Ohio will quickly be upon us, I want
to take some time to highlight a few “New” activities we have planned. One night during the
symposia, the Large System SIG Suite will be open for an informal gathering of High End System
Programmers and Managers. This two hour meeting is designed to give high end/large system
users a chance to meet each other and discuss common problems. If your site has high end
concerns, or issues you would like to see addressed, come on by and let the steering committee
know about them. Ask the other attendees if they have the same concerns. UPDATE.DAILY
will have an article detailing the location and time of this gathering.

The steering committee is presenting a White Paper on VMS Accounting. The issues and
basic requirements for system accounting will be discussed. The paper covers only the items to
be recorded, and does not focus on the report generating mechanism. Topics such as CPU, DISK,
TAPE and NETWORK accounting are detailed. If you have any ideas that should be included
in this paper, or just want to see what is proposed, please come.

Are you an officer of your company? Are you a president or vice-president of your company?
The Large Systems SIG Steering Committee would like to hear from you. What can DECUS do
to assist your company? Would you like to have more information on DECUS and the benefits
of the Symposia? Tell us!

White Paper
VAX/VMS Accounting

E. F. Berkley Shands, Washington University, St. Louis, MO

1. Accounting on the VAX REV 2.1

Accounting for a commercial VAX/VMS! system must have a central philosophy by which
the system works. This should be “Accuracy, Repeatability, and Completeness”. All information
from the accounting system must be accurate. How much CPU time did User X use? How much
disk space did User SYSHOG tie up running that sort? How many pages of form type BIGBUCKS
did that print job consume? If a user runs a program today, and runs the same program tomorrow,
the runtimes should not differ to any extreme. Knowing the nature of timesharing, accounting
to the micro-second is not practical. However, accounting accurate and repeatable is certainly
within the realm of engineering. This paper concerns itself with the types of data to be collected,
and suggests some possible formats for storage and management. The paper does not consider
technical details that would change from processor to processor or release to release. Further,
this paper is not designed to describe a package that would process the accounting records and
produce reports. Such a task is best left to the customer to decide what information is important
to present.

1 VAX and VMS are trademarks of Digital Equipment Corporation
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The accounting hooks developed today must be flexible enough to last through the 1990’s
into the year 2000 (or as long as VMS is supported). It is better to think about that now, than
wish you had done so later; provisions should be made for extensibility. Providing a complete
solution (a VMS hallmark) is the prime objective. This solution must take into account laser
disks, print servers, back end disk systems, network devices, Symmetric Multi-Processor (SMP)
systems, attached processors (CMP systems) etc. Further it must take into account that some
sites may only want parts of the full accounting system.

1.1 Functional Specifications For Accounting

An accounting system must provide the “hooks” and basis for tracking system usage. This
includes all peripherals and attached processors. Consider the possibility of an array processor
being part of the system. Or consider the work performed in the HSC or even DECnet? hardware.
The prime function for VMS is to collect these data items. Analyzing them and producing a report
is secondary.

1.1.1 Cia,sses Of Resource Usage -

Historically, system usage has been based on charging for CPU time, disk space, tape drive
time, and printed/punched output. In the era of networking and SMP computers, this doesn’t
cover all bases. Today there is static and transient disk usage, network terminal and file access.
Virtual addressing space usage as well as physical memory usage and paging are distinct but
inseparable quantities. Line printers, plotters and laser output devices can have multiple forms,
fonts, pens, belts and the like. Some port switching systems can bill by characters in and out.
Tape drives still require operator intervention for their care and feeding. Laser based write-
once-media (WORM) are appearing in the marketplace. How can all these different entities be
organized to provide a minimum number of resource classes?

1.1.1.1 Processor Resource -

Under this title comes the bulk of the CPU and memory domains. Virtual addressing con-
sumes swapping and paging space. Working set management consumes physical memory. Poorly
written programs stress the machine more than tightly written non-thrashing ones. Page faults
drive up overhead and cause more memory accesses. Programs that have a tight (cacheable) code
make less demands on the slow memory system than do the spaghetti variety.

Tracking memory references (i.e. MBOX cycle counters) provides a way for the system man-
ager to keep track of program performance. Clearly this requires special hardware not found in
the majority of the VAX line. Therefore absolute counts are not obtainable. What is needed
is some machine independent metric. Perhaps the Kilo-Core-Second and the Virtual-Kilo-Core-
Second? A KCS is two pages of physical memory in use for one second. A VKCS is two pages of
virtual address space (P0) in use for one second. If there is a good way to account for Floating
Point Accelerator (FPA) usage, it should be included. Records for each process should be kept,
updated and checkpointed. For those processes that never terminate (SWAPPER, OPCOM...)
the checkpointed values may be used to complete the used cycle totals.

Some sites wish to charge different rates based on the time of day. Therefore a method for
flushing the entries for all active processes is required. When the “shift” changes, all counters
are zeroed and processing continues without user intervention. These shift changes need to be
automatic. Forcing an operator or a batch job to change the accounting shift would not be
repeatable or reliable.

2 DECnet is a trademark of Digital Equipment Corporation
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1.1.1.2 Disk System Resource -

Xerox® and IBM* systems view two kinds of disk usage; Static and dynamic. Static usage is
the familiar “What’s on disk now, and who owns it?” Dynamic usage is somewhat more complex,
since it deals with logged in disk use versus logged out disk usage. For example, a user wants
to sort an address file. The sorting program creates a temporary file which is never closed, but
chews up 1.4 million disk blocks for an hour while it runs. A static disk analysis would never see
that use. A dynamic recorder would compute 1.4 Mega-blocks for 3,600 seconds and arrive at
a Kilo-Byte-Disk-Second figure. Here is where completeness comes in. Clearly this amounts to
using a fair chunk of system resource. To be fair, such usage would have to be recorded. However,
to continue being fair, a file should not be billed for both static and dynamic charges. Therefore
some clear procedure must be established as to when a charge is assessed.

A further area of concern in disk usage is that of overhead blocks and directory blocks. A
file header takes up room. TOPS-10° charges for that space. TOPS-20° hides it. VMS hides it
too, but records directory usage. TOPS-20 hides directory blocks, but TOPS-10 doesn’t. With
allocation cluster factors getting higher and higher, there is a larger percentage of the disk that
is allocated but unused. Is it fair to bill on allocated space when the user has no control over the
cluster factor? Is it fair to bill on used space when a user can allocate far more than is needed
(to be used at the users whim)? This needs to be a site dependent decision. Collect both, let the
user pick which one to use.

Deeper inside the disk usage issue is how to record file/disk use. The scheme of a UIC owning
a file is fine for access, but what happens when a user is working on multiple projects at one time?
A secure system is required to have a one to one mapping between users and usernames/UIC’s.
How can the standard UIC system handle multiple projects by a single user? The solution in the
TOPS-10 and TOPS-20 operating systems was to assign an independent string for billing that
did not reflect the owner. This string is validated for the user (and a utility looks for files that
have invalid charge strings after data base changes). This keeps the user honest, and the disks
clean. But what about the user that doesn’t care about charges, and leaves mountains of files on
disk while never touching them. If the user is paying for such storage, this may not be so terrible.
In other environments this “disk hog” must be dealt with in other ways to reduce the overall
impact. There should be several fields in the file header which are reserved for tracking use of
that file(s). A last read date, last write date, who wrote it, who owns it, when it expires, when it
was archived, when it was returned from archiving and others must be kept! If a file is migrated
onto WORM storage, that should be recorded too. How should WORM disk usage be treated?
A user cannot delete such a file once created! A further complication is SET FILE/ENTER. The
physical file may reside in several directories, with one user archiving the file and another desiring
no archiving. This sticky problem must be addressed outside of the scope of this paper.

1.1.1.3 Tape Usage -

Some large commercial sites have thousands of tapes in their libraries. Large IBM shops have
floors full of tape drives. Even smaller shops often have four to six tape drives. As a resource,
any tape related activity must be recorded. Tapes are operator intensive by nature. For sites
that must cost recover, recording operator interactions is required.

All tape events need to be recorded; mounts and dismounts, reads and writes, rewinds and
skips (controller based today, host based yesterday) and errors. These events need to be tracked
on a per-tape drive and Volume ID / Reel ID basis. A charge string (the current default for the
user) would be used for recording purposes. If everything needs to be recorded, don’t forget the
type of drive (some are faster), the density, and the time of day.

Xerox is a registered trademark of Xerox Corporation

IBM is a registered trademark of International Business Machines Corporation
TOPS-10 is a trademark of Digital Equipment Corporation

TOPS-20 is a trademark of Digital Equipment Corporation
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1.1.1.4 Operator Usage -

How do you use your operator? The system operator(s) have a tough job in a busy machine
room. It was once suggested that they wear roller skates. They perform or coordinate disk and
tape mounts and dismounts, printer and plotter feeding, backups (Digital” disks never crash?),
shift changes and accounting updates. All of these items need to be tracked, as well as how long 1t
took the operator to respond to the request. If the disk request didn’t need operator intervention,
fine. Record it anyway.

File archiving takes lots of operator effort and tape drive use (today, but maybe WORM use
tomorrow). A user can create an operational nightmare by requesting files all day. Such requests
should be recorded for possible charge-back.

1.1.1.5 Spooling Usage -

The input and output spoolers do a fair amount of work. This includes disk and CPU and
related resource consumption. Any activity done on behalf of a user should be charged to that
user. Spooled line printer output files need to be charged just as regular disk files do.

The forms used, the time of day the spooler ran, the queue name (batch too), must all be
recorded. Some field must be provided for the operator to add comments “Printer munched 1/2

box of form BIGBUKS” or “The plotter ran out of ink”.
1.1.1.6 Network Usage -

This is a very tricky area to track. Should a user be billed for using DECnet to transfer a file
from a remote site? Should that user be billed for SET HOST to another site? Should a transaction
processing system be billed for task to task I/O requests? How should a user be billed for dial-out
DECnet access to a remote host? What about task to task within a machine or cluster? Who
gets charged for the time used on the remote machine? What about routers? How do you bill for
the overhead of “pass through” packets?

What is clear is that whatever information is available should be recorded. If the local site
wants to treat routing work as overhead, that is a local decision. The more accurate the recording,
the better the justification for adding additional equipment.

1.1.2 User Features -

A user must be able to change account strings rapidly. Under security rules (government
type), one user = one login name. You can’t get around that by giving multiple user names.
Changing sessions (with remarks) must be quick and transparent to the user. This is known as
“SET ACCOUNT”. The account string must be valid, and it must be usable by that user for that
function. For example, a charge string may be good for disk storage but not for CPU or tape
mounts. It might be good only from 09:00 until 11:00. To further complicate things, each account
string may be associated with a particular scheduler class. Changing accounts may change your
scheduler class setting too (Process Priority).

Every accounting entry generated by the user’s actions would carry a charge string, unless
another was substituted by design. The system must be capable of mass updates to the database
of valid charge numbers. Third party retro-fits for accounting usually do not handle this mass
change. The system must be able to handle thousands of charge strings (that means no linear
searching too!). Utilities must be provided to find files, queues and other entities that have a
particular charge identifier (valid or not). Some user will complain “Why do I have a $20,000
charge for disk space? I only have 30 blocks in my directory!” Right, but you have 1.9 million disk
blocks in queue waiting to print. The system manager friendliness of the accounting subsystem

is very important! ‘

" Digital is a trademark of Digital Equipment Corporation
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The accounting system must checkpoint its data to protect against system crashes. The active
accounting data should be written to disk at regular intervals controlled by the individual sites.
This data should not be written after every action, because that would seriously impact system
performance. The accounting data could be kept in an in-core queue, to be written at the specified
time or when the queue became full. Consider a user program generating 1K accounting entries
per minute. What would happen if each entry required disk accesses?

A wuser should be able to get a directory based on charge number; DIR/CHARGE=Bogus-
account-51. LOGINOUT should prompt for missing charge strings at login time. “.DIR” files
should have their own overriding default charge strings for files created in them like ACLs with
/OPT=DEFAULT.

The hooks for a user supplied accounting record should be provided for those facilities that
want to track finer detail than is normally available.

1.2 What Won’t Work

Access Control List (ACL) identifiers should not be used as account strings. In large com-
mercial sites, account string databases may contain 10K entries, of which 2K will change each
week. Further, when an entry is deleted from RIGHTSLIST.DAT, all that remains in the file header
is %X8001BEEF. This number is very hard to correlate with the original account string.

Any system that does not provide for account to user validation. It would be best if the
validation process could be user written, with a template supplied by VMS Engineering.

Several other areas reflect government regulations for security and ease of use concerns:
1) Grafted on accounting that requires a change of UIC to track usage.
2) Anything that requires multiple user IDs for a single user.
3) Anything not supporting shift changes on the fly.

4) Anything that will not provide a straight dump of the accounting database. A callable
interface would suffice, since you could read records right out of the active file. The interface
would need a call for “Give Me Info On The Next Record” and “Give Me The Data Of The
Next Record”.

5) Anything that does not allow the user program to validate a charge number. (i.e. a System
call to validate a charge number for a user.) Spoolers should be able to validate access to
charge strings like they validate file access.

2. Accounting Record Formats

Every record written to the accounting data file should be prefixed with information on what
system wrote that record. At the very least the actual SID register data and a text string should
be supplied. The text string should be at least 10 characters (node names are too short). This
provides for the centralized processing of accounting data in a corporation which has a large
number of networked and clustered systems. Accounting data from one system could not be
interchanged with that of another. With each system identified on the accounting record, the
whole networks’ data could be appended to one file and processed.

In the following list, some items are redundant. This is due to the need to have all the needed

information in one record. The system administrator should not have to determine by context
the other items needed. ‘
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3. Accounting Records - Disk System
3.1 File Header Items

Note: changing the file header should not cause the data to be backed up on an incremental

BACKUP.

Date of last user read

Date of last user write

Date of last archive

Date of last archive restore
Name of last writer

Name of last reader

Name of owner

Charge string (from CREATE or SET FILE)
Archive reason (age, request, etc)
10) File status flags ‘

11) UIC of owner

3.2 Disk Usage Entries

3.2.1 Static Snapshot -

Charge string

Owner

Allocated blocks

Used blocks

Cluster factor

Name of directory

Total blocks in directory
Overhead blocks in directory
Date/time

Volume name
Device/type (DBAO/RPOT)

3.2.2 Dynamic Disk Usage -

Charge string

Date/time

Owner
Kilo-Byte-Seconds of use
Name of file

Directory of file

Max blocks used

Max blocks allocated
Volume name
Device/type (DJA2/RA60)

3.2.3 Disk Volume Mount/dismount -

Date/time

Charge string

user name

Requested disk

Disk drive used (type/device)

Operator response delta time

Status flags (WRITE/Success/automount)
Operator comments

O 00 ~JO UL QN -

HOWWOO-JO0 O WIN -

—

W00 ~JO UL LN

-t

00 ~JO) Ut LN
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3.3 Tape Drives

3.3.1 Tape Mount -

Date/time

Charge string

User name

Requested tape VOLID /REELID

Tape drive used (type/device)

Operator response delta time

Status flags (WRITE/Success)

Operator comments

Type of tape (labeled/unlabeled)

If labeled, type of label (ASCII/EBCDIC/OTHER)

3.3.2 Tape Usage -

Date/time start
Date/time stop
Charge string

User name

Reads

Writes

Rewinds/file skips
Errors
Drive/type/density
10) Operator comments

OO OO~IO UL W+

—

OO0~ U W+

3.4 Spooler Entries

3.4.1 Line Printer Usage -

1) Date/time
2) Charge string

3) User name

4) Device/type/location

5) Pages printed

6) Forms type

7) Ribbon type

8) Number of files

9) Number of copies

10) Completion date/time

11) Operator comments

12) CPU usage entry (process type)
13) Disk usage entry (dynamic)

14) Priority/queue name/entry number

3.4.2 Plotter Usage -

Date/time

Charge string

User name
Device/type/location
Feet plotted/ pages plotted
Forms type

Pens type

Number of files
Number of copies
Completion date/time
Operator comments

= OO O0-IO U WN -

[ —

Ls-8



12) CPU usage entry (process type)
13) Disk usage entry (dynamic)
14) Priority/queue name/entry number

3.4.3 Other Spooler Types... -

Date/time

Charge string

User name
Device/type/location

Number of files

Number of copies

Completion date/time
Operator comments

CPU usage entry (process type)
Disk usage entry (dynamic)
Priority /queue name/entry number

3.4.4 Attach/Detach Entries -

This entry is written each time the user “CONNECTS” or “DISCONNECTS” (ATTACH/DETACH)
a process from a terminal. This is completely distinct from the PROCESS type entries. Some
sites may want to charge different rates for DIAL-UP terminal vs. DECnet connections.

1) Date/time

2) Type of terminal connection (LAT/DECnet/Hardwire)
3) Source of connection (DECSERVER 200 CLYDE port 3 or DECnet node YAHOO: :
process 2065B410)

Username

Process ID

Account string active at the time

Characters sent since last Attach/Detach

Characters received since last Attach/Detach

Elapsed time port was used on Detach

Elapsed time process was detached on Attach

Port specific info (line speed, etc.)

HOWRO-IO Utk WN —

—

OO 00O Ot

[SErgy—y

3.5 System Configuration Changes

3.5.1 Accounting Changes -

1) Shift change record
2) Account validation database update
3) Operator coverage change

3.5.2 Scheduler Type Change -
1) Priority
2) Class
3) Round-robin
4) QOther

3.5.3 Device Status -
Disk/tape offline
Network link down

Terminal baud rate change
Terminal ADVISE/LINKING records

BN -
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3.6 CPU Resources (at Process Termination Or Account Change)

3.6.1 Memory Usage -

User name

Process name

Charge string

Physical KCS used

Virtual KCS used

Mbox cycles

Working set size

Pager traps

Date/time

Scheduler class used (% allocated, number of class)
Type of scheduling in use (prio/RR/Class)

HOOOIO UL WN -

-

3.6.2 Processor Usage -

User name

Process name

Charge string

CPU time used (to MS)

Flags (incl/excl interrupts + overhead)
CPU SID of processor (SMP tracking)
Floating point use cycles

Vector CPU use

Time of day/date

O Oo0~JO Ul W

3.7 Process Usage

3.7.1 Resources Used -

1) User name

2) Process name

3) Charge string

4) Date/time

5) Node of session origin

6) Last node origin

7) This node name

8) Session start

9) Session end

10) Session remark

11) TTY I/O chars in/out

12) Flags (batch/network/etc)
13) Physical terminal name

14) Virtual terminal name

15) Kilo-Byte-Network data transmitted
16) CPU spent compiling

17) CPU spent executing

18) Baud rate of terminal

19) Number of operator requests
20) Spooler proxy data

3.8 Network Usage

Some sites may wish to charge back network usage to the specific individual or site (CPU)
responsible for its use. Items include: file transfers, records transferred, virtual terminal usage,

network spooling, etc. Note that each record transferred doesn’t need an entry. Just that User
X made 124,498,200 record transfers.
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3.8.1 Specifics -

Time of day

Network connection (source/dest, node::object)

Volume of data transferred (bytes or Kbytes) in and out
Type of entry (open/close)

User name

Account string at host

File transfer stats
NVT stats

3.9 Other Concern Areas

0O~JO) UL QI

It would be nice to be able to track usage of 3rd party hardware too. If each driver had a
routine to record calls, CPU time, etc, this would allow the system manager to see what devices are
consuming the systems resources. This could also be used as a hook for accounting on attached

array processors, BI based funny devices, user-written pseudo devices (like PTYDRIVER/PHOTO)
and the like.

A clean way to perform this would be to extend the current system calls for writing accounting
entries. Since these entries would be in a user defined format, the only way to read them would
be with the callable accounting file reader. If the type of record were known beforehand, a real
“CPU usage” record could be written. There is no documented way of writing such an entry
today.

Any change to the accounting system would force a change in the format of the system
accounting file, SYS$MANAGER : ACCOUNTNG.DAT. Obviously this would break a large percentage of
the currently available third party packages. Which would you rather have, a system that patches
SYS.EXE and breaks at each release? Or all data collection done by VMS, and processed by your
favorite third party package?
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FROM THE EDITOR...

April is here already and we're just around the corner from our Spring 1988 symposium. For those of you
who are attending, this promises to be on of the OA SIG's best yet. With an exciting linc-up of sessions
and special activities planned by all of our new (as well as the old) volunteers.

Please make note of the article on obtaining the SIG tape. It has proved to be so popular that Roger & Co.
have been swamped with blank tapes to copy.

Our feature article this month provides some help with sorting your "TO-DO” lists in Time Management.
(Another great article by Trace Roth.) If you have tried or implemented some of our technical articles. we'd
love to hear from you. Did they solve a specific problem you'd been having? Were the users pleased to see
the new (additional) functionality? Did it get you thinking and working on other customizations or
modifications?

Just a reminder, I welcome articles on DEC OA products other than ALL-IN-1. WPS/DOS is a very
popular product right now, as is PC ALL-IN-1 and a host of other OA products. The ALL-IN-1 articles are
wonderful, I always look forward to receiving them. but I would really like to include some articles on other
OA products. Call me if you have ideas for non ALL-IN-1 articles. or send them in,

I look forward to seeing you all in Cinci!
Regards.

Therese LeBlanc
OA Newsletter Editor
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— NEWS FLASH —
OA SIG TAPE CAN NOW BE OBTAINED

FROM YOUR LOCAL USER GROUP

Roger Bruner, Foreign Mission Board

Send us your tired and your poor if you must....
But — please — send us NO MORE BLANK TAPES!

Response to the new OA SIG TAPE has been so overwhelming that the Foreign Mission Board is being
forced out of the tape-duplicating business! (Just as quickly as we can process the many orders received to
date, that is)

Distribution will then be taken over by the National LUG organization through its regional tape distribu-
tors. More specific information will be published by the NLC in the S1G newsletters and in DECUSCOPE
in the very near future.

Look for a complete listing of the contents of the new tape in next month's newsletter.

Special thanks to those of you who submitted material to the tape. We'll all be looking forward to finding
out in Cincinnati who won the competition for the best SIG TAPE SUBMISSION!

EXECUTIVE FORUM IN CINCINNATI:
OA IN A MULTIVENDOR ENVIRONMENT

Katherine Trimm, OA SIG Chair

The Office Automation Special Interest Group Would Like To Invite You To Participate In: The OA
Executive Forum on Office Automation.

Our topic this time will be ”Office Automation in a Multivendor Environment.”

The OA Executive Forum with take place Tuesday May 17th. As part of the Cincinnati Symposium our
Executive Program will take place from 9:00 am through 5:00pm followed by a reception in the OA Suite
in the OMNI Hotel.

We encourage you to bring managers from your organization who would benefit from seeing how other
users have tackled the problem of a Multivendor office solution.

For more information and to get invitations please contact me:

Katherine "Kit” Trimm
OA SIG Chair
(602) 886-5563

We look forward to seeing you there!




WANTED: Session Chairs for Cincinnati Symposium

Lynda Peach, Mustang Energy Corp.

Sign up now!!! If you've been thinking that you might like to get more involved with the OA SIG at the
Cincinnati Symposium, but don’t have alot of spare time on your hands... we have just the thing. Become
a VOLUNTEER session chair. It’s easy and fun. you get to meet alot of new people and fecl more involved
in what’s going on.

What does a session chair do?

Session chairs welcome the group and introduce the speaker. They try to make sure that the session runs
smoothly (dim lights if necessary, flip overheads perhaps. etc.). and reminds everyone with a question to
step up to the microphone so that the whole group can hear the question. Plus whatever little things might.
be needed.

How long does it take?

That depends on the length of the session. Choose sessions you are interested in. then be there a few
minutes before the session begins to meet the speaker. find out how to pronounce their name and a little
something for the introduction. That's it.

Will I get any special instructions from DECUS?

There is usually a short meeting on Sunday evening before the Welcoming Reception just for Session
Chairs. It will give you some more specific information if you feel you need it and a little overview of “How
to be a good session chair”.

It sounds great! How do I sign up?
You can Answer the "Be a Session Chair in Cinci” Conference on OASIS.

-Or-

Call/write:

Lynda Peach

OA Session Chair Coordinator
Mustang Energy Corp.

1100 First Nat’l Center East
Oklahoma City, OK 73102
(405) 232-9471, Ext. 280

You can request specific sessions to chair. Requests will be honored on a first-come first-served basis.
Requests can be made by Session Name. Session Speaker. type of session (technical. WPS-PLUS, etc.).

Help make Cincinnati the best Symposium ever! Participate!

Being a session chair is a great way to meet the speaker(s) and you're definitely guaranteed a “chair”!!!
It's easy to do and it’s a vital job that must be done for every session given at Symposium.
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SORTING THE TO-DO LIST IN TIME MANAGEMENT
Trace Roth, O.H. Materials Corp.

I have written a basic program and modified the name data of several forms to display and print the To-Do
list items in priority order.

The to-do records are sorted by the DCL SORT command in priority and then number order. This
command sorts all of the records in ACTITEM.DAT and writes them to a sequential file. SORT.DAT, that
is read by the basic program, TODO.EXE. If you look at the sort command in the TODO.COM file. you
can see which bytes of the ACTITEM.DAT records are the sort keys.

The basic program takes only the to-do records from SORT.DAT and writes a file. SORT TODO. TMP.
that is then converted into an index file, OUT_TODO.TMP. that can be used by the sc roll functions in
ALL-IN-1. The basic program simply formats the to-do records and places a blank line between cach
priority. I have chosen to display item priority. number. status. and description. All of the files used are
placed into the user’s ALL-IN-1 directory by using the OAUSER logical that is set up when ALL-IN-1 is
run.

When displayed. the OUT_TODO.TMP file is accessed directly and placed on either form DISPTD or form
TMTDAC.

When printed, the SORT _TODO.TMP file is melged with a header file so that the data records arc
properly labeled. The index file OUT " TODO.TMP is not referenced in the print procedure. T have not set
up anything to handle multiple page headings. I assume most users will not have more that one page of
to-do items. If you have more that one page. delegate some of the to-do items or let me know how vou
handle multiple pages. That sounds like another item for your to-do list.

Name data changed for form TMTD in OAFORM. Changes are noted in bold. Only the modified part: of
name data is shown to minimize the number of pages printed.

33 - TYPE;;

MENU /CHOICE=CHOICE/PRE_FUN='CAL INIT MONTH\.IF #CAL SET DATE NES ""THEN GET
STD_DATE_SAVE = #CAL_SET DATE\.IF $TD DATE SAVE NES "" AND S$TD DATE SAVE NES
OASTM_DATE THEN CAL SET DATE STD DATE SAVE’/CLEAR/DATE=DATE/USER=-USER/MAIL-

MAIL/MORE='TMTDDE, TMTD MORE,TM’/GET=MONTH3,0ASTM MONTH3;MONTH4,0ASTM MONTU4;

MONTH1,0ASTM MONTH1;MONTH2,0A$TM MONTH2;MONTH, OASTM MONTH;MONTHS,0ASTM MONTHS;

MONTH6 ,0ASTM_MONTH6 ; YEAR, OASTM YEAR;CDATE,0ASTM DATE;DAY, 0ASDAY ; CUSER, OASTM _

OWNER ; MEETIN, OASMEETING COUNT DISPLAY;SELECT1,$AM SELECT1;SELECT2,$AM SELECTZ2;

CDAY,0ASTM DAY/HARD="To-Do List"/TITLE=TITLE/POST='GET #CAL SET DATE = ""’
35G35
DO TMCRETD\GET STD DATE_SAVE=OAS$TM DATE\GET $TD NUMBER SAVE=$AM SELECT1\GET

0
STD_SEL2 SAVE= SAM SELECT2\GET #TODOFLAG=0

D;s

e

.
,

.IF SAM SELECT1 EQS "" THEN DISPLAY There is no item to delete\\FORCE ELSE
FORM TODOENT/MODE=DELETE/ONE ENTRY/START="'T’,’TO DO LIST’,SAM SELECT1"\
IFEXIT\GET SAM_SELECT1= ""\DISPLAY List item deleted\GET S$TD DATE SAVE=0AS$TM
DATE\GET STD NUMBER SAVE=$AM SELECTI\GET STD SEL2 SAVE=SAM SELECT?2

\GET #TODOFLAG=0

OA-4



35E55

.IF SAM SELECT1 EQS "" THEN DISPLAY There is no item to edit\\FORCE ELSE FORM
TODOENT /MODE=CHANGE/START="'T’,’TO DO LIST’,SAM SELECT1"/ONE ENTRY\GET
STD_DATE_SAVE=0ASTM_DATE\GET $TD NUMBER SAVE= SAM SELECTI\GET STD SEL2 SAVE=
SAM SELECT2\GET #TODOFLAG=0

i3Rs;

.IF SAM SELECT1 EQS "" THEN DISPLAY There is no item to read\\FORCE ELSE FORM
TODOENT /MODE=INQUIRE/START="'T’,’TO DO LIST’,SAM SELECT1"/ONE_ENTRY

Any following name data of TMTD is unchanged.

Here are the name data changes for the TMIDDE and TMTD PRINT forms in OAFORM.
The changes made to these forms in this portion of the name data are the same.
The changes are listed here in bold.

;3. TYPE;;

MENU /CHOICE=CHOICE/PRE='.IF #CAL_SET DATE NES "" THEN GET $TD DATE SAVE =
#CAL_SET DATE\.IF $TD DATE SAVE NES "" AND $TD DATE SAVE NES

OASTM_DATE THEN CAL SET DATE STD DATE SAVE’/CLEAR/DATE=DATE/USER=USER/MAIL=
MAIL/MORE='TMTD,TMTD MORE,TM’/GET=CDATE,OASTM DATE;DAY,0A$DAY;CUSER, 0ASTM
OVNER ; MEETIN, OASMEETING COUNT DISPLAY;SELECT1,S$AM SELECT1; SELECT2, SAM SELECT2;
CDAY, 0ASTH DAY/HARD*"Dlsplay Events for To-Do List"/TITLE=TITLE

/POST='GET #CAL_SET DATE = ""’
335Cs3

y

~e

DO TMCRETD\GET STD DATE SAVE=0ASTM DATE\GET STD NUMBER SAVE=SAM SELECTI\GET

0
STD SEL2 SAVE=$AM SELECT2\GET #TODOFLAG=0
33D5 3

JIF $AM_SELECT1 EQS "" THEN DISPLAY There is no item to delete\\FORCE ELSE
FORM TODOENT/MODE=DELETE/ONE_ENTRY/START="'T’,’TO DO LIST’,SAM SELECT1"\
IFEXIT\GET $SAM SELECT1=""\DISPLAY List item deleted\FET STD_ DATE SAVE=0ASTM
DATE\GET STD NUMBER SAVE=$AM SELECTI\GET STD SEL2 SAVE=SAM SELECT2

\GET #TODOFLAG=0

33E55

.IF $AM_SELECT1 EQS "" THEN DISPLAY There is no item to edit\\FORCE ELSE FORM
TODOENT /MODE=CHANGE/START="'T’,’TO DO LIST’,SAM SELECT1"/ONE ENTRY\GET
STD_DATE_SAVE=0ASTM DATE\GET STD NUMBER SAVE= $AM SELECT1\GET bTD SEL2 SAVE=
SAM SELECT2\GET #TODOFLAG=0

Any following name data of TMTDDE is unchanged. See the following information
about TMxx PRINT forms for an additional change to TMTD PRINT.

Name Data changes for form TMTDAC in OAFORM. Changes are noted in bold.

33 . TYPE;;

MENU /CHOICE=CHOICE/CLEAR/DATE=DATE/USER=USER/MORE='TM, TMTD, TODOMORE,DISCAL’
/PRE='CAL INIT MONTH\CAL DISP GRAPH \GET #CAL ADVCAL="1"
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\.IF #TODOFLAG NE 1 THEN GET OASDCL="@DISKSSYSTEM:[ALLIN1.BASIC]TODO.COM"
\\OASCNV_TO_ SCROLL OAUSER:SORT TODO.TMP,0AUSER:0UT TODO.TMP\\GET #TODOFLAG = 1’
/USER=USER/GET=MONTH,

OASTM_MONTH;MONTH1,0ASTM_MONTH1;MONTH2,0ASTM MONTH2;MONTH3,0ASTM_MONTH3 ; MONTH4,
0A$TM_MONTH4;MONTHS,OASTM_MONTHS;MONTH6,0A$TM_MONTH6;YEAR,OASTM“YEAR;CDATE,
0A$TM_DATE;DAY,OASDAY;CUSER,OASTM_OWNER;MEETIN,OA$MEETING_COUNT_DISPLAY;CDAY,
OA$TM_DAY;DAY1,0ASTMwDAYl;DAYZ,OA$TM~DAY2;DAY3,0A$TM_DAY3;DAY4,0A$TM_DAY4;DAY5,
OASTM _DAY5;DAY6,0ASTM DAY6;DAY7,0ASTM DAY7;WEEK1,0ASTM GRAPH1;WEEK2,0ASTM_
GRAPHZ;WEEK3,0A$TM_GRAPH3;WEEK4,0A$TM_GRAPH4;WEEKS,OASTM‘GRAPHS;WEEK6,0ASTM”
GRAPH6;WEEK7,0A$TM_GRAPH7;HEADER,OASTMﬁGRAPHﬂTITLE/HARD:"To—Do list"/TITLE=
TITLE/POST="GET #CAL ADVCAL=''"

s sDESC;

/SCROLL=96,0UT_TODO.TMP

;3 .GOLD TAB;;

0A$SCL_SET_FIELD 96,0UT_TOD0.THP,1,,DESC\OASSCL_NEXT_PAGE\0A$FLD_STAY

33 .GOLD BS;;

OASSCL_SET FIELD 96,0UT_TOD0.TMP,1,,DESC\OASSCL_PRIOR_PAGE\OASFLD”STAY

33 .DOWN; ;

CAL SET DATE +1W

Any following name data of TMTDAC is unchanged.

Name data changes for DISPTD in OAFORM. Changes are noted in bold.

33 - TYPE;;

ARG /CLEAR/GET:USER,0A$TM“OWNER;CDAY,OASTM_DAY;CDATE,OA$TMMDATE/PRE:’

.IF #TODOFLAG NE 1 THEN GET OASDCL="@DISKSSYSTEM:[ALLIN1.BASIC]TODO.COM"
\\0A$CNV_T0_SCROLL OAUSER: SORT TODO.TMP,0AUSER:OUT TODO.TMP\\GET #TODOFLAG=1"'
3 sDESC; 5

/SCROLL=96,0UT_TODO.TMP

; s DUMMY; ;

/HARD="Press RETURN to continue"

3 . PERIOD;

CALENDAR SET DATE +1D\FORM .

35-UP3 5

0AS$SCL_SET FIELD 96,0UT TODO.TMP,1,,DESC
\OA$SCL_TOP\OA$SCL UP\OASFLD STAY

33 .DOWN; ;
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0A$SCL_SET FIELD 96,0UT TODO.TMP,1,,DESC\OA$SCL_BOTTOM\OA$SCL _DOWN
\OASFLD STAY

+3.GOLD UP;;

OASSCL_SET FIELD 96,0UT TODO.TMP,1,,DESC\OASSCL_TOP\OASFLD STAY

33 .GOLD DOWN; ;

OA$SCL_SET FIELD 96,0UT TODO.TMP,1,,DESC\OA$SCL BOTTOM\OASFLD STAY
$3.GOLD T;;

0A$SCL_SET FIELD 96,0UT_TODO.TMP,1,,DESC
\OAS$SCL_FIRST PAGE\OASFLD STAY

33 .GOLD Bj;;

OASSCL_SET FIELD 96,0UT_TODO.TMP,1,,DESC
\OASSCL_LAST PAGE\OASFLD STAY
;3 .GOLD TAB;;

0A$SCL_SET FIELD 96,0UT_TODO.TMP,1,,DESC
\OA$SCL_NEXT PAGE\OASFLD STAY

33 .GOLD BS;;

0ASSCL_SET FIELD 96,0UT_TODO.TMP,1,,DESC
\OA$SCL_PRIOR PAGE\OASFLD STAY

Here are the name data changes made to all TMxx PRINT forms in OAFORM. The same
change has been made to all of these forms and the change is made to the TL
option. Changes are noted in bold. Only the TL part of the name data is shown
here to save space.

53 TL; 3

.IF #TODOFLAG NE 1 THEN GET OASDCL="@DISKS$SYSTEM:[ALLIN1.BASIC]TODO.COM"
\\GET OASDCL="COPY OASBLP:TL PRINT.BLP OAUSER:CALENDAR.TMP"

\\GET OAS$DCL="APPEND OAUSER:SORT TODO.TMP OAUSER:CALENDAR.TMP"

\\GET #TODOFLAG=1\DO TMPRINT

This is the OASBLP:TL PRINT.BLP file used as the header file for printing.

To-Do Items
Pri Num Stat Description
S! TODO.COM PLACED IN [ALLIN1.BASIC]
S! TRACE ROTH DECEMBER 18, 1987
S! 0.H. Materials Corp.
S!

S SET MESSAGE/NOFAC/NOIDENT/NOSEV/NOTEXT
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5

SORT/KEY=(POSITION:226,SIZE:2)/KEY=(POSITION:18,SIZE:3) -
OAUSER:ACTITEM.DAT OAUSER:SORT.DAT/SEQUENTIAL
SET MESSAGE/FAC/IDENT/SEV/TEXT

RUN DISKSSYSTEM:[ALLIN1.BASIC]TODO

PURGE OAUSER:SORT_TODO.TMP

PURGE OAUSER:0UT TODO.TMP

PURGE OAUSER:CALENDAR.TMP

EXIT

! TODO.BAS PLACED IN [ALLIN1.BASIC]
! TRACE ROTH DECEMBER 1, 1987

! 0.H. Materials Corp.

!

MAP (AI_REC) STRING AI TYPE = 1, &
STRINGFIL1 = 17,
STRINGAI ITEM = 3,
STRINGFIL2 = 63,
STRINGAI DESC = 65,
STRINGFIL3 = 76,
STRINGAI PRIO = 2,
STRINGAI STATUS =
STRINGFIL4 = 141

R

1,

! Open the sorted data file from ACTITEM.DAT
!

10 OPEN "OAUSER:SORT.DAT" FOR INPUT AS FILE #1, &

20

ORGANIZATION SEQUENTIAL VARIABLE, MAP AI REC

!

! Open output file

!

OPEN "OAUSER:SORT_TODO.TMP" FOR OUTPUT AS FILE #2, &
ORGANIZATION SEQUENTIAL VARIABLE, ACCESS WRITE, RECORDSIZE 80
WHEN ERROR USE ERROR ROUTINE

FLAG=0

FILL1S=" "

FILL2S=" "

! Until there are no more records in File #1

UNTIL AI TYPE = ""
GET #1

!  See if the record is a TODO record
IF AI_TYPE = "T" THEN

See if the priority has changed from last record
If it has, move a blank line to output

- tm swm smm

IF (AI_PRIO LASTS <> AI PRIO) AND (FLAG=1) THEN
“FILL OUT$=FILL1$+FILL2S$
MOVE TO #2, FILL OUTS
PUT #2
END IF

! Move the designated fields to output

TODO_INFOS=AI PRIO+" "+AI ITEM+" "+AI STATUS+" "+AI DESC
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MOVE TO %2, TODO INFOS$
PUT #2 B
AI_PRIO LAST$ = AI PRIO
FLAG=1 ~
END IF
NEXT
END WHEN

HANDLER ERROR_ROUTINE
CLOSE #1
CLOSE #2
END HANDLER
40 END

WPS ON THE VT340

WPS+ version 2.1 will not startup correctly from a VT340. unless it has been set (on the ”General
Set-Up” menu) to emulate a V1200 family or older terminal. The message ” Unrecognized Terminal, please
see your System Manager.” appears on the screen. and the menus do not appear on the screen at all.

Upon investigation. the problem lies in WPSPLUS LOGIN.COM. and is easily fixed by adding the follow-
ing line:

$ IF
term_type
.eq. 112
THEN
GOTO
setup_for_VT300

immediately before this line:

$ IF term_type .eq. 111 THEN GOTO setup_for_pro

and the line:

$
setup_for_vt300:

immediately before this line:

$

setup_for_vt200:
Digital’s response to this suggestion indicated that this was an unsupported mode of operation. In the past
several months of operation. the only problem I've seen occured when the VT340 Page Arrangement (on
the Display Set-Up menu screen) was set to 1x72. The terminal would not scroll correctly, Setting the page
arrangement to 3x24 (in dual session mode) or 6x24 (single session mode) cured the problem.

I don’t expect any other 'gotchas’ in using 340s this way. but Digital apparently does. It seems to me that
if we all try this, we can either send in SPRs when problems do crop up. or beat on the WPS product
management to properly support the 340. After all, it is absurd to Digital not to support their flagship
word processing program on their flagship terminal, one year after the terminal was announced.
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Catalog Updates to the PRO Public Domain Software Collection
By Gary Rice, PC SIG Newsletter Editor

Since last month, the following software has been added to the collection and/or added to the catalog.

Catalog # Description

F81-1 This directory contains the following programs:
DSP.FTN - Converts input format to output format. Currently supported formats are: BYTE REAL*4
ASCII INTEGER*2 REAL*8 RAD50 INTEGER*4 OCTAL
FCB.MAC - Prints out F11ACP file control blocks (open file information) of a disk device.Updated
output format from Spring '81 source.
LUT.MAC - Prints out the logical unit table of a running task including open file information.Updated
output format from Spring '81 source.
SPQ.MAC - Prints out the spool queue OR the receive queue of ANY task.
ALSO:
BLKIO -- Fast Universal Fortran I/O Routines providing (very) fast Fortran block I/O to either
normal or virtual arrays.

CSH -- Checkpoint Space Handler and

TKTN Bug Fix Here's our Checkpoint Space Handler, a tool which will show you what's on your
checkpoint files



F81-2

F81-3

F81-4

NOTES -- Larry Baker's notes on Fortran, perfomance, and tapes

1 diskette; Sources included; NO objects; NO task images
MACRO, FORTRAN-77

FORTRAN SYMBOLIC DEBUGGING TOOL (SDT)

ALSO:

This UIC contains the ICR FORTRAN IV Plus Symbolic debugger. It is designed for IAS, but should
also work under RSX-11M if you uncomment the line which defines RSX11M in FDT.MAC. ALSO:
CPL is a utility which compiles your programs in a compiler independent manner. It alleviates the
headache of having to remember the syntax quirks of all the compilers on your system. CPL also aids
in the maintenance of programs consisting of many modules since it compiles files based on the dates
of the source and object files and maintains a user library.

1 diskette; Sources included; NO Objects; NO task images
MACRO, FORTRAN-77

This directory, [307,22] contains all the programs described in a talk titled "Recovering From Disk
Disasters"

1 diskette; Sources included; SOME objects; SOME task images
MACRO, FORTRAN-77

This directory contains a number of utilities and subroutines which are likely to be of interest to a

substantial proportion of the RSX/IAS community. Complete programs:

ADDBAD - Adds bad blocks to the bad block file (BADBLK.SYS) without requiring volume re-
initialization.

AFT - Prints all of the file names on a volume modified after a specified date. This was originally

written when we had a disk hardware problem and wanted to recover as many files as we could from

a rather corrupted disk.

ASG - This task will reassign the logical unit numbers of a task image without requiring the user to

re-taskbuild with different ASG directives in the command file.

BLK - Locates the file which has a specific physical block allocated. Useful when there is a block

showing up as  bad in the error log which can be removed from circulation by moving the file and

running "ADDBAD' on the block.

COMP - Compares two files on a block-by-block basis rather than the line-by-line basis used by CMP.
CPY - Copies files 63 blocks at a time for a faster transfer than PIP provides.

DAC - Sums up the disk space used by each UIC on the disk.

DELFID - Removes a file by file ID even if the file has a bad file header. This allows such files to be
deleted without having to ZAP the INDEXF.SYS file manually or running DSC.

FIL - A utility which tries to reconstruct locked files.

FRG - Prints out disk space fragmentation information. This is a corrected and enhanced version of the
FRG which was on the DECUS tape some time ago.

GREP - A utility for locating search patterns within a group of files. This is a much enhanced

version of the GREP which appeared in an earlier DECUS tape.

PRECIS - This is an enhanced DMP-like utility which produces amore useable listing.

TRANSLATE - RT-11 supports ANSI magtape but it produces a format which isn't palatable to

RSX/IAS systems. This program will convert a file transferred from an RT-11 magtape  into

something useful on a Files-11 system.

UNDELETE - This task will undelete a file under certain restrictions.

VOL - This allows modification of disk volume names and other  characteristics.
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F81-5

F81-6

585-4

585-5

2 diskettes; Sources included; NO Objects; NO task images
MACRO

INDEX - Is a FORTRAN cross referencing program. A FORTRAN source file processed by index will
be checked for all of its variable name and label useage.

PROFILE - the profile package is a set of two macro modules and this document that will allow the
user to determine how often instruction memory locations are executed at run(crawl) time and a
summary of what instructions were executed and regesters and addressing modes used on both the
instruction and program level.
MAZE - This is an modification of the vt-100 maze program that appeared on the Spring 81 VAX SIG
tape to run under RSX.

1 diskette; Sources included; NO objects; NO task images
MACRO, FORTRAN-77

BURSTF bursts the subroutines, functions, programs, and block datas in a FORTRAN source file into
their own individual files.

ALSO:

TRU truncates files. Though PIP will also truncate files, PIP will change the revision date on all
files specified, even if they did not require truncation. This will cause an incremental backup
program (such as BRU) to needlessly backup files which have not been changed.

ALSO:

The program SCHEDULE allows a system manager to schedule tasks to be run at specified times and
days. For example, you may schedule a timesharing parameter be changed each weekday at 08:00,
and again at 18:00 on weekdays, or that a file be printed each saturday at 20:00.

ALSO:

PROBE is a system performance measuring tool. It indicates the amount of time being spent in
interrupt processing, kernel space processing, user space processing, and null time. In addition, it

provides some subroutine time histogramming for an adjustable number of (FORTRAN usually) tasks
by taking advantage of the exit traceback information provided by the OTS. It is intended for use on
a CRT, and is presently set for a VT100. ,

ALSO:

UNDELETE - The function of this program is to attempt to recover a recently deleted file. ALSO:

SEE is a real-time memory display which permits selective display of up to eight 'windows'
anywhere in memory in word, byte or character modes on a VT-52. ALSO: This program will read a
file under RSX-11M which was created by RSX-11M PIP but copied from an ASCII tape whose file
was created by RT-11 PIP, and reformat the RT-11 file to RSX FILES-11 format. This works only for
source code files, text files, .DOC files, any ASCII file.

1 diskette; Sources included; NO objects; NO task images
MACRO, FORTRAN-77, RATFOR

This area has a newer DTC (Desk Top Calendar) from C. Garman of RCA MSR. In particular meeting
scheduling and instant queries of your schedule are much easier with this than with older versions.
Also the display is much faster and more readable. ALSO: Keypad Macros for AnalytiCalc

1 diskette; Sources included; SOME objects; NO task images
FORTRAN-77 ‘

TAR(Tape Archive & Retrieval) This directory contains all files necessary to build TAR, an RSX
utility to manipulate UNIX TAR floppy volumes, either in normal UNIX format or in Tektronix
TNIX(8560) format. This version of TAR has been modified so that: 1. It will assemble and run
correctly with the supplied version of SUPERMAC, and 2. It works with RX50 drives that are
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585-6

$85-7

F86-1

F86-2

F86-3

mounted foreign (e.g., by the supplied UTIL program). It is useful for communicating with VENIX or
ULTRIX systems using RX50 media since they typically do not have magtape.
ALSO:

SUPERMAC - Structured Programming Macros for MACRO-11

1 diskette; Sources included; SOME objects; Task image included
MACRO

Skeleton Device Drivers for RSX-11M, RSX-11M-PLUS

ALSO:

How Fast is your CPU? A set of programs which will measure CPU instruction execution speed, with
test results for the PDP-11/70, PDP-11/84 and PRO-350, and a description of how the tests work.
Also, a preliminary version of a speed test for the VAX.

ALSO:

TIZ - Task Image Zapper

CALC - Calculator and radix converter.

BRU - BRU command line builder.

1 diskette; Sources included; NO objects; NO task images
MACRO ,FORTRAN-77

COMPOSE The COMPOSE program permits you to design and automatically generate custom
character sets for the VT200 family of terminals. ALSO: LABEL.TSK - A file called LABEL.CMD;1
is created in your current UIC; if you then include the command "@LABEL" in an indirect command
file, the global string symbol "$LABEL" will be defined as the volume label of the specified disk.
MAIN.CMD INDEX.CMD I'm not claiming wonderful things for these, but they're the best I could
do in the middle of the night when I discovered how poorly the modules in [1,2]INDSYS.CLB worked
on my system (RSX-11M+ V2.1E).

1 diskette; Sources included; SOME objects; SOME task images
MACRO, FORTRAN-77

APFELM - Graphical Presentation of Mandelbrot_Set. APFELM displays in graphical form the so
called Mandelbrot_Set. With the help of a 'graphic-microscope’ the complex-plane can be scanned
for nice looking pictures.

ALSO:

This program converts a file of ReGIS graphics commands (as used by the VT125 and VT240
terminals) into Hewlett-Packard Graphics Language (HP-GL) (as used on the 7470A plotter), and
sends them to the plotter via an HPIB interface.

1 diskette; Sources included; NO Objects, Task images included

FORTRAN-77, MACRO

RSX BASIC - MICHAEL REESE VERSION Reese Basic is a highly upgraded version of what used to
bea DECUS library program for DOS.

4 diskettes; Sources included; SOME objects; NO task images

MACRO

Script is a menu-driven, command-language-level user interface. Simply put, Script reads it own
DCL-like control language files and creates menus, from these and executes whatever commands are
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F86-4

F86-5

F86-6

F86-7

F86-8

associated with each chosen menu selection. Its target terminal device is any ANSI supporting CRT,
but it will deal with hardcopy devices with some grace.

1 diskette; Sources included; Objects included; Task images included
FORTRAN-77

EMPIRE - War Game of the Century Empire is a strategy and tactics war game, you against the
computer. Itis played on a computer generated map containing land areas, sea areas, and cities. The
object is to eliminate the opponent by capturing cities and destroying enemy forces. Cities, once
captured, have production capability, and can produce units such as armies, fighters, destroyers, etc.
for offense or defense.

ALSO:

This directory contains RENUM, a program which will renumber a Fortran program so that all
statement labels in each compilation unit are numbered in ascending order.

1 diskette; Sources included; NO objects; Task images included
FORTRAN-77, MACRO

This area contains four packages which we have found useful.

VIRTUAL DISKS: This is a composite of previous VD (and VE) software, with a few additions.
CLUNK CONVERSION: We pulled a CLUNK time routine from an old article, then discovered it
told time like a 2 dollar watch! This is the fixed up version.

EFN: Everyone sooner or later writes or borrows an event flag manipulator. This is ours. Works from
indirect command file or TI:, can set or clear ranges of flags with a single command.

KEY: Time to put those VT220 programmable keys to work! This is our program to setup the
programmable keys (shifted function keys) on the VT220 terminals.

1 diskette; Sources included; NO objects; NO task images
MACRO, FORTRAN-77, PASCAL

This program is used to list file(s) on a VT100 family terminal. The file(s) are displayed one screen
at a time for easy viewing. Various commands can be entered to change listing parameters or to
position to a particular portion of the file.

2 diskettes; Sources included; SOME objects; NO task images
MACRO

The DIRECTORY command lists the files contained in a directory. When you use certain qualifiers
with the command, additional information is displayed, along with the names of the files. The
output of the DIRECTORY command depends on certain formatting qualifiers and their defaults.
These qualifiers are: /COLUMNS, /DATE, /FULL, /OWNER, /PROTECTION, and /SIZE.

1 diskette; Sources included; SOME objects; NO task images
MACRO

The AUX program allows VT100 auxillary key definitions and command line editing ala VAX/VMS
V4.x systems. The program also saves the last twenty commands which can then be recalled.

1 diskette; Sources included; SOME objects; NO task images
MACRO
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F86-9  This directory contains two papers that were to be presented at the Fall 1986 DECUS U.S.
Symposium: - Introduction to the RSX, P/OS, and RT Indirect Command File Processor (RX018) -
Programming in the RSX Indirect Command Language (RX019) Also included are the command files
from which the examples in RX019 came. ALSO: This account contains material relevant to
DATATRIEVE Plots.

ALSO:
This directory contains some transcriptions or proceedings submissions of DECUS Symposia sessions
relating to DATATRIEVE.

1 diskette; NO sources; NO objects; NO task images
RUNGOFF, Indirect Cpmmand files

F86-10 QUAD.* is an account of how to read DATATRIEVE Quadword dates in FORTRAN and other
languages. QUADAS.MAC goes with this. CONSOLE.* is a way to process the RSX consol log file
with DATATRIEVE to pull out various items like batch and print jobs, logins, etc. Most of the rest of
the stuff has to do with processing RSX-11M-Plus System Accounting information with
DATATRIEVE, and with some FORTRAN programs (one to rectify the data, the others are for
graphing the data on a PRO-3xx system).

1 diskette; Sources included; NO objects; NO task images
FORTRAN-77, MACRO

MISC-4 BASPOS (file BASPOS.TSK) is essentially an RSX-11M form of the Michael Reese BASIC
interpreter for a PDP-11 as contained on DECUS tape 11-SP-72. I have generated a simplified single-
user modification of the RSX-11M form for the PRO-350/380 under hard disk P/OS; either v2.x or
v3.x should be ok.

2 diskettes; Sources included; NO Objects; Task images included
MACRO, FORTRAN-77

Distribution of the Public Domain Library is handled in the following way: After looking through the
"catalog" and selecting the items you want, send me enough diskettes to hold the software you desire. Diskette
counts are listed with each catalog entry. Include a return mailer, box, carton, palette, etc. sufficiently large to
hold the diskettes. Include enough postage to pay for the return trip. I will NOT use UPS. Sorry. 1st class mail
is recommended, but parcel post is ok. I will then copy the requested software for you and send it along. Give me
at least a week for ANYTHING (plus travel time). Large (more that 5 diskettes) orders will likely take longer.
Specify the software you want by catalog number.

PLEASE don't ask for "specials". It took a lot of time to put THIS collection together.
Contributions are also welcome. However, if the work is NOT YOURS TO GIVE, please DON'T.

In addition to this diskette based distribution, we are planning a tape distribution as well. The tape will be
available after the Spring '88 symposium in the following formats: RSX BRU (1/2 " 9 track 1600 BPI and TK50);
VMS BACKUP (1/2" 9 track 1600 BPI and TK50). The tape will contain EVERYTHING that we can assemble
by then.

Send your diskette based contributions and/or software requests to me:
Gary Rice
PC SIG Newsletter Editor
McDonnell Douglas
5555 Garden Grove Blvd.
Westminster, CA 92683



Send your tape based contributions ONLY to:
: Tom Hintz

PRO/MAC/WORKSTATIONS Working Group Chair

University of Florida

IFAS Computer Network

Bldg 120

Gainesville, FL. 32611

OR BRING THEM WITH YOU TO SPRING SYMPOSIUM IN CINCINATTI!

If you are submitting something to the collection, please include a signed copy of the following statement with
your submission:

The program that 1 am submitting to the Public Domain titled
does not contain technical data/information that is proprietary, classified under US Government Secrecy
Laws, controlled by non-disclosure agreements with the US Government or third parties or governed by US
Department of State’s International Traffic in Arms Regulations (ITAR).

Full and irrevocable permission and consent is hereby given to DECUS to reproduce, distribute and publish in
whole or in part, in any form and without restriction, this program or revision and any information relating
thereto. The undersigned hereby warrants and represents that s/he has good and sufficient right, interest and
title in and to this program or revision and the related information to grant such permission to DECUS.

Correction to Article
By Tom Hintz, PRO/MAC/Workstations Working Group Chair

I read the article by Tony Klancar ("BIGger Disk Drives and the PRO" with great interest. However, I could
not figure out why he could not determine the disk controller board rev levels from my previous article ("Hard
Disks and Controller Boards for the PRO", July, 1987). After going back and reviewing my published article I
found that the table had been reproduced incorrectly. Three columns of ROM values were identical. The
corrected table of ROM controller chips is given below.

CONTROLLER OLD (REV. 0) NEW (REV.0) 2?2 (REV.0) NEW (REV.1)

board no. 54-15134 54-15134 54-15134 54-15134-01
ROM #1 014B2 014B2 014B2 073B2
ROM #2 013B2 013B2 013B2 072B2
ROM #3 012B2 021B2 063B2 071B2

Table 2. Numbers found on various components of hard disk controller board.

Sorry for any inconvenience. In the future I will try to review my published articles for accuracy as soon as they
appear in print.

Tom Hintz

PRO Software List Update
Coordinated by Gary Rice, PC SIG Newsletter Editor

In an effort to keep you informed about software being shipped from various vendors, I began the following list
in April, 1986. This list was last published in the March, 1988 issue of these Newsletters. The updated list
reflects information that I have received as of February 20, 1988. An asterisk by an entry indicates that the
item has changed or been added sine the last time the list was published.
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DEC Software
20/20
Athena/Graph
BASIC-11/RT-11
BASIC-PLUS/RT-11
CT*OS

Design Graphix/Executive
Easyentry

FORTRAN IV/RT-11
Installation & Maintenance
LOGO

MAIL-PLUS

MJA Accounts Payable

MJA Accounts Receivable
MJA General Ledger

MJA Order Entry/Inventory
MJA Payroll & Personnel
NPL Information Management
Phoenix-PRO

P/0OS ADCCP Driver

P/OS (Diskette)

P/OS (Hard Disk)

P/OS Hard Disk  (Arabic)
PRO 2780/3780

PRO Application Starter Kit
PRO/Associate

PRO/BASIC

PRO/Comm (diskette)
PRO/Comm (hard disk)
PRO/CPM-80
PRO/Datatrieve
PRO/DECnet

PRO/FORTRAN-77 Debug (See PRO/Toolkit Symbolic Debugger)
31

PRO/IVIS

PRO/Laboratory  Subroutine Lib.

PRO/NAPLPS

PRO/Office Workstation
PRO/PRODUCER Toolkit
PRO/RDT

PRO/Scientific Subroutine Library

PRO/SIGHT

PRO/SNA

PRO/Smart Mailer
PRO/Toolkit

PRO/Toolkit BASIC-PLUS-2
PRO/Toolkit COBOL-81
PRO/Toolkit DIBOL
PRO/Toolkit FORTRAN-77
PRO/Toolkit PASCAL
PRO/Toolkit Real Time Library
PRO/Toolkit Symbolic Debug
PRO/VENIX

PRO/Videotex

Professional CTS-300

List Last Source
Price Rev of info
495 1.0.54 User
450 1.0 DEC
UNK 3.0 DEC
UNK 1.0 DEC
595 1.0 User
995 3.0B DEC
495 2.8 DEC
UNK 32 DEC
350 14 DEC
N/A 1.0 DEC
600 52 DEC
600 52 DEC
600 52 DEC
600 52 DEC
600 52 DEC
N/A 14 DEC
1795 1.0A DEC
UNK 1.0 DEC
N/A 18 DEC
475 3.2 User
783 R3.1 DEC
53 1.2 DEC
399 10 DEC
N/A 1.0 DEC
195 14 DEC
N/A 18 DEC
195 30 DEC
UNK 1.1 DEC
495 2.0 User
250 2.1 DEC
UNK DEC
300 1.2 DEC
N/A 1.0 DEC
UNK 2.0 DEC
300 1.6 DEC
495 1.1 DEC
300 1.3 DEC
295 11 User
N/A 1.1 DEC
53 1.0 User
520 32 DEC
495 25 DEC
495 24 DEC
495 1.7 DEC
495 52 DEC
495 1.3 User
150 2.1 DEC
200 2.0 DEC
495 20 DEC
895 1.0 DEC
995 1.0 DEC

(Replaced - See BASIC-PLUS/RT-11)

PC-8

Still

Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
Yes
UNK
No
Yes
Yes
DECUS
Yes
No
Yes
No
Yes

Yes
Yes

Yes
Yes
No
Yes
Yes
Yes

Yes
No
DECUS
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

P/OS v3
u rted?

UNK

Yes
Yes
No
No
No
Yes
No
Yes

Yes
Yes

Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
N/A

N/A



List Last Source Still P/OS v3

DEC Software Price Rev of info Avail? u rted?
Professional Real Time Lib/RT-11 250 1.0 DEC Yes N/A
PROSE PLUS 295 20 User Yes Yes
RS/1 1900 12.0 User Yes UNK
RSX Host Toolkit UNK 3.0 DEC Yes Yes
RT-11 550 5.4B DEC Yes N/A
Supercomp-20 N/A 128 User No UNK
Synergy 695 20 User Yes Yes
VAX Host Toolkit UNK 3.0 DEC Yes Yes
WPS/Plus 695 1.0 DEC Yes Yes
3rd Party Software List Info Still P/OS
(Vendor) Price Rev Source Avail? v3?
D-M-DRIVER for P/OS 295 V2/V3a  Vendor Yes Yes
(PROTO SYSTEMS)
Fingraph N/A 20 DEC No UNK
(Graphic M*I*S)
IT*0S UNK 52 User Yes UNK
(Intermation)
Online Disk Unfragmentor 59 20 Vendor Yes Yes
(By Hand)
PRO/Menu Manager 25 10 User Yes No
(Wasatech Computer)
PRO/Sentinel 47 1.0 Vendor  Yes Yes
(By Hand)
PRO/Session Logger 29 20 Vendor Yes Yes
(By Hand)
PRO/Text Locator 43 11 Vendor Yes Yes
(By Hand)
RDM Relational Data Manager 995 4.0L User Yes Yes
(Interactive Technology)
*SATURN-BASE 750 14 Vendor  Yes Yes
(SATURN SYSTEMS)
*SATURN-CALC 500 3.0 Vendor  Yes Yes
(SATURN SYSTEMS)
*SATURN-GRAPH 500 2.0 Vendor Yes Yes
(SATURN SYSTEMS)
*SATURN-WP 600 45 Vendor  Yes Yes
(SATURN SYSTEMS)
SPSS/Pro UNK 1.1 Vendor Yes Yes
(SPSS Inc.)
TK!Solver N/A 1(2A) User No UNK
(Software Arts)

If you have received a shipment of software in the last month (and you DIDN'T get it in a fire sale), please
compare the documented REV level to the one I have listed. If your software is more recent (or it isn't listed at
all), please let me know so I can update the list. Also, if the source of my information is listed as "DEC", I
would appreciate hearing from a user, since I've found that hearing about it from DEC doesn't always mean
that it is actually shipping. I will publish a new list each time it changes.

You can contact me at: McDonnell Douglas
5555 Garden Grove Blvd.
MS: K20 77/200
Westminster, CA 92683
(714) 952-6582
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PROgramming Quickie
By Gary Rice, PC SIG Newsletter Editor

This month's "Quickie" was born in true Shakespearean fashion: as "A Comedy of Errors". Back in the "Good-
Olde-Days" of P/OS version 2, I developed an application that manipulated files by using the DCL copy
program PIP.TSK. The program would build a command line and then SPAWN PIP with the command line
included. This worked fine with the 80 character command line buffer that I built into the program.

With the introduction of P/OS version 3, DEC created "sub-directories” that my application then had to worry
about. The 80 character command line turned out to be too short to hold the worst case situation of renaming a
file from one sub-directory to another where all of the various pieces of the command were at maximum length.
That is, each directory was 9 characters, each sub-directory was 9 characters, etc. NO PROBLEM, I simply
extended the command line buffer in the program to the documented maximum of 255 characters.

The program began to fail with PIP syntax errors. After checking several things, I examined the command line
buffer. It seemed that after the "SPAWN" call, the buffer contained only 80 characters and the 80th one was a
dash ("-"), the DCL continuation indicator. Since I didn't put it there, I had to assume that the system did.
After several hours of fiddling and coaxing, I decided that there was NO WAY to get PIP to accept a command
longer than 80 characters from the "SPAWN" system call.

Next approach: Shorten the command line presented to PIP. The obvious choice was to set my current default to
the source directory so that the command wouldn't need to reference the disk, directory or sub-directory. By
taking that approach, I could get the command length down to under 80 characters in a worst case situation.
Setting a new default seemed easy since there was a PRO specific call in the POSSUM Library klnown as
PROLOG that would do it. I set up a call to PROLOG and tried it. Strange things happened. The call itself
returned no errors, but my current default value ended up in Never-Never Land. After working on it for quite
awhile, I gave up. The "SET DEFAULT" function of PROLOG refused to put me where I wanted to be.

Well, I STILL had the original problem, so I asked myself "How does P/OS perform a "SET DEFAULT"
request?” Taking THAT approach, I discovered a nice little program that comes with the Command Language
application that performs the request flawlessly. The program is LCT.TSK and it is conveniently installed for
you when you activate Command Lnaguage. After a little experimentation, I figured out the proper command to
send to LCT for both P/OS version 2 as well as P/OS version 3. The following subroutine shows you want I found.
It assumes that LCT.TSK has been installed previously.

C SETDEF.FIN - This subroutine sets or restores the default directory

C

C ORIG VERS: 1.0

C

C CURRVERS: 10

C

C AUTHOR: Gary Rice

C

C CREATED: January 17,1988

C

C REVISIONS: None

C

C INPUTS CHARACTER*40 DEFALT value to establish as the new default
C directory. This MUST contain a disk AND directory

C reference.

C

C OUTPUTS: INTEGER*2 DSW (Directive Status Word) returned by SPAWN
C (and TRALOG) - set to 1 if success

C ;
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C NOTES: None
C
C**3(-’l-3(-**3(-*3(-3(-**************************************ﬂ-******** C SUBROUTINE SETDEF (DEFALT, DSW)

C
C
INTEGER*2 FLAG, DSW, SIZE, EXST
C
’ INTEGER*4 TASK
C
CHARACTER*8 POSVER
CHARACTER*40 DEFALT
CHARACTER*60 COMAND
C
C ‘
C Begin by getting the verrsion of P/OS being used
C
CALL TRALOG (0,,,,POS$VER',7,POSVER,8,SIZE, DSW)
IF (DSW .NE. 1) RETURN ! This shouldn't happen
IF (POSVER(2:2) .EQ. '1') RETURN !'Ididn't do it for P/OS v1.n)
C
C
C Begin setting up the command to send to LCT
C
COMAND=""
IF (POSVER(2:2) .EQ. '2') THEN !For P/OS v2,
COMAND(1:4) = "LCT"' ' LCT is installed as ...LCT
COMAND(G5:6) =K' ! LCT expects a "K" next
SIZE=6 ! Last non-blank in "COMAND"
CALL IRADS0 (6,'...LCT',TASK) ! Set up the SPAWN TASK variable
ELSE ! For P/OS v3,
COMAND(1:4) = MMV ' ! LCT is installed as .. MMV
COMAND(5:16) = 'SET DEFAULT ' ! MMV expects "SET DEFAULT" next
SIZE = 16 ! Last non-blank in "COMAND"
CALL IRADS0 (6,'...MMV', TASK) ! Set up the SPAWN TASK variable
END IF
I = INDEX (DEFALT(1:),1) ! Point to the "]" in DEFALT
COMAND(SIZE+1:SIZE+I) = DEFALT(1:I) ! Add DEFALT to COMAND
SIZE =SIZE +1 ! Detrmine the length of COMAND
FLAG=1 ! Pick an event flag for SPAWN
CALL SPAWN (TASK,, FLAG,,EXST, COMAND,SIZE,0,, DSW) ! Issue the command
IF (DSW .NE. 1) RETURN ! See if the command was right
CALL WAITER (FLAG) ! Wait for SPAWN to finish
RETURN
END

Send me your own PROgramming Quickie and I will publish it here in this on-going column in these
Newsletters. (RX50 Please)

Digital's DEPCA

By The Personal Computer Systems Group, Digital Equipment Corporaation Littleton,
Massachusetts

Now you can get a high-performance Ethernet/802.3 local area network controller for use in your PCs. Digital's
DEPCA board brings the power of Ethernet LAN connectivity to personal computers. The DEPCA is a component
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of Digital's solution to the integration of IBM PC/XT/AT personal computers into a VAX/VMS and
DECnet/Ethernet computing environment.

The DEPCA controller supports the use of Digital's DECnet-DOS, VAX/VMS Services for MS-DOS and PC
ALL-IN-1 software for networked PCs. The DEPCA connects directly to Ethernet and also supports Digital's
mouse for use with Mircosoft's MS-Windows user interface.

Highlights

¢ Connects IBM PC family personal computers to Ethernet and IEEE 802.3 Local Area Networks

¢ ThinWire Ethernet connection is standard, conventional Ethernet connection is optionally available * High-
performance LANCE-based network controller, with 48 Kbytes of RAM for multi-buffering, handles high
network traffic loads without performance degradation

¢ Includes Data Link layer and self-test firmware in on-card ROM

* Connection for Digital's mouse supports MS-Windows

¢ Available as separate option or as part of Digital's IBM PC Network Integration Packages

High-Performance Controller Features

The DEPCA provides enhanced performance capability and operates at 10 Mb/s. Actual device speed and
throughput depend on current operating system limitations, system configuration and system CPU clock speed
and applications in use. The DEPCA contains 48 Kbytes of RAM memory, used primarily for buffering of
network data at the high bus data rate. The personal computer's CPU is used for access to the buffer memory.

The CPU is also used to execute data link and self-test firmware contained in a 16-Kbyte ROM memory located
on the DEPCA module.

The DEPCA board implements all data link and physical channel level access functions to ensure maximum
throughput. It provides significant network maintainability features including remote loopback of data from
other stations, resident self-test diagnostics, and system identification.

The use of second generation LSI controller technology, coupled with the efficient high-speed dual-ported
buffer memory, allows the DEPCA to handle high levels of network traffic without performance degradation.
Multiple transmit and receive buffers and multicast address filtering contribute to the DEPCA's high
performance. The DEPCA is capable of receiving bursts of several back-to-back Ethernet frames, reducing the
incidence of network time-outs and retransmission of frames on a busy network. Controllers without this
capability suffer performance degradation under heavy network loads.

The DEPCA board implements as asynchronous serial channel for connection to Digital's VSXXX-AA three-
button mouse. This interface may be operated in an interrupt-driven environment.

Connects to ThinWire and Conventional Ethernet

The DEPCA interfaces to the network in one of two ways. In the standard configuration, the DEPCA connects
directly to the ThinWire Ethernet coaxial cable, using integral transceiver (MAU) circuitry. The second,
optional, configuration uses the AUI Connector Option (DEPCA-AU) to connect to the network via a transceiver
(AUI) cable (BCC06-15) and a transceiver (H4000) or Local Network Interconnect (DELNI).

The DEPCA-AA option is comprised of the DEPCA module, Owner's Manual, and a ThinWire Ethernet cable
kit (BC16T-12). The DEPCA-AU option is comprised of an AUI connector assembly and a mating transceiver
(AUI) cable (BCC06-15). The DEPCA module is also available in the IBM PC Network Integration Package
along with a license for Digital's DECnet-DOS and PCSA/PC Client software, for use with VAX/VMS Services
for MS-DOS server software.

Interfaces Easily to the PC System Bus

The DEPCA module is an IBM PC form factor circuit card, using the 8-bit bus connector, with no "overhang"
interference. The DEPCA will operate in PC and PC/XT systems with a 4.77 MHz or 8 MHz bus clock and PC/AT
systems with either a 6 MHz or 8 MHz bus clock. The DEPCA utilizes 64 Kbytes of system memory address
space, 16 I/O port addresses, and two interrupt vectors. The memory and 1/O addresses are selectable as
primary or secondary assignments, and the interrupt vectors are selectable among five possible assignments.
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Selection of these assignments is provided to allow maximum flexibility in configuring systems with multiple
possible IBM or third-party option cards.

Operating Requirements

To use the DEPCA Ethernet controller in your PC, it must meet the following configuration requirements:

* IBM power supply is at least 130 W.

* 128 Kbytes of memory to run DEPCA service diagnostics; additional memory (up to 640 KB) may be required
to run networked software. (Refer to the appropriate Software Product Description.)

¢ ROM BIOS revision date of 10-27-82 or later (IBM PC only).

Electrical Specifications

Address assignments: Primary Secondary
Memory D0000-DFFFF E0000-EFFFF
/0 300-30F 200-20F
Interrupt vector assignments: Available selections
Network interface controller IRQ2, IRQ3, IRQ4, IRQ5, IRQ7
Mouse interface controller IRQ2, IRQ3, IRQ4, IRQ5, IRQ7

Prior to installation of the DEPCA module, all potential address and interrupt vector conflicts with other

option cards must be resolved. NOTE that the secondary memory address assignments cannot be used on the IBM
PC/AT.

Power requirements:

DC amps drawn at +5V: 2.0 A (max) DC amps drawn at +12V: 1.35 (max) (1.0 A to power the H4000 transceiver)
DC amps drawn at -12V: 0.05 (max) Bus loads: 2 LSTTL loads

Physical Characteristics

Form Factor: IBM PC-bus, 8-bit connector, full length card
Mounting Code: 1 8-bit PC-bus slot (2 when used with DEPCA-AU)
I/0 Connection Panel Inserts: 1 slot (2 when used with DEPCA-AU)

Operating Environment

The DEPCA board will oprate when installed in a personal computer system box located in the following
operating environment:

Temperature (at sea level) 59 - 90 degrees F

Relative Humidity: 8 - 80 percent (non-condensing)

Radiated Emissions: FCC Class B

For more information on Digital's integrated personal computing solutions, contact your local Digital sales
representative. An information sheet on VAX/VMS Services for MS-DOS (ED-31203-69) and an information
sheet on Network Integration for the IBM-PC Family (ED-31148-69) are available from your local Digital
sales office.

The following are trademarks of Digital Equipment Corporation:
DEC, DECnet, DELNI, DEPCA, PCSA, ThinWire, VAX and VMS.

IBM, PC/XT and PC/AT are trademarks of International Business Machines Corporation.

MS and MS-Windows are trademarks of Microsoft Corporation.
Ethernet is a trademark of Xerox Corporation.
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The Newsletter of the DECUS Artificial Intelligence
Special Interest Group
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Vol. 3 No. 8 April 1988

FROM THE EDITOR:

Welcome to the first 1988 edition of the DECUS AISIG newsletter. Although this issue is devoid of
late-breaking Al news, I am pleased to report that the Al SIG steering committee has resolved to improve
the quality. consistency and scope of YOUR newsletter. While many of the salient features of (THE
(LINKED LIST)) Version 2 are unresolved. we are considering topics such as a revised publishing schedule
and the exchange of Al-related material with international DECUS publications. If you have any sug-
gestions or ideas for the Version 2 project. please drop me a line or give me a call at work or home.

And speaking of work and home, I began the new year with a new job and a new home address. In early
January. 1 hung up my trenchcoat and resigned from Digital Review to accept a job with Computer
Information Systems. Inc.. in Braintree. Mass. My new position includes some Al-related responsibilities
that may form the basis for a future series of articles. In the meantime. you are cordially invited to contact
me at my new business address:

Terry C. Shannon

Technical Consultant

Computer Information Systems, Inc.
165 Bay State Blvd

Braintree, MA

(617) 848-7515

For those of you who prefer to send material to a non-business address. Chez Shannon is at:

8 Calvary Street
Waltham. MA 02154

As always, I look forward to receiving your submissions and suggestions for (THE (LINKED LISTH.

Terry C. Shannon
DECUS AISIG Newsletter Editor

SIG Notes

By Cheryl Jalbert
DECUS AISIG Chair

There are several things brewing that I'd like to share with you. Please let me hear your opinions on them.

In April at our steering committee meeting. we will discuss (The (Linked List)) and other forms of writtc:n
communication among Al SIG members. Jean-Pierre Bierdot. Chair of SIG IA (the Al SIG of Fre'mcel. }nll
be attending our meeting and we expect him to participate enthusiastically in the newsletter discussion.
Jean-Pierre and Alexis Santoni, Chair of the newly formed Al working group in European DECUS. have
been eager to participate with us in defining what sort of newsletter will be valuable as a joint effort for all
DECUS members interested in AI. What would you like to see in the way of a newsletter or other
communication?

Later in April. Don Rosenthal, Art Beane. and I will be attending the French DECUS Symposium. I'll be
giving a pre-symposium seminar. and we'll each be giving a session. Jean-Pierre tells me that they are
planning 42 Al sessions for the three day symposium!
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For our own symposium in May. we have some exciting plans. I'd like to share just a few comments.

We've been holding a Great Tool Debate on Thursday evenings. We gather several people who are special-
ists in one or another tools and ask them questions intended to get a debate going. This symposium. we
will still have the usual debate about what characteristics are important in an Al tool. but there's a new
issue that may color the debate. The vendors of Al tools are redefining the market place. As classic names
in Al tools withdraw products from the market to concentrate on producing complete applications. we have
to wonder what answers will

take their place.

If you'll be attending the symposium please notice that the Roadmap is at 10 Monday morning following
the Introduction to Al session. (We thought we'd give the novice a chance to catch some of the vocabulary.
We'll be looking for comments on this scheduling approach.) The roadmap is a good way to find out what
the plans for the week are and to catch last minute announcements.

Please also note that we have potentially excellent sessions scheduled all day long on Friday. Don't think
of leaving early Friday! After an incredible week of sessions, maybe a pre-symposium seminar on Sunday.
playing with a variety of software in the campground. talking with Digital's Al developers and researchers.
staying up until all hours in the suite talking Al. and establishing those relationships that let yvou call
someone who may have an answer when you need help. come to the suite Friday evening and celebrate
with a us the conclusion of a heady experience!

If you have been wanting to participate more in the Al SIG or if you will be coming to Cincinnati on
Saturday before the symposium and think that you might like to check in with us. please give me a call or
write me a note to tell me so. (That’s Box 381. Granville. Ohio 43023 or 614-587-0157.) We generally have
a meeting on Saturday before the symposium in the suite. That way. anyone can join us who is coming in
early for a PSS or for any other reason. This symposium we may have the meeting in another location and
I don’t want to miss any of you who are interested.

THE EXPERT-SHELL GAME
By Judith A. Finn
Copyright (c) 1987 by Ziff Communications Corp.

Editor’s Note: The following article is reprinted from the 23 November 1987 issue of Digital Review with
the permission of the author and Ziff Communications Corp.

Skeptics are quick to point to the recent financial troubles of leading Al vendors as final proof that
artificial intelligence is indeed much hype and no substance. From its inception in the 1950s. Al has been
the focus of controversy and hearsay. Al has appearcd to many as nothing more than pie-in-the-sky
technology and has already been dismissed by some industry watchers as overpriced and inefficient.

Industry leaders. however, are by no means ready to agree with this dismissal and have altered their

- approach to marketing by stressing integration with existing systems and user accessibility. New and

still-to-be announced products alike point towards a less restrictive and less formidable technology. Vendors
are deliberately taking Al out of the laboratory and into the marketplace, while striving for the first time
to tailor their products to user needs.

Market analysts perceive this change in focus as crucial. A major obstacle in AI's development has been
the schism between customer needs and vendor offerings. say market analysts. Likewise. the shift from
expert system shells to customized applications is a promising one, and analysts expect Al to become a
leading force in software technology by 1990.

*Filling In Expert Shells

Expert systems are the most visible and easily marketable aspect of artificial intelligence technology. As
defined by DEC and most other vendors, an expert system is a “computer program that contains knowl-
edge about a particular domain. and emulates the reasoning process of human experts.” Los Angeles-based
Inference Corp. stresses that expert systems "provide complex problem solving in areas not served by
conventional computer programs.”
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Tools are expert system shells and are usually sold with only an inference structure and framework in
place. Tool vendors claim that this allows for optimum customization. whereas critics point to the high cost
of knowledge extraction. which is passed on to the user.

Relatively new on the scene are preconfigured applications or filled-in shells. These are suitable for ficlds
that share common procedures as there is less room for customization. Applications are generally packaged
to increase accessibility and remove the time-consuming process of extracting knowledge from an in-house
expert.

Analysts express optimism when focusing on expert system shells and tools. Beth R. Krasnoff of
Dataquest Inc., a market research firm in La Jolla. Calif.. sees this as an “exciting. healthy vear. People
are getting practical and are no longer stressing razzle-dazzle.” Krasnoff also feels that the “major sha-
keout” that is occurring is a healthy one.

1 see the promise of Al fulfilled in a very down-to-earth way.” she said. Based on research done by
Dataguest, she projects that worldwide revenues for expert system development tools will reach $2K4
million by 1990.

Donald Sundue, vice president of program management at the Cambridge. Mass.-based Symbolics Inc..
likewise sees the market doing well. despite the $25.54 million loss that Symbolics posted this vear. Part
of the loss was attributed to the company's real estate dealings. he said.

Harvey Newquist. editor of the Scottsdale. Arizona. publication. “Al Trends.” explained that the market
has slowed down somewhat and is "regrouping and retrenching.” Senior analyst Bill Martorelli. of New
Science Associates Inc.. a market research firm in South Norwalk. Connecticut. feels that expert systems
are slowly “getting ready for the marketplace.”

*Packages, Not Shelis

"The people we're dealing with don't care whether or not they're using AL’ explained APEX’s Luconi.
"but they are concerned with what the software does.” Cheryl Jalbert. Chair of the Digital Equipment
Users Society (DECUS) Al Special Interest Group and analyst with JCC Consulting of Granville. Oh..
concurred: “Al questions aren’t of interest to the person with the problem.”

There is a definite trend towards marketing applications as a total Al product. Some vendors feel that
users are more likely to purchase a complete package than an empty shell. As Esther Dyson. editor of
“Release 1.0,” a software information newsletter in New York observed. “There are demands for applica-
tions today, not tools. Vendors are therefore spending more on applications and implementations.”

Intellicorp’s Kehler explained. “The market is experiencing a broadening of applications to more than
expert systems.” Valuable applications. he stated. were gained not only by looking at a rule base. but by
interfacing knowledge representation capabilities with databases.

Martorelli of New Science Associates. however. stressed that the trend towards applications will not
supplant the need for expert system shells. “Naked shell tools won't go away,” he stated. "They arc a part
of the business.” The trends emphasizing shells are present. though not overwhelming.” Martorelli said.
"The old stuff won't disappear.”

A need for customer consulting has also arisen. Most major vendors do some form of consulting to
augment their products, and special consulting firms provide their services to potential Al users as well.

Jalbert of JCC Consulting stressed that the best approach is to market solutions as opposed to tools. She
and other consultants help the user decide which is the most powerful and least restrictive tool that will
meet their needs. then follow through with training. further consulting. and “hand-holding if necessary.”
Inference Corp.’s Jacobson states that their professional services operation, which primarily does consult-
ing. is growing at 100 percent a year and is responsible for 40 percent of their revenue.
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*Slow Integration Process

This shift of offering solutions in the marketplace represents a change in focus for most Al vendors. As
Newquist explains, "Vendors have been technologically driven. as opposed to market driven.” Howard
Austin. president of Knowledge Analysis Inc. of Concord. Mass.. agrees. "Some pretty obvious issues
weren't caught. There was little concern for solving real market problems.” -

As some analysts point out, time is the key issue in assessing the success or failure of expert svstems.
"We're dealing with maturing technologies that are just becoming commercialized. ”"Dataquest’s Krasnoff
stated. Fred Luconi, president of the Cambridge. Mass.. firm Applied Expert Systems Inc. (APEX). feels
that the relatively slow progress of Al is due to its complexity. “Al can be a strategic technology. whirh
can cause changes in an organization. This process of change within organizations takes a long time.”

Alexander D. Jacobson, president of Inference Corp.. a Los Angeles-based firm that markets the
Automated Reasoning Tool (ART). agrees that there is no reason to prematurely predict Al's downfall. "It
takes business roughly ten years to assimilate a new technology. My sense is that we're right on schedule.
four years down the line.” ’ )

Despite these bright projections. many vendors are suffering financially. Inference is a privately held firm.
for which figures are unavailable. but is widely believed to have sustained recent losses. Intellicorp. Inc. of
Mountain View, Calif.. the manufacturer of the Knowledge Engineering Environment (KEE). posted a net
loss of approximately $4 million for fiscal 1987.

Tom Schwartz. founder of the consulting firm Tom Schwartz Associates. also located in Mountain View,
explained. "Vendors are losing money because they expected the research and development market to go
on forever.” The research community. according to Schwartz. is saturated. “The resulting shift entails

moving expert systems out of research and development. toward management of information systems
[MIS].”

Harvey Newquist also stressed the saturation of the current market. “Vendors missed the boat on
mainstreaming by relying too heavily on technology.”

‘Pleasing the Customer

The distinct movement of expert systems away from a focus on pure technology can only be beneficial to
the industry. As Knowledge Analysis's Austin put it. “Pleasing customers is a standard business practice.”

The science of artificial intelligence originated in university laboratories. and vendors are just now coming
to grips with the necessity of competing in the marketplace. Products were not designed with the end user
in mind and did not meet immediate needs. “Vendors basically said. 'this is what we have: if you don't like
it, tough.'” Schwartz of Schwartz Associates observed.

Accessibility is another emerging factor that bodes well for Al There is often a stigma attached to artificial
intelligence, which is linked to its potential complexity. By making expert systems more friendly. users are
more likely to incorporate Al into their systems.

JCC'’s Jalbert observed: "The tools that will succeed in the next five years are those aimed at the technical
person. not necessarily the Al technical expert.”

Christopher Locke, vice president of corporate communications at the Pittsburgh firm Intelligent
Technology Group Inc. (ITG), explained that the newly formed company hired a technical staff with strong
credentials but not necessarily Al expertise. “We are training our own people in Al use to prove it can be
done successfully in-house.” The firm was founded in April 1986 by Larry Geisel. formerly of Carncgie
Group. who predicted that they will begin “the real commercialization of AL"”

*No System an Island

Perhaps the most important trend in establishing Al as a marketable solution is its integration with
existing technology. There is a strong movement towards connectivity in the overall market. and expert
system companies are finally beginning to take note. “Vendors have typically said. 'Here is an amazing
technology. all you have to do is change your entire business to use it,’” 1TG's Locke explained.
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Intellicorp CEO Kehler also stressed the value of integration. "The key is connection. There is a need for
a general-purpose link between a knowledge system and a database and for integration tools which enable
users to get more utility out of existing equipment.” As Symbolics’s Sundue put it. “The marketplare
emphasizes integration into conventional computer environments.”

Julie Kaewert. spokesperson for DEC in Hudson. Mass.. claims that this is not new information to Digital
Equipment Corp. “We always knew it would have to be functional. and we always knew it would have to be
integrated with VMS. People are just beginning to understand the potential of Al. especially when it is
integrated.”

Today’s industry leaders feel strongly that Al is not a total solution in itself. The benefits of making Al a
part of the problem-solving process are becoming increasingly evident. Rob Sagwitz. public relations coor-
dinator at Pittsburg’s GSI Transcomm, said, “Our goal is to do what our users want. We won't develop Al
because it's Al but because it's the best way to do what we need to do. Our solutions are driven: how we
accomplish something is not as important as what we

accomplish.”

Most experts agree that ultimately. people will use Al without being aware of its presence. Expert systems
will only be an "invisible part” of the software. which is used to increase efficiency.

*Users Fear Al

One of the major problems facing expert system vendors is the mystique associated with artificial intelli-
gence. It is understood that much of the early publicity surrounding Al only succeeded in frightening
people away from the technology. Al was promoted as being too powerful. and many feared that machines
would indeed take over the world. Dataquest’s Krasnoff said that Al is still a “dirty word.” and that "many
companies don't even want to attach something that has anything to do with AL”

" Al and expert systems are neat words.” GSI Transcomm's Sagwitz observed. "but they really don’t help
to sell the product. People want to read about it. but they're almost afraid of it.”

One common fear is that Al will displace segments of the work force. Critics worry that Al will take jobs
away from people. yet supporters insist that the primary goal is to reduce the time spent on low-level
decision making. Schwartz of Schwartz Associates noted that “eighty percent of the problems can be
solved with twenty percent of the solutions.” He explained that 50 percent of an expert’s time is usually
spent on minimal diagnostic tasks. By incorporating an expert system. 40 percent of the expert's time is
freed up to perform more complex reasoning.

Schwartz also stressed that workplace procedures need to be dealt with. He cited an example of expert
system deployment in a GTE unionized shop. Previously. promotions and pay increases were based on
productivity. With the expert system in place. new criteria based promotions on the ability to articulate
how the employee functioned with the expert system.

Another reason many shy away from expert systems is the knowledge extraction process. which is
described as the main bottleneck of AL To fill in an expert system shell. a knowledge engincer must
literally extract knowledge from experts in the field. This can be a long and painful process. as the human
mind does not function as efficiently as a computer. Knowledge engineers often find it hard to keep up with
the demand for deployed systems.

Applications are one means of relieving this tension. By designing an expert system broad enough to be
applied by a range of companies with similar concerns. the need for many individual customized systems is
dissipated.

However, Knowledge Analysis’s Austin stressed that. “You can't get away from the need for laborious.
time-consuming knowledge extraction. The mind is a recognition machine, and extracting knowledge is an
anthropological process. Efforts to automate it have failed.”

Yet Locke feels that the half-year-old Intelligent Technology Group has a significant handle on the knowl-
edge acquisition process.. Unannounced developments. he stated. can speed the knowledge acquisitions
system tremendously.
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A strong movement to bring Al to PCs has also sprung up. The goal there is to expose Al to the mass
public and increase its ease and accessibility while lowering the price. As Schwartz of Schwartz Associates
put it. on a PC one “could build an expert system and still think that Lisp was a speech impediment.”
Although PCs enable a user to construct an expert system without a broad knowledge of Al. they are not
yet capable of the high-powered programming that VAX systems

offer.

*Combatting Al Phobia

Emerging trends display a focus on integration and meeting market needs. New products. such as
Technology Group’s developments in the field of knowledge acquisition. show this to be a continued
emphasis.

Symbolics's Sundue stated that they “expect to provide one-stop shopping for our customers.” With the
introduction of their new Ivory chip. a proprietary integrated circuit chip that is optimized for the rapid
execution of Lisp programs. they plan to dramatically increase their presence in the Al marketplace.

"The ideal piece of software.” Schwartz noted. “is one that can deal with the standard flow of problems and
is smart enough to know the difference.”

Future marketing strategies include tapping other software markets. “There is a much stronger market for
Al abroad.” Luconi. of APEX. noted. Dataquest’s Krasnoff agreed and observed that users were not as
Al-phobic in Europe as in the United States.

Luconi’s firm feels that focusing on key or strategic accounts is crucial for financial success. APEX has
recently begun commercial shipment of Client Profiling. an expert system designed for the financial
services industry, which is a field many vendors have targeted. It was developed in partnership with the
John Hancock Mutual Life Insurance Co. so that at the time of the product’s announcement. it was alrcady
in use. APEX has also had success with a rental approach. where profits are based on volume. not
installation.

Industry leaders and analysts agree that although the financial picture may not look overwhelmingly
promising at present, Al will not disappear from the marketplace. “As the U.S. becomes more service-
based.” Inference Corp.’s Jacobson said. “Al will be necessary. Information will be turned into a commod-
ity. an asset.”

Dataquest's Krasnoff agreed. "This is definitely an industry that is only beginning to emerge.” Schwartz
predicted that. “Within ten years. you won't be able to get an engineering degree without knowing AL”
KA’s Austin summed up the importance of Al by stating. “Al is not a niche within regular computer
science— it's the next computer science.”

DENNIS O'CONNOR: THE HUMAN EXPERT BEHIND DEC'S EXPERT-SYSTEM SUCCESSES
By Terry C. Shannon
Copyright (c) 1987 by Ziff Communications Corp.

Editor's Note: The following article is reprinted from the 23 November 1987 issue of Digital Review with
the permission of the author and Ziff Communications Corp.

Editor's Note: DECUS AISIG Newsletter Editor Terry C. Shannon recently interviewed Dennis E.
O’Connor. senior group manager for the Intelligent Systems Technologies Group at DEC's Corporate Al
Technology Center in Marlboro, Mass. Since 1979 O'Connor has guided DEC’s Al programs. including the
pioneering development of XCON. With 25 years’ engineering experience. he is now responsible for
disseminating Al technology to universities and within DEC.

SHANNON: How did Digital get started in AI?
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O'CONNOR: We got started when we realized that we had a problem that could not be solved through
traditional computing methodologies. Sam Fuller. DEC's Vice President of Research. put me in touch with
Professor John McDermott of Carnegie-Mellon University early in 1979. John and 1 looked at using Al
technology to solve configuration problems, specifically for the newly-announced VAX family that was
destined to be a major part of Digital's revenue stream through the 1980s.

Prior to the development of XCON (the eXpert CONfiguring program). Digital computer systems were
configured by tech editors who manually translated customer orders into bills of material and assembly
instructions. We maintained two plants where workers assembled and tested each new computer system
based on the information supplied by the tech editor.

We realized that additional final assembly and test plants would be needed to handle the production of
VAX systems unless we could generate accurate system configurations way up front in the order process.
With [McDermott’s] help. we essentially solved the configuration problem with XCON. John brought the
Al expertise to the problem. As Digital's group technology manager for worldwide systems manufacturing.
1 provided the domain expertise. V

To date. well oyer 100.000 system orders have been configured by XCON and a staff of 13 tech editors.
Without the expertise and knowledge embodied in XCON. Digital would need an additional 600 to 700 tech
editors to maintain current production levels.

SHANNON: What spinoffs have come from XCON?

O’CONNOR: The first spinoff was XSEL. an interactive front end to XCON that is used by Digital’s sales
force. XSEL helps generate customer quotes rapidly and accurately by ensuring that a proposed computer
system is based on a valid. complete configuration. XSEL can also be directed to provide all the spatial and
environmental information needed to assure a successful system installation.

Next we addressed knowledge-intensive tasks in the manufacturing and customer service portions of the
production cycle. If XCON could generate accurate system configurations and XSEL could shorten the
order cycle. we felt that AI technology could help schedule orders across a number of factories and
streamline the distribution of finished products to customers.

. The expert systems that manage these tasks have been linked together to form a VAX-based Knowledge
Network that helps improve employee productivity. manufacturing efficiency and customer satisfaction.
This is the basic game plan for all the work we've done since 1981. We're still working on different pieces
and subsets of the Knowledge Network. especially in the engineering. customer service and installation
portions of the production cycle.

SHANNON: Lisp and Prolog are frequently cited as Al-oriented languages. but OPS5 has received very
little attention. What role do OPS5 and similar production system languages play in Al application
development at Digital?

O'CONNOR: OPS5 has played a major role at Digital. The majority of our Al applications involve plan-
ning. building and scheduling tasks which are well suited to OPS5'’s rapid execution speed and forwarding-
chaining inference strategy.

The programmer productivity provided by OPS5 has been extremely beneficial to us. Novice programmers
can get up to speed quite rapidly and OPS5 is well suited to application prototyping.

SHANNON: A generally accepted heuristic among Al developers is that an expert system rule base cannot
exceed 10.000 rules. What can be done to manage larger rule bases and deal with dynamic information?

O'CONNOR: There is no magic number or ceiling on the size of an expert system rule base. Software
engineering and programmer productivity are the main issues. You have to consider the architecture and
the modularity of the system you are building as well as the people who are contributing to the
development effort.

With respect to system architecture. partitioning. consistency and style of input and coding are important
considerations. Similarly. it is important to provide a development methodology that lets programmers
work efficiently but precludes their tendency to personalize every rule they put into a system. To this end.
we are developing tools that help ensure consistency and programming style.

SHANNON: The Knowledge Network is based on multiple. cooperative expert systems. Is this "divide-and-
conquer” form of task decomposition valid for other applications?

O'CONNOR: Certainly. You can take almost any engineering. manufacturing or distribution appliration
and ask “what cooperating systems can be put in place to streamline the decisionmaking process or help
workers make better decisions?”

In addition. the development of cooperative applications that include both Al and traditional components
helps users preserve their investments in traditional systems.

SHANNON: Another major obstacle to expert system implementation is knowledge acquisition. or “put-
ting the knowledge into a box.” What is DEC doing to surmount this obstacle?

O'CONNOR: Digital has an eight-week knowledge engineering training program that places special em-
phasis on problem identification and interviewing techniques. These techniques help the knowledge engi-
neer get the appropriate information from the domain expert. which in turn makes it easier to build a
knowledge-based application.

We also provide a means for domain experts and end users to send their comments and observations to the
developers who are responsible for building and maintaining knowledge-based systems. User feedback can
be incorporated into the next version of the application. This is a form of knowledge acquisition in that the
system becomes smarter and more accurate as time goes on.

SHANNON: A number of successful Al applications were developed through DEC's External Rescarch
Program. Can you amplify on the program and its resulting applications?

O'CONNOR: We view the External Research Program as an investment in learning. The major application
developed through the program is XCON. We've funded a number of additional projects. some of which
were successful and some of which were not. Having a mixture of success and failure is important. for the
mixed results taught us to use different techniques and to approach problems from different
perspectives.

SHANNON: With the exception of applications such as XCON and the Knowledge Network. Al “success
stories” seem to be few and far between. Do you feel that users and vendors are reluctant to discuss their
successful Al applications because the underlying technology can provide a significant competitive advan-
tage?

O’CONNOR: People are often reluctant to discuss Al applications that provide a competitive advantage. At
the same time. many potentially successful expert systems are not deployed because developers have not
figured out how to transfer these systems to the end user base in the form of viable applications.

SHANNON: The VAX is an extremely popular Al development and delivery platform. What are the
relative advantages of dedicated symbolic processors or Lisp machines and VAX systems?

O'CONNOR: I think the basic question is “what style of problem are you trying to solve?” Symbolic
processors are high performance Lisp engines that are well suited to researchers involved in performance
testing. simulation work or other applications that demand extremely fast Lisp program execution.

We ceréainly focus on using VAXes to solve Al problems. We've run a number of simulations using the
VAX and Al languages and so far we've been very satisfied with the results.
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SHANNON: According to Digital Al specialist Dr. Neil Pundit. the next generation of expert systems will
feature enhanced planning and problem solving capabilities. improved user interfaces and knowledge acqui-
sition facilities. Can you speculate on the capabilities of the Al tools of the future?

O’CONNOR: Our customers have requested Al facilities that will boost productivity by helping users make
better decisions. so you can expect that some of the items you mentioned will be available in future
systems and programs.

VAX OPS5 VERSION 2.2 DEBUTS
By Terry C. Shannon

MARLBORO, Mass.— Aiming to simplify the integration of Al capabilities into applications written in
conventional VAX programming languages. Digital has unveiled an enhanced release of its OPS5 expert
system development tool.

OPSS5 is a rule-based production system language that is widely used for building Al applications such as
Digital’s internal knowledge network of cooperative expert systems.

New with VAX OPS5 version 2.2 are callable interfaces to the VAX C and VAX Ada languages. improved
debugging facilities and the elimination of arbitrary restrictions on run-time programs.

According to a Digital Al spokesman, VAX OPS5 version 2.2 lets C and Ada programmers integrate OPS5
routines into their applications without having to learn how to program in OPS5. Moreover. the spokesman
claimed. the new OPS5 release emphasizes consistency and ease of use.

“While the VAX Calling Standard allows programmers to develop multilanguage applications. each pro-
grammer is responsible for developing and maintaining a consistent calling style. VAX OPS5 version 2.2
includes fully supported calling interfaces that improve program consistency and simplify the program
development process,” the spokesman said.

VAX OPS5 version 2.2 also lets users write applications that are not constrained by arbitary program size
limitations. Finally. the new release includes an improved debugging facility that lets a user independently
observe an OPS5 program’s working memory. conflict set and rule firings.

VAX OPS5 version 2.2 runs on the entire VAX computer family and is available for immediate delivery.
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Computer Friends:

This introductory article will be short and tc the peint. Y
truly has met his fate. The sccre is Hong Kong fiu 1 i
1, put we are pushing for the Gold.

————— Free Utilicties---- Take a good 1lcck. There might E
something worthwhile.

----- Operating Procedure--Some night when you are having trouble
sleeping, take a look at this. We are trying to do it right.
Ardoth Hassler has put more time on this project than anyone.
Thank you for your devotion, Ardoth. The next few lines are from
her.

The EDUSIG Steering Committee has worked over the last six months
to bring the Operating Guidelines for the SIG up to Adate. The
Guidelines printed here were adopted by the Steering Committee in
Decenrber in Anaheim. They have subsequently been approved by the

SIG Council. We have already started to "operate" under these
new guidelines, though the final transition of terms for the
officers 1is not completely decided as of this writing. The

transition will be complete by the Fall 1988 Symposium in Anaheim
when our first general election will be held.

FREE Utilities

Dr. Pete Boysen
Iowa State University

For the past three years, we have developed numerous Digital
Authoring Language (DAL) utilities which we have found useful in
lesson development. We are offering them to DAL users for the
cost of shipping and handling. To get your copy, send a purchase
order for $20 to:

The CLEARINGHOUSE for Academic Software
The Computation Center

104 Computer Science Building

Ames, Iowa 50011

You may also request that the utility package be included at no
extra charge when you order other CKEARINGHOUSE software.

Included in the utility package is:

* A full-screen editor which lets you edit text in a text mode
window within a DAL program. It uses SEGS routines.
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* A single lige editor which lets you edit a string using
functions similar to those available in DCL/insert/edit mode.

An indgx unit which displays a multi-line,multi-column index
of options and lets the student select from those options.

A menu unit which lets you select from a menu of options.

* A keychar unit which will load and display a font of
function keys like RETURHN,PFl etc.

* A locator unit which will invoke the terrinal locator and
return the x,y position of the locator and last key pressed.
It works for GIGI, VT24l1, VT340 and Rainbow Regis(it is emulated
for the Rainbow). '

* A group of units which let you control the mouse on the VT340.

* A group of units which support random selection without
replacement.

* A group of string functionms.

A unit which presents and evaluates a matching exercise.

* Many more functions and units.

* A help library which documents all the utilities with examples
and notes.

* A help library which briefly describes all the DAL conmands.

To use.the un%ts, just reference them in your DAL program and
they will pe incorporated at link time. Users can access the
documentation by issuing commands like

$ help @dalutil util editor
or :
$ help @dalcom erase

Call the CLEARINGHOUSE and save yourself some time and effort!

EDU-2



DECUS

EDUCATION SPECIAL INTEREST GROUP
OPERATING PROCEDURES

Article 1
NAME

1. The name of the organization is the Education Special Interest Group. EDUSIG.

Article 1I
PURPOSE AND SCOPE

3. EDUSIG is established as a SPECIAL INTEREST GROUP under the operating procedures of the

DECUS.US Chapter.
a. EDUSIG is established to serve its members having a common interest as follows:

i. Promote the interchange of information and ideas concerning the utilization of
computers. computer peripheral equipment. software. and other products and services
marketed or otherwise made aailable bv Digital Equipment Corporation (Digital) as
thev relate to education.

ii. Advance the art of computer usage through mutual education and exchange of ideas
and information.

iii. Establish standards and provide channels to facilitate the exchange of programs and
related information among EDUSIG members.

iv. Provide ideas for future products and feedback to Digital on equipment. software.
product services. and other needs which may arise.

b. EDUSIG encourages participation and communication with other education computing related
organizations. It should establish communications with the other International Chapters of
DECUS as well as organizations such as EDUCOM. ACM. ADCIS. CAUSE. AACIC.
LICC. NECC and IEEE.

Article 111
MEMBLERSHIP

3. Any member of the DECUS/US Chapter who expresses the interests described in Article 1T abore
is accepted as a member of EDUSIG.
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Article IV
STRUCTURE

4. Executive Council

The administration of EDUSIG is entrusted to an Executive Council composed of six
representatives. elected by EDUSIG members. and a Digital Counterpart.  Members of the
Executive Council of EDUSIG serve a three-vear term. It is generally expected that Executive
Council members will attend both svmposia. EDUSIG Woods Meetings and functional area
meetings.

. Officers

The Executive Council will elect. at a minimum. four officers from the six elected members:
Chair. Vice-Chair. Svmposium Coordinator. and Communications Coordinator. Each officer must
be a member of EDUSIG. Officers will serve a one vear term and may succeed themselves.

a. Chair

The Chair is the chief executive and operating officer of EDUSIG. The responsibilities of
the Chair are:

i. To perform the normal administrative functions necessary to the accomplishment of
EDUSIG goals.

ii. To preserve the partnership between Digital and EDUSIG.

iii. To interface with Digital and DECUS as main liaison for EDUSIG which includes
regular communication with the Digital Counterpart and DECUS staff.

iv. To appoint ad-hoc committee members as necessary.

v. To adopt interim procedures and policies when necessary on behalf of EDUSIG as a
whole.

b. Vice-Chair

The Vice-Chair serves in the absence of the Chair. The responsibilities of the Vice-Chair
are:

i. To ensure that an appropriate record of meetings and other EDUSIG activities is made
and distributed.

ii. To be responsible for EDUSIG elections.
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iii. To perform long range planning.
Symposium Coordinator

The Symposium Coordinator coordinates EDUSIG's activities for DECUS symposia.  The
responsibilities of the Symposium Coordinator are:

i. To serve on and represent the interests of EDUSIG to the Symposium Committee of
DECUS.

ii. To solicit input from EDUSIG members.

iii. To solicit support for sessions from the Digital Counterpart.

iv. To organize Symposium submissions received and prepare a Symposium schedule.
v. To negotiate scheduling with the DECUS Syvmposium Committee.

vi. To solicit persons from the EDUSIG membership for any portion of these duties as
might be deemed useful and expedient to their completion.

Communications Coordinator

The Communications Coordinator is responsible for EDUSIG communications of all tvpes.
The responsibilities of the Communications Coordinator are:

i. To serve on and represent the interests of EDUSIG to the Communications Committee
of DECUS.

ii. To solicit communications from the Digital counterpart.

iti. To work with the Newsletter Editor toward the editing and publishing of an EDUSIG
newsletter.

iv. To maintain close contact with the DECUS publication staff and have primary
responsibility for the production and distribution of any hard copy materials EDUSIG
may produce.

v. To be responsible for any other wavs in which EDUSIG communicates with its
members.

vi. To solicit persons from the EDUSIG membership for any portion of these duties as
might be deemed useful and expedient to their completion.

Digital Equipment Corporation Counterpart
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The Digital Counterpart is appointed by Digital Equipment Corporation to serve as liaison
between EDUSIG and Digital's Education Industry Marketing Organization. It is expected
that the person appointed will serve so as to build an effective partnership between EDUSIG
and Digital to provide for continuity of communication. A multi-vear commitment is
desired.

6. Steering Commitiee

The Steering Committee is made up of members of the Executive Council and Ad-Hoc members
appointed by the Chair upon consultation with other members of the Executive Council. The
Chair may appoint any number of Ad-Hoc members as the business of EDUSIG requires. Ad-
Hoc members serve at the pleasure of the Cheir.  Such members may include those with
positions such as Seminars Coordinator. Librarian. Newsletter Editor. Session Notes Editor.
Courseware Coordinator. Networks Coordinator. University Coordinator. Two-Year and- Four-Year
College Coordinator. Secondary School Coordinator. Associate Symposium Coordinator. Session
Chair Coordinator, LUG Coordinator. Product Planning Coordinator. Liaison to Other SIGS and
others as deemed necessarv. Ad-hoc members serve for one vear and may be reappointed by the
Chair with the concurrence of the Executive Council.

. Working Groups

The Chair may. from time to time. establish such working groups as the business of EDUSIG
requires.

. LUGS

The members of EDUSIG are encouraged to associate themselves with Local User Groups (LUGs)
in their area. and all such LUGs are encouraged and invited to maintain communications with the
EDUSIG Steering Committee.

Article V
ELECTIONS

9. Nominations

a. The EDUSIG Steering Committee. at its meeting at each semi-annual Symposium shall
nominate a slate of candidates to fill one position on the Executive Council. This slate will
be published by the Communications Coordinator in the first EDUSIG Newsletter following
the svmposium.  Additional nominations may be submitted to the DECUS/US Chapter
Activities Manager in writing with a statement of qualifications and the signatures of ten (10)
EDUSIG members.  Such nominations will be accepted for thirty (30) davs after the
publication date of the newsletier in which the nominations are first published.

b. Should any position have only one nominee after the close of nominations. that nominee
shall be declared elected.
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10.

N

Voting will take place at the following DECUS Symposium. All EDUSIG members present at the
EDUSIG Business Meeting are eligible to vote. Run off elections between the top candidates will
be held if no candidate receives a simple majority.

. The person elected to the Executive Council will take office at the end of the svmposium at which

s’he is elected.

ARTICLE VI
RECALL

. Elected members of the Executive Council may be recalled at any time by a vote of the members

of EDUSIG. The procedure for recall is as follows:

a. A recall petition stating the name and position of the Executive Council member(s) to be
recalled. accompanied by a formal statement of the reasons for which the recall is being
sought. is to be submitted to the DECUS/US Activities Manager. This petition is tc be
signed by a minimum of ten (10) voting members of EDUSIG. one of whom must be
named as spokesperson for the group seeking the recall.

b. During the thirty (30) days following receipt of the petition. the petition may be withdrawn
by a majority of its signers.

c. EDUSIG members will vote on the recall petition at the next DECUS Syvmposium during a
scheduled EDUSIG Business Meeting.  An Executive Council member will be recalled if

two-thirds of the EDUSIG members present vote for recall.

d. The recall becomes effective immediately upon notification of the results of the election.

. Elected members of the Executive Council mav be recalled because of non-participation by a two-

thirds vote of the Executive Council. Recall is effective immediately.

. Vacancies created through recall proceedings are to be filled as are all other vacancies as specified

in Article VII.

Article VII
VACANCY IN AN EDUSIG ELECTED OFFICE

. Should any elected position of EDUSIG become vacant. it will be immediately filled by the

Executive Council member-elect for that position. shonld such member-elect be available.  Should
no member-elect be available. the Executive Council will fill the vacant position by a simple
majority vote of the remaining Executive Council members. The term for such an appointment is
the remaining term for the vacated office.
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20.

21.

22.

23.

24,

Article VIII
GRIEVANCES

. If a DECUS member has a grievance against EDUSIG. that person may petition for services to

the DECUS SIG Council and through the normal petition cycle up to the Board of Directors.

Article IX
AMENDMENTS

. Amendments to these operating procedures may be proposed by the Steering Committee or by the

written petition of ten (10) voting members of EDUSIG.

. Amendments shall be ratified by a two-thirds (2/3) majority of the Executive Council.

. Amendments to these operating procedures shall not conflict with any provisions of the
DECUS/US Chapter Bylaws or Operating Procedures.
Article X
IMPLEMENTATION

These operating procedures shall take effect immediately upon approval by a simple majority vote
of the Steering Committee and acceptance by the DECUS/US Board of Directors or its designee.

Upon approval of these procedures. the current EDUSIG Chair shall become the EDUSIG Chair
until the first election according to this operating procedure.

The EDUSIG Chair. with the concurrence of the Executive Council. will appoint persons to fill
all other Steering Committee postions.

The first election will be held at the Fall 1988 DECUS Symposium.

Article XI
INTERPRETATION

Should any dispute arise from the interpretation of these operating procedures. a simple majority
of the Execu ve Council shall be considered the final authority for any interpretation. As in
other disputes within DECUS, the normal appeals process is used. the final authority resting in
the Board of Directors.
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From the Editor

Bob Hays

KMS Fusion, Inc.
3621 South State Road
Ann Arbor, Ml 48106
(313) 769-8500 x 458

This is my second issue as editor, and there’s more good
stuff here this month. First, a bibliography from Steven Szep
of Chase Manhattan Bank from Steve's talk at the Fall
Symposium on “The Fractal Factory: What Mandelbrot Hath
Wrought.” The bibliography failed to make it into the session
notes, so here it is!

Next up, "Mechanicai CAD/CAM  Workstation
Applications Past, Present, and Future” from a set of
viewgraphs provided by Bernie Barcellos, Chad Hansen, and
Robert Schneider. This is a nice general overview of the
history and coming developments in CAD/CAM. The article
was editted by the editor based directly upon the slides
submitted.

The Fractal Factory: What Mandelbrot Hath Wrought

Steven Szep
Chase Manhattan Bank

Art and Design
Bernstein, Saul, and McGarry, Leo. Making Art on Your

Computer. Watson-Guptill, 1986.*

Bolt, Robert A. The Human Interface: Where People and

Computers Meet.
1984.

Deken, Joseph. Computer Images: State of the Art.
Tabori, & Chang, 1983.

Lifetime Learning Publications,

Stewart,

Dubery, Fred, and Willats, John. Perspective and Other
Drawing Systems. VanNostrand Reinhold, 1983."
Franke, Herbert W. Computer Graphics - Computer Art.

Springer-Verlag, 1985."*

Glassner, Andrew S. Computer Graphics User's Guide. Sams,
1984.*"

Pearce, Peter. Structure in Nature is a Strategy for Design.

MIT Press, 1980.

Jasia. The Computer in Art.

Reinhold, 1971.

Szep, Steven.
Equipment Computer Users Society (Spring, 1984),
pages 97 - 102.

Thompson, D’Arcy. On_ Growth and Form.
University Press, 1961.

Reichardt, VanNostrand

"Artists in the Lab”, Proceedings of the Digital

Cambridge

(Continued on next page)

In general, [ plan to write up slides as articles when time
allows rather than just photocopy the slides directly; I think
articles read better than viewgraphs in most cases. However, if
viewgraphs come in that contain graphic images or the submitter
requests, 1 will put copies of viewgraphs into the newsletter as-is.

Submissions are always welcome! Please send any tips,
questions, articles or ideas to Bob Hays at the address at the left.
As you can expect, I prefer electronic submissions which means
tape (VMSBACKUP or RSX BRU) or on-line on DCS.
Hopefully, I'll gain access to a major network this year, which
would make electronic submissions even easier. However, if you
cannot make a submission via electrons, use paper! I type mass
quantities a couple of times a month.

I'd like to end with a question: how do you, the people
getting this newsletter, feel about it? If you have any ideas
about this newsletter in particular or the sum of the DECUS
newsletters, please mail me a note. [ am particularly interested
in whether this newsletter should be in the same two-column
format as the other newsletters, and how graphics can be
integrated into the newsletter, since that is what GAPSIG is
about.

Mathematical Background

Angell, Ian O. A Practical Introduction to Computer Graphics.
Halsted, 1981.F**

Beiler, Albert H. Recreations in the Theory of Numbers. Dover,

1964.

Bowyer, Adrian, and Woodmark, John. A Programmer’s
Geometry. Butterworths, 1983.B*

Gasson, Peter C. Geometry of Spatial Forms. Joun Wiley,
1983.

Kerlow, Isaac Victor, and Roshbush, Judson. Computer
Graphics Designers _and _ Artists. VanNostrand

Reinhold, 1986.

Lord, E. A., and Wilson, C. B. The Mathematical Description
of Shape and Form. John Wiley, 1984.

May, Robert M. "Simple Mathematical Models With Very
Complicated Dynamics”. Nature (Vol. 261/June 10,
1976), pages 459 - 476.

Mitchell, William J., et al.
Programming. VanNostrand Reinhold, 1987.B**

The Art of Computer Graphics

Spencer, Donald S. Computers in Number Theory. Computer
Science Press, 1982.B
David.

Interesting Numbers. Penguin, 1986."

Wells, The Penguin Dictionary of Curious and
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The Fractal
Wrought (Cont’d)

Fischler, Martin A., and Firschein, Oscar. Intelligence: The
Eye, the Brain, and the Computer. Addison-Wesley,
1987.

Marr, David. Vision. W. H. Freeman, 1982.”

Taylor, Joshua C. Learning to Look.
Press, 1981.

U. S. Department of H. E. W. How 1o See. H. E. W, 1973.

University of Chicago

Fractal

Carlson, Paul W. "IBM Fractal Graphics”. Compute! (March,

1986), pages 78 - 80.B

"Formulating Fractals”.  Computer Language

(April, 1987), pages 28 - 40.F1*

Dewdney, A. K.
(August, 1985), pages 16 - 24.

Dewdney, A. K. "Computer Recreations”. Scientific American
(November, 1987), pages 140 - 145.

Dierling, Leslie. “Fractal Art”. Computer Graphics World
(July, 1986), pages 91 - 92.

Field, Simon, et al.

Casey, D.

"Computer Recreations”. Scientific American

Compute!'s ST Applications Programming

in C. Compute! Publications, 1986.(:2

"The Man Who Reshaped Geometry”. The
New York Times Magazine (December, 1985), pages
64 +.

Hearn, Donald, and Baker, M. Pauline. Computer Graphics.
Prentice-Hall, 1986.P

Katz, Howard. "A Mandelbrot Program for the Macintosh”.
Dr. Dobb’s Journal (November, 1986), pages 42 +.A

Lovell, Mark. "FORTRAN as a Second Language”. ST
Applications (January, 1987), pages 55 - 58.F

Mandelbrot, Benoit B. The Fractal Geometry of Nature. W. H.
Freeman, 1983.

McDermott, Jeanne. "Geometrical Forms Known as Fractals
Find Sense in Chaos”.
1983), pages 110 - 117.

McGregor, Jim, and Watt, Alan. The Art of Graphics for the
IBM PC. Addison-Wesley, 1986.

Glieck, James.

Smithsonian (December,

McWorter, William A, Jr., and Tazelaar, Jane Morrill.
"Creating Fractals”. Byte (August, 1987), pages 123
*
- 132.

(Continued on next page)

Factory: What

Mandelbrot Hath

Fractal Geometry (cont’d)

Novak, M. M., and Weber, Jack.
Computer World (December, 1986), pages 196+.

Peitgen, H. O., and Richter, P. H. The Beauty of Fractals:

"Fractal Sets”. Personal

Images of Complex Dynamical Systems.
Verlag, 1986."

Pollack, Andrew. “Math Technique Translates Chaos Into
Order”. The New York Times (January 22, 1985),
pages C1+.

“In the Mind of Dr. Benoit Mandelbrot”.

Computer Pictures (May/June, 1984), pages 46 - 52.

Springer-

Prince, Suzan D.

Schroeder, Peter B.  "Plotting the Mandelbrot Set”. Byte
(December, 1986), pages 207 - 210.
Walkowiak, J. Atari ST Graphics and Sound. Abacus

Software, 1986.BMC

Cellular Automata
Martin. Wheels, Life, and Other Mathematical
Amusements. W. H. Freeman, 1983."

Gardner,

Glieck, James. "Artificial Life: Can Computers Discern the
Soul?”.  The New York Times (September 29,
1987C, pages Cl1+.

Aristid.

Interaction in Development”.

Biology (Volume 12, 1986), pages 280 - 315.

Whole Earth Review

Cellular
Journal of Theoretical

Lindemeyer, "Mathematical Models or

"The Portable Universe”.
(Winter, 1985), pages 42 - 48.
Kenneth E. "Abstract Mathematical Art”.
(December, 1986), pages 181 - 192.5“
Poundstone, William. The Recursive Universe.
Books, 1985.B
Reiter, Carla.

Levy, Steven.

Perry, Byte

Contemporary

"Life and Death on a Computer Screen”.
Discover (August, 1984), pages 81 - 83.B

Thornton, Eric. "Not So Basic”. ST Applications (June, 1987),
pages 43 - 47.B

Toffoli, Tommaso, and Margolus, Norman.

MIT Press, 1987.

Cellular Automata
Machines.



The Fractal
Wrought (Cont’d)

Fitting Curves
McGregor, Jim, and Watt, Alan. The Art of Graphics for the
IBA PC. Addison-Wesley, 1986.8*
Rohl, J. S. Recursion in Pascal. Cambridge University Press,
1984 P* '
Robert F., et al.
McGraw-Hill, 1985.B
Thornburg, David D.
Wesley, 1983.L
Walkowaik, J. Atari ST Graphics & Sound. Abacus Software,
1986.L

Sproult, Device-Independent Graphics.

Discovering Apple Logo. Addison-

Trees and Plant Growth

Abelson, Harold. Logo for the Apple II.
1982.1

Cook, Robert L. "Shade Trees”. SIGGRAPH '84 Conference
Proceedings(ACM), 223 - 231.

Estvanik, Steve. “From Fractals to Graftals”.

Byte/McGraw-Hill,

Computer
Language (March, 1985), pages 45 - s8.P
Kawaguchi, Yoichiro. "A Morphological Study of the Form of
Nature”. SIGGRAPH '82 Proceedings(ACM), pages
223 - 232.

McGregor, Jim, and Watt, Alan. The Art of Graphics for the
IBM PC. Addison-Wesley, 1986.B**

Miller, Gavin, and Ross, David.
and Motion”.  Computer Graphics World (July,
1987), pages 58 - 60.

Niklas, Karl J. "Computer-Simulated Plant Evolution”.
Scientific American (March, 1986), pages 71 - 86.

Pickover, Clitford A. "Math and Beauty”. Computer Graphics
World (July, 1987), pages 143 - 147.

Sander, Leonard M. “Fractal Growth”.
(January, 1987), pages 94 - 100.

Smith, Alvy Ray. “Plants, Fractals, and Formal Languages”.
SIGGRAPH Proceedings(ACM),
pages 1 - 10.

Thornburg, David D.
Wesley, 1983.L

"Simulating Natural Form

Scientific American

'84 Conference

Discovering Apple Logo. Addison-

Worm Paths

Gardner, Martin. Knotted Doughnuts and Other Mathematical
Entertainments. W. H. Freeman, 1986."

Simpson, Henry. Atari ST Graphics and Sound Programming.
Tab, 1986.B

Factory: What Mandelbrot

Hath

Cata: Th

Arnold, V. I. Catastrophe Theory. Springer-Verlag, 1984,

Crutchfield, James P., et al. "Chaos”.
(December, 1986), pages 46 - 57.

Dewdney, A. K. "Computer Recreations”.
(July, 1987), pages 108 - 111.

Gleick, James. ”Solving the Mathematical Riddle of Chaos”.
The New York Times Magazine (June 10, 1984),
pages 30+.

Holden, Arun H., ed.
1986.""

Hughes, Gordon.
(December, 1986), pages 161 - 178.P*

Pickover, Clifford A. "Blooming Integers”. Computer Graphics
World (March, 1987), pages 54 - 51.

Stewart, lan. "The seven elementary catastrophes”.
Scientist (November 20, 1975), pages 447 - 454.

Scientitfic American

Scientific American

Chaos.  Princeton University Press,

"Henon Mapping with Pascal”.  Byte

—

New

Miscellaneous Recursive Techniques
Dewdney, A. K. "Computer Recreations”.
(September, 1986), pages 14 - 23.
Dodge, Charles, and Bahn, Curtis R. “Musical Fractals”. Byte
(June, 1986), pages 185 - 196.
Hayes, Brian. "Computer Recreations”.
(February, 1984), pages 14 - 20.

"Random Walks and Satellite Photos. ST
B
- 11

Scientific American

Scientific American

Lewis, Greg.
Applications (March, 1987), pages 6

McGregor, Jim, and Watt, Alan. The Art of Graphics for the
IBM PC. Addison-Wesley, 1986.B"

Walkowiak, J. Atari ST Graphics & Sound. Abacus Sofiware,
1986.BM

Weston, Dan. The Second Logo Book.
198s.L

Wilson, Mark. Drawing with Computers. Perigee, 1985.B

Scott, Foresman,

Legend

T R
Recommended for people new to computer graphics.

* Recommended for people interested in a particular
area of computer graphics.

B Basic

F FORTRAN

M Modula-2

c C Programming Language

P Pascal

L

LOGO Language
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Mechanical CAD/CAM Workstation Applications

Bernie Barcellos

Matra Datavision, Inc.

Chad S. Hansen

3M Information Systems and Data Processing
Robert A. Schneider

Rockwell international Corporation

History

CAD/CAM  (Computer Aided Design/Computer Aided
Manufacturing) began with the development of APT in the late
1950°’s. Although this was an important milestone, the system
was not interactive; it was instrumental, however, in proving
CAM concepts. The next major development was the light pen,
which enabled interaction with CRT (Cathode Ray Tube) based
RADAR systems. This marked the first interactive graphics
capability.

The 1960's saw many large firms develop software for
internal use; some of these programs went on to become
commercial products. Project "Sketchpad” at MIT was the first
interactive manipulation of graphics. "Sketchpad” was
demonstrated in 1963.

The first dedicated CAD/CAM vendors appeared on the
market in the late 1960°'s with "turnkey” systems. Some of the
most important were: Calma with circuit board digitizing
equipment in 1968, and Computervision and Applicon
mechanical design software in 1969. The 1970's and 80's saw
many vendors enter the marketplace, including Matra
Datavision, Intergraph, and McAuto.

Hardware

From 1975 through 1980, CAD/CAM hardware was
characterized by large main frame systems using 16-bit
technology operated from dumb terminals using poor
communications systems. Vendor-provided workstations were
largely based on proprietary designs, and the cost of the
hardware for a CAD/CAM system required transfers of tunds
from Fort Knox!

From 1980 to 1983, most systems were in a host -
terminal environment using 32-bit technology. This period saw
the introduction of high-powered, stand-alone workstations.
Communications improved over this period, and hardware costs
came down & lot.

The period from 1983 through 1986 saw the population of
stand-alone workstations swell to 40% of the market. These
stand-alone systems became more powerful, and the hardware
costs finally fell below software costs in many cases.
Workstation development extended to many major hardware
vendors, with PC development taking a major role in the basic
CAD/CAM environment.

Today, workstations comprise about 65% of all
CAD/CAM/CAE systems. High and low end systemns are now
available. Distributed networks now allow local CPUs to work
with a central processor system. UNIX-based systems are here
to stay!

Software

From 1975 to 1980, software was only available from a
limited number of vendors. The systems were 2D planer with
no CAE (Computer Aided Engineering) tools. As 1980 came
around, 3D wire frame technology was introduced. Research
and development was done in a vacuum. Users had to be
imaginative and expert in using the selected CAD/CAM system.
Software costs were much less than hardware charges.

Between 1980 and 1983, 3D surface technology was
perfected and introduced in products. Software provided color,
shacded images with multiple windows and simultaneous active
views. CAM applications began to get attention. But, the
systems still required a dedicated user.

Solid modelling became a reality in the period from 1983
through 1986. CAM became a major development area. New
and improved algorithms for hidden line removal and multiple
light sources were developed. CAE and CAM production
systems appeared, Perhaps the largest area of improvement was
in the user intertace, which became much easier to use, which
allowed occasional users to perform CAD/CAM operations fairly
quickly.

Since 1986, solid modelling has become state of the art.
The database for a CAD/CAM system has become the key for
most advanced packages. End-to-end solutions are now
available with solid modelling. Systems have become more user
triendly.  Software vendors are now providing software for
standard hardware platforms, and the cost for software has
decreased, but still exceeds the cost of hardware in most cases.

Users

Most of the systems developed between 1975 and 1980 were
used by large, government-supported contractors who didn’t
know the level of commitment required in this early stage of
developiment.

From 1980 to 1983, the technology began filtering down to
medium sized companies with less beta testing and experimental
conditions. Drafters became the largest group of users. There
were, however, not t0o many success stories, as gains from
adding CAD systems still resulted in only slightly more than 1 to
1 returns.

Downstream  benefits  began  accumulating  from
CAD/CAM/CAE use between 1983 and 1986. However, the
product pool became confused due to the influx of many vendors
and the PC environment. Manufacturing groups finally became
involved in product development.

Since 1986, CAD/CAM/CAE has penetrated to even very
small companies. Users now range from very sophisticated to
very occasional. There is now a desire for UNIX-based systems.

The Future

Look for hardware costs to continue to decline but
performance to improve. PC-based workstations as we know
them will play a less important part in CAD/CAM environments.
UNIX will become a standard to the benefit of all users.
Communications will become more transparent and faster.
Windowing will be standardized to make software more portable.
At the high end, stand-alone workstations will be available that
allow interacting with real-time rotations of shaded images,
hidden lines, and wire frame models.

Software costs will continue to decline and exceed hardware
costs. More software will automatically include information for
manufacturing that is transparent to users. Integration between
software packages will continue to improve. Database systems
will become the key to success.

Users will have workstations on their desks in the future,
with the workstations accomodating all the user’s needs. Casual
use will diminish, and engineers will become more involved in
down-stream processes.  Evaluation will be done hands-on.
Networks will allow any size company to share information
between systems.
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FROM THE EDITOR -- Carmen D. Wiseman
DEADLINE FOR THE NEXT ISSUE: APRIL 25, 1988
You may have noticed something of an HMS newsletter drought over

the past couple of months. That’s because of some unexpected
turbulence in the life of Yr. Obt. Svt., and not because of a
shortage of material--far from it! Actually, we now have enough
Hard News copy to f£ill the newsletter for several months to come.

When those issues appear, however, there will be a different
name on the Hard News masthead. As of February 29, I became a
part-time Digital Review editor and a full-time employee of
Literacy Volunteers of Massachusetts (LVM), a nonprofit
organization that matches functionally illiterate adults with
volunteers for one-to-one tutoring in reading, writing and other
basic skills. 1It’s a wonderful and worthy cause, and I'm delighted
to be a part of it.

The only glitch is that to work both a full- and a part-time

job, 1I’ve had to give up a few things. One of them, I'm sorry to
say, is DECUS. There are several reasons for my decision to
curtail my DECUS involvement. First, I won't be able to attend the

symposia because of my commitments to LVM. Second,
have the time to do the newsletter any more. Finally,

I really don't
LVM uses

(gasp!) IBM PC clones, so I'm not spending that much time with DEC

equipment.

Don’'t worry, though--now that I’ve brought Hard News up to
fighting weight, I'm not going to let it die. My replacement will
be Gene Grygo, a capable young assistant editor at Digital Review.
While I teach him the ropes, Gene will also serve as assistant
editor of Hard News for a couple of issues. He’ll probably take
over in time for the summer issues, and you’ll see him at the May
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symposium in Cincinnati in any case. Don’t be shy about giving him
the same kind of help and great material you’ve been giving me!

Speaking of which, wait 'til you see the goodies I’'ve crammed
into this issue of Hard News--almost all contributed by readers.
Stanley Rosen has thoughtfully accumulated most of the -engineering
and field change- orders given out at the fall 1987 symposium in
Anaheim. There are some interesting nibbles ’'n’ bytes from Michael
Lamboley and Bob Whitefield.. Bill Wallace offers pertinent disk
and CPU benchmark results. And Scott Taylor, who did a memory
benchmarking article in last year’s HMS newsletter, returns with a
tutorial on disk benchmarking that might contain a few surprises.
(The second installment of Scott’s article provides the results of
his testing, and will appear in the next issue of Hard News.)

Well, there it is. I bet you’ll find at least one thing of
value in this issue, so join me in extending humongous thanks to
all the contributors.

If you’d like to get lavishly praised in print and. also

receive a free issue of Hard News and perhaps some other form of
graft, take a look at the guidelines for contributors on the next
page.

Until next month, happy trails!

cdw
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SUBMITTING ‘ARTICLES TO HARD NEWS

The purpose of HARD NEWS, the HMS SIG newsletter, is to serve as a
forum to share information related to DEC hardware with the members
of the SIG. As such, the existence of the newsletter is entirely
dependent on your contributions. If you have an HHK item, a better
or safer way to do something, product news, a tutorial article of
general interest, etc., we would like to publish it in the
newsletter. We hope that HARD NEWS will be published at least six
times a year.

Carmen Wiseman or Gene
We can accept

You can submit material to the editors,
Grygo, or to the HMS SIG chair, Bill Walker.
submissions in a wide variety of formats:

o Items can be sent to the editors on VMS-format RX50s, TK50
cartridges, or IBM PC-format 5 1/4" floppies. The SIG
chair prefers RT-11 floppies but can handle any reasonable
media.

o Hard copy, like cash, is always acceptable. Camera-ready
copy will save us a lot of typing, but we don’t insist on
it. You can also use the Hardware Submission Form in the
"Questionnaires" section of the combined SIGs Newsletters.

o Those of you with access to DCS can send things to WALKER
or WISEMAN. DCS is usually checked on a daily basis.

o You can reach the SIG chair on CompuServe as
"Bill Walker 71066,24" or via EasyLink mailbox 62752448 or
MCI Mail account 333-1675. You can reach the editors via
EasyLink mailbox 62960090 (be sure to.say TO: Carmen
Wiseman or Gene Grygo somewhere in the body of the

message).
If you have anything to submit, send it! 1If it is a mess, but we
can read it, we will get it into the newsletter somehow. Finally,

if you have any questions about submitting material, call one of

us. The telephone numbers are listed below.
Contributions can be sent to:

William K. Walker Carmen D. Wiseman (or Gene Grygo)

Monsanto Research Corp. OR Digital Review

P.O. Box 32 A-152 == Prudential Tower, Suite 1390
Miamisburg, OH 45342 800 Boylston Street

(513) 865-3557 (work) Boston, MA 02199

(513) 426-7094/0344 (home) (617) 375-4361 (9 a.m.-1 p.m., EST)
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FCO/ECO CORNER —-- Stanley M. Rose

Field Change Orders from the Anaheim DECUS

Stanley M. Rose

Vice-President, Distributed Processing Technical Support

Bankers Trust Company
New York, NY

NOTE

This article is a compilation of
presented in

FCOs

that were

various sessions at the 1987 Anaheim

symposium. I have listed the individuals who gave
the sessions. Please keep in mind that each
session provided different amounts and types of

information.

The following FCOs were provided by Jack Toto
"Hardware ECO Update":

KDJ11~-A M8192-MK009
upgrade to rev etch Cl1
Part 21-21858-05

KA630 (MicroVax II)

M7606-AH upgraded to M7606-AS
ECO M7606-ML006

Upgrade kit #EQ-01358-02

Fixes memory errors under Ultrix

MS630-A (MicroVAX II memory)
M7607-AH upgraded to M7607-AS
Fixes machine check "80" (under Ultrix?)

RQDX3

M7555 upgraded to etch rev D1
ECO M7555-ML003 6/86
Fixes IRQ Detect Logic error

RQDXE (External RD Drive)

M7513 upgrade to rev level Bl

ECO M7513-ML001 12/12/86

Fixes corrupted data and/or loss of drive format
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Upgrade to rev level Fl
ECO M7513-ML002 .
Fixes signal lines not properly terminated

DEQNA
M7504
ECO M7504-MK005

Upgrade to rev level E1 (Note: Current revision is much higher.)

TQK50 M7546

ECO M7546-SH002

Upgrade to rev level B2
Board has intermittent short circuits

4/4/86

ECO M7546-SH003
Upgrade to rev level Cl
new EPROMs

6/17/86

ECO M7546-SH004
Upgrade to rev level D1
Fixes a problem with PDP-11 memory

ECO M7546-SH005 2/2/87
Upgrade to rev-level El
Replaced EPROMs

ECO M7546-SH006 8/5/87

Upgrade to etch rev level Fl
Fixes a bus grant problem

BA23-A

ECO BA23-A-MK003

Upgrade to BA23-A rev Cl .

Power cable replaced with higher-capacity cable

ECO BA23-A-MK004

Upgrade to BA23-A rev DIl .
Connector replaced with higher-capacity connector

% %k % % Kk Kk %k k*k

The following FCOs were provided in session NO30, "gommupic§tions
Hardware and ECOs," by Ed Badger, Perry Sutton and Brian Williams:

DEBNT '
All DEBNTs will be replaced with DEBNAs, rev F
Upgrade kit #EQ-01486-01
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DEBNA rev D
To be upgraded to DEBNA,
Upgrade kit #EQ-01500-01

rev E

Notes: (1) DEBNA rev E and rev F are functionally identical, and
differ only in board layout. (2) Harriet Cohen stated in session
v070, "VMS Update," that the DEBNT will not be supported under VMS,

effective with Vv4.6.

Both revisions of the DEBNA also need the following:
New ETdriver: Part #EQ-01500-02 (Good for v4.5 and V4.6)
New Diagnostics: Part #EQ-01500-03

DELUA

M7521 to revision F1

(FCO to be available in spring ’88.)
Fixes:

(1) Self-test problem on 83XX processors
(2) Problems with TSM/LAT/LAVC (slowdowns)

DEQNA

M7504 to rev K4

Problems:

(1) Late collision may cause data to be altered on receive packet.

DEBET (LAN Bridge 100)

Upgrade to rev E8

Upgrade kit #EQ-01479-01

Fixes:

(1) Ooverrun of Ethernet address table in large networks.
(2) Forwards loopback messages with wrong next address.
(3) Supports LAN Monitor.

DEMPR

Upgrade to rev Cl

Upgrade part #EQ-01491-01
$#EQ-01491-02

(120volt)
(24Qvolt)
Fixes:
(1) Cable short brings down whole network.
the shorted section from the whole.

Revised wunit segments

DMB32

Upgrade of module T1012 to rev H2
ECO. to be issued in late spring
Fixes:

(1) Printer port performance

(2) Receive sync characters
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DMz 32

Upgrade of module M8398 to rev H1
Upgrade kit #EQ-01457-01

Fixes:

(1) DMA transaction timing problem

(2) split-speed baud rate problem

(3) Received incorrect character problem

% % %k %k k ¥k k k k

The following information was supplied by Alan Schmidt in a
"birds-of-a-feather" (BOF) session on PRO 380 consoles, and applies
to the 85xX, 8700 and 8800 processors.

Revision 7 of the PRO console code was scheduled to go to
in mid-January, with

the sbDC
availability after the normal ramp-up time.

Rev, 7 fixes most of the outstanding problems, including 1loss of
time on a reboot.
Schmidt presented the following chart:
Diagnostic
Diagnostic Release Console
Version Name Version
22D 22 D
22E 22 E
28 28 E
29 29 F/6.0
30 30 G/7.0 1/88
31 31 ?2? Q4,/88
HARDWARE HINTS AND KINTS -- M. Lamboley and B. Whitefield
Warning: Soft Errors Ahead
Some time ago, Standard Memories in 1Irvine made an ill-advised

change to its manufacturing process. This was soon discovered and
corrected. None of the substandard boards ever failed, however, so
Standard Memories decided not to recall them.

Unfortunately, by the time Standard Memories had deemed it was
too late for a recall, people had begun to upgrade the systems into
which the memories had been inserted.

The board failure rate varies widely, depending on just what
kind of wupgrade is putting the increased pressure on the boards.
For an upgrade similar to the one we underwent, the failure rate is
about 20 percent. (Our system currently operates with 12MB of
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memory.)

We sent the offending boards back to Irvine
repairs. While they were being repaired,
about the problem.

for a no-charge
I learned a bit more

Standard Memories apparently didn’t know about the failures
until people started calling the company to describe strange errors
in bit 37. By the time users had figured it out, a pattern had
already established itself. People would see soft errors and call
Standard Memories. There were never any crashes or actual damage,
though, so Standard Memories determined that no mailing to the
board owners was called for. Our site was an exception to this
pattern.

Although I'm sympathetic, I'm not convinced. At least in
hindsight, the company should have anticipated the potential for
wasting a lot of people’s time by making it appear that an upgrade
was causing perfectly good boards to log errors. When there are
problems, it is natural to suspect newly installed components,
rather than those that have been working fine for years.

Michael Lamboley

VAX Systems Manager
General Research Corp.
Santa Barbara, CA

Reinking LA100/LA210 Ribbon Cartridges

There is a relatively easy (if messy) way to reink the cartridge
ribbon used by the LA100 and LA210 printers. All you need
is WD-40 and the printer itself.

The cartridge contains an ink reservoir tube (at least, DEC’s
ribbons do) that can be refilled. Since there is usually plenty
of dried ink left on the ribbon, applying WD-40 will restore it
to almost new quality. The nonprinting self-test mode of the
printer (which just moves the cartridge back and forth) can
be used to distribute the WD-40 evenly over the ribbon.

I have reinked a single cartridge as many as five times
[including the one used to print the original copy from which
this item was taken--ed.], but the time required in the printer
increases somewhat each time you reink.

Here’s how to get your hands dirty (I use disposable gloves
and lots of newspaper):

Using a small screwdriver, carefully pry open the left side of
the cartridge (it’s the one without the knob). Remove the ink
reservoir and pull off the black cap. Spray some WD-40 into a
small container. Pour the WD-40 into the top of the reservoir
tube until it begins to leak from the bottom. Pour a few drops
into the black cap and put it back on the tube. Place the
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reservoir back in the cartridge. Be sure the felt pad on the
reservoir is pressed tightly against the center of the roller by
the metal spring. Snap the cartridge closed.

Place the cartridge in the LA100/LA210. If margins are set,
power
the pginter off and on again to reset them. Place the printer in
nonprinting self-test mode. On the LA100, you do this by pressing
the OFF LINE and SELF TEST buttons down, and then pressing FORM
FEED three times. The procedure for the LA210 should be similar.

Let the printer run for at least 30 minutes. Check the print
quality periodically until it is dark enough. It is quite
possible to overink a ribbon, particularly if it has never
been reinked before.

By the way, while you’ve got the WD-40 handy, this is a good
time
to lubricate the carriage shafts. And no, I don’t work for
the company that makes WD-40!

Bob Whitefield
Decatur, AL
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BENCHMARK BLITZ, PART I -- Scott Taylor

EDITOR'S NOTE

An abridged version of this article appeared in a
DEC-related trade publication 1last year. The
author was dissatified with the way the article
came out in print, and because he felt that
important information had been deleted or munged,
he submitted the original article to HARD NEWS. He
apologizes for any incorrect, inaccurate or
misleading material that appeared in the
commercially published version.

Scott Taylor has put a 1lot of effort into
benchmarking DEC-compatible disk controllers and
drives from several manufacturers, and he tells ‘it
like he sees it. 1In this issue of HARD NEWS, he
presents an overview of disk subsystem specs  and
how they affect benchmarking. Several short
benchmarking tutorials and the results of Scott’s
labors will appear in the next issue. If you'd
like to talk to Scott about this material, give him
a call at (714) 868-1319 (desk) or (714) 868-6035
(lab).

kkkkkkkkkk

DISK CONTROLLERS: WHAT DO THE SPECS MEAN?
WHICH ONES REALLY COUNT?

All else being equal, if time is money, faster is better. But it’s
not quite that easy when you’re evaluating disk controllers.

I have evaluated ESDI disk controllers from Aviv, Sigma,
Webster, Micro Technology Inc. (MTI), Dilog and Emulex. In my
benchmark tests, I used Maxtor XT-8760 and CDC Wren 3 drives, along
with memory boards from Andromeda and Clearpoint. 'In this article,
I’11 tell you some of the things I’'ve learned to watch out for in
assessing controller and drive performance.

Controller Specs

In reading controller specs, the tough part is knowing what counts
and why one controller can be--and is--faster than another. Wwhen
you truly understand what’s behind the specs, you can clear up some
common misconceptions resulting from clever marketing.

For instance, if you think high-performance MSCP controllers
are being designed with the Microvax II (and now the MicroVax
3500/3600) in mind and not the PDP-11, consider this: All the ESDI
disk controllers I evaluated contain on-board bootstrapping
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capabilities for booting 2 to 13 devices, and these bootstraps must
be disabled when the controller is used with a Microvax. (By the
way, the same is true of most ST506, SMD and SCSI controllers.)

A note of caution: Many people look at a set of disk
controller benchmarks and decide that the controller with the
fastest benchmark time will be the fastest controller for their
application. This may be true for a specific benchmark. But the
number of users, the frequency of disk accesses and the amount of
disk fragmentation are all factors that change from day to day and
even minute to minute--and can have an overriding effect on disk
performance.

General Assumptions

Unless otherwise mentioned, I am assuming in this article and the
one to follow that operating system overhead, disk rotational
latency and head-seek times that are not determined by the
controller are equal for all controllers. But it is important to
keep in mind that while these times are equal, they’re also the
major time-consuming elements (50 percent or more) in disk
accessing.

Is a megabyte one million bytes or 1,024 x 1,024 bytes when
you're talking about transfer rates? The same question can be
asked about kilobytes. Several definitions were presented by
several manufacturers. The safest way is to ask the source of the
particular data sheet. For this discussion, megabytes are one
million bytes and kilobytes are one thousand bytes when used as
transfer rates. One kilobyte is 1,024 bytes and one megabyte is
1,024 x 1,024 bytes when used to describe capacity (i.e., memory or
disk size).

Drive Specs

If you’re looking for the fastest disk subsystem, start with the
disk drive. Controllers can do a lot, but if a drive is slow, it
will stay slow.

The clock rate for a drive indicates the rate at which data
will be transmitted when it is actually under the head. Because of
gaps between the sectors, headers, phase-lock bytes and spare
sectors, the number of bytes actually being used is 80 to 85
percent of the total number of bytes per track. At 15 MHz, this
comes to 1.5 to 1.6 MB/sec; at 25 MHz (SMDE drives), this is 2.5 to
2.65 MB/sec. (These figures are peak numbers that drop
rapidly--below 1 MB/sec in some cases--if track seeks, bad-block
replacement or head switching is involved.)

When transferring data from a disk to memory, the rotational
latency will be 0 to 16.67 msec, the head seek time 10 to 30 msec
(or more) per track, the controller overhead 1 to 8 msec, and the
operating system overhead up to several milliseconds, depending on
operating system and current operation.
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Benchmarks, including the ones for this article and the next,
generally eliminate the effects of such delays with the
understanding that they are common to all controllers and therefore
don’'t count. Well, they are, and they don’t--at least, not until
the controllers are placed in the real world where real results are
expected.

In real-life situations, the dominant factors in the overall
transfer rate are the rotational and head-seek latencies, which
average near 23 msec for fast drives. You also need to figure in
operating system overhead, which varies from about 1 msec to tens
of milliseconds.

Disk drive rotational latency and head seek latency are
random, a result of the last request and elasped time since that
request. Operating system overhead is constant if the same
operating system and driver are used for all controllers. One
block (512 bytes) of data can be transferred from disk to memory in
under 300 wpsec. This leaves controller overhead as the single most
significant factor in overall transfer performance that a disk
controller can effect--a range of over 400 percent in the ESDI
controllers I tested, but still less than 25 percent of the average
time taken for a complete disk access.

Spiral Offsetting

Also known as track skewing, spiral offsetting is a means of
allowing for disk drive head-switch and seek times. A controller
takes time to switch heads on the drive, and the drive takes time
when moving the head from one track to another. To avoid having to
wait for the disk to rotate an entire revolution when switching or
moving heads, the next track begins where the disk will be when the
new head becomes active.

If a program reads a large contiguous section of a disk, head
switches occur only 3 percent of the time and head seeks only 0.2
percent of the time for the CDC Wren drive (both are averages), and
two-thirds of these percentages for the Maxtor drive. This is a
good argument for keeping disks from fragmenting in operating
systems that allow it to occur (RSX, VMS and others).

The result? Spiral offsetting, while impressive and apparent
for benchmarking, will mean very little to the average application.
A single request can only cause one head seek and two or three head
switches (using the CDC or Maxtor drive), and only for a maximum
request of 128 blocks, assuming the files are contiguous. A
128-block transfer rarely occurs, and is also a ceiling for VMS and
the LSI operating systems.

Thus, head seek spiral offsetting is valid for one track seeks
only and requires:

(1) that the head-switch spiral offset be zero; or

(2) that the seek/switch be from the last sector of the last head
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to the first sector of the first head, or from a sector using one
head on one track to the same number sector using the same head on
the very next track. The seek/switch must be one of these
alternatives, not both or either (controller-specific).

Head seeks of more than one track, or a seek with a head
switch when head-switch spiral offset is not zero, will always
cause a rotational position delay.

Controller Performance Tradeoffs

Here are some techniques that allow a controller to "cheat":

o Storing portions of a disk in separate memory on the disk
controller (called "disk cache memory")

o Reading ahead in anticipation of the next request.

o Processing multiple requests for transfers simultaneously
and executing them in the order that requires the smallest
amount of head motion and disk rotation.

In many applications a program will ask for the same data to be
read from the disk more than one time during program execution. By
storing or caching the data read from the disk in the controller
the first time it is requested, the controller can supply the same
data from its cache for each subsequent request without having to
wait for the disk-drive-related delays.

The catch is that not all data will be asked for again, at
least not before the controller uses the same portion of its cache
to store some other section of the disk. Storing data in the cache
usually takes extra time. If the desired data has been written
over or flushed, the time taken to store the data is wasted.

The larger the cache or the more complex the caching
algorithm, the less often this will occur. If the controller can,
supply the data at least one time from its cache, the extra time is
well spent. Writes must eventually go to the disk lest data could
be lost at system shutdown or power failure, so caching doesn’t add
much for writes.

"Read-ahead" assumes that if a program requests a block of
data to be read from the disk, it will very likely request the next
sequential block or blocks to be read at a later time. Since most
of the time taken to read data from the disk involves finding it,
time can be saved by combining the current read request with the
next anticipated request(s). Again, if the program actually does
issue several consecutive requests, performance improves; if not,
the time taken to read the extra blocks could delay the next read.
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when a controller has commands to execute, it can sort them in
several ways: none, nearest, forward; start from the outside track
working in, then jump back to the outside or elevator; or work in
and then back out, changing directions only at the outer and
innermost requests. "Closest" and "none" sorting could prevent a
request on an outer track from being executed if usage were heavy
on the middle tracks. To prevent this, a "fairness value" can be
set, so that a command that has been passed over a "fair" number of
times would become the highest-priority request (does not apply to
"none" on some controllers).

The more requests a controller has at one time, the greater
its overhead due to command sorting and cueing. This increased
overhead is traded off for reduced disk drive seek and rotational
delays. The result is that the optimum number of commands will be
less than the maximum number a controller will allow. Controller
manufacturers recommend an average value as a place to start;
beyond that value, system and application-specific testing will
show what number is best.

When a requested file is fragmented, what looks like a single
request from the user’s point of view is actually one request per
file fragment. Some operating systems (e.g., RT-11 and TSX) do not
issue multiple requests using DEC-supplied drivers, and do not take
advantage of this option.

The number of blocks to read ahead is actually set indirectly
on the boards tested. The user sets the minimum number of blocks
to be read for any request. If the requested number exceeds this
amount, no additional blocks are read.

Drive Transfer Rate and Performance

Disk drive transfer rate sets an upper limit on disk controller
performance. Read tests were performed using a 10 MHz CDC WREN III
drive and a 15 MHz Maxtor XT-8760 drive; write tests used the CDC
drive only (the Maxtor drive had already been returned). The
difference during writes for all controllers and reads for
noncaching controllers was due to the transfer rate differences
between the drives, 10 versus 15 megabits per second. On caching
controllers, read speed was independent of the drive transfer rate
if the desired data was in the controller cache. Drive capacity
itelf does not directly affect transfer rate, but can reduce the
number of track-to-track seeks required.

Both the CDC and Maxtor drives spin at 3600 rpm. The 10 MHz
CDC drive has 34 to 36 sectors per track, and the Maxtor 15 MHz
drive has 51 sectors per track. As a result, on the 15 MHz drive,
data passes the head 50 percent faster, or 50 percent more data
passes the head in the same period of time. This translates to a
50 percent higher drive-to-controller transfer rate once the data
is under the head. Latency to rotate the data to the head is the
same on both drives.

HMS-14



Controller-to-memory direct memory access (DMA) transfer rate
has little to do with overall transfer speed. For the controllers
that used burst-mode DMA when block mode was not available, the
overall transfer rate didn’t change even though the DMA transfer
rate decreased a minimum of 33 percent.

The truth about the DMA transfer rate, as applied to a disk
controller, is that this variable need not affect overall transfer
speed until it drops below the drive-to-controller transfer rate of
1.105 MB/sec for the 10 MHz drive and 1.566 MB/sec for the 15 MHz
drive (currently the fastest available ESDI rate). New SMD drives
have peak transfer rates near 3 MB/sec, making controller-to-memory
DMA transfer rates an important factor for small transfers that
don’t require head switches or seeks.

What the DMA transfer rate did determine, however, was the
amount of bus time (bandwidth) left over for the CPU and the other
devices on the bus. The simplest way to measure this was to issue
a request to the disk controller and then start incrementing a
variable, starting at zero, until the request was complete. The
ratio of results between the different controllers gave a measure
DMA efficiency, with higher numbers indicating more efficient bus
use by the disk controller and memory if the overall transfer time
was the same.

This value is greatly CPU-dependent; therefore, all
controllers were tested with the same CPU. Note: The Microvax II
is an exception due to its private memory. It can function
independently of Q-Bus DMA activity, and is relatively uneffected
by Q-Bus DMA transfer rate. PDP-11ls, however, can support a
considerably higher DMA transfer rate.

Q-Bus DIN to REPLY and REPLY to DIN times are two variables
that the Q-Bus specs give as having no minimum. These times
directly affect DMA transfer rate, but are dependent on the
slave--in this case, memory. Based on the results of a memory
comparison I did a little while ago (see Hardcopy, January 1987), I
selected the two fastest memory boards, the Andromeda MM22 and the
Clearpoint Q-Ram 44 (with 120-nsec DRAMS),
speeds.

to compare DMA transfer

Although both boards were evenly matched as seen from the CPU,
the following differences were observed during block-mode DMA
transfers when using three different disk controllers:

Difference

DMA Transfer Rate

3.5MB/sec 10.9%
2.5MB/sec 3.8%
>2MB/sec no diff.

Originally, the Andromeda memory was incompatible with an FPJ11
floating-point chip problem: If a divide by zero occurs, the
memory’s contents can become corrupted. (This does not apply to
11/73 floating-point microcode.) Andromeda eventually sent a board
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with new PROMs to correct this problem, thereby making its DMA
transfer rate approximately equivalent to the Clearpoint board in
some cases. Several other memory manufacturers still have not
corrected the floating-point incompatibility problem. (See the
March 1987 edition of the HMS newsletter for a test program.)

Words to the Wise

Failures do occur, even after thorough testing and burn-in., 1If a
controller does not appear to be functioning correctly, reread the
manual, make several attempts and then call for telephone technical
support. Of the eight controllers I received for evaluation, one
was dead on arrival, one died before testing was completed, and two
were not the latest revision.

Finally, it should be pointed out that all of the disk
controllers I evaluated are regularly upgraded by their
manufacturers. One of the most recent upgrades was to provide 15
MHz drive compatibilty. Thus, options offered by some of the
controllers are not fully mature, or even operational.

Here, then, are some important guestions to consider when
choosing a controller:

(1) Wwhat features are functional now?

(2) what additional features are anticipated and when will they be
available?

(3) Are firmware or ECO upgrades included, and for how long? How
much will they cost if not?

The answers to these questions will indicate if a manufacturer
is concerned with producing and maintaining a high-quality,
high-performance product line or just selling controllers as fast
as possible. On-site technical support, same-day telephone support
and 24-hour replacement policies are also very important.
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BENCHMARK BLITZ, PART II -- William L. Wallace

cluster
11/73 11/84 V-I11 VAX780 VAX785
RMO2 RMO2 WREN3 RAS81 RAS1

CP0 Benchmark:

Compile & link 42" 29" 9" 8" g"
Run 8.8" 6.1" 1.6" 1.3" .96"
Disk Benchmark:
Compile & Link 51" 34" 10" 7" 11-
Run Random 77" 39". 32" 33" 65"
Sequential 49" 28" 24" 23" 30"
Total 126" 67" 56" 56" 95"

Overall Batch Times:
CPU seconds

Best 100" 83" 39" 38" 27"
Average 87" 41" 33" 31"
Maximum 101" 42" 39" 35"

Elapsed seconds
CPU seconds

Best 237" 144" 86 76 122"

Average 171" 104" 201 T 344”

Maximum 241" 187" 334 57"

MICEOVAX-II TIMINGS

disk & ctlr. Eandom Sequential total
RD53/RQDX3 59" 43" 102
RA31/KDAS0 2" 39" 71
CDC9715/EMX-SC0O3 44" 386" 80"
CDC-WREN3/DILOG856 2" 24" 58"
FUJ.23681A/EMX-QD32 33" 23" 56"
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PDP11/73 to MICROVAX-II

ETHERNET TIMINGS

Move 20,480 blocks (RLOZ2 size file)

elapsed time eff. rate

1170 seconds 71.1 KBaud

(RMO2) (RD53)
MICROVAX-II to MICROVAX-II 316 seconds 265.5 KBaud
(RD33) (RD53)

MICROVAX-II to
(RDE3)

MICROVAX-II to
(Wren-3)

MICRCVAX-II to
({CDCI715)

MICRCVAX-IT to
(EDES)

DME11 TIMING (84 KBAUD)

Move 1,250 blocks

elapsed time eff. rate

111 seconds 46.0 KBaud

VAX11/780
(RAS1)

ETHERNET BRIDGED OVER T1 CAKRIER

Move 10,240 blocks (RLO1l size file)

Clustered VAX785 105 seconds 399 KBaud
(RAB1)

Clust=red VAX783E 122 secocnds 344 KBaud
(RAB1L)

Clustered VAX785 178 seconds 235 KBaud
(RaS1)

ETHERNET BRIDGED OVER T1 CARRIER
REROUTED OVER 64 KBaud DMR11

Move 10,240 blocks (RLO1 size file)

systems elapsed time eff. rate
Clustered VAX785 to VAX11/780 845 seconds 49 KBaud
(RABL) (RA8B1)
Routed through MICROVAX-II
HMS-18



BACKUP TIMES, MICROVAX-II

(BACKUP/VER/REW/NOCRC)

disk drive dir. files blocks TK50
RDS53 32 1518 81,330 44.6°
CDC9715 391 749 144,391
CDC9715 188 3489 92,367 64.2°
WREN-III 18 740 53,936 27.7°
WREN-III 31 1517 81,110

BACKUP TIMES, MICROVAX-II

(BACKUF/VER/REW/various options)
(RD53 to TK50)

default (/CRC/BUF=3/BLOCK=8192) 52.6°
/NOCRC 38.4°
/BUF=5 62.5°
/NOCRC/BUF=5 34.1°
/NOCRC,/BLOCK=32768 29.3”

(32 dir, 1518 files, 80576 blocks)
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CONTRIBUTION ferably later in the day,) to ob-
GUIDLINES tain access information, etc.
media sent to us will be promptly
returned.
Contributions should be sent to: If you have a problem you would
Frank R. Borger like to submit to the
Michael.Reese Medical Center wizzard, write a letter or fill out
Department of Radiation Therapy a copy of a standard SPR and send it
Lake Shore Drive at 31st St to the Editor at the above address.
Chicago, IL 60616 Answers to problems from members (or
’ anyone) should also be sent to the
Contributions of letters, articles, Editor.

SPR’s etc will be accepted in any
form, (including notes jotted on
stained tablecloths.) They will be
more graciously accepted in one of
the following formats:

Non machine readable sources,
(SPR’s etc,) should be reasonably
dark to insure good photocopying.
Text should be 66 lines at 6 1lpi,
with 4-line top margin, 5-line
bottom margin, left-margin 10, right
margin 74 at 10cpi. We can also
accept submissions by FAX.

Contributions may be submitted
on 9-track Mag-tape, (800,1600, 3200
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 otherwise.

We have 1200 baud modems on our
IAS system and our VAX, with KERMIT
for electronic submission. Give the
editor a call @ (312)-791-2515 (pre-
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FROM THE
EDITOR’S KEYBOARD

You can tell it’s nearing the
newsletter deadline, the LNO3 is
acting up again. The fuser unit
seems to be on all the time, and
after several hours of power on, the
unit overheats. Currently we’re
running on a "Turn it on when you
need it" basis.

Guess what. DEC service was just
here and could find nothing wrong.
Their only disclaimer was that the
room was too warm. (It was 76
degrees, and the LNO3 manual quotes
operating temperatures of up to 90
degrees.) So much for DEC’s
statement in DECdirect that "You can
use it in an open office...."



That same service person also
told us that the ready indicator
flashed during the warmup period
because "There was a zener diode in
the unit that had to warm up." (And
if you believe that, I've got this
little wused PDP11/60 with RKO7
drives for sale cheap.) Oh well,
wvhen it really goes down for the
count, we’ll move it into the
computer room and then call DEC
again. Anybody wonder why the
third-party service market 1is a
booming business?

A couple of issues ago, I
included some disparaging remarks
about RT11 coding standards, and the
lack of any source code comments in
our copy of the card reader handler.
I was properly chastised by Milton
D. Campbell, who "Leapt to the
defense of the RT-11 Development
Group." Milton informed me that the
standard RT-11 distribution removed
all comments except copyright to
reduce the size of the distribution.
He also "often wished for commented
sources." Guess what Milt, in the
earlier days of RSX11D, the teletype
handler was distributed commentless
on the system disk, to reduce the
size of the distribution. But if one
went to the full distribution
magtape, one got the commented
version. I don’t think it would
cost the RT11l group much to provide
a fully commented distribution on a
suitable media as an extra cost
option.

Milt’s closing comment, thou,
was wonderful. "In any case, I
imagine that all the development
groups are about equal in terms of
code quality, which means of course
that it is not as good as you or I
would do, but better than average."

Lynda Roenicke has provided an
advanced look at the Spring meeting
in Cincinnati. Your editor likes the
newv format of putting things

together rather than scattering it
all over the week. Thanks for the
great work Lynda.

SPRING DECUS
IAS SCHEDULE

Tuesday is IAS day

9:00- 9:30 Opening session/roadmap

9:30-10:00 IAS Product Panel

10:00-11:00 An Autodailing Device
Handler for IAS

11:00-12:00 The Internal Structures
of RMS-11 Indexed Disk
Files

12:00- 1:30 Files-11 0DS-1: The on-
disk structure for PDP-
11 systems

1:30- 2:00 The Real RSX-11D Pro-
grammers Nostalgia Quiz

2:00- 3:00 1IAS User Forum

3:00- 3:30 1IASSIG Planning Session

Vednesday is Working Group Day

4:00- 4:30 TIAS SIG Library

4:30- 5:00 IAS+ Working Group

5:00- 5:30 RSX-11D Working Group

5:30- 6:00 AN/GYQ-21(V) Working
Group

Thursday we finish up

6:30- 7:00 IAS Closing Session

TEN YEARS
AGO THIS MONTH

The report on the Fall 1977
Symposium in San Diego reported
among other things that:



The most successful innovation
was the establishment of a room set
aside for informal discussions,
notices and impromptu meetings.
(I'm not sure when the name was
adopted, but campgrounds wvere
invented at this symposium, ed.)

The tape copy facility produced
TWENTY-FOUR sets of tapes for LUG
representatives to take back to the
LUGs. (In those days, the entire
tape was assembled and all copies
produced in one marathon all night
session.)

An interesting SPR reported that
a real-time task called from a
timesharing program executed under

the UIC specified at task build
time, rather than the UIC of the
calling task. HOVEVER, if one
rebuilt the task with the TKB
command line "UIC=[0,0]" the task
then executed under the calling
task’s UIC.

And the SIG chair, Sally Shlaer,
suggested that "the Multi-Tasker
staff should consist of 3-6 people"
and that "volunteers are needed."
(Any volunteers out there? ed.)

.TITLE

. IDENT /V01/

one line command.
files or via spawn.
is scom.
command format:

<address>=

of that location.
<newvalued>=

we We we we we we we we we we we we we ‘we

note:
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THE PROGRAM OF
THE MONTH CLUB

Don’t you wish OPE could be
called from an indirect command
file, or -executed via a spawn
directive? Often times you want to
play with a location in SCOM, and
you can do it, but $%"#$ OPE only
works from the terminal, it doesn’t

do a GETMCR.

This month’s program has been
around a long time. Its CZP,
CoreZaP. It works just like OPE,
except that it can change a single
location in SCOM for each call. Just
the thing to change the line length
for LP1l: after you changed from 14-

inch to 8&1/2-inch paper. The
command format is:
CZP aaaaaa/nnnnnn
to change contents of 1location

aaaaaa to nnnnnn. It also includes
a verification function.

CZP aaaaaa:vvvvvv/nnnnnn

will only change the contents if the
current contents are vVvvvvv.

CORZAP - ZAP CORE (SCOM) ROUTINE

This routine operates much like the open command, but as a
This allows its use in indirect command

The only area of memory operated upon
The addresses must be within

100000 to 160000.

czp <address>[:<verification>]/<newvalue>

The scom address of the word.
<verification>=A verification value for current contents

The new data value to be placed in the cell.

all values are unsigned octal numbers



we we we

o we weo

]
Saddr:

taskbuild :
.mcall

local data area

-cp/-fx/pr/-fp

task=...CZP

gmer$,exitS$s,qiows,dir$

;the address to be modified
soptional verification value
sverification flag

s;new value for location

sdefine the get mcr DPB

—vys—e,40>;define the qio dpb
;qio buffer address parameter
;qio buffer length parameter

.word O

Sviy: .word O

Svflg: .word O

Sval: .word O

’

; directive parameter blocks

b

mer: gmer$

out: qiow$ io.wvb,1,1,,,,<.

outbuf= out+q.iopl

outlen= out+q.iopl+2

b

H error messages

’

syntax: .ascii /CZP - syntax error/
synlen= .-syntax

verify: .ascii /CZP - verification error/
verlen= .-verify

addres: .ascii /CZP - address range error/
addlen= .-addres

prvmes: .ascii /CZP - priviledge violation/
prvlen= .-prvmes
.even

First get command line

orzap::dir$ #mer,exit
mov Sdsw,r5
call privck
bee 108
mov #prvmes,outbuf
- mov #prvlen,outlen
dir$ #out
jmp exit
10S: mov $mer+5,r0
add #mcr+2,r5
clr mcr+80.
clr Svilg
call Scotb
bic $#1,rl
mov rl,8addr
cmp r0,r5
bhis synerr
cmpb $/,r2
beq 408

and check for syntax errors

;try for mecr buffer

;save the 1length in r5
;is the caller priviledged
;yes, continue

sno, priviledge violation
;set up the qio

$eas
sand tell him about it

sand exit

spoint to char after ’czp’
;point to end of data

;insure against an overrun.
jreset the verify flag

;get address & convert it
;force to a word boundary

sand store it for future

shave we overrun the data?
;yes - tell the user
;terminated with a slash?

;yes - process the value field

IAS-4
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B we we e

we we we

ynerr:

rivcke

108:

we

cmpb $#:,r2 sno - is verification supported?

bne synerr ;N0 - a user syntax error

call Scotb ;convert the verify value

cmp r0,r5 shave we overrun the data?
bhis synerr ;Syntax error

cmpb $'/,r2 sterminator must be a slash
bne synerr ;syntax error

inc Svilg sindicate verify is to be done
mov rl,Svfy ssave the value

evaluate the replacement value

call Scotb sconvert the value to binary
mov rl,Sval ;jsave the value

validate the address, verify old contents and update

cmp Saddr,#100000 ;greater or equal to scom base?
blo adrerr sno — address range error

cmp Saddr,#160000 ;less than apr 7? (scom top)
bhis adrerr serror if greater

tst Svflg sverify desired?

beq 60S ;yno - continue

cmp Sviy,@Saddr ;jcompare to existing data

beq 608 ;it checks, continue

mov #verify,outbuf ;doesn’t check set mess address
mov $verlen,outlen ; and length

dirs #out stell the user he blew it

br exit sand exit

mov Sval,@Saddr ;jupdate the data item

exitSs sand exit

syntax error

mov fsyntax,outbuf ;load message addr
mov #synlen,outlen j;and its length
dir$ #out ;tell the user

br exit sand exit

privck check users priviledge based on the pud bits

returns: cc-clear if priviledged - set if not
modifies rO.

cle sreset the carry flag bit

mov .crtsk,r0 ;get my atl address

mov a.ti(r0),r0 ;then get my pud address
bitb #ut.pr,u.tf(r0) ;is my ti priviledge bit set?
bne 108 syes - ok

sec ;N0 - error

return

adrerr address range error
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03
?

adrerr: mov #addres,outbuf
mov #addlen,outlen
dir$ #out
br exit ;done
.end corzap
Since this program only changes
locations in SCOM, one still does

not have the capability to change
absolute 18 or 22 bit addresses in

memory. A second program, AZP, is
used to patch  absolute core
locations.

;setup message addr
sand its length
joutput the message

The above source can be changed
to patch absolute core locations by
making the following changes. (Also
change the TKB command file to be
AZP instead of CZP.)

(1) change $addr to be a two-word buffer

;the address of the cell to be modified
;the address of the cell to be modified

;point to 1lst char after ’cor’ in buffer

sjno - is verification supported?

;point to 1lst char after ’'azp’ in buffer

;insure against a buffer overrun.

;if not, keep looking for / or :

Saddr: .word O
Saddr: .word 0,0
(2) Edit four error messages so task name is AZP
syntax: .ascii /AZP - syntax error/
verify: .ascii /AZP - verification error/
addres: .ascii /AZP - address range error/
prvmes: .ascii /AZP - priviledge violation/
(3) Delete 13 lines starting at the lable 10$:
10S: mov #mer+5,r0
cmpb #':,r2
bne synerr ;N0 - a user syntax error
(4) Insert the following code
10S$: mov $mcr+6,r2
add #mcr+2,r5 spoint to end of returned data
mov r5,-(sp) ;jsave it
clr mcr+80.
clr Svflg jreset the verify flag
12S: cmpb (r2)+,%'/ ;find end of address string
beq 15$
cmpb -1(xr2),%": ;jcould be verify also
beq 158
tstb (r2) send of command ?
beq synerr ;if so, syntax error
br 128
158: dec r2 sback up r2 to / or :
mov r2,r4 ;calc length of address string
sub #mcr+6,r4 ;for system call
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mov #mcr+6,r5 spoint r5 to start of string
mov #Saddr,r3 ;point r3 to output conversion area
call .0od2ct sconvert to double precision octal
bic #1,Saddr+2 smake sure word boundary '
mov (sp)+,r5 srestore end of data flag
cmp r2,r5 shave we overrun the end of the data
bhis synerr syes - tell the user
mov r2,r0 srestore pointer for cotb calls
inc rQ ;bump past terminator
cmpb #/,(r2) 3did the field terminate with a slash ?
beq 408 ;yes - go process the value field
cmpb #7:,(r2) sno - is verification supported?
bne synerr sno - ??? crazy user. syntax error
(5) Delete the following 4 lines
cmp Saddr, #100000 ;greater or equal to scom base?
blo adrerr sjno - address range error
cmp Saddr, #160000 sless than apr 7?7 (scom top)
bhis adrerr serror if greater
(6) Replace them with the following code
mov Saddr+2,rl slow order address -> rl
mov Saddr,r0 shigh order address -> r0
ashe #3,r0 sshift par part of address to rl
ash #-3,rl sreset lower 13 bits of address
bic #160000,r1 sclear bits carried from bit 15
ash #7,r0 ;put upper address in right bits
bis #60000, r1 smap rl to use par/pdr 3
mov #77406,-(sp) sa 4k read/write pdr -> stack
mov r0,-(sp) snewv par -> stack
call spd3 ;swap par/pdr 3
7) edit the line:
cmp $vfy,@$addr jcompare to existing data

so that it read:

;compare to existing data

cmp Svfy,@rl
(8) edit the line:
60S$: mov Sval,@$addr
so that it reads
60S: mov Sval,@rl

supdate the data item

supdate the data item

delete the following code:

.

adrerr: mov
mov
dir$
br

#addres,outbuf
#addlen,outlen
#out
exit

;setup message addr
sand its length
soutput the message
;done
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EDITOR’S NOTES

I was very sad to learn, yesterday, that Bill Leroy is withdrawing from his
various postions within DECUS, including both his editorship of the COBOL
column usually presented here, and his position as chair of the SIG PUBS
committee within DECUS. As I understand, his career advancement has
necessarily caused him to reevaluate both his capability to commit to DECUS, and
the value of that committment to him and his company. We of the L & T SIG
will all miss him and his considerable talents, and we wish him the best of luck
in his career.

With Bill’s retirement, I've lost my most successful columnist. Over the past few
months, the COBOL working group has had considerable representation here in the
newsletter. I'm sure other areas of interest have just as much information floating
around, and just need someone to coordinate it. I would love to have regular
(monthly or bimonthly) in a variety of areas. Possibilities include:

@ Public Domain Tools o Software Metrics

® ADA e PDP-11 Languages & Tools
® Basic e "C"

® Pascal o Fortran

e Standards Activities e etc ...

Do you see something there that interests you? Are you angered by something I
left out? Let me know, and I'll put you in touch with the appropriate Working
Group Coordinator. Together you can work up a plan to get more, and more
useful, information to those who share your interests.

This issue of Leverage contains several items of interest. First is more regarding
the ongoing discussion of the proposed Fortran 8X standard. This submission was
received from France, and is by M. Metcalf of the European Organization for
Nuclear Research (Organisation Européene Pour La Recherche Nucléaire). It relates
a series of votes taken at CERN regarding the standard. Those of you interested
in Fortran should consider the results.

The second article is by Anne Duncan Smith of Digital, who has provided an
excellent bibliography of material relating to Software Metrics. I think for this
SIG, this may be one of the most useful types of submissions. Thank you, Anne.

Our SIG Chair, Sam Whidden, has submitted a report prepared for DECUS
regarding the FY89 activities for our SIG. If you are interested in what we do,
how we do it, and what our plans are, here is a good overview of what’s coming
up. The final submission is the latest edition of the L&T Masters Directory. This
Directory supersedes all earlier versions.

Al Folsom Leverage Editor
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CERN USERS’ VOTES ON FORTRAN 8X

M. Metcalf

European Organization for Nuclear Research
European Laboratory for Particle Physics

On the 13th of January an extended seminar and discussion on the draft proposed
standard for a replacement of Fortran 77 was held for European high-energy
physicists at CERN, Geneva, Switzerland, and was followed by a series of votes
on many of the issues involved. Thes votes are reproduced below, and their
meaning is open to various interpretations. However, a number of points are clear:
the overwhelming support for BIT data type, 1/0 facilities for binary, octal, and
hexadecimal edit descriptors, and for the principle of obsolescent and deprecated
features; the support for varying length characters, significant blanks and vecotr-
valued subscripts; and the desire to see the range facility removed. At the same
time, we see a division of opinion on storage association, pointers and on whether
we should get what we have quickly, or wait longer for something better. We
note that the position taken by the meeting on obsolescence and deprecation is
quite different to the one taken by Digital, supposedly on behalf of its users.

I will communicate the results to ANSI as part of CERN’s public comment.

Anyone who feels strongly on any of the issues, either for or against, may make
an individual comment to:

X3 Secretariat

CBEMA

311 First St.,, N.'W.

Suite 500

‘Washington, D.C. 20001-2178
USA

preferably as soon as possible (the formal deadline is 23 February, but some
latitude is allowed).

L&T-3

The three votes are yes/no/abstain, where abstain also means don't care or don't
know

1. Should there be a bit data type? 45/1/5
A. If yes, is the proposal in Appendix F. adequate? 36/2/13
B. Should there be a set of BIT intrinsics if no BIT data type is introduced?
43/0/8

2. Should there be a pointer facility? 18/22/11
A. If yes, should it be explicit? 20/1/30
B. If yes, should it be strongly typed? 18/5/28
C. And should pointer arithmetic be allowed? /19/5/29

3. Should blanks be significant in the new source form? 29/11/11

4. Should there be 1/0 facilities for binary/octal/hex numbers? 47/3/1
5.  Should there be provision for multi-byte characters? 15/22/14

6. Should there be a facility for varying length strings? 35/9/7

7.  Should there be a facility for vector-valued subscripts? 30/10/1

8. Is the proposed language "too big'? 10/21/20

9. Is the obsolescent and depracated mechanism a good one (on the whole)?
37/1/13

10. Are you prepared to give up storage association in 20 - 30 years’ time?
15/19/17

11. Should multiple and trailing underscores be forbidden? 21/18/12

L&T-4



12.

13.

14.

135.

16.

17.

18.

Should multiple statements on a single source line be f orb;dden? 15/27/9
Should the RANGE facility be removed? 36/3/12

Should recursion be removed? 6/37/8

Should the NAMELIST facility be removed? 22/9/20

Should keyword and optional arguments be removed? 5/29/17

Should the proposal for generalised precision be replaced by another having
the effect of retaining double-precision and adding double-precision complex?
10/19/22

Would you prefer to see the current proposal implemented with little further
delay, rather than wait 2 - 3 years for new features to be introduced?
21/21/9

L&T-5

SOFTWARE METRICS RESOURCES

Anne Smith Duncan
Digital Equipment Corporation

At the Spring 1987 Symposium, the L&T SIG Software Metrics Working Group
met to discuss Software Metrics and our experiences. I've put together a non-
inclusive list of books which discuss and relate experiences in the areas of
software metrics, quality, cost estimation, and statistical quality control
techniques. There is a broad range of topics and detail represented by this list.
I've also included a list of periodicals and journals which frequently publish
papers and articles concerning these areas. ‘

These references are not endorsed as the most appropriate, best, or complete—it’s
just a list I thought would be a beginning for the individual who is interested in
learning more about the areas of Software Productivity and Software Metrics.
The opinions expressed in the annotations are my own.

BOOKS

) Barry Boehm, Software Economics, Englewood Cliffs, NJ: Prentice-Hall, Inc,
1981

One of the early and most complete reference books available on the subject
of software metrics and software development project management. Project
estimating and estimation models are discussed in detail. The data reflects
experiences of software development at TRW through the 1970’s.
Extensive bibliography, not annotated.

° Fred Brooks, The Mythical Man-Month, Reading MA: Addison-Wesley,
1975

A classic source on the pitfalls and myths of software development
especially regarding large products.

° Chin-Kuei Cho, Quality Programming: Developing and Testing Software with
Statistical Quality Control, New York: John Wiley and Sons, Inc, 1987

Applicable to the statistican and non-statistican, the scientific application
developer and the commercial application developer, this book applies
statistical quality control techniques (as developed by Deming) to software



development. Chapter topics include Statistical Distributions for Software

Quality Control, Acceptance Sampling, Modeling, Concurrent Software
Design and Test Design, Software Reliability, and Software Quality and
Productivity.

S.D. Conte, H.E. Dunsmore, and V. Shen, Software Engineering Metrics and
Models, Menlo Park, NI: Benjamin Cummings Publishing Company, Inc.,
1986

An excellent reference book for the various software metrics and models
published and studied to 1986. Topics include software metrics, micro-
models of effort estimation, macro-models of productivity and effort
estimation, and defect models. An extensive, non-annotated bibliography is
included. :

Tom DeMarco, Controlling Software Projects: Management, Measurement,
and Estimation, New York: Yourdon Press, 1982

An easy-to-read book that addresses measurements, data collection and
analysis during the entire software development process. Topics discussed
include Chaos and Order in the Software Development Process (issues of
control, estimating dilemma, projecting software costs, and the cost of
measurement), System Models and System Metrics (specification, design,
implementation, result metrics), Cost Models, and Software Quality.

W. Edwards Deming, Quality, Productivity, and Competitive Position
Cambridge, MA: MIT, 1982

Statistical quality control and how it can help improve competitive
position. Deming is the "father" of statistical quality control and its
application to industry, especially manufacturing processes. This book is a
summary of his fourteen points of management; it is not a "how-to" book
nor is it specifically directed to software development. It is a foundation
reference in the areas of productivity and management.

Robert B. Grady and Deborah L. Caswell, Software Metrics: Establishing a
Company-Wide Program, Englewood Cliffs, NJ: Prentice-Hall Inc., 1987

This is a recently published description of the authors’ experiences of
starting and implementing a software metrics program at the Hewlett-
Packard Company. The background of the metrics program, achievements
through 1986, and a strategy for the future of the program are included.
This is a practical book; it provides a study of a real software metrics
program, and the pitfalls and problems one could encounter along the way.
Includes an