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ABSTRACT

A computer program, CDCID, has been developed in coordination with a quality
control program to provide a highly automated method of documenting changes to
computer codes at EG&G Idaho, Inc. The method uses the standard CDC UPDATE
program in such a manner that updates and their associated documentation are easily
made and retrieved in various formats. The method allows each card image of a source
program to point to the document which describes it, who created the card, and when
it was created.

The method described is applicable to the quality control of computer programs
in general. The computer program described is executable only on CDC computing
systems, but the program could be modified and applied to any computing system
with an adequate updating program.

FIN No. A6052—Loss-of-Coolant Accident (LOCA) Analysis Development



SUMMARY

An automated quality control program has been
implemented to provide a versatile and comprehen-
sive documentation system for computer code
development and changes at EG&G Idaho, Inc.
This work was sponsored by the Uniied States
Nuclear Regulatory Commission and was admin-
istered by the United States Department of Energy
at the Idaho National Engineering Laboratory
(INEL).

This document provides an explanation of a sim-
ple yet comprehensive quality control program and
it documents the CDCID UPDATE computer pro-
gram which provides a convenient automated tool
for implementing a major part of the quality control
program.

The quality control program provides detailed
procedures and updated format requirements which
aid in the automated development of a high quality
computer software product; that is, one which is
error free and reliable, well documented, and easy
to use and change. The procedures include code
development procedures to assure proper design,
coding, testing, and documentation of computer
code creation or modification. They include code

change procedures to assure proper integration of
various modifications into a single checked out pro-
gram. Other elements of quality control are dis-
cussed. The update format requirements which
allow automation of much of the code documen-
tation are also discussed.

The CDCID computer program provides a ver-
satile and comprehensive automated system to
document computer code development and
changes. It provides for a one-to-one corre-
spondence between each change to a computer pro-
gram and a document which describes the change.
Furthermore, it provides an easy and automated
method for producing a wide variety of selected
portions of the total documentation available con-
cerning program changes.

A summary of the input needed to the code in
order to insert documentation changes along with
a set of changes to the user’s program is provided
in a separate user’s guide section for those who do
not need to know all of the program capabilities but
only need to know how to prepare update documen-
tation decks which can be processed by CDCID.
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COMPUTER PROGRAM CDCID: AN AUTOMATED
QUALITY CONTROL PROGRAM USING CDC UPDATE

1. INTRODUCTION

An automated quality control program has been
implemented to provide a versatile and comprehen
stive documentation system for computer code
development and changes at EG&G Idaho, Ing
'his work reported was sponsored by the United
States Nuclear Regulatory Commission and was

administered by the United States Department of

Energy at the ldaho National I ngineering
Laboratory (INEL)

'he primary goal of the quality control program
IS to ensure that the software products for the com
puter codes developed at EG&G Idaho will be of
high quality; that is, error free and reliable, well
documented, and easy to use and change. A secon-
aary goal is to facilitate the exchange of new models
and error corrections to existing computer codes,
even for code recipients not using the same method
to update the code (as long as they do not destroy
the original information contained on earlier code
transmittals)

'his docun:ent provides an explanation of a sim
ple but comprehensive qualitv control program and
documents tl CID UPDATE computer pro
gram which provides a convenient automated tool
for implementing a major part of the quality control
program

I'he quality control program consists of four
parts: a configuration control system, code develop
ment procedures, code change procedures, and
update format requirements. These are explained
in detail both because of their intrinsic value and
in order to allow the reader to understand the pur-
pose and usage of the CDCID computer program
which is documented herein. A reader who is using
this document simply as a user’s guide may wish
to skip the sections on code development and
change procedures and begin with the section on
update format requirements and then read the
CDCID user's guide section

The code development procedures provide the
steps necessary for the efficient development of a
computer coae model. These steps ensure that;

Proper consideration is given to adequate

design and review of the model

If unexpected problems occur, proper con

sideration is given to redesign

Coding work is not begun prematurely and
that time is not wasted in implementing a

faulty design

Adequate model documentation is pro-

vided and adequate testing is performed

The code change procedures provide steps to
ensure that the merging of various models and
changes into a computer code is done in a standard
manner designed to eliminate errors and the filing
of required documents and a final testing of the
updates are completed.

T'he update format requirements provide a stan-
dard format for updates and in-line documentation
(as part of the update file itself).

['he quality control program procedures and the
CDCID program were first used with the TRAC-
BD1,1a large computer code for transient reactor
analysis of boiling water reactors. Due to iis
demonstrated utility, the model became standard
for the computer codes of the Code Development
Division of EG&G Idaho at the INEL. These pro-
cedures have been very effective partly because the
system was designed with the intent of making it,
while comprehensive, as simple, useful, and con-
venient as possible for the engineers and program-
mers who use it. Willing acceptance of this quality
control program by the users has been a key ele-
ment in its success. This acceptance is largely due
to the minimizing of paper work and the maximum
use of the computer to automate the process

T'he following sections of this report describe the
code development and change procedures, update
format requirements, and CDCID program
method, and provide a CDCID user’s guide.




The meaning of most of the terms in this report
is apparent from the words and the content;
however, to ensure that the precise meanings may
be determined, a list of definitions of terms used
is provided in Appendix A. Appendix B shows sam-
ple forms which may be used to implement this
quality control program. Appendix C describes a
small auxiliary computer program (DFORM) which

helps further automate the documentation process.
Appendix D suggests what documentation should
be filed. Appendix E is a listing of the CDCID
source program and contains a structured flow chart
as part of the source. Appendix F contains a sam-
ple problem output to show the contents of various
files associated with a CDCID run.



- CObE DEVELOPMENT PROCEDURES

Presumably, every computer code development
or maintenance effort is part of a project. The
framework of this project should include an
enumeration of individual responsibilities, a con-
figuration control system, and an overall code
development plan. The responsibilities are depend-
ent on existing organizational structure and are not
considered here except at the lowest level of interac-
tion, that is, among the code contributors, code
librarian, and their immediate supervisors. A
method of handling and filing the forms and other
documentation for a code development effort is
provided in Appendix D.

2.1 Configuration Control System

A configuration control system is needed which,
in addition to adhering to the code development and
change procedures, will ensure that the following
are provided.

1. Complete traceability and reproducibility
for all official code versions

2. A naming convention tor each official code
version which will provide a unique iden-
tifier internal to the code and in the code
output

3. Appointment of a code librarian to ensure
that a single individual is responsible for
maintaining the configuration control
system, documentaiion, and computer files

4. The documentation, for a computer code
and the distribution of information to the
code users (that is, code user’s manual and
newsletter)

5. Standards to ensure the quality of the pro-
gramming and for the calculation of

physical properties.
2.2 Code Development Plan

The contents of an overall code development plan
are generally applicable to all code development
efforts, and, therefore, a sample of the contents of
such a plan is provided:

1. A statement of overall code development
objectives,

2. A description of the planned code
capability.

3. A code version sequence description for
planned released code versions.

4. A milestone chart for the specific code ver-
sion under development,

5. Work packages for each element of the
effort associated with the specific code ver-
sion under development or maintenance.
Each work package should include a state-
ment of scope, necessary input(s) required,
deliverable output(s}, the associated
milestone(s), allocated resources, and a
minor network(s).

6. A major schedule for development of the
specific code version under development.

7. A manpower loading chart for each item
in the minor network(s).

2.3 Code Development
Procedures

The code development procedures are applicable
to both development of new computer codes and
to all proposed changes of existing codes. These
procedures prescribe the responsibilities of the
Cognizant Engineer, Cognizant Programmer, Code
Librarian, Section Leader, and Branch Manager.
They also prescribe documentation and acceptance
testing requirements for code changes. Obviously,
the amount of documentation and acceptance
testing required to support a proposed code change
shculd depend on the complexity of the change.

In addition to new code development, there are
two general classes (model and programming) of
code changes. The model class includes new physi-
cal models, new solution algorithms, improvements
to existing models or algorithms, and corrections
of formulation errors. The prograr ming class
includes changes to optimize code structure,
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depending on the extent and type of change. This
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Section Leader. However, all proposed changes
should be considered with respect to the overall code
development objectives in order to ensure consis

tency with the code development plan

2.4 Model Development
Procedure

Normally, the development procedure will be ini
tiated by the Cognizant Engineer in the case of a
model change and by the Cognizant Programmer
for a programming change. The steps in the
development procedure are outlined in the follow
ing subsections. An asterisk (*) indicates a step
which may be optional at the discretion of the

T&'\;‘l'll\lhi\ Section l.eader

241 Step 1 (Development Plan—Code Devel
opment Form). The cognizant individual compleies
the Code Development Form, Table B-1 in Appen
dix B. The form has two functions: it outlines the
development plan (that is, it specifies the kinds ol
documentation required to complete the develop
ment task) and it serves as a cover sheet for the
development file kept by the Section Leader. The
form is largely self-explanatory. The form is sub
mitted to the Section Leader for approval

2.4.2 Step 2(*) (Design Report). A design report
is written if so indicated on the development form
I'he purpose of the design report is to ensure that
the model formulation or programming change con
cept is complete before actual coding begins. The
design report also serves to inform co-workers of
proposed changes that may affect their work

I'he suggested content of a design report is pro

vided in Table B-2. Note that an important feature

of the design report is the specification of a set of

acceptance test cases

243 Step 3 (*) (Design Review —Not Optional

if Step 2 Undertaken). The design repo s sutl
mutted to the Section Leader, who ar ¢S a desig
23 nally cot review
W1 lesier report t other memt
non in tne case of a change to an existing code. h
the case of a new code development, the Branch
Manager arranges for a formal design review. When
the review 1s complete and the design report is
revised accordingly, the design report is inserted into
the development file, and continuation ol

development is approved

2.4.4 Step 4 (Coding). The actual coding of the
new code, model, or programming change is per
formed. In the case of a change to an existing code,
the update set (change cards) 1s normally developed

from the most current official code version

245 Step 5(*) (Acceptance Testing). The update
set is exercised with the acceptance test cases defined
in the design report, if one exists. If there is no
design report, a comprehensive set of test cases is
negotiated by the Cognizant Engineer/Programmer
and the Section Leader. The test cases should test
the entire physical range of applicability, all input

options, and diagnostics

246 Step 6(*) (Completion Report). After a pro
posed set of updates is prepared and tested, a task
completion form is written if so indicated on the
development form. The completion report provides
a detailed description of the model or change and
its proposed implementation. It also provides a
record of the acceptance testing that has been per
formed. The contents of a completion report are

given in Table B-3

247 Step 7(*) (Completion Report Review). The
completion report is submitted to the Section
[.eader who will arrange a review to ensure that
design goals have been achieved. If the completion
report is acceptable, it is inserted into the develop
ment file. If model performance is judged deficient
the development process reverts to Step 2 or Step 4,
depending upon the extent of required design
changes

2.4.8 Step 8 (Update Submitted). The proposed
update set is given to the Code Librarian. The
update set must conform with the requirements
prescribed by the Update Format Requirements,
Section 4

T'he development process is complete with Step 8
However, update sets given to the Code Librarian

are not automatically inserted into an official code

version as explained in Section 3.




3. CODE CHANGE PROCEDURE

The Code Librarian has tixe responsibility of
creating official code versions. However, the Cogni-
zant Engineer and/or Programmer responsible for
proposed changes participate in the process.

A systematic method of reporting problems in a
computer code should be established. The Cogni-
zani Section Leader should maintain a record of all
code deficiencies and suggested code improvements.
A sample deficiency report is provided in Table B-4.
When a code change is proposed to rectify a
reported deficiency, a copy of the deficiency report
15 inserted into the development file.

3.1 Step 1 (Merger of Undate
Sets)

I'he Code Librarian attempts to merge all update
sets received for insertion into the official code ver-
sion. If there are no coding conflicts among the
update sets, a candidate official version can be
created straightforwardly, and Step 6 is the next
step in the code change process.

3.2 Step 2 (Resolution of Update
Conflicts)

It is the Code Librarian’s responsibility to resolve
conflicts among update sets. This person determines
which update sets are to be revised to achieve com-
patibility among all sets.

3.3 Step 3 (Completion Report
Revision)

It is the Cognizant Engineer’s and/or Program-
mer's responsibility to make revisions to an update
set. A revision section explaining any changes is
added as an appendix to the completion report. The
appendix details any changes to the design and pro-
vides revised figures, flow charts, and update
listings. The original completion report text is not
changed. The completion report cover is changed
to note that the repert has been revised. The results
of acceptance test cases obtained with the revised
update set need not be reported in the revised com-
pletion report.

3.4 Step 4 (Completion Report
Approval)

The revised completion report is submitted to the
Section Leader for approval and insertion into the
development file.

35 Step 5 (Revised Update
Submitted)

I'he revised updates are submitied to the Code
Librarian,

3.6 Step 6 (Creation of Candidate
Official Version)

The Code Librarian prepares a Code Change
Form (see Table B-5), and creates a candidate offi-
cial code version. The form provides a complete
record of the content of the candidate version.

3.7 Step 7 (Acceptance Testing)

I'he Cognizant Engineer and/or Programmer
repeats the acceptance test cases for each update set
with the candidate official code version. In some
instances, it may not be necessary or even desirable
to rerun the entire set of acceptance test cases, and
the Section Leader may choose to waive the repeti-
tion of certain acceptance test cases. The Section
[ eader indicates those cases waived by initialing the
appropriate space on the Code Change Form.

3.8 Step 8 (Review of Test
Results)

The Cognizant Engineer and/or Programmer
responsible for each update set re /iews the results
of the acceptance test cases and compares them with
the earlier results reported in the completion report.
If the new results are unchanged, the Cognizant
Engineer or Programmer initials the appropriate
spaces on the Code Change “orm. If the results
differ from the earlier calculations but are still
acceptable, the Cognizant Engineer prepares an
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4. UPDATE FORMAT REQUIREMENTS

This section discusses the use of the standard
CDC UPDATE program in conjunction with a
CDC UPDATE deck processor program, CDCID,
which is the principal computing tool needed to
implement the quality control program described
herein. The UPDATE deck format requirements,
which provide a standard format for the documen-
tation information needed for quality control, are
also described.

The quality control program described in this
report uses the CDC UPDATE utility program
because: (a) the CDC UPDATE program is a com-
monly used method of making changes to code ver-
sions requiring traceability, since it lists changes
including both insertions and deletions; (b) it is a
standard CDC product which is available at all
CDC computing facilities; (¢) it is a powerful tool
with many updating capabilities even including the
reactivation of previously deleted cards; and (d) it
allows a relatively large identifier field on each card.
This final characteristic will be shown t» be very
useful in this quality control program.

In addition to the UPDATE card format require-
ments imposed by the CDC UPDATE prograr, a
few additional requirements are placed on the
UPDATE decks by this quality control program.
These requirements ensure that a predictable for-
mat is provided which allows the CDCID computer
program described in this report to perform its
documentation and configuration control func-
tions. This format requires inclusion of a documen-
tation section that provides information relevant to
the change and prescribes naming conventions for
*IDENT, *COMDECK, and *DECK update cards.

Before the formal documeniation requirements
are explained in detail, a simple example of how a
user would create a deck and modify it in a later
update is given. While a general knowledge of the
use of the CDC update program is assumed, a
review of selected items and definitions is provided
first.

4.1 Example of UPDATE Deck
Creation and Modification

Each card on a CDC UPDATE program library
is identified by a card ideu ifier which consists of

a name and a sequence number. The name portion
of these identifiers may be created either by the use
of *DECK, *COMDECK, or *IDENT directives.
The deck identifying directives, *DECK and
*COMDECK, are used to create new identifier
names for consecutive sets of input cards. The
*IDENT cards are used tc create identifier names
for changes to the sets of cards created by the
*DECK and *COMDECK cards. Since the sequence
numbers are of no concern in the procedures being
discussed, the term *“‘card identifier’” will henceforth
refer only to the name portion of the card identifier.

For the updating procedure of the method
discussed, selected character positions of the card
identifier are reserved for particular purposes. The
first four characters are reserved to provide a con-
stant reference to the deck being changed. The next
two characters are used for a sequence number; i.e.,
the official version number. The last three char-
acters are used for the program change label (PCL),
which provides a one-to-one correspondence
between each card on the program library and the
documentation related to the card.

For example, suppose a model Developer wishes
to insert a subroutine named SUBRI into a code.
Since only four characters are reserved to indicate
the subroutine being changed or inserted, the name
will have to be abbreviated. The Developer should
first check the old program libiary to determine if
there are any similar deck names already in use.
Normally the subroutine name would simply be
truncated to four characters and used for the first
four characters of the deck identifier name.
However, if a later addition of a subroutine named
SUBR2 is expected or if the old program library
contains a deck named SUBRA, for instance, the
Developer would want to ensure uniqueness by
using the characters SBR1 for the first four
characters of the identifier name. (The CDCID
UPDATE program will force uniqueness of the
identifier name if necessary, but not in a manner
always acceptable to the Developer.)

With one exception to be discussed later, the
Developer does not usually have to be concerned
with the contents of the fifth and sixth characters
of the card identifier since the CDCID UPDATE
program inserts a sequence number here for all



*DECK, *COMDECK, and *iDENT cards. There-
fore, these characters are normally filled with the
remaining characters of the subroatine name. if not
abbreviated, or with minus signs.

The method of choosing a PCL for characters
seven through nine will be discussed later. The
essential thing about this choice is that the PCL be
unique to a particular code change. Suppose the
Developer chooses to use SQ1 for the PCL. Then
the *DECK card would appear as follows:

*DECK SBR1 -SQI.

In addition to the subroutine source cards to be
inserted following the *DECK card, a documenta-
tion section is required preceding the *DECK card.
These cards provide information relevant to the pro-
gram change. The minimum cards needed for the
documentation section are shown in the example in
Table 1.

As seen from the example, each card in the
documentation section is a CDC UPDATE com-
ment card (*/4) with some of them specially for-
matted for control purposes. The first such card is
a title card for the change. It is identified by the
first five characters, */A#*, and must contain the
PCL (in this case SQ1) in columns 6 through 8. The
““*N"" in column 10 is a sorting index. In this case
it indicates that a new model is being inserted. A
complete list of sorting indexes is given in Section §.
In the example, the SQ1 in the title card is the same

as the PCL for every *DECK, *COMDECK, or
*IDENT card pertaining to the change. The PCL
also appears on the design and completion reports
describing the model as discussed earlier. The actual
title on the title card appears in columns 11 through
80, preferably with coclumn 11 blank. The card
following the title card of Table | indicates that
John Doe is acting as both the engineer and pro-
grammer responsible for this model.

The next cards in the example are regular CDC
update comment cards used to explain the change.
In the case of a minor change, this may be the com-
plete documentation for the change. For other
changes, the documentation section serves only as
a convenient abstract, and details may be retrieved
from the design and completion reports.

The *“**/A##END"’" card terminates the documen-
tation for the model. The PCL appears again in
columns 11 through 13 of the end card. The remain-
ing cards in the example are exactly the same as one
would normally use to make CDC UPDATE
changes except for the special naming requirements
on the *DECK, *COMDECK, and *IDENT iden-
tifier names. If the CDCID program were run on
the cards in Table 1, the input and output card files
would be identical.

There are, however, two good reasons for always
running the update cards through the CDCID pro-
gram prior to the CDC UPDATE program. One
reason is that CDCID checks the format of the

Table 1. Sample deck insertion with documentation

— Column 1

*/A#*SQIAN ENERGY CONVERSION MODEL
*/A#SENGPR JOHN DOE

*/ATHIS MODEL CONVERTS

*/AMASS TO ENERGY

*/A#SENDAASQI

*DECK SBR1-SQI

Note: The A symbol is a required blank.




special documentation cards and points out both
outright errors and suspicious cards as well as pro-
vides an error summary and other diagnostic infor-
mation. The second reason is that by using the same
card that the Code Librarian will use later to
automatically insert sequence numbers, this step can
be checked out in advance of merging various
updates.

The use of the card
*/ARSIDENTNN

at the beginning of the input cards causes the
sequence number NN (given in columns 11 and 12)
to be inserted on all *DECK, *COMDECK, and
*IDENT cards. For the example in Table 1, the
CDCID card output file will contain a modified
*DECK card—*DECK SBR123SQ1 with NN =23,

Suppose now that three updates later, John Doe
discovers an error in the model with the PCL of
SQI, and suppose also that for another model an
input variable needs to be added. Suppose further
that John Smith, a programmer, actually makes the
change. Each of these two changes requires a new
PCL different from any PCL already used for the
program. For the change to the SQ1 model, let the
PCL be SQ2 and for the addition of the new input
variable, SI1. Table 2 shows the documentation and
update cards for these changes,

Several things should be noted about this evam-
ple. First the documentation for each change
precedes the updates for the change. Second, note
the keyword identifiers in columns 1 through 10 for
the Cognizant Engineer and Programmer. Note
after the second title card, the title continuation card
which allows additional title information in
columns 11 through 80 on as many cards as needed.
Observe, also, the use of the pair of specially for-
matted cards in the second set of changes which
delimit the input changes to the code. This will allow
easy collection of all input changes for later inclu-
sion into a manual update. If more than one
subroutine had been changed for one of the models,
cach additional subroutine would need an *IDENT
card with the same PCL but different characters in
columns | through 6.

4.2 |dentifier Names

The requirements for identifier names are
reviewed in the following paragraphs. The identifier

name can be described in terms of three fields,
namely, the DECK name abbreviation field in
columns 1 through 4, the sequence number field in
columns 5 and 6, and the PCL field in columns 7
through 9.

The name abbreviation field is normally chosen
as the first four characters of the common block
or subroutine name when creating a new DECK or
COMDECK.

Whenever the developer has good reason to select
an abbreviation other than that formed by trunca-
tion, he may do so as shown in the example earlier.
If the name is already less than four characters, the
remaining characters may be filled with minus signs.
When correcting any DECK or COMDECK, the
name abbreviation field is exactly the same as the
name abbreviation field used for the original DECK
or COMDECK creation, regardless of how the
name was chosen.

The sequence number field normally is set to the
fifth and sixth characters of the subroutine or con.
mon block name or filled with minus signs if there
are less than six characters in the subroutine name.
This assumes that the name abbreviation was
created by truncation. If it was not, then presum-
ably the name abbreviation was chosen to be
unique, and minus signs may be used for the
sequence number. Since the CDCID program is
going to insert a sequence number in place of the
original fifth and sixth characters anyway, the only
reason for using characters other than minus signs
in this field is to aid in generating a unique name
abbreviation field when necessary. The method of
doing this is described in the CDCID program
description (Section 5).

In order to avoid inserting sequence numbers into
a *CALL statement referring to a COMDECK
created in earlier updates, the CDCID program -
not insert sequence numbers into *CALL state-
ments. However, it automatically inserts the
sequence number whenever it finds a $$ in the
sequence number field of a *CALL statement. This
allows the *CALL cards which refer to
COMDECK:S being inserted in the current update
to have the same sequence number insertion as the
new COMDECKSs. To avoid confusion, do not use
the $$ as a part of any other identifier name.

A further restriction imposed by the CDCID pro-
gram is that a single blank or comma must be used
between the *IDENT, *DECK, or *COMDECK
directives and the following identifier.



Table 2. Sample update correction with documentation

*/A**IDENT26
/A

*/A#*SQ2AE
*/ARBENGRA
*/A#EPRGMR

- /JA

/A
/A
/A
*/A

/A
*/ AMWENDAASQ2

/8
*IDENTASBR1—SQ2
*D SBR1235Q1.2

*/a
*/A
*/A#S1IAC

*/ARBAAAAA
*/AR#ENGR
*/A##PRGMR
. /A

./‘

*/ARRINPUT

/A
/A

*/ARSENDIN
*/A##ENDAASI

“p
*IDENTAABCDE-SI)
*D ABCDE.S

* FRIC,COEFF,GRAV

ENERGY CONVERSION ARGUMENT SPELLING CORRECTION
JOHN DOE
JOHN SMITH

CORRECT MISSPELLING OF ARGUMENT “N” TO “M"

IN ENERGY CONVERSION MODEL. ALL PREVIOUS RESULTS

USING THIS MODEL ARE INVALID. THIS ERROR WAS INTRODUCED
IN UPDATE 23.

SUBROUTINE SUBRI (E,C,M)

ALLOW USER CONTROL OF MODEL A

BY NEW INPUT-VARIABLE, COEFF

JOHN DOE

JOHN SMITH

SEE REPORT NUMBER 12345 FOR AN EXPLANATION OF THIS
CHANGE.

ON CARD NUMBER 18 ADD THE INPUT
VARIANCE COEFF BETWEEN FRIC AND GRAV

The output of CDCID for the above cards will be the same except the *IDENT cards will become the following:
*IDENTASBR1268Q2 and *IDENTAABCD26SI].




Table 3. Sample documentation cards

*/AREENGR

A#EPRGMR

*A#SENDIN

A#SEND PCI

FNTLE IN COLUMNS 1-80
F'NTLE CONTINUATION (11-80)

NAME OF RESPONSIBLE ENGINEER
NAME OF RESPONSIBLE PROGRAMMER

USE THE ABOVE TWO CARDS OR, IF THE SAME PERSON,
USE THE FOLLOWING CARD

NAME OF ENGINEER-PROGRAMMER
HERE PLACE A DESCRIPTION OF THE MODEL OR A REFERENCH
10O THE DESCRIPTION

IF THE CHANGE REQUIRES AN INPUT CHANGE USE THE ABOVI
CARD AND DESCRIBE HERE OR REFERENCE THE CHANGE WITH
REGULAR CDC UPDATE COMMENT CARDS AND TERMINATE THI

INPUT COMMENT CARDS WITH THE FOLLOWING CARD

ADDITIONAL MODEL DESCRIPTION CARDS ARE ALLOWED HERI
IT IS RECOMMENDED TO TERMINATE THE DOCUMENTATION
CARJDS WITH THE FOLLOWING END CARD, BUT AN *IDENT
CARD WILL ALSO TERMINATE THE DOCUMENTATION SET

THE PCL IN COLUMN 11 1S OPTIONALI




except the title card which is recognized by the first
five characters only. Characters 6, 7, and 8 of the
title card are the PCl..

The tenth character on the title card (I on the
sample in Table 3) is the sorting index, which allows
the selected printing of categories in addition to the
model sorting that may be done using the PCL.
These allow, for example, the printing of all impor-
tant errors (all errors in a version which have been
released externally). Sorting indexes are discussed
further in Section 5.2.4.

Regular CDC UPDATE comment cards (‘““*/A”’
in columns 1 through 3) are used between the title
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card and end card for all documentation aside from
that on the specially formatted cards. The use of
the title continuation is not recommended since
restricting title information to one card allows for

a more manageable list of change titles to be
produced.

Use of the above documentation card conven-
tions allows the CDCID program, through its sort
and edit capability, to provide a wide variety of
selected portions of the total documentation avail-
able for the program, as well as to provide a con-
cise record of the history of the program and its
documentation.



5. CDCID PROGRAM METHOD

The purpose of the CDCID computer program
15 to provide a versatile and comprehensive
automated system to document computer code
development and changes. It provides for a one-to-
one correspondence between each change to a com-
puter program and a document which describes the
chanee. Furthermore, it provides an ecasy and
automated method for producing a wide variety of
selected portions of the total documentation
available concerning program changes.

A user’s guide is provided in Section 6 to sum-
marize the input needed by the casual users who are
interested only in preparing documentation for
insertion with their code changes. DFORM, a small
auxiliary computer program, is described in
Appendix C. It provides further automation to the
documentation process by allowing the user to
create a development form, complete with an
abstract, from the documentation section of a set
of updates.

The following description of the program
assumes a knowledge of the use of the standard
CDC UPDATE program.

5.1 Method Used

The CDC UPDATE program is used in conjunc-
tion with specially formatted CDC UPDATE com-
ment cards to describe and delimit documentation
sections in line with the regular CDC updates which
are used to make program modifications. The one-
to-one correspondence between the program
changes and the documentation for those changes
is maintained by use of a three character PCL which
appears on each CDC *IDENT directive and on the
documentation describing the changes. For short
descriptions of changes or whenever convenient for
the developer, the complete documentation for a
change appears as specially formatted comment
cards in the update input stream. For more lengthy
documentation, all that is necessary in the input
stream are the standard cards, described below, plus
a reference to another document.

The method for obtaining these correspondences
is by selecting CDC UPDATE identifiers as follows.
The first four characters of the UPDATE identifier
are an abbreviation corresponding to the subroutine
name. The next two characters are the sequence
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number of the update being made. The last three
characters are the PCL.. Since the CDC UPDATE
program appends this identifier to each card, every
card in the program points to a document with the
same three characters designated on it.

The CDCID program has the capability of insert-
ing a common sequence number in the fifth and
sixth characters of each card which can cause the
creation of a CDC UPDATE identifier, It also has
the capability of changing the fourth character of
a DECK or COMDECK name to make it unigue.
The method of selecting the four characters is
discussed in Section 5.3.

The PCL which relates the design or change
document to the actual source cards is normally two
letters followed by a number. Each change to the
code should have a unique PCL designator.

5.2 Input Processing

There are 28 different types of CDC UPDATE
cards which CDCID recognizes and processes.
These are divided into the following major
categories: identifier creation cards, regular CDC
UPDATE cards, sequence number insertion cards,
documentation cards, and sort-edit request cards.
A brief description of the function of these types
of cards is given below and is followed by a com-
plete card-by-card description of each card in each
category. For a complete listing of these different
types of cards, see the flow chart for subroutine
CTYPE in Appendix E.

The identifier creation cards are the CDC
UPDATE cards which cause an identifier to be
placed on a card; namely, the *ID, *IDENT, *DK,
*DECK, *CD, and *COMDECK cards. The regular
CDC UPDATE cards are the cards normally used
to change the program, and have no special format.
The sequence number insertion cards are instruc-
tions to the CDCID program to add a sequence
number to certain regular CDC UPDATE cards.
The documentation cards provide a description of
the program changes. The sort-edit request cards
are instructions to the CDCID UPDATE program
to print complete or selected documentation
according to the PCL or sorting index (which also
appears on the documentation title card.) or
according to a level of detail specified n the
sort-edit request.



521 Identifier Creation Cards. A CDC UPDATI

rd starting with *1D, *IDENT, *DK, *DECK
*CD. or *COMDECK cau

i
s

5.2.2 Regular CDC Update Cards
CDC UPDATE cards are all cards
CDC UPDATI

e |

ton. The
PDAT

5.2.3 Sequence Number insertion Cards

an identical sequ
capabili
number into the fifth
iaracters of the first parameter of an *ID
*IDENT, *DK, *DECK, *CD, or *COMDECK
CDC UPDATE directive. Cards with the
1 through 12 accomj

these six UPDATE directives

*/ #S1IDENT 2z
*/ #ENDECK 2z

*/ B#CDECK2zz

I'he zz represents the sequence number which will
be inserted. If zz contains blanks, no insertion will
be made. The first occurrence of any one of the
above three cards initializes the 2z value for the
others. No insertion 1s made for any card that
precedes the first occurrence of any sequence
insertion card. The insertion of the sequence
number continues until the end of the input file, or

until another sequence insertion card of the same

DECK cards wi
w the */ #21DENT:

e followed

characters ol

the documentation of
hanges. CDCID takes the sequence number from
the IDENT seguence
inserts it into the fifth and sixth characters in the
*IDENT name. When a new DECK or COMDECK
is being added, the DECK name should be formed

as for the *IDENT rame

number insertion card and

1 and sixth characters are replaced
should contain the fifth and sixth

the DECK name, or dashes if the
DECK name is shorter than six characters. Some
CDC UPDATE changes such as the *MOVE option
do not directly affect a subroutine. In this case, In

place of the DFCK name on the IDENT card use
CDCUPD, or select some other meaningful name

6.2.4 Documentation Cards. There are eignt
types of documentation cards as follows

I'he title card
#*XXX Y title in columns 11-80
and the end card
*/ #4END
begin and terminate the set of documentation cards,
called an edit set. The title card may be continued

with an unlimited number of title continuation cards
of the form




*/ ## title continuation in columns 11-80

(Columns 6 through 10 on the title continuation
card must be blanks.)

The second and third cards following the title
cards should contain the names of the Cognizant
Engineer and Programmer, respectively, who are
responsible for the changes. The format for these
cards is

*/ ##ENGR name in columns 11-80
*/ ##PRGMR name in columns 11-80

If the Engineer is the Programmer, the following
card may be used to generate the above two cards.

*/ ##ENGPR name in columns 11-80.

No other cards are allowed between the title, title
continuation, or Programmer/Engineer cards to
prevent generation of extraneous headings by the
edited format of the printed output.

The XXX in the title card above is the PCL, The
first character may be assigned to the model
Developer. The second character, usually a letter,
is chosen by the Developer. The third character,
usually a number, may be a sequence number which
is U for the base document and is incremented by |

for changes related to the same base document.
Alternatively, it may be any character needed to
make the PCL unique.

The Y on the title card is the sorting index, which
allows the selected printing of categories in addi-
tion to the model sorting that may be done using
the PCL. These allow, for example, the printing of
all important errors (all errors in a version which
has been released externally). The indexes that have
been reserved are shown in Table 4.

Within an edit set, a set of cards describir ¢ input
changes should be delimited by the following cards
at the start and the end of the changes, respectively.

*/ #EINPUT
and
*/ #EENDIN.

The use of the */ ##ENDIN card at the end of the
input changes is not necessary if the next card is the
*/ B#END card. For input changes which appear
in a document, not in the update input, this
*/ ##INPUT card should precede a reference to the
document.

In order to prevent a missing end card from caus-
ing subsequent edit sets or program changes from

Table 4. Sorting indexes

C = Model change

E = Error correction in a version not released externally

L = Error correction in the original base program

N =  New model insertion

P =  Programming change (other than Types E, L, R, S and V)

R = Error correction in a version released externally

S =  System-dependent change

T = Error correction for which the error occurred only in the development process and not
present in any official code version

v =  Program conversion change which is not system dependent




being incorporated in I edit

identitier creation d tl ird terminates

edit set

I he SOrt-¢«

525 SortEdit Request Card

request cards consist of an option dehuiler

columns |1 through 10 and option parameters
5

olumns 11 through 20. Two types

request cards, the edit and the sort cards, deter

which title cards (and associated cards

{

(

etermined by sort-edit level of detail requests) ar

prog essed

respectively remaining
edit requests deterrnine the level of detail

1}

the outstanding sort ¢

orma. o

output

thereol specified

#2EDIT XYZ

#48SORT ABCDEFGHI1I

at each o! 10 char¢

hrough 20
the sorting index in column 10 of
» card. Any number of character
may be used in the request. Whenever
found with any character, the amount of
be printed is determ:ned | 1e current sort-edit

level of detail

request. In order to control the order
of the edited output, separate sort and edit
may be used, since between a sort or ¢

the CDCIN file 1s rewound

For the following six cards, each subsequent card

t}

auses the production of output which includes the

output produced by the pievious card. The card
#ATITLI

produces a list of the title cards for all documenta

tion requested by the last sort or edit request. The

card

e contimuatior

Programmer names. The

ncludes, in addition, the input change sections. The

#8EDSID

includes, in addition, the *1D, *IDENT, *DK

*DECK, *CD, and *COMDECK cards between the

rd to which the sort or edit request applhies

following title card. The card
#4FORM

b '

auses the output to be printed in an edited for

1
U s
rather than as a straight listing of the cards. The
edited format is recommended since it separates the

cards according to PCI

Repeated use¢ I the
FORM card toggles s option off and on. The

default value is oft

5.3 Subroutine Abbreviated Name
Generation

Since the CDC UPDATE program requires
dentifiers, CDCID generates a unique

wurth character card identifier when necessary to
ensure uniqueness, as described below. Never
theless, the user can improve the clarity of the
update by using as many characters as available,
six, of the original deck name on the identi
creation cards. A suggested convention 1s to use
minus signs to fill out the first six characters if the

original DECK name is less than six characters

CDCID accumuiates an array containing the
identifiers found in the UPDATE input and if an
identifier which i1s not unique in characters |
through 4 and 7 through 9 is encountered, then the
fourth character is modified to ensure uniqueness

Fhis is done prior to sequence number insertion

In ordcr to increase the probabiiity that the fifth
and sixth characters produce the same substitution




characters produce the same substitution character,
the choice of the substitution character is depen-
dent on these characters in the following manner.
An integer is formed from the fifth and sixth
characters; this integer module 7 selects the
substitution characters for the following set:

R e =

These characters are used since they are legal
identifier characters, but are rarely used and,
therefore, should cause a minimum of conflicts with
existing names. If this identifier is still not unique,
the fourth character is incremented by one bit
(starting over at A if a display code of 54 is
exceeded) until uniqueness is obtained.

Note that the automatic name change mechanism
1s not applied to *CA and *CALL directives.

5.4 Program Change Label
Collating

Two new input options are added to allow sorting
of title cards alphabetically by PCL and to allow
placing selected output on a separate file for further
processing.

54.1 PCL Collating Input. The following card
placed before a sort or edit request toggles a switch
(initially false) to place the output card images as
modified by the program on the file:

*/ ##CLECT.
The card
*/ #COLAT

placed anywhere in the CDCID input collates the
cards on file SELECT alphabetically according to
the contents of columns 6, 7, and 8, the position
of the PCL on the title cards. Therefore, the only
cards which should be placed on the SELECT file
prior to use of this option are title cards.

54.2 PCL Collating Example. To get PCLs
printed alphabetically, use the following cards:

*/ #HTITLE

*/ #CLECT
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*/ ##EDIT EVERY PCL or request particular
PClLs

*/ BH#COLAT.
5.5 Program Files

The program card for CDCID contains the
information shown in Table §.

5.6 Program Control Cards

The following sample control cards may be used
to execute CDCID and pass a modified file to the
CDC UPDATE program.

ATTACH,CDCIDE,ID = GLS,MR = 1.
COPYBR, INPUT, UPDIN.
REWIND, UPDIN.

CDCIDE.

REWIND, UPDMOD.

UPDATE,l = UPDMOD.

5.7 Program Structure and
Documentation

CDCID is programmed using structured
programming. The program consists of two major
sections controlled by subroutines UPDATE and
EDITOR. Subroutine UPDATE controls (a) the
processing of the input cards and may change a few
of them (e.g., by inserting a sequence number into
*IDENT cards) and (b) the placing of the modified
cards onto file UPDMOD. Subroutine EDITOR is
used only if edited documentation output is
requested. For example, it may search for and print
out a list of all program change title cards or various
more detailed amounts of documentation. Table 6
provides a simplified structured flow chart for the
program. A more detailed flow chart may be found
in Appendix E, which is a source listing of the
program,

The program is self-documenting and contains
most of the information presented in this section.
In addition, it contains information of interest to
programmers, such as definitions of the variables
used in common blocks and argument lists.



Table 5. Contents of CDCID program card

PROGRAM CDCID(UPDIN, UPDAUX, UPDMOD,
| TAPES = UPDIN, TAPES6 = UPDAUX, TAPESS = UPDMOD,
2 OUTPUT,
3 TAPE6=0OUTPUT, DEBUG = OUTPUT,
4 SPOUT =256, SELECT = 256,
§ TAPE76 = SPOUT, TAPE77 =SELECT)
where

UPDIN = the input unit which, without the use of CDCID, would be the normal input to the
CDC UPDATE program.

UPDAUX = aninput unit which is processed prior to the UPDIN file. It allows sort-edit type requests
to be inserted in front of the regular UPDATE file.

UPDMOD = the output unit which contains the same information as UPDIN, except that when
the IDENT program option is used, sequence numbers are inserted into the *IDENT
or *1D cards. UPDMOD is rewound at the end of execution. Also, the fourth character
of the DECK name may change on the identifier creation cards.

SELECT = output file for edited card output. Its principal purpose is to hold title cards for collating.

SPOUT = temporary output file for sorted output from processed select file. SPOUT is later proc-

essed for formatting and its edited contents placed on the output file.




Table 6. Simp!ified structured flow chart for CDCID
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6. CDCID USER'S GUIDE

This section summarizes the input needed to the
code in order to insert documentation changes along
with a set of changes to the user's program. Each
special type of card used for program documentation
control has a keyword in columns 1 through 10.

To insert a sequence number into the fifth and
sixth characters of the *ID cards, the user should
use the */ ##IDENT card with a sequence number
in coiumns 11 and 12. Normally, this card precedes
all other update cards. For more complicated
sequence insertion requests, see the detailed input
description in Section 5.2.3.

Prior to each block of CDC UPDATE cards used
to modify a user program which have a common
purpose, the user should insert the following set of
cards to document that purpose. First, insert a title
card of the form

*/ #*XXX Y title in columns 11-80

where the XXX is a PCL, typically starting with an
initial assigned to the Programmer. The Y is a
sorting index. Refer to Table 4, sorting indexes, for
a list of possible sorting indexes which may be used.
The card

*/ B

with title continuation information in columns 11
through 80 may be used to extend the title card
information. The cards

*/ #HEENGR
*/ #AIPRGMR
*/ #EENGPR

can be used to identify the Engineer and Program-
mer, or both if the same, respectively, by placing
the name of the responsible individuals starting in
column 12.

Next, use CDC UPDATE comment cards (*/ )
to document the changes to the user program or to
refer to a document which describes the changes.

If the changes require changes or additions to the
program ‘nput, bracket the documentation of, or
reference to, the input changes (even if the same as
the principal reference) with the cards
*/ ##INPUT
and

*/ ##ENDIN.

Terminate the entire set of documentation for the
block with card

*/ #8END.

If a specially formatted output edit is desired,
place the card

*/ ##FORM
before the first sort-edit request.

The sort-edit requests can then follow to produce
complete documentation using the cards

*/ ##EDSAL
and
*/ #¥EDIT EVERY PCL.
Examples of various files associated with a

CDCID run are provided in Appendix F, which
shows the output from a sample problem.



7. CONGCLUSIONS
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Table A1

ode Version

ode Version Sequence

ognizant Engineer

ognizant Programmer
ompletion Report

onfiguration Control

Deficiency Report

Design Report

APPENDIX A
DEFINITIONS

Definition of terms

g required
eroffice memo will suffice

ptance report

test cases that exercises new models or code changes. A good accep
ase set 1s one which exercises the additions over, as much as prac

1¢ entire physical range of applicability and the entire range of user

mmediate SUpei 150! of a section leader)

) @ compuler program

I'he code librarian is responsible for maintaining configuration control of a
code. Functions of the code librarian include identifying coding conflicts among
merged updates to the code, maintaining needed auxiliary files, and maintaining

a test case library
A code version is any set of computer code operations and program data other
than user input data. A set of operations and data which differs in any way

from another set comprises a separate code version

T'he sequence of planned released code versions leading to the ultimate product

or code capability

Person responsible for designing and/or implementing new models and model

changes

Person responsible for designing and/or implementing coding changes
Formal document, see Table B-3 in Appendix B

Con/iguration control is the maintenance of reproducibility and traceability
of code versions and supporting data. Good configuration control includes
the monitoring of the quality of the changes to the code and documentation

of the code

Forma! document that identifies a deficiency or problem with an official code
version, see Table B-4 in Appendix B

Formal document, see Table B-2 in Appendix B




Table A-1. (continued)

Development File

Major Schedule

Manpower Loading Chart

Milestone Chart

Minor Network

Official Code Version

Released Code Version

Reproducibility

Section Leader

Traceability

Work Package

A file providing complete traceability of an official code version.

A description of the schedule for development of a specific code version in
terms of the work package start and completion dates.

A display of individual commitment by person for each work item in the minor
networks.

A description of the task steps necessary to produce a given code version,

A description of the detailed work breakdown within each work package. The
description should include detailed estimated man-hours and material dollars
for each work item and the associated completion schedule for each work item.

Code version created in conformance with model development and code change
procedures.

An official code version which has been reieased for public use.

Reproducibility implies the capability of reproducing code versions by an
automated process.

The lowest level supervisor responsible for an entire computer program
development effort.

Traceability implies that data are preserved which document both the actual
updates and the control cards used to make a code version. The quality of
the traceability is improved when documentation is added providing the reasons
for the updates or when a link between the updates and its documentation
is provided.

For a given set of related tasks, a work package will specify the scope, the
inputs required to complete the tasks, the deliverable outputs, the associated
major milestones, the allocated resources, and the minor network.
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APPENDIX B
SAMPLE QUALITY CONTROL FORMS

d “‘,).11”'.
Code Development Fo

very update to the computer

Table B-1. Code development form

Title of Model or Change

Work Package Number
Cognizant Engineer
Cognizant Programmer

Abstract

Manual Change Required (Circle)

Contents of Development File

Completion Date

Deticiency R:.‘,‘uv'
Design R‘\"!\nr'

Completion Rg[\'.vj
Acceptance Report

Update documentation

Other

Approval of Development Plan

Section Leader Date




Table B-2. Suggested format for design reports

1. Report Cover
2. Acknowledgments
3. Table of Contents
4. Model/Code Change Requirements
Background information and motivation for model or change
Specific requirements
5. Proposed Model/Code Change Design
a. Model Description
- Complete analysis or formulation
- Complete set of auxiliary data (boundary and initial conditions, supplemental material)
b. Coding Changes
- Explanation of how model/change to be implemented
List of subroutines and common blocks to be affected
- General flow charts indicating how subroutines to be added or changed interact with code
- Input revisions including acceptable ranges of input data and input diagnostic messages
- Qutput revisions
6. Proposed Acceptance Test Cases
- List and describe all test cases
- Test cases should exercise all input opiions

7. References




Table B-3. Suggested format for completion reports

notivation tor model

Model/(

Final Model Description

|

iplete analysis or fermulation

set of auxiliary data

anation ol how model implemented
subroutines and common blocks affected

tor each new routine

flow charts indicating how added or changed subroutines interact with code
fining FORTRAN names for math variables used in analysis, input data, and

del

local vanables

Input and Model Preparation

Modeling guidelines if appropriate

Output Description

Definition of edited quantities

Explanation of diagnostic messages and recommended remedial action

Control Cards (include only it model/change requires a new set of control cards)

Results of Acceptance Test Cases

each test case (refer to microfiche title and run ID)

References
Microfiche Envelope

I'est cases

Listing of update set

Revision Appendix (if required)




Table B4. Suggested format for code deficiency report

Code/Version Date
Deficiency Number Deficiency Report
(to be assigned Author

by Section Leader)

1.  Summary Description of Problem or Deficiency

2. Deficiency or Problem Initiator

Phone Address

Response Requested? Yes ____ No

3. Deficiency Category

errr..... Input Error . Code Deficiency or Shortcoming
Code Error oo Use Beyond Code Design Limits
Machine Error e Unknown

4. Plan for Resolution (Use Additional Sheet if Necessary)

5. Resolution: Yes No

If yes, Date
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Table B-5. Code change forim

Version Number

I'itle

ACCEPTANCE TEST CASE RUNS

RESULTS

Cumnpletion Last Version
Iest Name Microfiche Label Report Version Used for Checkout Comments

APPROVALS

sults Code
Identical Waved by
Essentially Version Code Accepted by Section
Same I Final Designer or Leader
Different Not Final Section Leader If Codes # 1.}

Approved-Section Leader Date
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DFORM, A COMPUTER PROGRAM FOR AUTOMATIC CREATION OF
DEVELOPMENT FORMS
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APPENDIX C
DFORM, A COMPUTER PROGRAM FOR AUTOMATIC CREATION OF
DEVELOPMENT FORMS

DFORM 1s a computer program which allows a
user to create a development form, complete with
an abstract, from the documentation section of a
set of updates. The main advantage of using
DFORM is so that the abstract which is prepared
as part of the required update deck documentation
does not have to be retyped onto the development
form. DFORM also relieves the code developer of
the need to enter onto the form the title of the
change, the program change label (PCL),
developer’s name, and the date of the update
documentation. It also helps prevent a mismatch
between the information filed on the development
form and that included in the actual update.

The documentation card inages must conform
to the format requirements of the CDCID
UPDATE program. However, other cards such as
control cards +mu update cards may also be present
on the input  'c (PCLFILE), since the creation of
adevelopm.  jorm is activated by the presence of
a title card . / #* in columns | through §) and
terminated by an *ID, *IDENT, or */ ##END
starting in column |1,

The DFORM program is written in FORTRAN-77.
It requires no input cards since the directives needed
to control its options are all accessible as execution
card parameters. A call to GETPARM (see
Reference C-1) within the program gives the code
access to the parameter values. The default name of
the file from which the development form informa-
tion is taken is PCLFILE. The input on this file must
be in the proper format since no error checking is
done by DFORM. Prior processing of the update
through the CDCID program, which performs
extensive error checking may be desirable for those
inexperienced with the format requirements.,

An important requirement on the documentation
placed on file PCLFILE is that all */ ##ENGR,
*/ BHPRGMR, and */ #¥ENGPR cards must
precede the rest of the documentation, since the first
other type of card, except for empty comment
cards, signals DFORM to begin processing the
abstract printout.

The only other file, besides PCLFILE, used by
the program is the OUTPUT file, which contains
the development form.
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Normally, the user will not need to use any of
the user-controlled parameters allowed on the
program execution card. The user simply places the
update deck(s) on a local file with name PCLFILE
and executes the CDC command:

DFORM.

This produces a development form with abstract,
title, etc., on file output.

To place the update deck on a different file, the
user places an additional parameter on the
DEFORM command as follows.

DFORM PCLFILE = filename.

If the changes being made are all minor and
require no further documentation of any kind, the
user may cause the letter X to mark all of the
YES-NO options on the form by using the
following.

DFORM,NO.

To process a file which contains many title cards
but only those starting with a particular letter or
letters are wanted, the user may use the PCL
parameter. If the value used for the PCL is three
characters, then only the title cards with this PCL
in columns 6, 7, and 8 are processed to produce a
development form. If the value for the PCL
parameter is one or two characters, only titles with
PCLs that start with these letters are used. For
example,

DFORM,PCL =$A §.

creates development forms for all sets of update
documentation with a PCL starting with the let-
ter A, that is, processing begins when the following
characters are found in columns | through 6:
*/#*A. The above three parameters may also be
used together or in any combination.

Since it is desirable to have the development form
printed on 8-1/2 by 11 paper, a procedure may be
used for this purpose. Table C-1 shows such a
procedure and contains its own documentation as



Table C-1. Procedure (PROC) for DFORM
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comment ca.ds which the reader may refer to in
order to understand all of its options.

The simplest use of this procedure is as follows.
Attach a local file, PCLFILE, containing the cards
for which development forms are to be generated
with the following card:

ATTACH, PCLFILE, PFNAME, ID = UID.

Here, PFNAME is the name of your permanent file
and UID is your user 1D.

Next, attach the file containing the PROC, as
with the following control card.

ATT, TPROC, ID=GLS, SID = GLS.

INEL users, note that the above card assumes the
PROC is on a file, TPROC, belonging to user GLS,

REFERENCE

and that the file uses an ATT, not an ATTACH,
since it is a file contained on a Lehigh University
Small Permanent File Manager managed file.

Next, execute the procedure with the following
card:

BEGIN, DFORMX, TPROC, UID.

Here, again, UID is your user ID.

Table C-2 provides a listing of the DEFORM
program set up to produce development forms for
the TRAC-BWR program developed at the Idaho
National Engineering Laboratory by EG&G Idaho,
Inc. Table C-3 provides a sample development form
for this particular program as generated by
DFORM.

1. Control Data Corporation, FORTRAN, Version 5, Reference Manual, Rev. F, 60481300, 1982.



Table C-2. Source listing for program DFORM

GLSFTHO,T3T7,P2, GLSTIO FTNS COCIOD/DFORX

ACCNTIGLS » CHE » enutdatds , v~ SRR )

BEGINSFTITLE»» TITLEL=SCOCIO/OFORMES,

COMMENT CRT JATTACH,FILESETI0*GLSsMRe],

COMMENT JCHY .GF» TRC/A/DFORX,

COMMENT oCMT JATTACH, PCLFILE)ID®GLS,  MR=],

COMMENT JCMT JATTACHs PCLFILESID®"GLS)MR=],

EXITsUe

REQUEST,LGO,*PF,

FINS, LO=S/A/R/M,08,

RPLILGOSDFORMy TO®GLS, P~ SHENDNEN » <R = QNN » 5 [O=GLS»RP=999,

COPYBR» INPUTPCLFILE.

REWIND» PCLFILE,

REQUEST»ROUT,»*Q,

MAP(PART)

COMMENT 4CHT (LGOsROUT,PCL=A,ND

LeQ»ROUT»ND.

REWIND,ROUT,.

COPY,ROUT,OUTPUT,

REWIND, ROUT,

COMMENT oCHToROUTESROUT,»SC2,0CoPR)FIDGLSCUSFCoaLlaTIDCoo*oREP=],
PROGRAM DFCORM(OUTPUT)

$ % ¢ ¢ % % ¢ ¢ % PROLOGUE
TITLE: DFORM == CREATE A TRAC-BWR DEVELOPMENT FORM

PURPUSE: THE PURPOSE OF THIS PRUGRAM IS TO
CREATE A COPY OF THE TRAC~-BWR DEVELOPMENT FORM
FROM A LISTING OF THE STANUARD DOCUMENTATION
ON A COMPUTER FILE.

AUTHOR== Go Le SINGER, EGAG IDAMO, BOX 1625, I0AHO FALLS» ID. 83401

IMPLEMENTATION NOTES:
ATT,0FORM» ID=6LS»SLD*GLSoNR=],
FINS»I=OFORMX, OPT=2,ke3,8=DF0ORM,
OFORM.

¢ [NPUT DESCRIPTION ees

¢ INPUT ON FILE PCLFILE MUST BE STANDARD TRAC-8wR DOCUMENTATION
¢ IN GUOD FORM,.

® NU ERROR CHECKING IS OONE ON THE FORM OF THE INPUT,.

L

#5253 PRUGRAM DOCUMENTATION ¢99

OFORM IS A COMPUTER PROGRAM wHICH ALLOWS A USER TO CREATE A
DEVELOPPENT FORFy COMPLETE WITH AN ABSTRACT, FROM THE OQOCUMENTATION
SECTION UF A SET OF UPDATeSs THE MAIN ADVANTAGE OF JUSING OFORM IS5 SO
THAT THE ABSTRACT WHICH IS PREPARED A5 PART OF THE REQUIKED UPDATE
DeCK DOCUMENTATION DOES NOT HAVE TO BE RETYPED ON TO THE DEVELOPMENT
FORM, DOFORM ALSO RELIEVES THE COOE DEVELOPER OF THE NEED TO ENTER
ONTD THE FORM THE TITLE OF THME CHANGE » THE PROGRAM CHANGE LABEL,

HIS NAMEs, AND THE DATE NF THE JPOATE DUCUMENTATIONs IT ALSO HELPS

LR IR IR B B O I IR
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Table C-2. (continued)

'E P EEEREEE E E NI I N N I I R N N N I N N I R R I B B

PREVENT A MISMATCH BETWEEN THE INFOMATION FILED ON THE OcVELOPMENT
FORM AND THAT INCLUDED IN THE ACTUAL UPDATE.

THE DOCUMENTATION CARD IMAGES MUST CONFURM TO THE FORMAT
REQUIREMENTS OF THE CDCID UPDATE PROGRAM; HuUWEVERs OTHER CARDS SUCH
AS CONTROL CARDS AND UPDATE CAKDS MAY ALSO 8t PRESENT ON THe INPUT
FILE (PCLFILE)» SINCE THE CREATIUN OF A DEVELUPMENT FORM IS ACTIVATED
BY THE PRESENCE OF A TITLE CARD ('s/ we' IN COLUMNS 1=5) AND
TERMINATED BY AN 'sI0%, *S[DENTY, OR "%/ SeEND ' STARTING IN
COLUMN 1.

THE OFORM PROGRAM [5 WRITTEN IN FORTRAN=77« LT REQUIRES
NO INPUT CARDS SINCE THE DIRECTIVeS NEEUEDL TG CONTROL ITS OPTIONS
ARE ALL ACCESSABLE AS EXECUTIUN CARD PARAMETExSe A CALL TO
GETPARM WITHIN THE PROGRAM GIVES THE COOE ACCESS TOU THE PARAMETER
VALUESs THE DEFAULT NAME OF THE FILE FROM JHICH THE DEVELOPMENT
FORM INFORMATION IS TAKEN IS PCLFILEs THE INPUT ON THIS FILE MUST
BE IN THt PROPER FORMAT SINCe NO EKROR CHECKING IS OONE BY DFORM.
PRICOR PROCESSING OF THE UPDATE THROUGH THE COCID PROGRAM, WHICH
PERFORMS EXTENSIVE ERROR CHECKING MAY Bt OESIRABLE FOR THOSE
INEXPERIENCED WITH THF FURMAT REQUIREMENTS.

AN IMPORTANT REQUIREMENT ON THE OOCUMENTATION PLACED ON
FILE PCLFILE IS THAT ALL "%/ #0ENGR', '*/ BRPRGMR', AND
Y%/ BOENGPR' CARDS MUST PRECEUVE THE REST OF THE DOCUMENTATION,
SINCE THE FIRST OTHER TYPE JF CARD, EXCEPT FUR EMPTY COMMENT
CARDS» SIGNALS DFORM TO BEGIN PRUCESSING THE ABSTRACT PRINT QuT.

THE ONLY OTHER FILcs» BESIDES PCLFILEs USED BY THE PROGRAM
IS THE CUTPUT FILEs wHICH CUNTAINS THE DEVELGPMENT FOxM,

NORMALLY, THE USER wWILL NOY NEED TO USE ANY OF THE USER
CONTROLLED PARAMETERS ALLOWED ON THE PRUGRAM EXECUTION CARD. HE
SINPLY PLACES HIS UPDATE DECK(S) ON A LOCAL FILe #ITH NAME PCLFILE
AND EXECUTES THE CDC COMMAND?®

DFO&RNM.

THIS PRUCDUCES A OEVELOPMENT FORM JITH ABSTRACT» TITLE» ETCe ON FILE
QUTPUT,.
IF THE USER WISHES TU PLACE HI5 UPOATE DECK ON A DIFFERENT FILE,
HE MAY PLACE AN ADDITIONAL PARAMcTER ON THE DEFORM COMMAND AS
FOLLOwWS «
DFORMPCLFILE=FILENAMNE,

IF THE CHANGES BEING MADE ARE ALL MINUR AND REQUIRE NO FURTHER
DOCUMENTATION OF ANY XIND, THE USER MAY CAUSt THE LETTER *x* TQ
MARK ALL OF THE YES=NO OPTIONS ON THE FORM BY USING THE FOLLOWING.

OFURM,NOD .

IF THE USER WISHES TO PROCESS A FILE #HICH CONTAINS MANY TITLE
CARDS BUYT ONLY WANTS ONES STARTING wITH A PARTICULAR LETTER OR
LETTERS» ME MAY USE THE PCL PARAMcTER. IF THE VALUE USED FOR THE PCL
IS THREE CHARACTERS, THEN ONLY THE TITLE CARDS wIPH THIS PCL IN
COLUMNS 65 7 AND & WILL 3E PROCELSED TO PROODUCE A ODEVELOPMENT FORA,
IF THE VALUE FOR THE PCL PARAMETER IS5 ONE OR TwO CHARACTERS, ONLY
TITLES wiITH PCL'S THAT START wiITH THESE LETTERS wILL BE USED.

FOR EXAMPLE,

OFORM,PCLeSA 8,

WwILL CREATE DEVELOPMENT FORAS FOR ALL SETS UF UPDATE DOCUMENTATION
WITH A PCL STARTING WITH THE LETTER "A', THAT 1S, PROCESSING wiILL
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Table C-2. (continued)

* BEGIN WHEN THE FOLLOWING CHARACTERS ARE FOUND IN COLUMNS L-o¢
® Y%/ A%A', THE ABOVE THREE PARAMETERS MAY ALSO BE USED TOGETHER OR IN
* ANY COMBINATION,

-
* #%% END OF PROGRAM DUCUMENTATILION ws»
L
IMPLICIT LOGICAL (A=2)
.

*48 CONSTANTS 0w
Ll
. (FILE UNIT NUMBERS)
INTEGER F5
PARAMETER (F5 = 5)
~
-
%% VARIABLESses
.
INTEGER INSs» ABSTR, Js LNs LINs Ls NPARM
INTEGER IPARM(10)
CHARACTER PCLFILE®16,PCLSAV®]
CHARACTER CHOLD®B0,STAT*10+B8L*10»CONLY®8O
CHARACTER ENGR®40,PRGMR*40,BLANKG*40,PDAT*1O
CHAKACTER DDAT*10,0LINE®BO,PAREN®35,CUATE®L1O0-DATE®*LO
CHARACTER PARNX®35,PCLADO* 3, CARDAD®*3,PCL*T7)AND*T
CHARACTER PARML(L10)®%10,PARN2(10)*10

o
*%% DATA
B
DATA STAT /7'0LD*/
OATA PCLFILE/'PCLFILEY/
DATA BL 7? vy
DATA ENGR /' Y/, PRGAR /1t vy
UATA POAT /08800000007 /,00AT /V=mwmmaccanaly
DATA PAREN /'L ) 50 ( 10y
DATA PARNX /'L ) { %) ( AN}
DATA PCL $/9 ANG /¥ vy
-
# % % & % & ¢ % ¢ EXECUTION
.
CODATE = DATEC()
C
C SET UP CHARACTER TEST VARLABLES
(
CUNLY » 'y YSIBLIIBLI/BLZIBLIIBLIIBLIIBL
BLANKG = BL/ZBL/Z/BL/VBL
DLINE = DODAT//0DAT//D0AT//DDAT//ODAT//0DAT//00DATZ/00AT
C
C GET JOB CARD PARAMETERS
c

ANG = "X X*
PCL = ¥ '
00 168 I = 1,10
CALL GETPARMIPARNLUI)»PARMZUL)» IPARNLL) )
IF C(IPARMLII) o4LTs 0) GO TO 199
198 CONTINUVE
199 CONTINUVE
NPARN = [=]



Table C-2. (continued)

PCL » '
AND » "xx¢
D0 248 1 = 1sNPARNM
IF (PARML(L) +EQe '"PCL") THEN
IF (IPARMUI) +EQe 1 +UR, PARMZ2(I) +EQ.
pCL.I L
ELSE
PCL = PARMZ2(I)
ENDIF
ELSE IF (PARMII(L) +EQs '"NO') THEN
AND = NOY
ELSE IF (PARMLI(I) +EQs "PCLFILE"*) THEN
IF (LPARMII) +EQGs Q) PCLFILE = PARM2(])
clLSE

PRINT #,"UNRECOGNIZED PARAMETERI ' PARNL(I)
ENDIF
246 CONTINUE

OPEN THE FILES

STAT = 'OLD?
OPEN(FS)FILE=PCLFILE,STATUSSTAT,IOSTAT=I0S)

IF (105 «GT. Q) THEN
PRINT #,'0OPENING OF "»STAT, *FILE * ,PCLFILE,
' NOT SUCCESSFULe S$#%=%% FATAL ERROR?
STop
ENDIF

SET FOR & LINES PER INCH
PRINT S(v0Q00, 700500 0

LOOP OVER PCLFILE CARDS

ACTIVE = JFALSE.
ABSTR = O
D0 288 J = 1,99999
READIFS, " (A) ", IOSTAT=I0S,END=212) CHOILD

IF (105 «NE. O) THEN
GO TO 299
ENDIF

SET UP TO CHECK wHETHER THERE ARE RESTRICTIONS ON WHICH PCL'S
ARE TO BE PROCESSED» AS SPECIFIED UN THE OFORM EXECUTION CARD
AND BROUGHT IN ON THE GETPARM CARD.

OO eN

LN = INDEX(PCL,* ') = 1
[F (LN +LEs O) THEN
LN = O
FCLADD = ¢ '
CARDAD = ¢ '
ELSE IF (LN LEQ, 1) THEN
PCLADD = PCLILsL) I '




Table C-2. (continued)

CARDAD = CHOLDtG2S)I/Y ¢
ELSE LF (LN +EQs 2) THEN
PCLADD = PCL(L12)0/7" *
CARDAD = CHOLD(&17)//"
ELSE [F (LN EQs 3) THEN
PCLADD = PCL(11:3)
CARDAD = CHOLDI(AK18)
ELSE [F (LN +GT, 3) THEN
PRINT #,' FATAL ERROR IN DFORM == PCL ON EXEC CARD TuO LOUNG®
STUP * FATAL IN OFORM == PCL ON ExeC?
END LF

CHECK FOR A TITLE CARD UR TERMINATOR CARD.

aia R ol o)

IF (CHOLD(L1:5)//CARDADCEQe"®/ 99/ /PCLADD) THeN
ACTIVE = . TRUE.
AASTR = O
ENGR = BLANKG
PRGMR = BLANKS
PRINT d(ropee, 23x,000¢s TRAC-BWK ODEVELUPRENT FORN 8%t )e
PRINT (v 0009, T10sA»TOO,A) ' HOLD(10210),CHOLD(62B)
PRINT *(T5,AsT58,A) s DLINECLTLIO),OLINECL120)
PRINT Y(T5,%*SORT INDEX"*,/T58,"'PRCGRAN CHANGE LABEL'*)?
PCLSAV = CHOLD(618)
PRINT *(**0" ", T5,Ap/T5,Ap/T5, " *TITLE OF MODEL OR ChANGE'")*,
' CHOLD(LLtBO),
' DLINEC(L173)
ELSE
IF (CHOLO(11t4).EQe**ID * LOR,
1 CHOLD(L 7)) EQ. Y *[DENT * LOR.
1 CHOLD(L119).EQu*®/ #ochD ') THEN
ACTIVE = JFALSE.
ABSTR = O
ENDIF
ENDIF

IF (ACTIVE) THEN
EORP = ,FALSE.
THIS SECTIOUN STORES THE ENGINEER AND PROGRAMMER MAMES
FOR PRINT OQUT IN THE ABSTR = ] SECTION.

ocooOon

IF (ABSTR LEQs O +ORs ABSTR +kQ. 1) THEN
IF (CHOLD(115) +EQe "%/ #8') THEN
IF (CHOLD(6:9) +cQe 'ENGR') THEN
ENGR » CHOLOD(11150)
ELSE IF (CHOLD(6110) oEue 'PRGMR') THEN
PRGMR = CHOLOD(LL150)
ELSE IF (CHOLO(G110) +EQs '"ENGPR') THEN
ENGR = CHOLD(111t50)
PRGMx = CHOLDILL1I50)
ENCIF
ENDIF
ENDIF

C CURKENTLY IN DOCUNENTATION PART OF UPDATES



Table C-2. (continued)

OO0 O0

IF (ABSTR +EQ., 0O) THEN

MAIN PURPOSE OF THE ABSTR = O SECTION IS TU DETERMINE
WHEN THE ABSTRACT SECTION BEGINS, IN wHICH CASE
ABSTR wILL BE SET TO 1.

ENDIF

IF

THE FOLLOWING LOGIC SETS THE ABSTRALT FLAG UN
(ABSTR = 1) wHEN B80TH ENGR AND PRGMR HAVE
BEEN SET OR WHEN EITHER HA3 BEEN SET AND

A NON BLANK */ CARD IS cNCOUNTERED.

[F (ENGR o NEs BLANKG ,AND, PRGMR .NE. BLANKS) THENM
ABSTR = ]
EQORP = «TRUE.
ELSE IF ((ENGR.NEJBLANKS LOR. PRGMR.NE.BLANKS)
«ANDs ((CHOLD «NEs CONLY) LAND,
(CHOLD(G619) 4 NEL"ENGRY ) LAND,
(CHOLD (61 10)«NEL"PRGMRY) LAND.
(CHULD(6110) «NEL'ENGPR"' ) ) )THEN

ABSTR = ]
EORP = ,TRUE.
ENDIF

(ABSTR LEQs 1) THEN
PRINT (00000 ,TS,AsAp/T5,A3LsT45,A32,/
TS5» " 'RESPONSIBLE ENGINEER' ', T45,
YYRESPONSIBLE PRUGRAMMER' "),
ENGRyPRGMR,DLINE(Lt3L),0LINECLE22)
PRINT ®(00Q00,T55,00YES NOPY /T5,A245T45,A32/»
TS5 AsTA5,A) Y,
OLINECL®30)»0LINE(LI32),
YOEVELOPMENT BASE VERSIOMN',
"MANUAL CHANGE REQUIRED (CIRCLE)"
PRINT 0(v0000,/T25,%0¢% CONTENTS OF DEVELOPNENT 'Y,
0 FILE eeve )
PRINT '"(/sT35,%'YES (X) NO (X)'*,T55,
YYCOMPLETION DATEY )
IF (AND «NEs "NO') THEN
PRINT *(TS5, " DEFICIENCY REPOKT' ', T35,4A,
/TS5 "'REQUIREMENTS DOCUMENT ', T35, A,
JTS5, " YDESIGN REPORT' ', T15,4,
/TS5, " "CONPLETION REPORT* ", T35, A
FT5, " VACCEPTANCE REPORT**,T35,4s
/T5: Y YUPDATE DOCUMENTATION?Y,
TASs "% X))V, 755,00 )Yy
TS7oAs /TS, " 'OTHERIV /)Y,
PARENs PAREN) PAREN, PARENS PAREN,CNATE
ELSE
PRINT *(T5,''DEFICIENCY REPQRT'',T350 4,
ZTS5) " "REQUIREMENTS DUCUMENT® *, T35, A,
ITSo Y 'DESIGN REPURTY 1 ,T35,4s
JT5, " '"COMPLETIUN REPORT ' ', T355As
ITS5, VVACCEPTANCE REPORTY ', T35,4,
/TS YUPDATE OQCUMENTATION' Y,
P35, %% X))V, T755, ¢ My,
TSToAs /TS *OTHERIYV /)0,
PARMA s PARNX s PARNX » PARNX» PARNX,COATE



Table C-2. (continued)

ENDIF
PRINT (00000 TS, " APPROVAL OF CEVELOPRENT PLAMNT
AsAphp/
T37, **TRAC~BWR 3JECTION LEADER'Y,
T71,*'DATE YY),
DLINECL323) 80 (139)»DLINECL2L0)
PRINT o(00009,/732XKp"" & ABSTRACT #*'/ !
LIN = 33
ENDILF
IF (ABSTR LEQ« 1 «ANDe cURP) THEN
ABSTR = 2
:.L:‘. I‘ (AB)TR o\JTl ) .‘N\Jo '~dro EIR")’ 'Ht~
LIN = LIN ¢+ |}
IF (LIN +GEs 57) THEN
LIN = ]
PRINT v 00, 15x,008% TRAC~BWR DcVELJIPMENT'Y,
0 FORM == CONTINUED #%'7,T765,
TOPCL = "Y', A /7)Yy PCLSAY
ENDIF
PRINT *(T5,A)',CHOLD(3180)
ASSTR = 2
ENDILF
ENDLF
CONTINUE
CONTINUE
pp['.] O(OO‘IIO/"YlI,‘
STOP
END
¢/ #%ABC N TITLE 1 FOR PCL=ABRC
O/ BRENGPR 6o Lo i{N(lEq
./ THE ABSTRACT FOR PRUGRAM CHANGE ABC SHOULD DESCRIBE
®/ THE REASON FOR THE UPDATE.
¢/ e lNPUT
*/ PLACE THE DESCRIPTION OF ANY INPUT CHANGES
O/ NEEDED 8Y THIS UPDATE HERE.
*/ BeENDIN
.y ITHER DOCUMENTATION IS ALLOWED AFTER THE INPUT
¢/ DESCRIPTION wHEN THE *7 #0ENDIN CARD IS5 USED.
®/ PeEND
o100 SUBLSCABC
o/ THE CARDS TO UPOATE THE PROGRAM FUR CHANGe ABC GO
./
.y
®/ O*ACE T TITLE 2 FOR PCL=ACE
7/ BOENGR Gs Le SINGER
&/ SOPRGMKR M, A, STONE
./ THE ABSTRACT FOR PRUGRAM CHANGE ACE >HOVLD QESCRIBE
¢/ THE KEASUON FOR THE UPDATE.,
¢10 SuB2=~-ACE
¢/ THE CARDS TO UPDATE THE SUBROUTINE SUB2Z FOR CHANGE ACE GO MERE.
¢ID SUB3I=~ACE
¢/ THe CARDS TO UPDATE THE SUBROUTINE SUB3 FOR CHANGE ACE 60 HERE.
./
./
®/ S%DEF T TITLE 3 FOR PCL=DEF
®/ PIPRGHR Go Lo SINSER
®/ BOENGR  GaL.SINGER




Table C-2. (continued)

s/ THE ABSTRACT FOR PROGRAM CHANGE DEF SHUULU OESCKIBE
¢/ THE REASCN FUR THE UPDATE.

*I0 S5UB4~~DEF

®/ LAST CZARD

Table C-3. Sample DFORM output for a TRAC-BWR development form

*8% TRAC=d9wR DEVELUPMENT FURM *52»

PRUGKAM CHANGE LADEL

SPAOS CLLIMINATE UNUSED ARGUMENT IM CALL TO DPUNR FROM DAPLTY

KESFONSIBLE PRUGRAMMER

VEVELUPPENT BASE VFERSION RANUAL CHANGE ReQUIKED (CiRCLe)

*% CONTENTS CGF DEVELOPPMENTY FILE e
ES (x) Jd (x) COMPLLTION DATE

VEFICIenCY REPORTY )

~N
{
FEQUIRE™ENTS DCCUMENT {
JESIGN FEPORTY {
COMPLETIUN REPCRT {
ACCEPTANCE REPCRTY {
UPDAT:e LOCUMENTATION Q2723/83
CTHERD

)
)
)
)

APPRLUVAL OF DEVELOPMENT PLANI
TRAC=dwR SECTION LEACER

¢ AGSTRACT »

PROGRAF OMPIT CALLS SUBRUUTINE OPUWR wiTH AN ARGUMENT, BUT
UBRILT INE DPOWR DOES NOT HAVE AN ARGUMENT LIST. THILS SHOULD BE
A MAxPFLESS ERROR, BUT IS CORRECTFLU MERE FOR CLEAN UP PURPUSES.
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APPENDIX D

SUGGESTED FILING PROCEDURES

T'his appendix provides a method of handling and
filing the forms and other documentation for a code
development effort.

The development forms should be prepared by
the individual contributors to the code and given
to the Section Leader for his information, review,
and approval. The Section Leader should pass these
forms (or copies thereof) on to the Code Librarian
as they are approved. The Code Librarian accumu-
lates these forms, assures that the corresponding
update cards are incorporated into a candidate ver-
sion of the code, when appropriate, and returns a
complete set of forms and internal documentation
for an apparently acceptable version to the Section
Leader for approval.

The acceptance reports should be addressed to
the Section Leader but given first to the Code
Librarian. The librarian accumuiaies and files them
for presentation to the Section Leader prior to the
acceptance of an official version.

The following files should be maintained to back
up and document a computer code:

1. Computer Files:

In addition to permanent files needed for
current use of the computer code, the
following items should be maintained on
tape (or equivalent) backup: the source
program as a CDC Update Program
Library, object code, absolute code
(optional), and an accumulation of the
update cards used to create each previous
version of the code.

This method allows complete reconstruc-
tion of any version of the code by simplv
retaining an original and final code tape.
Reconstruction may be accomplished from
the original version by performing the suc-
cessive updates contained on the final tape
or by yanking correction sets from the final
program library. In addition, the accumu-
lated updates may be processed by CDCID
in order to provide a variety of types of
selected documentation.

]|

Another desirable item to accumulate on
the code tape is a list of title cards. This
allows a complete set of titles of the
changes to all previous versions to be listed
both chronologically and alphabetically
cach time a new version is created.

Microfiche or Computer Paper Output:

The hard copy output of all computer runs
used to generate new code versions should
be saved in order to show card insertions
and deletions, code compilations, and load
maps. The output of computer runs for all
test problem cases should also be saved.
Questions concerning the insertion of
previous update and test case results fre-
quently occur during subsequent code
development. Rapid access to this informa-
tion proves invaluable in code debugging
and development.

Notebook for Each Code Version:

A notebook should be maintained for each
o*ficial code version and should consist of
the following items as applicable. Items a
through f should be filed by program
chunge label (PCL). ltems g through j
should be filed by update.

a. Code development forms

b. Formatted documentation of code

update listings down to the *IDENT
cards in level of detail

¢. Acceptance reports

d. Deficiency reports

¢. Design reports

f. Completion reports

g. List of changes for update merge
h. List of notes on the update

i. Code change furms

1. Plot output.
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N APPENUIX E
SOURCE LISTING OF PROGRAM CDCID

A source listing in the form of the COMPILE file inside of this repor.’s back cover. The source listing
output L.om a CDC UPDATE run is provided in comaips a structured flow chart ol the CDCID
. Tabk ', which is included on microficue on the prograit.
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APPENUIX F
CDCiD SAMPLE PROBLEM

The following sampl: pioblem output shows the
contents of various files rs-ociated with a CDCID
run. Notice that the input file, UPDIN, and the
modified input file, UPPMGD, are ideniical except
for the insertion of the sequence nutaber specified
on the */A#IDENT 12 card into the *1D, *CALL,
and *COMDECK cards. Note that the sequence
number was not added to the *DK cards due to the
blanks in the sequence number position on the
*/A#ENDECK card. Also note that the szquence
number insertion took place for the *CALL card
with $8 in columns § and 6 of the identifier, but
not for the other *CALL card.

59

The OUTPUT file sheuld be checked for the
accarrence of any nonzero values following
SUMMARY ERROR COUNT, which would indi-
cate errors or the existence of cards that appear to
oe intended as CDCID program cards but are not
properly formatted. The change count column
cpposite the old and new identifier columns simply
telis ilow many modifications were made to the old
<ard ‘dentifier.

The SELECT file contains a list of the title cards.
Examples of the control cards needed to execute
CDCID for two different purposes are also inclu ‘ed.
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. . v
: LISTAING oF FILE JUPUIN dEFJRE COCu0 RUN :
L L L R P

®7 NOUT: 12

T
v/ 4
Y §
./ A
LY T T
./ .--u,t L VE
*/ sne
v/ one| :0!12
SaNycek
evLA]l SAMPLE TITLE CARD FUR CHANGE [T+ PLLeSAL
loswc?ﬁ Ge Lo 3INGE

gg ?H hTATlﬂﬂ FIR C4ANwe 5Al GOZS5 AMcrce THE tp¢* IN COLUAN LC
4 e TITLe CARU IS A SuxT IND=
NPT

CLSCRIBT ANY INPUT CHANGZS CAudzu 3Y UPDATE 34l HeRe,
a0 AN

UiHER COMMENTS vAY dE CONTINUED HERE,

NOTE 23 T4 FCLLCWING CARDS >HOx HJW Sud: OF THE CD
wHICH MAY 3F MOCLrlél oY CUcID Axc PROCzZSSE

sI0D Sbil--SAl
sUdK 5

w.El; CARDS AFTER cAISTING CaRU.

- UFNT'Sdﬂl-C Al

* JUBA A
INSERT CARDS AFTER OELETING CARD.

®AF ,0%0:vlie

*COMUELK COEKXX
INS

T

N4

Gt
0
-
pC

Cu-«ﬁq

1
SF
A

»-nxu:n

n
i
L
N

X

o © DN
(N or-
—r v

-,

U
0
b1
Y

—

MRRANRASSASASSsSS S

C UPDaTz CARD>
Je

IR R R R R R R R E B R N R RS
-~

T X

SOPFON Deek CARDS.
ONngAFPL: TITLE CARD

t ié"*aact HERE

*/ #%333
ll:NgR
PRPRGMR

i
X

OB SN S~
T
-
- -
wm
x <
L=
-
m

[ alal

AT A m I T
VEBRZOM OvuwZ Co>xXIO0O

NEw

ST O -
”
Cx
TR
; -
-

reuL,On

~

i m
T OO

Wt 4T
=
>
0o

B THHILET L -4
-

:CALL.CUK

/
®/ #%5A5 P
:l seENGP X

-
W 0 WK e

-t ~

TITLE CAxD
CT HERE

v
[l d o
wiz
-0 v
0
> om

e

/
®/ 3eEND
*i0 ucNU'-

INe we U =Nl =W Wne ¢ 0 '

hwd‘n

IS THE END OF TwHE SAM2Lc PRUSBLEM INPUT DECK



Il
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: LISTING WF FILE QUTPUT AFTeR COLID Wn :

T2 e e R e R L R R R R R R R R A R

COCID/MAD 1» UPCATE 12y 03/c1/43 GelLeuiNGeER
A CUMPUTER PRNGRAM FCR DOCULMENTATION JF COC UPOAITE 2AANGESe S2C. U

ttew IUENTIFITR CARD GLU I0ENTiIFIER CARY  cCraNeE CJunT
«lD LU3x1254A1 ®l0 SJora==3al i

®[(0zNT SJBAL1235A1 *L0aNT suda==3al 1
sCIM0cCK CDEKL125A1 SCUMUECK CLeEkXX,AlL 1

«CALL CDzZK12533 sCAall CJFKS$3S5A3 1

10 LENN12SAS #i0 Vedu==545 i
COCLIOD/"0D 1» UPDCATZ 12, J03/721/83 GeieSINGER

A COMPUTcR PRIGRAM FOR DICUMeNTATIOIN UF COC UPDATe <cAANGeS. SEC. 2

PRUGRAM CHANGE LasEL TlTLc InDex

o/ 89541 P SAMPLE TITLE CARD FUR CHANGe wlTH PCL=35Al
®/ 8,83 T SECOND SAMPLE TITLE CARD
®/ 4%5A5 P FINAL SAMPLc TITLE <CAKD

(OCLL/M0D 1p UPDATE 12, 53/21/33 3eleSINGER Tty
A CONPUT:Kk PRIGRAM FOR DOCUMENTATION OF COC UPLATE CAANGESe 3cCe 3

wse LIST OF CNCID INPUT DIRECTIveS wHiCH AFFECT PRUGRAM CunTRUL

INDeX COCID INPUT DiIReCTIVES/
1 */ #FORA
2 ®/ #eEDIT =vERY PCL
3 */ #8SD3AL
4 ¢/ #%[DeNT12
- */ sanb:CK
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GCIL/MAD 12 UPCATE 12, 03/7217¢%3 Gebefihacw r 33
A CPHES%:AJ’R)Gii' FuR OGCuQEnIAtme urF COC uPu&f: CHANGES e ScfCoe ¢
EVIT RIQUEST! EVERY PCL neQUEST Levele T.TLe

PCL: %es 541 wee SORT INDZXT P UPDATE hNUMBEKRD 12

TITLE:
SAMPLL TITLFE CARD FGOR CHANGE wITh PCL=SAL

PrL1 oes SH3 ese SURT INDEXT T UPDATE NUM3cR: 12

TiTLed
SZCUND SAFPLE TLITLE CaxD

PCLS o488 SAS5 ¢son SOAT INDEX: P UPDATE NUMBER: 12

TITLr®
FINAL SAMPLEZ TITLE CARD

CCCLID/NOD 1» JUPDATE 12, 03/21/43 Gelaesl
NTATIUN uF Cul UPULATE

NGeR
A COPPUTER PROGRAM FOR DUCUME C

HANGESe SECe 5
s8¢ SUMMARY CAKD CUUNT =s=

INPUT CARDS IDENTIFLIER CREATION 30rT=g0IT
CARDS REQUESTS

55 5 5

*28SUMMARY EvkOR COUNT ess

FATAL cRRuk WARNING CARDS NEEDING REVIcw
MESLAGES Mc3SAGES FJk PUSSIBL: ERRORS
0 0 0
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: LISTING UF FILE UPOMID AFTER CULID PUn :

A L L

o/ NUT

-

-~
HOOMasenm=n
= O e Zeamunm

0 —w BT Smannsnen

Cw

U

<
- I

o o
wm

CZ Cw
mTo G- wC

MRRAAS O O parean NN
wm
x
™.

BRP BT A% A% Sianas

sCALL

sCall
-

!
YL
t/ ae

'fo SEN

LAl R s T T T I s s
*

F Lt THE FOLLOWING CARUS CETcARIN: FHE TYFe JF JUTPUT )
PedOouCeDe THE TTIPLCAL Joe? ALOHT Joco ONLY Thne ¢7 maloeNT
ARD TO INSERT Trc SEQUENCE NUY3cie ORs Me MIGHT wa5H
YO USE ALL JF Tacse INPIT F2QUCSTS 4N ORJER Ty PRuSLCE
ey b OOCUMENTATION rllc FOR THe CHARGES.
|8
OLT ZVERY PCL
JoAlL
5;3112
AL P SAMPLE TITLE CARD FOR CHANGE wiTH PCLsSal
NGk Gs Lo SINGER
uMINTATION FOR %HA&GE‘SAI 6055 MERte TAc 'P' IN COLUMN 1O
LgsrTiTL: CARD IS A SORT INDZXe
wonCESSRIBE ANY INPUT CHANGES CAJSED 3Y wPUATe 5l Mekes
Ex COMMENTS MAY BE CUNTINUED HERE.
E 21 THE FCLLIWING CaxDS SHOw hdw 30M: CF THZ CDC UPCATE CARDS
WHICH NAY BE MODIFISD 3Y CO-10 Axc PROCZSSEDe
3al2sal
2
"INSERT CARDS AFTER EXISTING CARD.
JSUERLZSAI
"INSERT CARDS AFTéR DELETING CARC,
REVLEK
K CDEXL23AL <
INSEPT COMMON DECK CARDS.
3 T SEZCOND SAMOLE TITLE CARD
GR  Ge Le SINGFR
0% Go Ls §x~c;e
INSERT ASSTRACT HERE
0 533
cdvekK
DcCS83
SUok QUTINE nge . i
NITe TIAT OUS TO TAE te/ NDECKES! CARD» NO 5cOUENCE NUNBER
»6‘ igssgreo IN THe DECK IDENTIFIER.
LUzZK
N5 tmat onuy THE CALL TO THZ COMJcuk WHICH HAS
$3 FOR CAARACTERS 5 ANU 6 GETS A ScavueNCe NUMSER INSERTEJ.
CUKJLDSAl
AS P FINAL S.\MEE TITLE CARD
NGPk Go Ls SINGER
ngeaf A3STRACT HERE
l
NO12543 : _
has IS THE END OF THE SAMPLE PRJSLEM INPUT DECK
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: LISTING OF FILE SelLeCT AFTER COCL0 RUN :

T i s R R R R R R R A R

se5AL P SANPLT TITLS CAFRY FJa HaNGe T4
veies 1 3373%3 TRIBC CRfy Bl gpaner <
8%,a5 v FINAL SAMPLE TITLE CARD

PCLe35al



