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ABSTRACT> .

,

1
IA 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 1
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.
1
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SUMMARY,

An automated quality control program has been change procedures to assure proper integration of
implemented to provide a versatile and comprehen. various modifications into a single checked out pro-
sive documentation system for computer code gram. Other elements of quality control are dis-
development and changes at EG&G Idaho, Inc. cussed. The update format requirements which
This work was sponsored by the United States allow automation of much of the code documen-

: Nuclear Regulatory Commission and was admin- tation are also discussed.
| istered by the United States Department of Energy
'

at t Idaho National Engineering Laboratory
The CDCID computer program provides a ver-

satile and comprehensive automated system to
document computer code development andThis document provides an explan: tion of a sim-

ple yet comprehensive quality control program and changes. It provides for a one-to-one corre-

it documents the CDCID UPDATE computer pro- sp ndence between each change to a computer pro-'

: gram which provides a convenient automated tool gram and a document which desenbes the change.

for implementing a major part of the quality control Furthermore, it provides an' easy and automatedI

method for producing a wide variety of selectedE' 8'"* * portions of the total documentation available con-
'

The. quality control program provides detailed. Cerning program changes.

procedures and updated format requirements which
aid in the automated development of a high quality A summary of the input needed to the code in>

' *
computer software product; that is,'one which is . order to insert documentation changes along with
error free and reliable, well documented, and easy a set of changes to the user's program is provided
to use and change. The procedures include code in a separate user's guide section for those who do,

development procedures to assure proper design, ' not need to know all of the program capabilities but
coding, testing, and documentation of computer only need to know how to prepare update documen-

^

1 code creation or modification. They include code tation decks which can be processed by CDCID.
.
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COMPUTER PROGRAM CDCID: AN AUTOMATED
O.UALITY CONTROL PROGRAM USING CDC UPDATE

1

1. INTRODUCTION !
.

An automated quality control program has been 1. Proper consideration is given to adequate
implemented to provide a versatile and comprehen. design and review of the model
sive documentation system for computer code-

development and changes at EG&G Idaho, Inc.
2. If unexpected problems occur, proper con-

This work reported was sponsored by the United sideration is given to redesign IStates Nuclear Regulatory Commission and was
!

administered by the United States Department of
3. Coding work is not begun prematurely andEnergy at the Idaho National Engineering

Laboratory (INEL). that time is not wasted m implementing a
faulty design

The primary goal of the quality control program
is to ensure that the software products for the com- 4. Adequate model documentation is pro-
puter codes developed at EG&G Idaho will be of vided and adequate testing is performed.

| high quality; that is, error free and reliable, well
! documented, and easy to use and change. A secon. The code change procedures provide steps to

dary goal is to facilitate the exchange of new models ensure that the merging of various models and
and error corrections to existing computer codes, changes into a computer code is done in a standard
even for code recipients not using the same method manner designed to eliminate errors and the filing
to update the code (as long as they do not destroy of required documents and a final testing of the
the original information contained on earlier code updates are completed.
transmittals).,

The update format requirements provide a stan-
| This docunnent provides an explanation of a sim- dard format for updates and in-line documentation
) ple but comprehensive quality control program and (as part of the update file itself).*

documents 11.. "OCID UPDATE computer pro-
gram which provides a convenient automated tool The quality control program procedures and the
for implementing a major part of the quality control CDCID program were first used with the TRAC-
program. BDI,1 a large computer code for transient reactor

analysis of boiling water reactors. Due to its
The quality control program consists of four demonstrated utility, the model became standard

parts: a configuration control system, code develop- for the computer codes of the Code Development
ment procedures, code change procedures, and Division of EG&G Idaho at the INEL. These pro-
update format requirements. These are explained cedures have been very effective partly because the
in detail both because of their intrinsic value and system was designed with the intent of making it,
in order to allow the reader to understand the pur- while comprehensive, as simple, useful, and con-
pose and usage of the CDCID computer program venient as possible for the engineers and program-
which is documented herein. A reader who is using mers who use it. Willing acceptance of this quality
this document simply as a user's guide may wish control program by the users has been a key ele-
to skip the sections on code development and ment in its success. This acceptance is largely due
change procedures and begin with the section on to the minimizing of paper work and the maximum
update format requirements and then read the use of the computer to automate the process.
CDCID user's guide section.

The following sections of this report describe the
~

The code development procedures provide the code development and change procedures, update
steps necessary for the efficient development of a format requirements, and CDCID program
computer code model. These steps ensure that: method, and provide a CDCID user's guide.

I

r . . . .
.
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The meaning of most of the terms in this report helps further automate the documentation process.
is apparent from the words and the content; Appendix D suggests what documentation should

- however, to ensure that the precise meanings may be filed. Appendix E is a listing of the CDCID
. be determined, a list of definitions of terms used source program and contains a structured flow chart
is providedin Appendix A.' Appendix Bshowssam- as part of the source. Appendix F contains a sam-
ple forms which may be used to implement this ple problem output to show the contents of various

,

quality control program. Appendix C describes a files associated with a CDCID run.
small auxiliary computer program (DFORM) which

.
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2. CODE DEVELOPMENT PROCEDURES

Presumably, every computer code development 1. A statement of overall code development
or maintenance effort is part of a project. The objectives.
framework of this project should include an
enumeration of individual responsibilities, a con- 2. A description of the planned code-

figuration control system, and an overall code capability.
development plan. The responsibilities are depend-
ent on existing organizational structure and are not 3. A code version sequence description for.

considered here except at the lowest level of interac. planned released code versions.
tion, that is, among the code contributors, code
librarian, and their immediate supervisors. A 4. A milestone chart for the specific code ver-
method of handling and filing the forms and other sion under development.
documentation for a code development effort is
provided in Appendix D. 5. Work packages for each element of the j

effort associated with the specific code ver-
|

2.1 Configuration Control System si n undu dmlopment or maintenance.
Each work package should include a state-
ment of scope, necessary input (s) required,

A configuration control system is needed which, deliverable output (s), the associated
in addition to adhering to the code development and milestone (s), allocated ' resources, and a
change procedures, will ensure that the following minor network (s).
are provided.

6. A major schedule for development of the
1. Complete traceability and reproducibility specific code version under development.

for all official code versions
7. A manpower loading chart for each item

'

2. A naming convention for each official code in the minor network (s).
version which will provide a unique iden-
tifier internal to the code and in the code
output 2.3 Code Development,

Procedures
3. Appointment of a code librarian to ensure

that a single individual is responsible for
maintaining the configuration control The code development procedures are applicable
system, documentation, and computer files to both development of new computer codes and

to all proposed changes of existing codes. These
4. The documentation, for a computer code procedures prescribe the responsibilities of the

and the distribution of information to the Cognizant Engineer, Cognizant Programmer, Code
code users (that is, code user's manual and Librarian, Section Leader, and Branch Manager.
newsletter) They also prescribe documentation and acceptance

testing requirements for code changes. Obviously,
5. Standards to ensure the quality of the pro- the amount of documentation and acceptance

gramming and for the calculation of testing required to support a proposed code change
physical properties, shculd depend on the complexity of the change.

2.2 Code Development Plan in addition to new code development, there are1

two general classes (model and programming) of
code changes. The model class includes new physi-

The contents of an overall code development plan cal models, new solution algorithms, improvements.

are generally applicable to all code development to existing models or algorithms, and corrections
efforts, and, therefore, a sample of the contents of of formulation errors. The prograraming class
such a plan is provided: includes changes to optimize code structure,

3
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improve data management, improve appearance 2.4.3 Step 3 (*)(Design Review-Not Optional
and legibility, and correct coding errors. These if Step 2 Undertaken). The design report is sub-
procedures do allow the Section Leader to exercise mitted to the Section Leader, w ho arranges a design
judgment regarding supporting documentation and review. This review normally consists of a review
iceeptance testing. of the design report by other members of the sec-

tion in tne case of a change to an existing code. In ,

The first step of the design process is to formulate the case of a new code development, the Branch
a set of objectives and requirements for the product. Manager arranges for a formal design review. When
For a new code development effort, the require- the review is complete and the design report is
ments are as specified by the code development revised accordingly, the design report is inserted into

'

objectives. For a code change, requirements for the the development file, and continuation of
proposed change may or may not be detailed development is approved.
depending on the extent and type of change. This

2.4.4 Step 4 (Coding). The actual coding of the
decision is left to the discretion of the responsible

new code, model, or programming change is per-
Section Leader. However, all proposed changes

formed. In the case of a change to an existing code,
should be considered with respect to the overall code

, the update set (change cards) is normally developed
development objectives in order to ensure consis-

from the most current official code version.tency with the code development plan.
2.4.5 Step 5 (*)(Acceptance Testing). The update

2.4 Model Development Set iS ***rcised with the acceptance test cases defined
in the design report, if one exists. If there is no.

Procedure design report, a comprehensive set of test cases is
negotiated by the Cognizant Engineer / Programmer

Normally, the development procedure will be ini- and the Section Leader. The test cases should test
tiated by the Cognizant Engineer in the case of a the entire physical range of applicability, all input
model change and by the Cognizant Programmer options, and diagnostics.
for a programming change. The steps in the

2.4.6 Step 6(*)(Completion Report). After a pro-development procedure are outlined in the follow- *

posed set of updates is prepared and tested, a taskmg subsections. An asterisk (*) indicates a step
1 f is written if so indicated on thewhich may be optional at the discretion of the

development form. The completion report provides
. .

responsible Section L.eader.
a detailed description of the model or change and -

ts proposed implementation. It also provides a2.4.1 Step 1 (Development Plan-Code Devel-
rec rd of the acceptance testing that has been per-

opment Form). The cognizant individual completes
med. The contents of a completion report are

the Code Development Form, Table B-1 in Appen-
E* **" ' " "dix B. The form has two functions: it outlines the

development plan (that is, it specifies the kinds of 2.4.7 Step 7(*)(Completion Report Review).The
documentation required to complete the develop. completion report is submitted to the Section
ment task) and it serves as a cover sheet for the Leader who will arrange a review to ensure that
development file kept by the Section Leader. The design goals have been achieved. If the completion
form is largely self-explanatory. The form is sub- report is acceptable, it is inserted into the develop-
mitted to the Section Leader for approval. ment file. If model performance is judged deficient,

the development process reverts to Step 2 or Step 4,
2.4.2 Step 2(*)(Design Report). A design report depending upon the extent of required design
is written if so indicated on the development form. changes.
The purpose of the design report is to ensure that

2.4.8 Step 8 (Update Submitted). The proposed
the model formulation or programming change con-

, update set is given to the Code Librarian. The '

cept ts complete before actual coding begms. The
update set must conform with the requirements

design report also serves to inform co, workers of prescribed by the Update Format Requirements,
proposed changes that may affect their work.

Section 4. -

The suggested content of a design report is pro- The development process is complete with Step 8.
vided in Table B-2. Note that an important feature However, update sets given to the Code Librarian
of the design report is the specification of a set of are not automatically inserted into an official code
acceptance test cases, version as explained in Section 3,

4
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3. CODE CHANGE PROCEDURE

The Code Librarian has the responsibility or 3.4 Step 4 (Completion Report
creating official code versions. Ilowever, Ihe Cogni- Approval)
zant Engineer and/or Programmer responsible for
proposed changes participate in the process.,

A systematic method of reporting problems in a Section Leader for approval and insertion into the

computer code should be established. The Cogni. development file.
*

zant Section Leader should maintain a record of all
code deficiencies and suggested code improvements. 3.5 Step 5 (Revised Update
A sample deficiency report is provided in Table 11-4. Submitted)When a code change is proposed to rectify a
reported deficiency, a copy of the deficiency report
is inserted into the development file. The revised updates are submitted to the Code

Librarian.

3.1 Step 1 (Merger of Undate
'

Sets) 3.6 Step 6(Creation of Candidate
Official Version)

The Code Librarian attempts to merge all update
sets received for insertion into the official code ver- The Code I.ibrarian prepares a Code Change
sion. If there are no coding conflicts among the Form (see Table 11-5), and creates a candidate offi-
update sets, a candidate official version can be cial code version. The form provides a complete
created straightforwardly, and Step 6 is the next record of the content of the candidate version.
step in the code change process.

*

3.2 Step 2 (Resolution of Update
Conflicts) The Cognizant Engineer and/or Programmer

repeats the acceptance test cases for each update set.

it is the Code Librarian's responsibility to resolve with the candidate official code version, in some

conflicts among update sets. This person determines instances, it may not be necessary or even desirable

w hich update sets are to be resised to achieve com. to rerun the entire set of acceptance test cases, and

patibility among all sets. the Section Leader may choose to waive the repeti-
tion of certain acceptance test cases. The Section
Leader indicates those cases waived by initialing the3.3 Step 3 (Complet. ion Report appropriate space on the Code Change Form.

Revision)
3.8 Step 8 (Review of Test

it is the Cognizant Engineer's and/or Program- Results)
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 The Cognizant Engineer and/or Programmer
appendix details any changes to the design and pro- responsible for each update set re<iews the results
vides revised figures, flow charts, and update of the acceptance test cases and compares them with'
listings. The original completion report text is not the earlier results reported in the completion report.
changed. The completion report cover is changed if the new results are unchanged, the Cognizant
to note that the repert has been revised. The results Engineer or Programmer initials the appropriate

*

of acceptance test cases obtained with the revised spaces on the Code Chan:'e Form. If the results
update set need not be reported in the revised com- differ from the earlier calculations but are still
pletion report. acceptable, the Cognizant Engineer prepares ani

.

'
$



acceptance report. The acceptance report compares Section Leader initials the appropriate spaces on the
the two sets of results and explains the observed dif- Code Change Form to indicate acceptance.
ferences. If tha test case results are unacceptable,
the particular update set cannot be incorporated 3.10 Step 10 (Creation of Official
into the official code version. An interoffice memo
will sufrice as the acceptance report. Code Version)

.

3.9 Step 9 (Acceptance of Test When all acceptance testing is complete, the Sec-

Results) ti n Leader signs the Code Change Form indicating
that the candidate version is judged acceptable. The -

Code Librarian then catalogs the version under a
The Section Leader reviews all acceptance reports permanent file name reserved for the official code

and inserts each into the code development file. The version.

.

.
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4. UPDATE FORMAT REQUIREMENTS

This section discusses the use of the standard a name and a sequence number. The name portion
CDC UPDATE program in conjunction with a of these identifiers may be created either by the use
CDC UPDATE deck processor program, CDCID, of * DECK, * CON 1 DECK, or *1 DENT directives.
which is the principal computing tool needed to The deck identifying directives, ' DECK and-

implement the quality control program described 'CONIDECK, are used to create new identifier
herein. The UPDATE deck format requirements, names for consecutive sets of input cards. The
which provide a standard format for the documen- *! DENT cards are used to create identifier names,

tation information needed for quality control, are for changes to the sets c,f cards created by the
also described. * DECK and ' CON 1 DECK cards. Since the sequence

numbers are of no concern in the procedures being
The quality control program described in this discussed, the term " card identifier" will henceforth

report uses the CDC UPDATE utility program refer only to the name portion of the card identifier.
because: (a) the CDC UPDATE program is a com-
monly used method of making changes to code ver-

, For the updating procedure of the method
sions requiring traceabihty, smce it hsts changes

discussed, selected character positions of the cardmeluding both insertions and deletions; (b) it is a
identifier are reserved for particular purposes. Thestandard CDC product which is available at all
first four characters are reserved to provide a con-

CDC computing facih, ties; (c) it is a powerful tool
stant reference to the deck being changed. The next

with many updating capabilities even including the
two characters are used for a sequence number; i.e.,

reactivation of previously deleted cards; and (d) it
the official version number. The last three char-allows a relatively large identifier field on each card.
acters are used for the program change label (PCL),

This final characteristic will be shown t, be very which provides a one-to-one correspondence
useful in this quahty control program.

between each card on the program library and the
. documentation related to the card.

In addition to the UPDATE card format require-
ments imposed by the CDC UPDATE prograr.1, a*

few additional requirements are placed on the For example, suppose a model Developer wishes
UPDATE decks by this quality control program. to insert a subroutine named SUBRI into a code.
These rcquirements ensure that a predictable for. Since only four characters are reserved to indicate-

mat is provided which allows the CDCID computer the subroutine being changed or inserted, the name
program described in this report to perform its will have to be abbreviated. The Developer sho.ild
documentation and configuration control func. first check the old program library to determine if
tions. This format requires inclusion of a documen. there are any similar deck names already in use.
tation section that provides information relevant to Normally the subroutine name would simply be
the change and prescribes naming conventions for truncated to four characters and used for the first
*1 DENT, * CON 1 DECK, and * DECK update cards. four characters of the deck identifier name.

However,if a later addition of a subroutine named

Before the formal documentation requirements SUBR2 is expected or if the old program library
are explained in detail, a simple example of how a contains a deck named SUBRA, for instance, the
user would create a deck and modify it in a later Developer would want to ensure uniqueness by
update is given. While a general knowledge of the using the characters SBRI for the first four
use of the CDC update program is assumed, a characters of the identifier name. (The CDCID
review of selected items and definitions is provided UPDATE program will force uniqueness of the
first. identifier name if necessary, but not in a manner

always acceptable to the Developer.)i

4.1 Example of UPDATE Deck
Creation and Modification 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
Each card on a CDC UPDATE program library of the card identifier since the CDCID UPDATE

is identified by a card iden ifier which consists of program inserts a sequence number here for all

7



* DECK, *COMDECK, and *1 DENT eards. There- as the PCL for every * DECK, *COMDECK, or
fore, these characters are normally filled with the *1 DENT card pertaining to the change. The PCL
remaining characters of the subroutine name,if not also appears on the design and completion reports
abbreviated, or with minus signs. describing the model as discussed earlier. The actual

title on the title card appears in columns 1I through
The method of choosing a PCL for characters 80, preferably with column 11 blank. The card

seven through nine will be discussed later. The following the title card of Table 1 indicates that -

essential thing about this choice is that the PCL be John Doe is acting as both the engineer and pro-
unique to a particular code change. Suppose the grammer responsible for this model.
Developer chooses to use SQl for the PCL. Then

.

-

the * DECK card would appear as follows: The next cards in the example are regular CDC
update comment cards used to explain the change.

* DECK SBRl-SQl. In the case of a minor change, this may be the com-
plete documentation for the change. For other

In addition to the subroutine source cards to be changes, the documentation section serves only as
inserted following the * DECK card, a documenta- a convenient abstract, and details may be retrieved
tion section is required preceding the * DECK card. from the design and completion reports.
These cards provide information relevant to the pro-
gram change. The minimum cards needed for the The "*/A##END" card terminates the documen-
documentation section are shown in the example in tation for the model The PCL appears again in

,

Table 1. columns 1I through 13 of the end card. The remain- |
ing cards in the example are exactly the same as one

As seen from the example, each card in the would normally use to make CDC UPDATE
documentation section is a CDC UPDATE com- changes except for the special naming requirements
ment card (*/A) with some of them specially for- on the * DECK, *COMDECK, and *1 DENT iden-
matted for control purposes. The first such card is tifier names. If the CDCID program were run on
a title card for the change. It is identified by the the cards in Table 1, the input and output card files
first five characters. */A#*, and must contain the would be identical.
PCL (in this case SQl)in columns 6 through 8. The *

"N" in column 10 is a sorting index. In this case There are, however, two good reasons for always
it indicates that a new model is being inserted. A running the update cards through the CDCID pro-
complete list of sorting indexes is given in Section 5. gram prior to the CDC UPDATE program. One -

In the example, the SQl in the title card is the same reason is that CDCID checks the format of the

Table 1. Sample deck insertion with documentation

Column 1,

*/A#*SQl AN ENERGY CONVERSION MODEL

*/A##ENGPR JOHN DOE

*/ATHIS MODEL CONVERTS

*/ AMASS TO ENERGY
,

*/A##ENDAASQl

* DECK SBRI-SQl -

Note: The a symbol is a required blank.

8
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1

special documentation cards and points out both name can be described in terms of three fields,<

; outright errors and suspicious cards as well as pro- namely, the DECK name abbreviation field in
j- vides an error summary and other diagnostic infor- columns I through 4, the sequence number field in

mation. The second reason is that by using the same columns 5 and 6, and the PCL field in columns 7
card that the Code Librarian will use later to through 9.
automatically insert sequence numbers, this step can

* be checked out in advance of merging various The name abbreviatien field is normally chosen
} . updates. as the first four characters of the common block

or subroutine name when creating a new DECK or
The use of the card COMDECK.-

;

! */M#1DENTNN Whenever the developer has good reason to select
; an abbreviation other than that formed by trunca-

b at the beginning of the input cards causes the tion, he may do so as shown in the example earlier.

sequence number NN (given in columns 11 and 12) If the name is already less than four characters, the

to be inserted on all * DECK, *COMDECK, and remaining characters may be filled with minus signs.

'IDENT cards. For the example in Table 1, the When correcting any DECK or COMDECK, the
,

CDCID card output file will contain a modified name abbreviation field is exactly the same as the

* DECK card * DECK SBR 123SQl with NN=23. name abbreviation field used for the original DECK
<

or COMDECK creation, regardless of how the,

} Suppose now that three updates tater, John Doe name was chosen.
'

discovers an error in the model with the PCL of
SQl, and suppose also that for another model an The sequence number field normally is set to the

.

fifth and sixth characters of the subroutine or com-input variable needs to be added. Suppose further
*" ""me M e n nm gns hemthat John Smith, a programmer, actually makes the
are less than s.ix characters in the subroutine namet change. Each of these two changes requires a new .

This assumes that the name abbreviation wasPCL different from any PCL already used for the -

created by truncation. If it was not, then presum-program. For the change to the SQl model, let the
ably the name abbreviation was chosen to be"

PCL be SQ2 and for the addition of the new input
i variable, Sil. Table 2 shows the documentation and unique, and n@us signs may be used fm the

update cards for these changes, sequence number. Since the CDCID program is,

going to msert a sequence number in place of the
,

.

|- Several things should be noted about this exam- riginal fifth and sixth characters anyway, the only

I ple. First the documentation for each change [cas n f r using characters other than minus signs
'" * field is to aid in generating a unique namei precedes the updates for the change. Second, note - .

* hen necessary. The method of' * ""*I ' "the keyword identifiers in columns I through 10 for . .

I the Cognizant Engineer and Programmer. Note domg this is described m the CDCID program
I description (Section 5).

,

after the second title card, the title continuation card

which allows additional title information in In order to avoid inserting sequence numbers into
j columns 1I through 80 on as many cards as needed. a * CALL statement referring to a COMDECK
; Observe, also, the.use of the pair of specially for- created in earlier updates, the CDCID progran* -

matted cards in.the second set of changes which not insert sequence numbers into * CALL state-
delimit the input changes to the code. This will allow . ments. However, - it automatically inserts the;

; easy collection of all input changes for later inclu- sequence number whenever it finds a $$ in the
- sion into a manual update. If more than one . ' sequence number field of a ' CALL statement.This;

|- subroutine had been changed for one of the models, allows the * CALL cards which refer to
each additional subroutine would need an *IDENT COMDECKs being inserted in the current update,

: card with the same PCL but different characters in to have the same sequence number insertion as the
| columns I through 6. new COMDECKs. To avoid confusion, do not use -

_, . . _

the $$ as a part of any other identifier name.

4.2 identifier Names '

A further restriction imposed by the CDCID pro .
. .

The requirements for identifier names are ~
gram is that a single blank or comma must be used .
between the *IDENT, * DECK, or _*COMDECK

~ reviewed in the following paragraphs. The identifier directives and the following identifier.

- 9:
,
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Table 2. Sample update correction with documentation

*/A"lDENT26 .

*/A

*/A#*SQ2AE ENERGY CONVERSION ARGUMENT SPELLING CORRECTION -

*/A##ENGRA JOHN DOE
*/A##PRGMR JOHN SMITH

*/A
,

*/A CORRECT MISSPELLING OF ARGUMENT "N" TO "M"
*/A IN ENERGY CONVERSION MODEL. ALL PREVIOUS RESULTS
*/A USING THIS MODEL ARE INVALID. THIS ERROR WAS INTRODUCED

4 */A IN UPDATE 23.

; */A
.

*/A##ENDAASQ2
1

*/A

*1DENTASBRI-SQ2

*D SBR 1235Ql.2 SUBROUTINE SUBRI (E.C.M)1

.

*/A,

> ejg
*/A#SilAC ALLOW USER CONTROL OF MODEL A

.

*/A##AAAAA BY NEW INPUT-VARIABLE, COEFF
*/A## ENGR JOHN DOE
*/A##PRGMR JOHN SMITH
*/A SEE REPORT NUMBER 12345 FOR AN EXPLANATION OF THIS
*/A CHANGE.

!

*/A##1NPUT

*/A ON CARD NUMBER 18 ADD THE INPUT
*/A VARIANCE COEFF BETWEEN FRIC AND GRAV -

*/A##ENDIN
*/A##ENDAASil
*/h
*1DENTAABCDE-Sil
*D ABCDE.5

* FRIC,COEFF, GRAY e

The output of CDCID for the above cards will be the same except the *1 DENT cards will become the following:
*1DENTASBR126SQ2 and *1DENTAABCD26Sil.

*
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The last three characters of the identifier name second and third characters A and I and increment
are the PCL. While the only requirements on the them sequentially starting with the third until 9 is
PCL is that it be unique for each program change, reached, then increase the second to B and start the
it is desirable that the first character of a PCL is third again at 1. The use of both zero and the letter
reserved to identify individual contributors, so that "O" should be avoided.
a person trying to understand a particular card will
immediately know whom to question about it. 4.3 Documentation Cards

*

The second and third characters of the PCL are
usually a letter and a number, respectively, and are The formal requirements for the documentation,

chosen by the individual responsible for the model, cards are explained in this subsection. Also refer
One possible method for selection could be to use to Table 3 for the order and types of documenta-
the second character to identify a model, and the tion cards needed to explain code changes,
third character as a model sequence number, which
is incremented as the model is revised. However, Each special documentation control card is rec-
the method being used most is simply to start with ognized by a keyword in columns I through 10,

Table 3. Sample documentation cards

r-Column I

*/A#*PCLAI TITLE IN COLUh1NS l-80

*/A## TITLE CONTINUATION (11-80)

*/A## ENGR NAh!E OF RESPONSIBLE ENGINEER
.

*/A##PRGN1R NAh1E OF RESPONSIBLE PROGRAhth1ER

*/A USE THE ABOVE TWO CARDS OR, IF THE SAh1E PERSON,-

*/A USE THE FOLLOWING CARD

*/A##ENGPR NAh1E OF ENGINEER-PROGRAhth1ER
*/A HERE PLACE A DESCRIPTION OF THE N10 DEL OR A REFERENCE
*/A TO THE DESCRIPTION

*/A##1NPUT

*/A IF THE CHANGE REQUIRES AN INPUT CHANGE USE THE ABOVE
*/A CARD AND DESCRIBE HERE OR REFERENCE THE CHANGE WITH
*/A REGULAR CDC UPDATE CONih!ENT CARDS AND TERh11NATE THE
*/A INPUT COhlh1ENT CARDS WITH THE FOLLOWING CARD

*/A##ENDIN

' */A ADDITIONAL N10 DEL DESCRIPTION CARDS ARE ALLOWED HERE

*/A IT IS RECOh1N1 ENDED TO TERMINATE THE DOCUh1ENTATION
*/A CARJS WITH THE FOLLOWING END CARD, BUT AN *IDENT.

*/A CARD WILL ALSO TERMINATE THE DOCUhlENTATION SET

*/A##END PCL THE PCL IN COLUMN 11 IS OPTIONAL

11



except the title card w hich is recognized by the first card and end card for all documentation aside from
five characters only. Characters 6,7, and 8 of the that on the specially formatted cards. The use of
title card are the PCI,. the title continuation is not recommended since

restricting title information to one card allows for
The tenth character on the title card (I on the a m re man geable list of change titles to besampic in Table 3)is the sorting index, which allows

pr uced.the selected printing of categories in addition to the
model sorting that may be done using the PCL.

Use of the above documentation card conven-These allow, for example, the printing of all impor-
tions allows the CDCID program, through its sort

tant errors (all errors in a version w hich have been and edit capability, to provide a wide variety ofreleased externally). Sorting mdexes are discussed '

selected portions of the total documentation avail-further m, Section 5.2.4.
able for the program, as well as to provide a con-

Regular CDC UPDATE comment cards ("*/A" cise record of the history of the program and its
in columns I through 3) are used between the title documentation.

.

,

9

e
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5. CDCID PROGRAM METHOD

The purpose of the CDCID computer program number of the update being made. The last three
is to provide a versatile and comprehensive characters are the PCL. Since the CDC UPDATE
automated system to document computer code program appends this identifier to each card, every
development and changes. It provides for a one-to- card in the program points to a document with the,

one correspondence between each change to a com- same tbree characters designated on it.
puter program and a document w hich describes the
change. Furthermore, it provides an easy and The CDCID program has the capability of insert-

* automated method for producing a wide variety of ing a common sequence number in the fifth and
selected portions of the total documentation sixth characters of each card which can cause the
available concerning program changes. creation of a CDC UPDATE identifier. It also has

the capability of changing the fourth character of
A user's guide is provided in Section 6 to sum- a DECK or CON 1 DECK name to make it unique.

marize the input needed by the casual users who are The method of selecting the four characters is
interested only in preparing documentation for discussed in Section 5.3.
insertion with their code changes. DFORN1, a small
auxiliary computer program, is described in The PCL which relates the design or change
Appendix C. It provides further automation to the document to the actual source cards is normally two
documentation process by allowing the user to letters followed by a number. Each change to the
create a development form, complete with an code should have a unique PCL designator.
abstract, from the documentation section of a set
of updates. 5.2 Input Processing

The following description of the program There are 28 different types of CDC UPDATE
assumes a knowledge of the use of the standard cards which CDCID recognizes and processes.
CDC UPDATE program. These are divided into the following major

categories: identifier creation cards, regular CDC.

5.1 Method Used UPDATE cards, sequence number insertion cards,
documentation cards, and sort-edit request cards.
A brief description of the function of these types,

The CDC UPDATE program is used in conjunc- of cards is given below and is followed by a com-
tion with specially formatted CDC UPDATE com- plete card-by-card description of each card in each
ment cards to describe and delimit documentation category. For a complete listing of these different
sections in line with the regular CDC updates which types of cards, see the flow chart for subroutine
are used to make program modifications. The one- CTYPE in Appendix E.
to-one correspondence between the program
changes and the documentation for those changes The identifier creation cards are the CDC
is maintained by use of a three character PCL which UPDATE cards which cause an identifier to be
appears on each CDC *IDENT directive and on the placed on a card; namely, the *1D, *1 DENT, *DK,
documentation describing the changes. For short * DECK, *CD, and * CON 1 DECK cards. The regular
descriptions of changes or whenever convenient for CDC UPDATE cards are the cards normally used
the develo' er, the cotnplete documentation for a to change the program, and have no special format.p
change appears as specially formatted comment The sequence number insertion cards are instruc-

i cards in the update input stream. For more lengthy _ tions to the CDCID program to add a sequence
documentation, all that is necessary in the input number to certain regular CDC UPDATE cards.
stream are the standard cards, described below, plus The documentation cards provide a description of,

a reference to another document, the program changes. The sort-edit request cards
are instructions to the CDCID UPDATE program

The method for obtaining these correspondences to print complete or selected documentationi

| is by selecting CDC UPDATE identillers as follows. according to the PCL or sorting index (which also
*

'

The first four characters of the UPDATE identifier appears on the documentation title cardQ or
i are an abbreviation corresponding to the subroutine according to a level of detail specified on the

name. The next two characters are the sequence sort-edit request.

13
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Each card used to control the documentation out- type overrides the previous value. In addition, the
put is identified by use of the first 10 columns on CDECK request control 3 the insertion of the
the card. The proper number and location of blank sequence number on *CA and * CALL CDC
characters in these columns is required by the UPDATE directives. Only *CA and * CALL

program for proper card identification. statements which contain a $$ in the fifth and sixth
characters of the identifier have these characters *

5.2.1 Identifier Creation Cards. A CDC UPDATE replaced by the sequence number.
card starting with *1D, *1 DENT, *DK, * DECK,
*CD, or 'CONIDECK causes the first parameter on For example, in the normal use of this option,
the card to be used as an identifier for each card and only a single */ ##1DENTzz card is used as the first -

will, therefore, be referred to, herein, as an " identifier card in the update input. However, in order to apply
creation card." the sequence insertion only to *1 DENT cards and

not to DECK and COA 1 DECK insertions, both the
5.2.2 Regular CDC Updato Cards. The regular */ ##NDECK and the */ ##CDECK cards with
CDC UPDATE cards are all cards which are not blank values for zz would follow the */ ##iDENTzz
specially formatted comment cards and which, card,
therefore, do not fall into any of the other
categories below. The regular CDC UPDATE cards To simplify the coding to implement the sequence
are the cards which are normally used to update the number insertion CDCID requires the use of the
program and are not usually part of the documenta- *1 DENT or *1D cards in the update input stream
tion. Ilowever, CDCID does include the capabil- as follows. The *1 DENT or *1D must be followed
ity of including these cards as part of the by a single blank, then the first six characters of
documentation. The identifier creation cards are the subroutine name, and then the same three-
regular CDC UPDATE cards which are subject to character PCL used on the documentation of the
modification as described under the description of changes. CDCID takes the sequence number from
the sequence number insertion cards, below. the IDENT sequence number insertion card and

inserts it into the fifth and sixth characters in the
5.2.3 Sequence Number Insertion Cards. In *1 DENT name. When a new DECK or CON 1 DECK ,

order to conveniently provide an identical sequence is being added, the DECK name should be formed
number for each card identifier inserted in the same in the same way as for the *1 DENT r.ame.
update, CDCID has the capability of automatically

*

inserting a sequence number into the fifth and sixth While the fifth and sixth characters are replaced
characters of the first parameter of an *1D, later, they still should contain the fifth and sixth
*IDENT, *DK, * DECK, *CD, or *COMDECK characters of the DECK name, or dashes if the
CDC UPDATE directive. Cards with the follow- DECK name is shorter than six characters. Some
ing format in columns I through 12 accomplish CDC UPDATE changes such as the * MOVE option
this, respectively, for these six UPDATE directives do not directly affect a subroutine. In this case, in
taken in pairs: place of the DECK name on the IDENT card use

CDCUPD, or select some other meaningful name.
*/ ##lDENTzz

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

*/ ##NDECKzz

The title card
*/ ##CDECKzz.

*/ #*XXX Y title in columns 11-80
The zz represents the sequence number which will

,

be inserted. If zz contains blanks, no insertion will and the end card
be made. The first occurrence of any one of the
above three cards initializes the zz value for the */ ##END,

others. No insertion is made for any card that *

precedes the first occurrence of any sequence begin and terminate the set of documentation cards,
insertion card. The insertion of the sequence called an edit set. The title card may be continued
number continues until the end of the input file, or with an unlimited number of title centinuation cards
until another sequence insertion card of the same of the form:

14
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*/ ## title continuation in columns Il-80 for changes related to the same base document.
Alternatively, it may be any character needed to j

(Columns 6 through 10 on the title continuation make the PCL unique. j
card must be blanks.) i

The Y on the title card is the sorting index, which
The second and third cards following the title allows the selected printing of categories in addi-

*
cards should contain the names of the Cognizant tion to the model sorting that may be done using ,

IEngineer and Programmer, respectively, who are the PCL These allow, for example, the printing of
responsible for the changes. The format for these all important errors (all errors in a version which
cards is has been released externally). The indexes that have-

been reserved are shown in Table 4.
*/ ## ENGR name in columns 11-80

Within an edit set, a set of cards describing input
*/ ##PRGMR name in columns Il-80 changes should be delimited by the following cards

at the start and the end of the changes, respectively.
If the Engineer is the Programmer, the following
card may be used to generate the above two cards. */ ##1NPUT

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

No other cards are allowed between the title, title */ ##ENDIN.
continuation, or Programmer / Engineer cards to
prevent generation of extraneous headings by'the The use of the */ ##ENDIN card at the end of the
edited format of the printed output. input changes is not necessary if the next card is the

*/ ##END card. For input changes which appear
The XXX in the title card above is the PCL The - in a document, not in the update input, this

first character may be assigned to the model */ ##1NPUT card should precede a reference to the
Developer. The second character, usually a letter, document.,

is chosen by the Developer. The third character,
usually a number, may be a sequence number which in order to prevent a missing end card from caus-
is O for the base document and is incremented by 1 ing subsequent edit sets or program changes from

.

Table 4. Sorting indexes

Model changeC =

Error correction in a version not released externallyE =

Error correction in the original base programL =

New model insertion |N =

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

Error correction in a version released externallyR =
,

| S System-dependent change=

Error correction for which the error occurred only in the development process and not| - T.* =

| present in any official code version
!
! V Program conversion change which is not system dependent=

15
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I

being incorporated into the previous edit set, an */ ## TOC
identifier creation card or title card terminates an
edit set. includes, in addition, the title continuation cards

and Engineer and Programmer names. The card
5.2.5 Sort Edit Request Cards. The sort-edit
request cards consist of an option identifier in */ ##TOCIN

,

columns I through 10 and option parameters in
columns 11 through 20. Two types of sort-edit includes, in addition, the input change sections. The
request cards, the edit and the sort cards, deterr.une card

*

which title cards (and associated cards as
determined by sort-edit level of detail requests) are */ ##EDSET
to be processed according to the PCL and sort
index, respectively. The remaining seven types of includes, in addition, the edit set documentation.
sort-edit requests determine the level of detail of the The card
output for the outstanding sort or edit request (six
types) and the forma *. of this output (one type). */ ##EDSID

The edit request card controls the placing of out- includes, in addition, the *1D, *1 DENT, *DK,
put on the output file according to the PCL, or * DECK, *CD, and *COMDECK cards between the
portion thereof specified. The card title card to which the sort or edit request applies

and the following title card. The card
*/ ## EDIT XYZ

*/ ## FORM
specifies that all documents containing XYZ as the
6di,7th, and 8th characters on the title card of an causes the output to be printed in an edited format,
edit set are to be placed on the output file for rather than as a straight listing of the cards. The
printing. If the Z is omitted, printing is to be done edited format is recommended since it separates the
for all PCLs containing XY for the first two cards according to PCL. Repeated use of the .

characters; similarly, the X may be used alor.e for FORM card toggles this option off and on. The
the search. If XYZ = 999, then the entire file is default value is off,
printed. The card

,

5.3 Subroutine Abbreviated Name
*/ ## SORT ABCDEFGHIJL

Generat. ion
specifies that each of 10 characters specified in
columns 11 through 20 is to be used to compare- Since the CDC UPDATE program requires
against the sorting index in column 10 of each edit unique identifiers, CDCID generates a unique
set title card. Any number of characters up to 10 fourth character card identifier when necessary to
may be used in the request. Whenever a match is ensure uniqueness, as described below. Never-

- found with any character, the amount of output to theless, the user can improve the clarity of the
be printed is determined by the current sort-edit update by using as many characters as available,
level of detail request. In order to control the order - up to six, of the original deck name on the identi-
of the edited output, separate sort and edit cards fier creation cards. A suggested convention is to use

. may be used, since between a sort or edit request minus signs to fill out the first six characters if the
the CDCIN file is rewound. - original DECK name is less than six characters.

- For the following six cards, each subsequent card CDCID accumulates an array containing the ,

causes the production of output which includes the identifiers found in the UPDATE input and if an
output produced by the previous card. The card identifier which is not unique in characters 1

through 4 and 7. through 9 is encountered, then the
*

*/ ## TITLE . fourth character is modified to ensure uniqueness.
This is donc prior to sequence number insertion.

produces a list of the title cards for all documenta-
.

tion requested by the last sort or edit request. The ~ In ordcr to increase the probability that the fifth

card . and sixth characters produce the same substitution

16
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characters produce the same substitution character, */ ## EDIT EVERY PCL or request particular
the choice of the substitution character is depen. PCLs
dent on these characters in the following manner.
An integer is formed from the fifth and sixth */ ##COLAT.
characters; this integer module 7 selects the
substitution characters for the following set: 5.5 Program Files
- * /( ) S = The program card for CDCID contains the

information shown in Table 5.
These characters are used since they are legal.

identifier characters, but are rarely used and, 5.6 Program Control Cards
therefore, should cause a minimum of conflicts with
existing names. If this identifier is still not unique, The following sample control cards may be used
the fourth character is incremented by one bit to execute CDCID and pass a modified file to the
(starting over 9t A if a display code of 54 is CDC UPDATE program.
exceeded) until uniqueness is obtained.

. ATTACH,CDCIDE,lD = GLS,MR = 1.
Note that the automatic name change mecharu.sm

is not applied to *CA and * CALL directives'
COPYBR, INPUT, UPDIN.

5.4 Program Change Label REWIND, UPDIN.

Collating
CDCIDE.

D, WDMOD.
Two new input options are added to allow sorting

of title cards alphabetically by PCL and to allow
UPDATE,1 = UPDMOD*

placing selected output on a separate file for further
,

pr cessing. 5.7 Program Structure and
5.4.1 PCL Collating input. The following card Documentation
placed before a sort or edit request toggles a switch*

(initially false) to place the output card images as CDCID is programmed using structured
modified by the program on the file: programming. The program consists of two major

sections controlled by subroutines UPDATE and

*/ ##CLECT. EDITOR. Subroutine UPDATE controls (a) the
processing of the input cards and may change a few

The card of them (e.g., by inserting a sequence number into
*1 DENT cards) and (b) the placing of the modified

*/ ##COLAT cards onto file UPDMOD. Subroutine EDITOR is
used only if edited documentation output is

placed anywhere in the CDCID input collates the requested. For example, it may search for and print

cards on file SELECT alphabetically according to out a list of all program change title cards or various

the contents of columns 6,7, and 8, the position more detailed amounts of documentation. Table 6

of the PCL on the title cards. Therefore, the only provides a simplified structured flow chart for the
cards which should be placed on the SELECT file program. A more detailed flow chart may be found

prior to use of this option are title cards. in Appendix E, which is a source listing of the
* program.

5.4.2 PCL Collating Example. To get PCLs
printed alphabetically, use the following cards: The program is self-documenting and contains

most of the information presented in this section.-

*/ ## TITLE in addition, it contains information of interest to
programmers, such as definitions of the variables

*/ ##CLECT used in common blocks and argument lists.

17
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Table 5. Contents of CDCID program card *

PROGRAM CDCID(UPDIN, UPDAUX, UPDMOD,
1 TAPES = UPDIN, TAPE 56 = UPDAUX, TAPE 55 = UPDMOD,
2 OUTPUT,
3 TAPE 6 = OUTPUT, DEBUG = OUTPUT,

1

'
4 SPOUT = 256, SELECT = 256,
5 TAPE 76 = SPOUT, TAPE 77 = SELECT)

,

where

the input unit which, without the use of CDCID, would be the normal input to theUPDIN =

CDC UPDATE program.

an input unit which is processed prior to the UPDIN file. It allows sort-edit type requestsUPDAUX =

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 *ID cards. UPDMOD is rewound at the end of execution. Also, the fourth character
of the DECK name may change on the identifier creation cards.,

,

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

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

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

.

.-

- -

18
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AI

6. CDCID USER'S GUIDE

' This section summarizes the input needed to the Next, use CDC UPDATE comment cards (*/ )
code in order to insert documentation changes along to document the changes to the user program or to
with a set of changes to the user's program. Each refer to a document which describes the changes.
special type of card used for program documentation .

control has a keyword in columns I through 10. If the changes require changes or additions to the j

program input, bracket the documentation of, or !

To insert a sequence number into the fifth and.

reference to, the input changes (even if the same as,

sixth characters of the *1D cards, the user should '

the principal reference) with the cards
use the */ ##1 DENT card with a sequence number
in columns 11 and 12. Normally, this card precedes

*/ ##1NPUTall other update cards. For more complicated
sequence insertion requests, see the detailed inout

""i description in Section 5.2.3.

Prior to each block of CDC UPDATE cards used */ ##ENDIN.
to modify a user program which have a common
purpose, the user should insert the following set of Terminate the entire set of documentation for the .

cards to document that purpose. First, insert a title block with card
,

card of the form '

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

where the XXX is a PCL, typically starting with an If a specially formatted output edit is desired,
initial assigned to the Programmer. The Y is a place the card
sorting index. Refer to Table 4, sorting indexes, for'

a list of possible sorting indexes which may be used. */ ## FORM
The card

of ,, before the first sort-edit request. *

with title continuation information in columns 11 The sort-edit requests can then follow to produce
through 80 may be used to extend the title card complete documentation using the cards .

information. The cards
* ##EDSAL*/ ## ENGR

*/ ##PRGMR and

* ##
*/ ## EDIT EVERY PCL.

can be used to identify the Engineer and Program-
mer, or both if the same, respectively, by placing Examples of various files associated with a
the name of the responsible individuals starting in CDCID run are provided in Appendix F, which
column 12. shows the output from a sample problem.

.

e
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APPENDIX A
DEFINITIONS

The meaning of most of the terms used in the precise meaning of each of the significant terms
body of this report are normally apparent from the used is available, Table A-1 provides a list of
words and the context; however, to ensure that a definitions..

I

Table A-1. Definition of terms t

.

Acceptance Report Document that explains differences in test case results as reported in a com-
pletion report and as generated upon the final acceptance testing required for
completion of the Code Change Form. An interoffice memo will suffice as
an acceptance report.

Acceptance Test Case Set A set of test cases that exercises new models or code changes. A good accep-
tance test case set is one which exercises the additions over, as much as prac-
tical, the entire physical range of applicability and the entire range of user
options.

Branch Manager A second level supervisor (the immediate supenisor of a section leader).

Code A code is an abbreviated way of referring to a computer program.

Code Capability A description of the ultimate code product.

Code Librarian The 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.

.

Code Version 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.

Code Version Sequence The sequence of planned released code versions leading to the ultimate product
or code capability.

Cognizant Engineer Person responsible for designing and/or implementing new models and model
changes.

Cognizant Programmer Person responsible for designing and/or implementing coding changes.

Completion Report Formal document, see Table B-3 in Appendix B.

Configuration Control Configuration controlis 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.

.

Deficiency Report Formal document that identifies a deficiency or problem with an official code -
version, see Table B-4 in Appendix B.

Design Report Formal document, see Table B-2 in Appendix B.

25
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Table A-1. (continued)

Development File A file providing complete traceability of an official code version.

Major Schedule A description of the schedule for development of a specific code version in
,

terms of the work package start and completion dates.

Manpower 1.oading Chart A display of individual commitment by person for each work item in the minor
networks. *

,

Milestone Chart A description of the task steps necessary to produce a given code version.

Minor Network 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.

4

'

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

Released Code Version An official code version which has been released for public use.

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

i

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

.

Traceability 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.

| Work Package For a given set of related tasks, a work package will specify the scope, the
1- inputs required to complete the tasks, the deliverable outputs, the associated

major milestones, the allocated resources,' and the minor network.
,

i

!

!

!

i

e

|. .-

t

'

26

o

e- v



i

|

i

i

I

|

.

1.

'

APPENDIX B
SAMPLE QUALITY CONTROL FORMS

i

O

.

4

O

9

27

- ,



_ _. . . .

APPENDIX B
SAMPLE QUALITY CONTROL FORMS

The following sample qun:lty control forms are Tables B-2 and B-3 suggest a format for and con-
proviacd to aid the reader interested in establishing tents of a design report and completion report,

* a quality control program. Table B-1 provides a respectively. Table B-4 suggests the contents needed
Code Development Form, which should be filled for a Code Deficiency Report, and Table B-5
out for every update to the computer code. provides a Code Change Form.

.

Table B-1. Code development form |

|

Title of Model or Change: PCL

Work Package Number:
Cognizant Engineer:
Cognizant Programmer:

Abstract:

.

Manual Change Required (Circle) Yes No
.

Contents of Development File
j Yes No Completion Date
!

Deficiency Report

Design Report

Completion Report

( Acceptance Report

Update documentation

Other: ._

.

._

*

Approval of Development Plan:

Section Leader Date

29
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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/c$ange 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

- Output revisions

6. Proposed. Acceptance Test Cases
;

- List and describe all test cases

' - Test cases should exercise all input options ,

7. References

'

.

30
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Table B-3. Suggested format for completion reports
_

l. Report Cover

2. Acknowledgments
.

3. "~ ble of Contents

4. _ Nfodel/ Code Change Requirements
.

- Background information and motivation for model

- Specific requirements

5. Afodel/ Code Change Final Design

a. Final hfodel Description

- Complete analysis or formulation

- Complete set of auxiliary data

b. Coding Changes

- Explanation of how model implemented

- List of subroutines and common blocks affected

- Summary flow charts for each new routine
'

- General flow charts indicating how added or changed subroutines interact with code I

- Glossary defining FORTRAN names for math variables used in analysis, input data, and |
important local variables ;.

6. Input and hfodel Preparation

Afodeling guidelines if appropriate-

7. Output Description

Definition of edited quantities-

Explanation of diagnostic messages and recommended remedial action-

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

9. Results of Acceptance Test Cases

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

* 10. References

11. Microfiche Envelope
'

- Test cases
'

, Listing of update set

12. Revision Appendix (if required)

31
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Table B-4. 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

input Error Code Deficiency or Shortcoming

Code Error Use Beyond Code Design Limits
.

Machine Error Unknown

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

.

5. Resolution: Yes No N.A.

*If yes, Date

32.
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Table B 5. Code change form

Version Number:
,

PCL:

Title:
.

- - .

.

ACCEPTANCE TEST CASE RUNS-

RESULTS

Completion Last Version
Test Name Microfiche Label Report Version Used for Checkout Comments

|

APPROVALS
.

*

Results Code |

1 = identical Waved by
E = Essentially Version Code Accepted by Section

*

Same F = Final Designer or Leader
Test Name D = Different N = Not Final Section Leader if Codes # I,F

*
Approved-Section Leader Date

.

33
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APPENDIX C
DFORM, A COMPUTER PROGRAM FOR AUTOMATIC CREATION OF

DEVELOPMENT FORMS

DFORNi is a computer program which allows a Normally, the user will not need to use any of
user to create a development form, complete with the user-controlled parameters allowed on the.

an abstract, from the documentation section of a program execution card. The user simply places the
set of updates. The main advantage of using update deck (s) on a local file with name PCLFILE
DFORhl is so that the abstract which is prepared and executes the CDC command:,

as part of the required update deck documentation
does not have to be retyped onto the development DFORht.
form. DFORNI also relieves the code developer of
the need to enter onto the form the title of the This produces a development form with abstract,
change, the program change label (PCL), title, etc., on file output.
developer's name, and the date of the update
documentation. It also helps prevent a mismatch To place the update deck on a different file, the
between the information filed on the development user places an additional parameter on the
form and that included in the actual update. DEFORN! command as follows.

The documentation card images must conform DFORht,PCLFILE = filename.
to the format requirements of the CDCID
UPDATE program. Ilowever, other cards such as If the changes being made are all minor and
control cards v.a update cards may also be present require no further documentation of any kind, the
on the input k (PCLFILE), since the creation of user may cause the letter X to mark all of the
a developrr.. form is activated by the presence of YES-NO options on the form by using the
a titic card , / #* in columns I through 5) and following.
terminated by an *ID, *1 DENT, or */ ##END
starting in column 1..

DFORNINO.

The DFORNI program is written in FORTRAN-77.
It requires no input cards since the directives needed To process a file which contains many title cards

to control its options are all accessible as execution but only those starting with a particular letter or,

card parameters. A call to GETPARN1 (see letters are wanted, the user may use the PCL
parameter, if the value used for the PCL is threeReference C-1) within the program gives the code
characters, then only the title cards with this PCLaccess to the parameter values. The default name of

the file from which the development form ,nforma- in columns 6,7, and 8 are processed to produce a
i No f if & value for the PCLtion is taken ,s PCLFILE. The input on this file musti

be in the proper format since no error checkmg is parameter is one or two characters, only titles with
PCLs that start with these letters are used. Fordone by DFORht. Prior processing of the update
**"*P'through the CDCID program, which performs

extensive error checking may be desirable for those
DFORhl,PCL = $A $.inexperienced with the format requirements.

An important requirement on the documentation creates development forms for all sets of update
placed on file PCLFILE is that all */ ## ENGR, documentation with a PCL starting with the let-
*/ ##PRGh1R, and */ ##ENGPR cards must ter A, that is, processing begins when the following
precede the rest of the documentation, since the first characters are found in columns I through 6:

i*
other type of card, except for empty comment */#*A. The above three parameters may also be '

cards, signals DFORh1 to begin processing the used together or in any combination.
abstract printout.

The only other file, besides PCLFILE, used by printed on 8-l/2 by 11 paper, a procedure may be
the program is the OUTPUT file, which contains used for this purpose. Table C-1 shows such a
the development form. procedure and contains its own documentation as

37
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Table C-1. Procedure (PROC) for DFORM

4LaT10GLSFTH9sT37 P2.
ACChT(GLSeCbG=uxxxxsxxx)
BEGIh,FTITLte TITLFl=1PRUCs0F0kMC41.
COPY,1NPdt,TPROC. *

hU$Nh0C h3C0Fa!0=CLSsPa=AAAAAAsi10=GLisRP=vv9. *****

REulbuerd$0Q.C0PY5mp,TPauC.
*RedIh0,TPkbC.

T5'T THc P E GL e odR EL r p e t h T .d' P ILFild EA T T AC H, P I =GL3,Md=1.
BLGIN,ul3>MA,ThdOCeul0=GLS.
StG1hs 0F JkM A TPROCe GLSe 9CL=5F.
S tG it.,J F.]h Mx s TPP CC, GL S, Ht L P.

.PdCC,0fdFMA,JIDeMiLP=NOLL/ HELP,PCLr4LE=FCLr1Li,Nd=NOLL/NO,
PCL=S te6EP=505.
IFEpisHtLF1.NE.SHEL91eNPHELP.
AT T e t t 0 Ri e 10 =Glt , SI D = GL S.
R100EST,dLUTDF0,*Q.

b b 'R Tb0, hC( dLF ILe s ePC L=1PCL 5s s N0 =NO.ELSc,$uN0h0.
.FUPM,ROJT0F0,sPCLFILE=PCLFILiesPCL=$PCLS.
- hDIF,001Ch0.
iEtuGd,LFORM.
RCUfesRUul0F0 ESC =2,0C=94sFID=UAD_0F,fC=41,T10=CsSRcP= REP.

RLhukh,R30T0FO.ti6te"t'"*UMNFNT..* -- HELP OUT30T --
OMM6ht..* 00C1ENTA TION FOR OFORMX PAOC.
OMMENT..*
OMMtNT.. TH5 USF OF 0 FORM RtQu1RES:
OMMENT..* ATT,TPROC,10=6LSs5AD=uLS. .

CMMENT..* PLUS A 6EGIN CARU LIKES
uMM6hT..* (A A MINIPUMilOP ME N T . . * B E d' t h,0F OR M A , T PkOC s YOUR 10.
OMPFNT..* (AS A MAXIMU18)
OPME N[.. * BEGINe 0FOR Ms, T PROC, Y A P 10, .

OMMcNT..* HELP,ePCL=XXX,
OPMEhi..* ePCLFILE=AX3XAKX,e10ssRcP=s.
OMHQNr..*OMMcNT..* MEANING OF THESc PAkAMiTcE5.
0MM6NT..*
QPN NT..* bSER 10 -- GEQUIRED.

10 la ttJHNAL f USEDCMM NT..* THE USERPOS IT ION AL Pad Ad(c TLP,OMM N" ..* LS A
LPetNM..* lui CAN BE USc0 d1TH
UPMdN"..* su!C=YOUR 10.
bPPh *.*. ePCL = 1, 2 OR 3 CHARACTcAS --
OMMLNT..* IF 3 CHARACIERS, ONLf T ils 9PCL
C Mi'i h T . . * I S P R O C E S S E D . IF 1 OA 2
LPr. TNT..* CHARAClERS, A 89CLe5 THA) 3( Ap T
QMMENT..e m!TH THESE CHARACIERS A<E
uPNgh{..*PROCE$5cD.**

3r TJiue Doc 5 h inIhG.N T . . * s N. --

-- PA $cNis POT A .4 ALL NJ C1LunNS.
h{*..*#NCr ?.

OMthi..* HE(P -- P4 ddCOMth& TION.05~0,1NT$ THI)DFORMA JJus MulHANG iL32.uPMehT..* IF .

CrrLhT..* d*(* !% NodMALLf vaco A5 &
CUMMihT..* Pla!T1GN AL P AR Adit cKs dLT C AN de
CDPMEh"..* UStu d!TH

JPMLN". * HiLP=HELPe
CMPfh"..* *

GMntN"..e ePCLFILc - erCLFige 63 DEFAJL4 l'I P u f
QPMlN'..* wNJf FCd PDAT6 L(wn. il CAN of att
uM Mt N ' . . e cQual TO He NAME OF AN allenhaic P&Lf.
N0 !F sieuitL P e
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'
comment ca ds which the reader may refer to in and that the file uses an ATT, not an ATTACil,c

order to understand all of its options. since it is a file contained on a Lehigh University
Small Permanent File Nianager managed file.

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 Next,' execute the procedure w. h the followingit

.

""''

with the following card:*

,
ATTACli, PCLFILE, PFNAME, ID = UID. BEGIN, DFORMX, TPROC, UID.

f .

Here, PFNAME is the name of your permanent file
Here, again, UlD is your user ID.,

and UID is your user ID.

Next, attach the file containing the PROC, as Table C-2 provides a listing of the DEFORM
1 with the following control card. program set up to produce development forms for

the TRAC-BWR program developed at the Idaho
'

ATT, TPROC, ID = GLS, SID = GLS. National Engineering Laboratory by EG&G Idaho,
inc. Table C-3 provides a sample development form

'

INEL users, note that the above card assumes the for this particular program as generated by
PROC is on a file, TPROC, belonging to user GLS, DFORM.|

REFERENCE-

I. Control Data Corporation, FORTRAN, Version 5, Reference Afanual, Rev. F, 60481300, 1982.

.

1

e

;
4

.

,

4

k

T

.

! .

!

;

.-

I
!
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Table C-2. Source listing for program DFORM

GLSFTH9sT37sP2. GLSTIO FTN5 CDCID/DFORK
ACCMT(GLS,CHG= 4 M SW W ,PW= M )
8 EG IN, F T I T L E s . T IT LE 1 = 5C D C ID/ DF ORM6 5
COMMENT.CPT.ATTACHsFILESETsID=GLS,MR=1. *

CCMMENT.CMT.GF,TRC/A/DFORX.
COMM EN T .C MT . A TT AC H, PC LF IL E, ID = GLS, MR = 1.
C OMME NT.C MT . ATT AC H, PC LF IL E s ID= GLS, MR= 1.
EXIT,U. *

REQUESTsLGOs*PF.
FTN5,LO=S/A/R/M DB.
RPL,LGO,DFORMeID=GLS,PWa m sXR= M sSID=GLS,RP=999.
C OP Y8 R, IN PU T, PC L F IL E.
REW IN D, PC L F IL E.
REQUEST, ROUT,*Q.
MAP (PARTI
COMME NT.C MT .LGO,R OUT, PC L= A, NO.
LGO, ROUT,NO.
REWIND, ROUT.
COPY, ROUT,0UTPUT.
REWIND, ROUT.
C OM ME NT.C MT . ROUT E s R OUT,5C =2s DC = PR s F ID =GL SCO s F C = 41s TID =C . * * *R E P= 1.

PROGRAM DFCRM(OUTPUT)
e

* * * * * * * * * * PROLOGUE
*

* TITLE: DFORM -- CREATE A TRAC-BWR DEVELOPMENT FORM
*
* PURPOSES THE PURPOSE OF THIS PROGRAM IS TO
* CREATE A COPY OF THE TRAC-BWR DEVELOPMENT FORM ,

* FROM A LISTING OF THE STANDARD DOCUMENTATION
* ON A COMPUTER FILE.
e
* AUTHOR-- G. L. SINGER, EGEG IDAHO, BOX 1625, IDAHO FALLS, ID. 83401 .

*
* IMPLEMENTATION NOTES:
* A T Ts D F O R M e ID = G L S s S I D = GL $ s MR = 1.

| * FTN5,I=DFORMX,0PT=2,R=3,8=DFORM.
* DFORM.
, _ _ . . _ . _ . . _ . _ _ _ . . . . . . . _ _ . . . . . . . _ _ _ _

*** INPUT DESCRIPTION ***
*
* INPUT ON FILE PCLFILE MUST BE STANDARD TRAC-BhR DOCUMENTATION
* IN GOOD FORM.
* NO ERROR CHECKING IS DONE ON THE FORM OF THE INPUT.
*
e .._____... .. ... ________ .......___ .___ . .. ..____..... _

* *** PROGRAM DOCUMENTATION ***
| *
' * DFORM IS A COMPUTER PROGRAM WHICH ALLOWS A USER TO CREATE A

* DEVELOPPENT FORPs COMPLETE WITH AN ABSTRACT, FROM THd DOCUMENTATION
* SECTION OF A SET OF UPDAThS. THE MAIM ADVANIAGE OF USING DFORM IS SO

** THAT THE ABSTRACT WHICH IS PREPARED AS PART OF THE REQUIRED UPDATE
* DICK DOCUMENTATION ODES NOT HAVE TO BE RETf PED ON TO THE DEVELOPMENT
* FORM. DFORM ALSO RELIEVES THE CODE DEVELOPER OF THE NEED TO ENTER
* OMTO THE FORM THE TITLE OF THE CHANGE , THE PROGRAM CHANGE LABEL,
* HIS NAMES AMD THE DATE nF THE UPDATE DOCUMENTATION. IT ALSD HELPS *

40
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: Table C-2. (continued)

,

* PREVENT A MISMATCH BETWEEN THE INFOMATION FILED ON THE DEVELOPMENT
* FORM AND THAT INCLUDED IN THE ACTUAL UPDATE.
* THE DOCUMENT ATION CARD IMAGES MUST CONFORM TO THE FORMAT

| * REQUIREMENTS OF THE CDCID UPD ATE PROGR AM. HOWEVER, OTHER C ARDS SUCH*
*

* AS CONTROL CARDS AND UPDATE CAxDS MAY ALSO St PRESENT ON THE INPUT
* FILE (PCLFILEle SINCE THE CREATION OF A DEVELOPMENT FORM IS ACTIV ATED
* 8Y THE PRESENCE OF A TITLE CARD (**/ s*' IN COLUMNS 1-5) AND
* TERMINATED BY AN **I08, '*IDENT's OR '*/ esEND 8 STARTING IN*

l * COLUMM !.
i * THE OFORM PROGRAM 15 WRITTEN IN FORTRAN-77. IT MEQUIRES

* NO INPUT C ARDS $1NCE THE DIRECTIVc5 NEE 0ED TO CONTROL ITS OPTION 5
* ARE ALL ACCESS ABLE AS EXECUTION C ARD P AR AME TEMS. A CALL TO
* GETPARM wITHIN THE PROGRAM GIVES THE CODE ACCtSS TO THE PAR AMETER'

* VALUES. THE DEFAULT NAME OF THE FILE FROM dHICH THE DEWELOPMENT
* FORM INFORMATION IS TAKEN IS PCLFILE. THE IhPui DN THI4 FILE MUST
* BE IN THk PROPER FORMAT SINCE NO ERROR CHECKING IS DONE 8Y OFORM.*

* PRIOR PROCESSING OF THE UPDATE THROUGH THE CDCID PROGR AMe WHICH*

* PERFORMS EXTENSIVE ERROR CHECKING MAY BE DESIRA8LE FOR THOSE
* INEXPERIENCED WITH THE FORMAT REQUIREMENTS.
* AN IMPORTANT REQUIREMENT ON THE DOCUMENTATION PLACED ON
* FILE PCLFILE IS YHAT ALL **/ s sENER e, eef gspaggges AND
* 8*/ ssENGPne C ARDS MUST PRECEDE THE REST OF THE DOCUMENTA TION,
* SINCE THE FIRST OTHER TYPE 0F CARD, EXCEPT FOR EMPTY COMMENT

i * CARD $s SIGNALS OFORM TO 8EGIN PROCESSING THE A85 TRACT PRINT Oui.
* THE ONLY OTHER FILE, 8ESIDES PCLFILE, USED BY THE PROGRAM

I * IS THE GUTPUT FILE, WHICH CONTAINS THE DEVELGPMENT F0kM.
i * NORMALLYs THE USER WILL NOT MEED TO USE ANY OF THE USER

* CONTROLLED PARAMETERS ALLOWED ON THE PROGRAM EXECUTION CARD. HE
1 * SIMPLY PLACES HIS UPDATE DECKtSI ON A LOCAL FILs WITH NAME PCLFILE,

! * AND EXECUTES THE CDC COMMAND 8
* DFORM.
*

| * THIS PRCDUCES A DEVELOPMENT FORM dITH ABSTR ACT, TITLE, ETC. ON FILE.

! * OUTPUT.
* IF THE USER WISHES TO PLACE HIS UPDATE DECK ON A DIFFERENT FILES

; * HE MAY PL ACE AN ADDITION AL P ARAMcTER ON THE DEFORM COMMAND AS
'

* FOLL0wS.
. * DFORMe PC LF ILi= FIL EN AME.
! *
j * IF THE CHANGES BEING MADE ARE ALL MINOR AND REQUIRE NO FURTHER
. * DOCUMENTATION OF ANY KIND, THE USER MAY C AUSE THE LETTER 'X' TO
'

* MARK ALL OF THE fES-NO OPTIONS ON THE FORM SY USING THE FOLLOW!NG.
; *
! * OFORM,MO.
! *
! * IF THE USER WI$ DES TO PROCESS A FILE WHICH CONTAINS MANY TITLE

* C ARDS BUT ONLY WANTS ONES ST ARTING WITH A PARTICULAR LETTER OR
* LETTERS, HE M AY USE THE PCL P ARAMsTER. IF THE VALui USED FOR THE PCL,

! * IS THREE CHARACTERS, THEN ONLY THE TITLE CARDS WITH THIS PCL IN )
' * COLUMNS 6, 7s ANO 8 WILL AE PROCE4 SED TO PRODUCE A DEWELOPMENT FORM.
i * IF THE VALUE FOR THE PCL PARAMETER IS ONE OR TWO CHARACTERS, ONLY

* * TITLES WITH PCL'S THAT START WITH THESE LETTERS WILL SE USED.
* FOR EXAMPLE,
* DFORMe PC L*S A S.
*

*
* WILL CRE ATE DEVELOPMENT FORMS FOR ALL SETS OF UPDATE DOCUMENTATION

i * WITH A PCL ST ARTING WITH THE LETTER ' A 8, THAT ISe PROCES$1MG WILL
|

|

41
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Table C-2. (continued)

* BEGIN WHEN THE FOLLOWING CHARACTERS ARE FDUND IN COLUMNS 1-68
* **/ 88A'. THE ABOVE THREE PARAMETERS MAY ALSO BE USED TOGETHER OR IN
* ANY COM81 NATION. ,

*
* *** END OF PROGR AM 00CUMENT AT10N ***
*

IMPLICIT LOGICAL (A-Z) .

*
*** CONSTANTS...
*
* (FILE UNIT NUMBERS)

INTEGER F5
PARAMETER (F5 = 5)

*
*
*** VARIABLES...
e

INTEGER IOSe A85TR, Je LN, LIN, le NPARM
INTEGER IPARM(109
CH AR ACTER PCLFILE*16e PCLS AV*3
CHARACTER CHOLD*80sSTAT*10,8L*10eCONLf*80
CHARACTER ENGR *40sPRGMR*40,8 LANK 4*40sPDAT*10
CH Ak ACTER DD AT*10e DLINE*80e P AREN* 35eC0 ATE *10eD ATE *10
CHARACTER PARMX*35ePCLADD*3,CARDAD*3ePCL*7eAND*7
CHARACTER PARM1(10)*10ePARM2(10)*10

e

*** DATA
*

DATA STAT l'OLD'/ -

DATA PCLFILE/*PCLFILE*/
DATA BL /' 8/
D AT A ENGR / e e/, pggna /e e/

DATA PDAT /essessssses*/eDDAT /s..... ...e/ .

DATA PAREN l'( ) ( ) ( le/

DATA PARMX /*( ) ( X) ( le/

DATA PCL /s s/, ANO /' '/

*
* * * * * * * * * EXECUTION
e

CDATE = DATE()
C

C SET UP CHAR ACTER TEST VARIABLES
C

**/ e // 3L / /gL/ / gL/ / gL/ /3L/ / gL/ / 3LCONLy =

BLANK 4 = BL//8L//8L//8L
DLINE = DDAT//DDAT//DD AT//DD AT//DD AT//DD AT//DDAT//DDAT

C

C GET JOB C ARD PARAMETERS
C

ANO = 'XX'

PC L = 8 8 ,

D0 186 I = le10
CALL GETPARM(PARM1(I),PARMZ(IleIPARM(I) )
IF (IPARM(I) .LT. 0) GO TO 199

les CONTINUE ,

199 CONTINUE
,

| NPABM = !=1

!
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Table C 2. (continued)

C

PCL . e e

ANO = 'XX'
* 00 248 1 = leNPARN

IF (PARM1(1) .EQ. 'PCL8) THEN
IF (IPARM(Il .EO. 1.0R. P AR M2(I) .EQ. * 'l THEN

PCL = * *
,

ELSE
PCL = PARM2(Il

EMDIF
ELSE IF (PARM1(I) .EQ. 'N08) THEN

ANO = 'N08
ELSE IF (PARM1(!) .EQ. 'PCLFILE'l THEN

PARM2(I)IF (IPARM(I) .EQ. 01 PCLFILE
{

=

kLSE
PRINT *s' UNRECOGNIZED PARAMETERS'sPARM1(I)

ENDIF
248 CONTINUE

C

C OPEN THE FILES
C

C*
STAT = 'OLD'
O PE N( F 5, F IL E= PC LF IL E, S T A T US = S T AT,I OS T AT = IOS )

C*
IF (105 .GT. 01 THEN

PRINT *,' OPENING OF 8,$ TAT, ' FILE ' ,PCLFILE,
a e NOT SUCCESSFUL. $*-*$ FATAL ERROR'

STOP.

ENDIF
C*
C
C SET FOR 6 LINES PER INCH-

print '(eegee,fessee3e
C

C LOOP OVER PCLFILE CARDS
C

ACTIVE = . FALSE.
A8STR = 0
00 288 J = 1,99999

REA0(F5e'(Al',10 STAT =IOSeEN0=212) CHOLD
C*

212 IF (IOS .NE. 01 THEN
GO TO 299

ENDIF
C
C SET UP TO CHECK WHETHER THERE ARE RESTRICTIONS ON WHICH PCL'S
C ARE 10 BE PROCESSED, AS SPECIFIED UN THE OFORM EXECUTION CARO
C AND BROUGHT IN ON THE GETPARM CAAD.
C

LN = INDEX(PCLe' 'l - 1*
IF (LN .LE. 0) THEN

LN = 0
FCL400 = * *

CAROAO . e e
* ELSE IF (LN .EQ. Il THEN

PCL ADO = PCL (1:1) // e e
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Table C-2. (continued)

!;

CARDAD = CHOLD(6:61//' '

ELSE IF (LN .EQ. 2) THEN
PCLADD = PCL(1821//' ' *

CARDAD = CHOLD(687)//8 '
ELSE IF (LN .EO. 3) THEN

PCLADD = PCL(183)
CARDAD = CHOLD(688) ,

ELSE IF (LN .GT . 3 ) THEN
PRINT *,' FATAL ERROR IN DFORM -- PC L Oh EXEC CARD TOO LONG'
STOP ' F AT AL IN OFORM -- PCL GN ExtC '

ENDIF
C*
C

C CHECK FOR A TITLE CARD UR TERMINATOR C ARD.
C

IF (CHOLD(1851//CARDAD.EQ.'*/ s**//PCLADDI THEN
ACTIVE = .TRUE.
A85TR = 0
ENGR = BLANK 4
PRGMR = BLANK 4
PRINT egeelee, 23X,''*** TRAC-BWR DEVELUPMENT FORM ***883'
PRI NT e l e ao s e ,T10, A, T66, A l', C HOLD (10: 10 ), CHOLD( 68 8 )
PRINT '(T5,A,T58,Al',DLINE(1810),DLINE(1820)
PRINT '(T5,''50RT INDEX'',/T58,''PfGGRAM CHANGE LABEL''l'
PCLSAV = CHOLD(6 dl
PRINT '(''0'',TS,A,/TS,A,/T5,'' TITLE OF MODEL OR CHANGE''l',

a CHOLD(11880),
a DLINE(1873)

ELSE -

IF (CHOLD(184).EQ.'*ID ' .OR.
CHOLD(187).EQ.**IDENT ' .OR.

: CHOLD(189).EQ.'*/ sekhD 'l THEh
ACTIVE = . FALSE. -

ABSTR = 0
ENDIF

ENDIF
C

IF (ACTIVE) THEN
EORP = . FALSE.

C THIS SECT 10h STORES THE ENGINEER AND PkOGRAMMER hAMES
C FOR PRINT OUT IN THE A85TR = 1 SECTION.
C

IF (ABSTR .EO. 0 .OR. ABSTR .EO. Il THEN
IF (CHOLD(185) .EQ. '*/ se'l THEN

IF (CHOLD(6:91 .60. ' ENGR'l THEN
ENGR = CHOLD(11:50)
ELSE IF (CHOLD(6:10) .EQ. 'PRGMR'l THEN

CHOLD(11:bolPRGMR =

ELSE IF (CHOLD(6: 10) .EQ. 'ENGPR'l THEN
ENGR = CHOLD(11:50)

CHOLD(11sS0)P RG Mk =
,

ENDIF
ENDIF
ENDIF

C ,

C CURRENTLY IN DOCUMENTATION PART OF UPDAT&>
C

|
1
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Table C-2. (continued)

IF (ABSTR .EO. 0) THEN
C

C MAIN PURPOSE OF THE A85TR = 0 SECTION IS TO DETERMIhE
C WHEN THE ABSTRACT SECTION BEGIN$s IN WHICH CASE.

C ABSTR WILL BE SET TO 1.
C

C THE FOLLOWING LOGIC SETS THE ABSTRACT FLAG ON
C (A85TR = li uMEN 80TH ENGR AND PRGRA HAVE*

C BEEN SET OR WHEN EITHE R HAS BEEN SET AND
C A NON 8 LANK */ CARD IS cNCOUNTERED.
C

IF (ENGR .NE. BLANK 4 .AND. PRGMR .NE. 8 LANK 41 THEN
ABSTA = 1
EORP = .TRdE.

ELSE IF ((ENGR.NE.8 LANK 4 .OR. PRGNR.NE.8 LANK 4)
; .AND. ((CHOLD .NE. CONLYI .AND.

8 (CHOLD(6:9).hE.' ENGR *) .AND.
(CHOLD (6 s LO) .NE.8 PRGMR') .AND.

e (CHOLD(6: 10).NE.'ENGPR'))lTHEN
ABSTA = 1
EORP = .TRUE.

ENDIF
ENDIF

IF (ABSTR .EQ. 1) THEN
j PRINT ' (' 8 0 8 'eT5s As Ae / T 5, A31, T45s A32, /

T5, e e RE5PONSIBL E ENGINEER' 8s T45,j

! ''RESPONSISLE PROGRAMMER''l's
| ENGR e P RGMR s DLIN E ( 18 31)s D LIN E (18 32 5
| PRINT '(eecee,T55st'YES N0s e /T5e A24sT45, A32/e*
'

s T5eA,T45eAl's
: DLINE(1830)eDLINE(1832),
a ' DEVELOPMENT 8ASE VERSION'e
8 'MANU AL CHANGE REQUIRED (CIRCLE)*,

PRINT e ( e ao s e,/T2 5, e e * * CONTENTS OF DEVELOPMEhis e,
8 o' FILE ***'18

PRINT '(/,T35e''YES (X) NO (X)'',T55,
s '' COMPLETION DATE''l'

IF (ANO .NE. 'N0s ) THEN
! PRINT '(T5e'' DEFICIENCY REP 0kT''eT35,A,

s /T5e'' REQUIREMENTS 00CUMENT''sT35eA,
s /T5e '' DESIGN RE PORTe e,735, A,
e /T5e'' COMPLETION REPORT'',T35,Aei

/TS, e e ACCE PT ANC E REP 0n Te e,T3 5, A,
s /TS,eeUPDATE DOCUMENTATIONee,
a T35,''( x)''sT55,''( l''s

T57eA,/T5,es0THER8''/)'s
: PAR ens PAR EN, P AR EN, P ARENe P ARENs CD AT E

ELSE
PRINT '(TS,'' DEFICIENCY REPORT'',T35 As

a /T5e '' REQUIREMENTS DOCUMENie e,T35s As
/T5s'8 DESIGN REPORTee,y35,A,

*
s /T5s''COMPLkTION REPORT'',T35eAe

/ T S, e e ACCEPTANC E REPOR T'',T3 5, As
, s /T5e88 UPDATE DOCUMENTATION e,
| T35e''t X)''sT55e''( l''e
1 T57eAe/T5,880THERs''ll's-

i a P ARMXs PAR MX e PARMX a P ARM Xa P ARNXs CD ATE
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Table C-2. (continued)

EM0!F
PRINT '(**0''sTSs'' APPROVAL OF CEVELOPMENT PLAho ee,

8 AsAsAs/ *

T3T,'' TRAC-8WR SECTION LEADER''s
s T71s'80 ATE'83's
: O L INi( 1 2 31 s dL ( 18 9) ,0 LINE (1:10 )

PRINT '(880''s/32Xs'' * A85 TRACT *''/18 ,

LIN = 33
ENDIF
IF (A85TR .EQ. 1 .AND. EORP) THEN

A85TR = 2
ELSE IF (A85TR .GT. 0 .AND. .NOT. E OR P) THcN

LIN = LIN + 1
IF (LIN .GE. 57) THEN

LIN = 1
PRINT e(estee,1Sx,ee** TRAC-8d4 DEVELOPMENTee,

e '' FOAM -- CONTIhUED **ee,T65s
a ''PCL='',A//)', PCLSAV

ENDIF
PRINT e(TSsAl'sCHOLD(3:00)
ABSTR = 2

ENDIF
ENDIF

288 CONTINUE
299 CONTINUE

PR!hT '(''Isefeeyee),
STOP
END

*/ s*ABC N TITLE 1 FOR PCL=ABC .

*/ ssENGPR G. L. $!NGER
*/ THE A85 TRACT FOR PRGGRAN CHANGE A8C SH00LD DESCRIBE
*/ THE AkASON FOR THE UPDATE.
*/ se!NPUT .

*/ PL ACE THE DESCRIPTION OF ANY INPJT CHAhGES
*/ NEEDED 8Y TH15 UPDATE HERE.
*/ ssENDIN
*/ OTHER DOCUMENTATION 15 ALLOWED AFTER THE INPui
*/ DESCRIPTION kHEN THE */ ssENDIN' CARD IS USED.
*/ ssEND
*10 $USISCASC
*/ THE CARDS TO UPDATE THE PROGRAM FOR CHANGE ABC GO HERE.
*/
*/
*/ 8* ACE T TITLE 2 FOR PCL= ACE
*/ esENGR G. L. SINGER
*/ ssPRGNR N. A. STONE
*/ THE A85TR ACT FOR PRCGRAM CHAhGE ACE SH0uLD JE SCR18E
*/ THE kEASON FOR THE UPDATE.
*10 $U82--ACE
*/ THE CARDS TO UPDATE THE SU8 ROUTINE SUB2 FOR CHANGE ACE GO HERE.
*10 SUB3--ACE *

*/ THE C ARDS TO UPD ATE THE $UBR00 TIME SUB3 FOR CHANGE ACE GO HERE.
*/
*/
*/ s*0EF T TITLE 3 FOR PCL=0EF *

*/ esPRGNR G. L. $1N#.ER
*/ 08 ENGR G.L.Sth6ER

,
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Table C 2. (continued)

*/ THE ASSTRACT FOR PROGRAM CHANGE DEF SHOULD DESCRIeE
*/ THE REASCN FOR THE UPDATE.
*10 Sus 4--DEF

* */ LAST CARD

.

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

*** TRAC-$wR DEVELUFMENT FORM ***

P SH7
.......... ................ ..

50RT Ib6Ex l

PROGRAM CHANGE LASLL

SMA05 LLIMINATE UNUSED AEGUMENT Ih CALL TO DPOWR FROM DMP1T

IITLE CF MJOEL OR CHANGE

G. L. 5INGER 4. L. $INGER |

AESPONSIBLE ENCINEER dESFCN518LE PROGRAMMER

YES NC
. .................. .... . ......... .......... . .

OtVELOPPENT 845E VERSION MANUAL CHANGk RtQUIktD (CARCLc)

*

** CONTENTS CF DEVELOPMENT FILE **

YES (x) NO (x) COMPLETION DATE
QEFICIchCY REPORT ( ) ( ) ( )
PFGLIP LPENTS DCCUMENT ( ) ( ) ( )

i

OtSIG1 SLPORT ( ) ( ) ( )
'

COMPLETION eEPCRT ( ) ( ) ( )
ACCEPTANCE REPCRT ( ) ( ) ( )
UPDATE UCCOMENT ATION ( XI ( 02/23/83 )
CTHER:

APPRGVal 0F DE%ELOPPENT PLANI --------~~------------- - ~ ~ ~ ~ - - -

TRAC-edR SECTION LtACER DAT

* Ad5 TRACT *

.

PROGRAP OPP!T CALLS SUBROUTINE OPOWR WITH AN ARGUdENTa BUT
SU8R0bfINE OPOWR 00E$ NOT HAVE AN ARGUMENT LIST. THis $HOULO SE
A HAMPLES5 ERROR, BUT 11 CCRRECTED HERE FOR CLE AN UP PURPOSES.

.
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APPENDIX D
SUGGESTED FILING PROCEDURES

This appendix provides a method of handling and Another desirable item to accumulate on
filing the forms and other documentation for a code the code tape is a list of title cards. This
development effort. allows a complete set of titles of thea

changes to all previous versions to be listed
The development forms should be prepared by both chronologically and alphabetically

the individual contributors to the code and given
, each time a new version is created.,

to the Section Leader for his information, review,
2. N!ierofiche or Computer Paper Output:

and approval. The Section Leader should pass these
forms (or copics thereof) on to the Code Librarian The hard copy output of all computer runs
as they are approved. The Code Librarian accumu- used to generate new code versions should
lates these forms, assures that the corresponding be saved in order to show card insertions
update cards are incorporated into a candidate ver- and deletions, code compilations, and load
sion of the code, when appropriate, and returns a maps. The output of computer runs for all
complete set of forms and internal documentation test problem cases should also be saved.
for an apparently acceptable version to the Section Questions concerning the insertion of
Leader for approval. previous update and test case results fre-

quently occur during subsequent code
The acceptance reports should be addressed to development. Rapid access to this informa-

the Section Leader but given first to the Code tion proves invaluable in code debugging
Librarian. The librarian accumulates and files them and development,
for presentation to the Section Leader prior to the

3. Notebook for Each Code Version:acceptance of an official version.
A notebook should be maintained for each

The following files should be maintained to back o'ficial code version and should consist of
* up and document a computer code: the following items as applicable. Items a

through f should be filed by program
1. Computer Files: chonge label (PCL). Items g through j

should be filed by update.-

In addition to permanent files needed for
current use of the computer code, the a. Code development forms
following items should be maintained on
tape (or equivalent) backup: the source b. Formatted documentation of code
program as a CDC Update Program update listings down to the *IDENT

cards in level of detailLibrary, object code, absolute code
(optional), and an accumulation of the

C' ^ CCCP'""CC 'CP 'I5update cards used to create each previous
version of the code. d. Deficiency reports

This method allows complete reconstrue- e. Design reports
tion of any version of the code by simpiv
retaining an original and final code tape. f. Completion reports
Reconstruction may be accomplished from
the original version by performing the sue- g. List of changes for update merge
cessive updates contained on the final tape*

or by yanking correction sets from the final h. List of notes on the update
program library. In addition, the accumu-
lated updates may be processed by CDCID i. Code change forms.

in order to provide a variety of types of
selected documentation. j. Plot output.

$1



O

'
e

it

A g.

t

'

APPENDIX E
SOURCE LISTING OF PROGRAM CDCID

>
N

.

i

i 1

S

S

e

53



F y ^

_ .. _ D
. .. . . . . . _ . . _ _- .. ---

; , -
- r (: '\< _ , ,- . s.< . , . , .- s4 -.,

! t,
! \. g

.,s: ,

'

K '' %. u.
t '

( '-} h J. ' APPENDIX E-

'

| SOURCE,t! STING'OF PROGRAM CDCID 6
' 1

'

, ! %

.g % * )

A source listing in the form of the CQlPILE tile inside of this repon's back, cover. The sburce listing ;
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APPENOlX F

CDCiD SAMPLE PROBLEM'

:
ihe following sampliproblem output shows the The OUTPUT file shculd be checked for the

contents of various files trociated with a CDCID occurrence of any nonzero values following-

run. Notice that the input file, UPDIN, and the SUMMARY ERROR COUNT, which would indi-.

._ modified input file, UPfWOD, are identical except cete errors or the existence of cards that appear to
/ for the insertion of the sequence nuraber specified (be intended as CDCID program cards but are not

on the */M#IDENT12 card into the *ID, ' CALL, properly formatted. The change count column'

,

y and *COMDECK cards. Note that the sequence cpposite the old and new identifier columns simply
number was not added to the *DK cards due to the relis how many modifications were made to the old
blanks in the sequence number position on the card identifier.
*/A##NDECK card. Also note that the sequence ,.

, number insertion took place for the * CALL card The SELECT file contains a list of the title cards.
with $$ in columns 5 and 6 of the identifier, but Examples of the control cards needed to execute,

T not for the other * CALL card. CDCID for two different purposes are also inclu 'ed.'
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**,,..........e.. v*e...*.o*.e*e........e.
*

* e

* LISTING OF FILc UPOIN dEFJ4d CDC40 RUN * ** .

**see.......*ee..*e....e.................e

e

*/
*/ NGTi la THE F1LL0w1NG C ARDS DETdRMINE THE TYPs GF QUTPUT
*/ #AJ00CEO. THE TTFICAL JSJR aluHT V5e ONLt */ ss10ENT

THiGHT WI5H*/ CARD TO INSFRT THE SEwuCNCF NUM4ER. UR. He M
*/ TO U$i tLL el F THtaE INeuT witutS TS IN CE0ER TO PROGuCe
*/ A 00CUPENI ATION FALE F04 THe CHAT 4Gda.
*/ a n F3 4.4
*/ esduli LVE4Y PCL
*/ set 03AL
vi se10c4T12
*/ ssNucCK
*/ e 4A1 r S AMPLi TITLc C ARD FJA CHANGk NIT 1 PCL.SA1
*/ secNG79 G. L. SINGER
*/ */
*/ 00CONit,TATIO,1 FJR CAANut SA1 Gu2S McAL. THL 'P8 IN COLunn 10
*/ JF THi T ITLE C ARO 15 A suxT IN0dA.
*/ ssINedi
*/ GCSCRIdi ANY INPUT CHANGES CAviid 3f bPDATE SA1 He44.
*/ esEN0iN
*/ GiHEA CGNMiNTS 1Af dE CONTINUdo HERE.
*/
*/ NOTG 2: THE FCLLCWING CARDS SH0d HOW SUMc 0F THE CDC UPDATd C AR0s
*/ WHICH MAY dE M0Giplic JY CDCIO Axe PROC =SS60.
*/
*IO SUSA--SAL ,

*I SudK.5
INS ERT C ARDS AFTsR cAI$ f1NG CARO.

* ID E t4T, 5U b A--5 A l
*0 SudA.A

IN56RT CARDS AFTER DELETING CARD. .

*AF ,80ivtcK
*CONDELK COEKXASAl

INSERT CurNON DdCK CAA05.
*/
*/ s*Sd3 T SECOND SAMPLi TITLE C ARJ
*/ sesNGR G. L. !!NGER

G SINuFR*/ esPRGMn
IN$EklAdSTRACTHERE*/

*/ seEN0 SB3
*AF sPMcVCFK
*0K NEwuiC533

SdokuuTING NE40iC
heIE THAT DUE TO THE **/ N0cCKede LAR0s NO SEQusNCE NunBER
13 INS 6RTED IN THE GECK IDENTIFIdR.,

t *CALLaC0in55$ 3
| h0T THAT ONLY THE CALL TO THE CJMJECK WHICd HAS
' 15 OR CHARACTERS 3 AND 6 CET5 A SEGUEhCt NUdBEk INSERT 40.

* C A L L,C 0 AT.L DS A L
*/
*/ **SAS P FINAL SAMPLE TITLE CAAD
*/ seENGPg G. L. SINGFR
*/ INSERT ABSTRACT HERE
*/ seEND

I *ID DEND- 4A5aA5 *

THIS IS THE END OF THE SAMPLd PRudLEM IkebT DECK

| .
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eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
. e e

* LISTING uF FILh OUTPUT AFTtR C3cID Rua =
e,

seeeee .,eeeeeeeeeeeesmose....eeeeeee.ce,e

.

CCCIDidOD 1, 07D AT E 12, 03/21/d3 G.L. LINGER
A COMPUTEA PROGRAM FCR 00CLnENTATIdh 0F CDC UPJAIE ;dANGcS. SEC. I

tec d IJENTIFIF1 C AQO CLJ IDENTIFIER CAdd CHANGE CJunT

.IO ;b3x125A1 *10 SJ8A--SA1 1

*10dhi SJ8AI2$Al *1CdNT 563A--5A1 1

*C090cCK COEK125A1 *CONDECK CDEKXX5A1 1

*C AL L COEK12583 * CALL OJCKisSB3 1

*IO LEh012SA5 *10 Osdo--SAS 1

C0CID/ MOD le UPDATE 12s 03/21/63 G.L. SINGER
A COM/UTdd PR1 GRAM FOR 00CuMc4TATIJN OF CDC UPDATc CHANGdS. 5EC. 2

3

PR0bRAM CHANGE LA8EL TITLE INDEX

*/ **SA1 P SAMPLE TITLE C ARD FGR CHANGc d1TH PCL=SA1*

*/ **S63 T SECOND SAMPLI TIT 6E CARD
*/ 4*SA5 P FINAL SAMPLc TITLE CARD

LDCib/M00 1s UPDATE 12s 03/21/$3 3.L. SINGER
A C0hPuTin PROGRAM FOR DOCUMENTATIJN OF CDC UPCATE CH ANGES. sic. 3

LIST OF CDCID INPUT DIRECTIVES wHiCd AFFECT PROGRAn CONTA0L***

INDEX CDCIO INPUT DIRECTIVES /
1 */ esFORM
2 */ ssEDIT EvERf PCL

se 03ALc
3 */

4 */ #810dNT12
5 */ ssN0ECK

.

i .-

|
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CDCIL/ MOD is U PD AT E 12, 03/21/c3 G.L.Sih3EW
A COMPUTEn PR1 GRAM FOR OGCoMENIATIda GF CDC UPLATE CHANGE 3. $2C. 4 .

Eu!T AiQdEST EVikf PCL n QUEST LhV:L= TATLE

.

PCL *** SA1 *** SGRT INDIA: P UPDAft hup 8Ex: 12

TITLE:
SAMPLE TITLE CAR 0 FOR CHANGE WITH PCL= sal

P f, L *** $83 *** SORT INDEX: T UPDATE NUM$dR: 12

TITLES
SEC0bD SAPPL5 T ATLE C AMD

PCLs ***SA5*** 504T INDEx: P UPDATE hum 8Ek: 12

TITLh
FINAL S AMPLE TITLE C ARD

COCIO/ MOD 1, JPOATE 12, 03/21/63 G.L.SINGAR
A COPPuTER PROGRAP FOR DUCUMENTATION OF C0C UPbATE CHANGhS. SEC. 5

*** sudMARY CARD CUuhi *** ,

INPUT C AADs IDENTIFIFR CRE ATION 30RT-EDIT
CARDS REQUESTS

55 5 5

*** SUMMARY ERROR C00hi ***

FATAL 2RAGR WARNING CARDS NEEDING REVIE.
MES3 AGES MsSSAGE3 FJk P05SIBLi ERAGR5

0 0 0

.

e
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eseeeeeeeeeeeees....eeseaseesseseeeeeeeee.
* *
* LISTING uF FILE UPDP00 AFTER COLIO PUN *

* e e
*eoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

e

*/
*/ NGTE 1: T46 FOLL CeING C AROS DE TcRMI!4c THE Tf7E OF JUTPUT
*/ Pw000CeD. THE i191 CAL JJud 31uHT Jac ONLY fnd */ ssIJENT
*/ CARD TO INSCR[ Tnc SEdddNCE NU1ocR. CA, Mc MIGHT eiSH
*/ TO USS ALL OF Tdid2 IN PUT R4006S TS IN ORJER Tu PduGLCc
*/ A DOCUMENTATION rILc FOR THe CHANGES.
et enFORA
*/ seE0IT EVERY PCL
*/ sec0dAL
*/ ss10 TNT 12
*/ esNDECK
*/ sejal P SA.dPLE TITLE CARD FOR CHANGE mITH PCL=SA1
*/ 48tNGPR G. Le SINGER
*/ el
*/ OUCuP5NTATION FOR CHANGE SA1 GuiS HEdt. Tde 8P' Ih COLbMN 10
*/ OF THe TITLE C ARD IS A SGRT INDEX.
*/ anINPOT
*/ CESCRIBE ANY INPUT CHANGES CAJSED 3Y uPDATc SA1 McRc.
*/ essN0IN
*/ GTHER C0hdENTS MAY BE CCNTINUED HERE.
*/
*/ NCTE 2 THE FCLLOWING CAxDS SHOW HOW s0Mi CF THE CDC UPCATE CARDS
*/ WHICH MAY BE MODIFIED SY C0010 And PR0ccSSED.

> */
*ID SOB A125 A1
*1 S084.5

sh5ERT CAPOS AFTER EXISTING CARD.
*IDENT SUEA12SA1

e *D SUSA.d
INSERT C ARDS AFTia DELETING CARD.

*AF ,PREVCEK
*CJMDtCK COEK12SA1

INStRT COPMON DECK CARDS.
*/
*/ s*S83 T seCOND S AM8Le TITLE C ARD
*/ asENGR G. L. SINGFR
*/ s s P R G.1 R G. L. SINGER
*/ INSERT AdSTRACT HERE
*/ sehNO S83
*AF , PRE /DEK
*DK Nd%DcCS63

5UoA0tlTINE NEWDEC
NOTc TIAT 0U2 TO THE **/ NDECKse s CAR 3, h0 ScGUENCE NUMBEM
13 INSERTc0 IN THt DECK IDENTIFI6R.

* CALL CDdK12S43
kJTC THAT ONLY THE C ALL TO THE COMJcCK WHICH HAS
55 FOR CHARACTERS 5 AND 6 GET5 A ScQUchCd NUMSed INSERTEJ.

| * CALL CDKOLDSA1
'

e/
| */ a*SA5 P FINAL S AMPLE TITLE C ARD

*/ ssENGPk G. L. SINGEP'

*/ INSERT ABSTRACT HERE* */ esdND SA5
*ID DEND12SAS

This IS THE END OF THE SAMPLE PRJdLEM INPUT. DECK

9
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{! * LIS TIhG OF FILE SiLECT AFTER CDC10 EdN e

i * * 4

eeeessesseeeeeeeeeeeeeeeeeeevoeveeeeeeeeesi

I e

t,

t e

i i
i

1

'
[ et s*$41 P 4MPLF TITLE CAK0 FJA CHANGE alTH 7CL=SA1

TITL; of s*363 i :C 3ND S A *PLE
*s e*aAS^9 F 4AL S A.9 P LE f!TLEbAa0gAA0:
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