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i Overview

We Are, according to the September special edition ot
Computerkorlid, entering the "Software Decade", a decade that will
he marked by the passage of layered software technoloegies, and
replaced by intedrated methods that vastly increase productivity
and simpr)lify use of the computer,

An ambitious vision of the future to bhe sure, 1In the HP3IGOO
world, precomnilers, codewgenerators, adshoc report writers,
procedural subwlanguages, and the l1ike are already appearing on
the market, Certainly, this lends credence tp the vision of the
1980°*s, HRut is that era truly upon us, and wily proaramming as we
know 1t auickly disapnear fram the face of the earth? we doubt
it,

A1l too often, one of the decisions that upper rmanagement will
dictate to the DP estahlishment 1s, "Theu shalt develab all
proarams  in  XXXXX", where XXXXX s freguemntly COBDL, RPG, or
Fortran, They do this In a nonespiteful way, since they rpellieve
that they are looking out for the nest interests of the conmpany,

Aftar alv, COBCL programmers are, for Iinstance, "easy" to obtain
on the open market, If ynur software invegtment has beep in
COAOL, then vou stand a good chance of keeni{ng it runnina witn
reaple «nho Are "off the street" {f a real crisis erupts,

As for the "new saftware producrtivity tools", a freguent attitude
seems tnp be, "too new", and, "not as easy or productive as they
are Aadvertised to he", Naw, we won’t debhate the merit or scirit
of these arguments In this paper = the situation is a fact, and
should bhe cnped with intelliqently if possivle, In fact, copinjg
with this situati{on is one purnose of this pacer,

The title of the paper would have vyou helieve that a proarammer
productivity toel has been within our arasp since the heginning,
That tool 1s the often mallgned creature, the "programming
standard® himopst everyvone w{il]l agree that standards are
important, tut few can voint to 4 real {erplerentation that
actually worked, In fact, nany will argue that standards are
imrpossirle to create, maintain, or police, and are therefore
countereroductive, vig take umbraace with this line of reasoning,
As will be exnlained {n Section 1I, the sitvaticn at whitman
dictated o serious look at this issue, A conprehensive, 3Itemonth
experinment nas led wus tno the concliusion thAat programming
standards, revgardless of style, wil) {improve auality and auantity
nf code, and lower overall costs cof develooment,
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The whitman College Computer Center has been {n operation since
July of 1977, when the College recnanized the need for modern data
rrocessing in bhoth the Academic and Administrative areas, The
decision was not lightly considered, At that point, one office of
the Administration had an XCP 101 that was meaderly shared with
Several other offices and one Academic department hac am IBM 1130
that Aalso served the sclences {n a srall way,

The HP3ICO" was purchased with the idea of consolidating services
and eliminating old eaquipment, Reing a small colleqge, with a very
conservative fiscal policy, a deliberate atfort was made to
control proaram development from the very beginrineg,
Vendor=sunplied applicat{on software was judaed {nadequate at that
time and a deecision was made to develop a rnajor area of the
Administration "{nehoause",

In order to reflate the tota] overall cost of such a decision, a
variety of techniques were adopted to expedite Coding and assure
aality, The results, as evaluated after 30 months, were even
better than expected, In summary, a timeehonored industry
standard of 4 lines of code per hour was decimated hy comparison
to the effective coding rate of 34 lines of cade per hour that was
achieved by our stat¢,

As noted, there were several techniaues utilized to achleve this
rate, However, the dominant factor was tne adoption, at a very
aarly stage, of a set of programming standards, In the four vears
nf the Center’s existance, thege standards have gqrown and matured,
In other ~words, they have changed, Yet, this change has not
caused the develonment effort to speed up or sjew down, ThusS our
staterment to fthe effect that having standards is more important
than what Is {n the standards, As a measure of the universality
of such a set of standards, ours are dgistributed to a dozen other
sites in the Pacific “orthwest an a recular basis,
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IT The #nitman Anproach

Betnre details of the project At “nhitman can he explained, & bit
aof hdckaround or the environment should bhe rejated, The College
is a feureyear, 1llberal arts {nstitution founded {in a very
conservative Arerfcan tradition, This conservatisn is vervasive
from fimnances to curriculym, Thus, a project of the raonitude
that will be rresented was not undertaken liontiv.

Some of the constraints on the praiect are unisue to the acaderic
environvent, 8alaries, for instance, rupn 30ed40% Felovw the average
in wost netropolitan business sectors, The prodaranring stafft at
the Corpyter Center has bheen characterized as both youyna and
¥ithout experience, Tn Context, this is an accurate assessment)
it woul@d be erronecus to deduce thrat these two characteristics
imply a8 lack of either skill or ¢tinesse In their chesen
profession, hovwever,

For the wmost part, the staff {8, in fact, fairly untrained when
hired bry the Colleqe, They are picked for the job based Uron
patential rather than experience, sSince the College 1is not
competitive with Industrv Iin the job market and can rarely attract
experienced people, Criteria for Selectior include aboveweaverage
intelligence, bhigh selfemotivation, and aqoal orientation, So,
while the staff may have obvious drawbacks, {t nonetheless is
primed to produce an abovewaverage avality of rroaram code within
minimum time constraints,

Ir a wav, this has heen an asset ratnher than a liability, Statt
training has 1little wasted motion, and the (ntearation into the
shop 1is sped by having no pre~conceived notjions and habits to rve
altered to fit within the College’s operating philosophy, Strong
standards make such training possinle,

In 1973, Datamation published an article, "Chiei=Programmer Teanm
for the Mew York Times", in which it was Indicated that abput 29
lines of code per mandavy was an optimum rate for CORNL coeding in a
batenh environment, This s slightly less than 4 lines of code per
manhour, This rate has been reaffirmed gince then, but alwavs 1in
the bhatch world,

There are no Treputable studies for development on interactive
racnhines, such as the HP3INOQ, There are rany issues hidden in the
batech vs, Interactive environment that rmake our study invalid as a
scientific experirent, However, we will attempt to enumerate the
varinus factors and let you decide which is the rost significant,
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“any A  manager has chewed out the rroeoararmer caught keypunching
his own €ards, regardless of ho« persuasively the progranmer
araquec  trat "{t was faster teo do it myself", "we aren’t payving
vou ta weypurch!® 1§ the usuval oapening line, However, this
attitude Just doesn’t ray when carried oaver to the interactive
environnent, At whitman, this arpreaach was rejected in favor of
having 4 terriral for every person develoabing cade,

In the tnatch environment, many sharp programmers will dinlicate
Program cards  {n order to "ecut and raste”" rew programs auickly,
In tne {rteractive environment, text editors carry this art to new
hefants, *ell=uritten prograns are {deal temrnlates for bujlding
similar software, This nat only increasss rraductivity, it also
helps trafn new programvers in proper pragrarming techniques,

This leads of course to proaramming standards, If evervone
follows bhrasically the same rules In desianing and building
Ssoftware, then comnunication arona the proorarmers is greatly
tacilitated for both trafning and maintenance,

Comrunication 1is a vital link in the cevelorment Process, A very
interestina study {n the “arch 1980 {ssve ot Nataration, "Software
“annover Cost§: A vodel", States that one rrogratmer working 60
hours A week can complete a project in the sare calendar tire as
t¥o others, but at threesquarters the cost, 2 hold claim, but one
that has some basis in  fact, Communicati{on between humans Slows
down productivity]l The more people on a nroject, the slawer eaen
increrent of bradress for each rerson, Good standards can hridge
the oap in conmunicatiens, [f evervane talxs the same lingo, then
the need for redundant cemwmunication is elirinated,

anftman has Iin fact also subscrived to the "wark longer® theory in
A production rmode, Tnhis is a further complication In evaluating
the reason for rate af code development,

In Figure 1, A breaknut s nresented fer rroarar development
between July 1977 and Decewher 1979, nhuring that periosd, 289
nroarars  were develooed In 9%9% manhours, consisting of 328,305
lines nf crouram code, Tris 1Is an average of 34 lines per
manheur, or 274 lines per manday, Thne 30 months were equivalent
to 4,6 manvears of effart, Rach opt the tennigues ovtlined above
were utilized and contriputed to the rates acnieved,
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Whitman College Computer Services

Software Development July 1977-December 1979

#PROG FLINES #LIOURS

ADMISSTIONS OFFICE

AD Admissicons Systen 43 33896 380.0
COMPUTER CENTER

35 Deacon/Guardian 09 13125 338.5

JA Job Accounting 09 11210 292.5

UT Utilities 33 1006493 233.5
FINANCIAL AID OQPFICE

Fa Financial Aid 14 148542 904.5
FINANCIAL DEVELOPMENT

AL Alumni Affairs 13 18217 428.5

FD Financial Dev 204.0

GR Gift Records 15 27936 810.5

ML Central Mailing 10 10258 229.0
HOUSING OFFICE

SH Student Housing 28 25931 727.0
PROVOSTS QFFICC .

BD Bulget Status 10 11065 609.0

ER Employee Records 1017.0
REGISTRAR

CG Class Grading 22 29199 818.5

CR Class Recoyrds 45 59335 2029.1

SR Student Records 29 51013 984.0
TREASURERS QFFICE

SC Securities 0g8 6385 400.0
**%¢ TOTAL >*# 289 328309 3594 ,6

Figure 1
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IIT Conclusjions

The project at Wnitman took advantage of several techniques for
increasing programmer productivity, including:

¢ pProagrammers have their own terminal for online text
editing of source code,

e cut and paste template techniques were perfected within
certaln CORNDL standards,

o Programmers were encouraqed te sSpend more contiguous
time an projects, and

o comprehensive programming standards wetre established
early in the project,

Without a doubt, programming standards played a vital role in the
success of the other three techninues, The standards defined the
boundaries of prodrammer coemmunication, and set the staqge for role
models and templates to he established,

The Sstandards c¢reated for CUOBOL have been carried over to other
languanes, suc¢h as SPL. and Fortran, In the early nmonths of the
project, cut and paste models were "whatever could be found" that
worked out well previously, Now, formal standard skeletons have
been created for all types of standard programg, These skeletons
ensuyre that all code is developed uniformly, and cuts do¥n on
re={nventing programming methods,

Tnese techniques can i{ncrease prosuctivity in virtually any shop,
They meet the needs nf those managers whe must intone the gospel
of the "standard language" tp data processing, and assure a more
reasonarle expenditure for code generated,

“hen coupled #ith the new productivity tools, rrojects developred
in the corirg decade will certajnly live up to the briant promises
written in the current journals, At Whitran, this marriage {s
accurrina  todavy, we continue to develop COBOL cnde faor oupr
primarv needs, hut make strong Use of Aadehoc rerort writers (such
as QUIZY for unigue usSersrequested reports, Smal)l systems of
limited 1ife are avickly developed witnhout programming hy creating
fata bases, maintaining them with HPGS!IG Contrinsuted software such
as  DRENTRY, modifying them with ADAGEF as neaded, and generating
reports with OUFRY, QUIZ, or REX,

In srort, the old adacge "use the right tocl tor the Job® wil]l take
on more reanina in the future, as mare tools are developed to
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service our needs, “e would hope that one of the tools selected
to enhance proarammer productivity is the creation of shop
standards, no matter what size the sher {5, Tt is one of the most
effectjve means avallable, when one realizes that the cost is,
sirply, better planning and more efficlient usage of respurces,
That {5 a price that all shops ¢an afford tn pay,
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SUPPLFXEAT, CORNOL Coaing Standards

COBOL  programming has always erprhasized clarity and ease of
majintenance, and these ohjectives form the pasis for rost
standards ranuals {n the industry today, Careful attention should
be paid in their development, however, to avpld standards that are
too lax and inconsistent or too restrictive and inflexinhle, Such
an attempt has been made at Whitman Cnlleqe as the standards
presented here Are designed to he flexihle and vet insSure some
degree ot continuity between proarams,

The following discussjon nf Whitman CORCL Coding Standards {s
divided inte twn major sections, General 5tandards and Standards
by Nivisjon, Those toplcs that do not fit within & particular
CNBOL  4di{vision are included as general standards and they are as
tollavws;: ‘

Compilation Techniaues

“ordel "cut and paste® Skeletons
COon0l, Cory Library

Ssubsystem Calls

Cormon Code Table (CCT)

Frror dWandlinag

Abort Processing

Console Posting

LI I B B B A

The four major COROL divisions contain standards that are specific
to a particular division, and they will ke JIncluded where
apprepriate,

General COROL standards will be discussed first, followed by &
presentatjon of the standards by division, Appendix A iIncludes
ALL of the examples noted in this section, and will e referenced
by the letter A and a numbher indicating the page of the appendix
cantalpning the filgure (EX » See page Ae<T7), All CUBDL examples
used are from a productieon prooram, CG228, tnhat was modified to
test the current set of proaramming standards, and from the V/3000
skeleton program,
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General standards

*

Compilation Techniques, In many shops, the days of the
interactive complles are over, The demands on syster resources
are too great to allow programmers the Juxury of a "guickr
corpile to get a new, fresh listing, This 15 precisely the
case at w#hitman, To helpr insure that compiles are in fact
streamed, a new utility program, BAMNER (included in the
Contriboted Library), has been developed to process COBOY,
compiles, It works in most other languages as well,

BANNER must be run in a batch mode in order to obtain the
information reauired on the cover sheet apout the source, and
then {nsure that it be printed with the source listina, The
file equations reqguired for BANKER may be gset up in a UDC (see
page A=1) top facilitate its use, It creates a cover sheet with
large block letters {ndicating the PROGRAMe«ID, and many other
pieces of Iinformation about the compile including the actua)l
file name used and the User who streamed the job (See pPage
A=), AcCtually two identical headers are produced so that cover
sheets need never he folded! The informatjien on this cover
sheet has also proved invaluable 1In helring coperators deliver
the source compile to the proprer individual since in many cases
involving maintenance the person working on the program {§ not
the oriqginal autnor,

Model *ecut and paste® Skeletons, In order to assist the
programmers at whitman College, srecial madel programs (kpnown
as skeletons) have heen developed to serve as a base starting
peint for all new development (5ee page A=2), The first two
pages of a Skeleton program are included in the appendiXx, MNote
the use of special abbreviations and X's to indicate values
that must be entered by the prodrammer, These skeletons are
cleanecorpiled programs containing  each of the four COROL
divisions with al)l necessary elements and copYlib routines
narmally found in the particular tyre of program (report,
prompt/answer, V/3000, ete), Consequently no one actually ever
writes & program from "scratch,” A solid foundation is lajd for
the programmer before apvy attempt at adding the new program
logic 1is made, This helps keen existing emprloyees on top of
the current set of standards in the shop, and helps new
employees become famjliar with “the acceptable coding standards
at a much faster rate, .Theése skeletons may also serve as a
quide when older programs are modififed and standardized, and as
a Jqulde to the acceptable level of programming expected in this
shop,

COROL Copy Library, Whenever nossible and practical, COPYLIR
routines are Created to Standardize a set af comrmon varijiaples
in working storage or establish a standard paragraph for the
procedure division, Srecial naring conventions are used when
naring the routine So that it may he easfly ldentified (see
page A=3), Certain standard headings are also required of the
COPYLIE routines to iInsure consistency {n the COBOL copy
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library, and these fall into several different catecories (see
page A=4) depending on the type of working storage area, To
help insure that COPYLIB standards are followed and understood,
one {ndividual {n the shop s assigned the responsibility for
the malntenance of this file, It {s intended that these Copylib
routines imake the code more consistent apd easier to maintain,
and reduce as much duplicate effort as rossible by providing
standard procedures for every programmer to use,

Subsystem Calls, Special attention is given to Standardization
of HP specific software subsystems, sSuch as KSAM, V/3000, and
TMAGE, The reasoh most obvious is that the shop cannot aftord
the time for a "learning curve® for new employees, WNo matter
how well traijned {n COBOL, few new employees Kknow Hp
subsystems! The copvlibk, combined with the Skeleton "cut and
raste” method, entorces standards while propping up
productivity, .

- KSAM, All working storage areas for production KSA¥ files
are standardized in COROL copyvlib routines, A standard file
format is created for each using proper descriptive
prefixes, All production programs access at least one KSAM
tfile, the Common Code Table (CCT), ta obtaln values for
report and screen headings as well as @& variety of other
codes, Standard lookup procedures have been developed for
this special KSAM fille since it is sa heavily used (See
pages A=12, A=13), A sample table, 90! (see page A=i1), is
included as an example of the file contents, All other KSAM
files are referenced in a similar manper, and are built
using the same standard format {n working storage,

= Y/3000, V/3000 standard screen techniques are heavily used
in tnis shop, As time permits, DEL/3000 prourams are being
rewritten using the new set of V/3000 standards and all new
screen handling programs are heina built from a gkeleton, A
standard V/3000 communications area is included in the COBOL
Copylib, and & special VIEWDATRA«BUFFER structure has been
developed as well (See page Aw«S for a nartial picture}, The
VIEW=DATA=BUFFER has three distinct breakouts, The first
contains the system and office names, and the third contains
the foarm name, These three fields must be numhered 1, 2,
and 31 on ea¢h V/3000 sScreen in order for the standard
heading routines to work Properly, That leaves
VIFU=DATA»BUFFER®2 as the area for all other screen tields,
iIs§na this VIEW=DATA-BUFFER, standard procedures get,
display, and read V/300G screens, The initialization
routine s included in the appendix (See Page A=6) to Show
how the first screen 1is processed, Fror that point on,
standard individval procedures are called to manipulate the
V/3000 screens,

= 14RGF, One of the mosSt heavily used HP subsystems 1§ IMAGE,
Falrly svecific standards have heen established for working
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storage areas as well as procedure division calls since
IMAGE s used in many production proarams, Examples of the
standard [IMAGE working storage buffer and the 1list and
puffer -areas for twe Student date base data sets are
included in appendi{x A (see rages A=7 apd A=) to give You
&n {dea of the conventions used,

The I”AGE calls used in the procedure division have recently
underqgone & maior change, In the past the practice has peen
to use ALLwITFEMS as the 1ist {tem {n an IMAGFE c¢all, +hen
the most recent set of standards ere modified, this
practice came under scrutiny and te the most part has been
ahandoned {n favor of the PREVINUSLIST option due to
qreater processing efficiency and ease of maintenance,

Inftially tne working storage areas of the program must he
created containinga 1lists of the desired data elerments and
the corresponding data butfers Containing the same elements
(see page A=R), Fagh 1<AGE 1ist {s then ready for
"initializatfon®, This "inttialization® involves & serial
read of one record in each data set using the actual LIST as
it is defined in workinan storage (see page A=3), Care must
he taken to properly rprocess the first record, however,
should any data set actually be read serially, a11
necessary information is obtained from the IMAGE root file
with the read of these initjal records, and Is stored avway
for future use, From this bpoint on, all IMAGE ralls
involvinag a LIST 1item should use the IMAGH«PREVIOUS=[IST
value (See page AsT) to avejd the overhead of Jgoing to the
root file to obtain the LIST information with each call (see
page Aw=i0}),

There are tradeoffs between the ALLeITFES and PREVIOUS=LIST
options, and they must bhe considered when decidino how to
pest use IMAGE {in a given nrogram, The following criteria
may be used as a gulde when a new orogram 1S being develobed
or a3 proaram 18 being modified:

1, execution = hy priming all data sets used with the
prater IMAGE lists (manuvally selecteqd lists
¢ontaining only the data element® necessary) and
using the PREVINUS=LIST optlon mentioned above, time
will be saved during program execution since the
root fille information 1s only obtained once,

2, maintenance = by using manually prepared 1lists
ingtead of ALL-ITEMS, only proarams containing
atfected data {tems will require recompllation when
a data base 15 rebuilt,
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3, additions = when records are beind added to a data
rase, 1t takes lesyg overhead to use the ALL«ITEHS
ortion Since most of the data {tems are usually
included in an add mode anyway,

4, workina storage requirements « only one Corylin
routine for each data set would ne required for the
ALL=]IT¥¥5 option, buUut these hutfers would be the
largest nossible and fixed in size, The
PFEVTOUS«LIST option would necessitate the creation
of more Copvlib areas, hut the huffer s5{zes {n the
proqgrams would be optimized,

Common Code Table, A specia]l XKSAY file nas been created at
whitran Colleye to house certain "Commen Codes*, This file
cortains over fifty tables which house codes from several
different systems, These codes are unique and have the Same
meaning no matter what system they are feound in, Some examples
are Admissions Office Test Codes, Registrar Student Status
Codes, Financlal Aid Adjustwent Codes, and iinited States pPosts)
Codes (see page Ae11), This standardization of codes
simpljfies maintenance, and since these are externa)l tables
thanaes dn not usually affect the oprograms, The standard
working storade area for the Common Code Table (CCT) and the
common  routines required to ontain intormatien from this
~*tabler are Included in the arpendix to show how the CCT {s
nermally accessed (see paqges Ae]2 and A«]3)Y,

Error landling, Another Common Code Table |Is used by
progqrammers {n the development of error nandling procedures,
This s a table of standard Frror “esssaoes (& partial list is
on  page A=§4), All proarams requiring tiser error mnessages must
access this tabhle as no programeimbedded error messageS are
alloved, If a programmer does need & npew ertor message, then
the analyst responsible for the Common Cede Table majntenance
must approve the regquest and make sure that it {s entered
nroperly,

To helP describe how errors are handled in a Screen program, a
frw sanple V/3000 error handling paragraphs are located on page
Ael5 nf the arpendix, When an error ocecurs in a typfcal v/3200
progranm, the CCTERROR=KEY {s primed with the proper error
number, the VIEWeFIELDeNII® {8 primed wvith the nurmper of the
field 1in error, and error handiling rrocedures are performed,
Screen error handling is controlled basically from paragraph
PH25=VIEd=«SECONDARYwERROR (see nage A-ig), 211 routines
required to lookup the error message, display it to the User,
and flasb the field in error are perfnrmed from this standard
reutine, Errors are processed in this manner until all have
been corrected,

One key reasaon for the standardizing of error messaqges is to
tacilitate lser awareness and understanding af thelir particular
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system, Consistent error messages make it easier for the User
to becorme fami)iar with the tvpes of errors and problems that
may occur, ¥%¥ach error message I{s qgifven a unigque numher ton
inCrease the eagse of lookup, and to avold unnecessary
dupljication, Unique error meSsages algso {insure prodaram and
programmer consistency with reagard to error handling,

Ahort Processing, The same philesophy of consistency holds for
abort mTessages as well, Standard IMAGE, KS5AM, and V/3000 abort
COPYLIR routines have bheen developed te Standardize abort
procedures and messages, Refer to pages As16 and A=17 of the
appendix to find samples of the general abort working storage
area, a typical paraqgrarh calling an abort proacedure, and the
abort procedure {tself, In this case an TMAGE abort is used to
{llustrate the steps required to verform a standard abort, The
abhort messages come from the same Common Cede Table mentioned
above, and are written to the isers Screen or Jjob execution
rerort when an abort conditioen occurs, The messages are
485igned to help the oprogrammers pinpoint the acttal line
within a particular paragraph that the abort occurred, and qive
the lger Some indication of the prokhlem so that they ¢an notify
the computer center with meaningful information, This speeds
the jdentification of the problem, and hence the solution since
finding out exactly where Ssomething went wrondg is often over
half the battle, =

In addition to notifving the User of an abort condition, each
standard abort routine sends a very obvious message to the
operator’s console (an entire line of loZzengesS) So that they
are made aware of 3 problem (see page A={R), This 1s especially
helpful when a hatch job aborts since the printer ray be busy
for hours, thus delaving the printout of a job execution report
that tells the operator that the 3job ‘"blew up", "essages of
this type necCessltate the exi{stence of a hard copy ¢onscle,
nowever, to insure that the ahort message is "heard" and not
108t on a screen that "rolled uyp" and disappeared, Thisj
instant operator notification is another rechanism designed to
insure that exceptian conditions are noticed as early as
pnssirle So that proper actions may be taken to recover,

Consnle Posting, In another effort tc assist the operator in
day=tn=day activities, a standard sget of "TEULL®™ procedures have
peen developed and are {nstalled in all nproductieon programs,
These srecial procedures jdentifv tnhree noints 1in each tob
orocess: 1) TELLSTART, 2) TELLFORM and 1) TELLSTOP, Using a
special subroutine, these megsages are printed 1in columns
#1=132 of the aperators console to help distipauisth them from
~PE  meSsages, Nther Informarion such as the liser, the file
futpuyt  number (80), the form name, and the jon/sesslon number
are also included In these operator messacges Lo help them
teadily identifvy fohs and form reauirements (see page A~19),
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Standarﬁé by Division

*

IDENTIFICATION DIVISION

The first three pages in every sSource program shotld look
fundamentally the same, Speclal standards have been
established for all three pages so that by the time these pages
have been read srecific pieces of information about the progranm
%{ill be known {n some detail, It {8 too easy to specify a
PROGRAM=ID and go onto the ENVIRONMENT DIVISION without the
inclusion of any other pertinent intormation,

To aveid this all too common occurence, & special Title page s
included (See page A=20), Using the $TITLE command, the title
of the proqgram is printed on tne left side of each comprile and
the PROGRAM=ID and revision level are printed on the right,
Every subsequent page will have the title and program number on
it unless overridden by a §PAGE heading, Following this
important pilece of information areg

PROGRAMID Program name <revision level>
DATE«WRITTEN menth, vear

INSTALLATION #hitman College

SECURITY Public, Pestricted, or Confidential

To fdentify as many of the people involved with a particular
predgram as possible, a special author/analyst section 1is
included, It lists the oprogrammer(s), Svstems analvst(s), and
system desiuner(s), To complete the tit)e prage, a brief sumrary
of the nprogqram’s purpose 15 given, along with all necessary
file descrirtions and nonestandard subroutine calls,

The setond page of & COBOL program (See page A=21) Contains
detailed compilation instructions which are especially
Important to programmers unfamiliar with the proagram, The
4AXDATA information is & very {mportant piece of information,
and it should be updated prorerly so that programs are cemriled
correctiv, A maintenance log 1S alsa i{ncluded to identify all
of the modifications that have been made and by whom
(initials), This can pe helpful in understanding the extent of
modifications that have been made to a particular program and
learning some of 1its history as well,

fine particular plece of information that 1s often left to the
last minute a&and then left out due to time pressure (S the
svrorsis of proqram logic (See page A«22), This in reality
should he one of the first things written in a program as i{t
can help oraanize the programmer®s logqic ang rossibly pinpoint
special problem areas or aive ingsight to better solutions, At
any rate, this 1s a verv important standard as it can really
help a maintenance programmer get a better feel for what is
goingd on in a nprogram as well as refresh the memory of the
author who may have written the program some time ago,
Finally, this synopsis should be written 1in enough detail ton
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_ glve & good loqic flow of the vrogram, but he simple enough so
fﬂQ that soxeone unfamiliar with tne program can derive a basic
understanding from {t,
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ENVIRONVYENT DIVISION

Thig Aivision (s always the gmallest, nut nevertheless |t
contajns sore fundamental Information that snould not be
overlacked (see nrage A«23), Flrst of al)l a sPAGE {s used to
isclate the division And make {t easler to fi{nd, Some Standard

special names are used to refer to the console and for
top=ntanaae,

The Input=Nutput Section contains the select and assign
clauses, A speci{a]l format {5 assianed to nrinter files so that
they are easily recoanizanle on the console during a 3SHOWOUT,

A11 other filles described In this divisian will renuire MPE
tile equations,
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DATA DIVISION

The mos5t common problem found in data divisions 1s the
inability to find..variables without searching the entire
working storage section, One of the baslc standards used is
the SPAGE, It helps delineate particular varifables or coprylib
routines from one another S0 as to enhance readability, The
file and working storage sections are aiso separated hy a $PAGE
to further separate them for easier reference,

Another standard developed to {(ncrease the ability to find
things 1s the requirement that each variable in working storage
ne assigned a meaningful prefix (suffixes are acceptabie but
not preferred) to associate it with other common varjables,
Fach area containing common variables should then be preceded
by a header statement (see pPage A=24) describing what kind of
variaples are included, Some <Ccommon areas of differentiation
could be FLAGS, HOLD AREAS, TABLES, or other such breakouts,

A1l working storage ¢opylib routines use the prefix notion in
that all variables used in these routines should c¢ontain proper
three=character prefixes, The Copylib routines thenselves are
then given a file name that also contains the prefix, All of
these speclal naming conventions are used to help keep common
varjables together to enhance readability, increase varlable
location, and make the procedure division logic easjer to
follow with the use of meaningfyl data names,

In order to make the working storage section ever easier to
read, all copylib®foutines and other varliable areas should fall
in a similar sequence, The following guidelines are used in
the order given to arrange all working storage elementsy

S

%+ all general cobylipr routines and ogeneral variables
(flags, counters, save areas),

» communications areas,
# all file descrivtions (XKSp4, V/30006, IMAGE),

# all copylib report routines should be followed by
report format areas and be the last contents of working
storage, C

A fairly common COBDL standard found in this division is the
practice ot alignina PICTURE c¢lavses on some prredetermined
column, The standard used at whitman stresses that PICTURE
clauses line up Iin column 40 whenever possibije, In conjunction
with this standard {5 the practice nf Iindenting data
hierarchies in units of 4, with even levels being skibped,
Indertation beyond the 05 level is not necessary,
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PROCEDURE DIVISION

At Whitman College, a modular approach to logic coding is used,
with heavy emphasis on the PERFORM verb, One major mainline is
included at the beginning of the Procedure Division, and the
logic here controls the rest of the program, In fact, the
proqgqram starts, stops, and/or aborts from this single mainline
(see page A«25), This approach is used to add an extra meagure
of control, and to help organize the rest of the program around
one common point,

The loglec sections within the Procedure Djivision are meaningful
paragraPh names that are composed of both sequential numbers
and titles, The range ist

001«099 Mainline Logic

100=19¢ Data File Input

200=298 Data File Output

300339 Screen Procedures

400=499 Edits and Fleld Processing
500=599 (Program Specific)

600«5699 Error Procedures

70Nw799 (Program Specific)

RO0=899 Report Pracedures

900«999 Housekeeping,

f£ach of these loyic sections Should be preceded by a $PAGE and
beain with the threesline standard header which indicates what
routines are being performed (see page Ae2h),

Major proygram segments should be kept to a minimum, and the
loaic should remain in a seqrment as long as prossirtle, This is
done to reduce the amount of swapping that occurs each time a
different segment has to bhe brought into memory, Traditionaliy
a COROL sort program contains three major Segments or sections:
¥ainline Logic Section, Sort Section (input procedure), and
Report Section (output procedure), A data entry rrogram often
can perform all of {ts functions ouUt af one section, the
¥ainline,

As in the Data Pivision, readability is of key importance, In
order = to improve readability of this division, only one loaic
statement should be coded per line, Also standard indentations
Should be observed in statements with multiple verrcs, Arquments
in a3 USIWG clause are listed on separate lines underneath the
first arqument to further enhance the code,

Each logic module should he organized ({(nto a raragraph which
has onlY one exi{t and one entrance, FEach paragraph should have
an  enclosed comment preceding it that sumparizes the logie
found in that loqgic module, A SFAGE §{s uged to Separate the
haradrarh for better readahility,
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The use of GD TO’s In programming has created much controversy
ameng  pProgrammers and proponents of different styles of COROL
codina, The standards developed at Wnitman College allow GO T
Staterents to be used, but enly with certain restrictions:

1. One Exit,

2, ne Fntrance,

31, Intermediate logic leading to i or 2.
1, Abort,

No other logic transfers should take place, ¥YFall throuan
stould Always transfer back tp the Malnline, Rampant GO TO’s
that oo to different paragqraphs and even different sections are
not permitted, 1Instead a contrplled use of GO TD statements is
proposed to preclude the use of unneceSSary nested IF
statements, and to make the code s{mpler and easier to follow,
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APPENDIX A

Paqge

* Compilation Technplques
- BAKNNER UDC,,.....-vo-oo---c-aao--cnultono!a A=
= BANNER Cover Sheet for CG228 ,veucscnsenssg P

* Model “cut and paste® Skeletnn
- Ske]E’fOn Title pace Re @ s 0T R AEPFEe o ed Py A.?
- Skeleton Second Paqge s e st s LI E R e s R R RPN YRS Aw?

# CORNL CODY I.nlhrdry
- Stancdard Report Format PeEIOIEERTIEEIRETEESEY
= Sample working Storage Headings,,..,.sevevve

> 3>
]
LT

¥ Subsystem Calls

= V/3000 Partial working Storage Areas ,yeeee A=5
= V/3000 Inftial Nisplay PArangraph ,..esse99s A=A
=~ IMAGE Working Storade Ared .vesessosvsvoens A=7
= Student Data Base LISts and Areas ,,.senves Aw8
= IMAGE List Inftialization PoUtine ,.4esesse A®9
- Sample INAGE Ca]ls ..!l".'l.;..'l."ll"l' A=10

¥ Common Conde Table
- Sample Commonn Code Table = 901
= (CCT workina Storage Area
« CCT Input Paraqranhs

I RN R N] Awmld
PEAE GP OB R ERRROTNDY Aw]l?

AR R N EE R R E R R ] A=113

# Error Handlina
= Partlal CCT Error Table = 980 ,,...ess000es A=l4
- V/3000 Standard Erreor Paraqraphs

I EEE RN NN NN w15

& Abort Procedures

= Console Abort Working Storage Area ,,ce000s A®16
= TMAGE Paragraph = Calls Abort Procedure ,,, Avié6
= IMAGE standard Abort PATAGIPN syeevssersray A™17
- CODSOle Ahort D{Sl”lay LI B B BN BN BN BN NE BN BE BN BN BN BN BN BE BE B BN BN | A“H

* Conscle Posting
= Console TELLSTART, TELLFORM, TELLSTOP ,4ee0 A®19

TRENTTFICATION DIVISINN

- Title Paqe LN B B B RN B BN RN R N NN BRI B RS 3 BN R N N BN A-?O
= Compilation Tnst and Maintenance LoT ,e9eey A®2]
= Partial Svnopsis of Froaram Logic ,eevesesy, A*"22

EMVIRONMENT DIVISTON
= Standard Select Clauses

AN R R R R R R Y] Ae23

DATA DIVISION
= Standard Variable Yaming Convention ,.,0eeqe A=24

PRUCFDUDRE DIVISION
- Mainline IJOQ].C [ 20 DON-DNN B BN B B N O N B B B BN BE R RN BN BN BN NN BN AN BN BN AN BN | A-?S
= Sample Paraaraph

T4 SR LT PO PRET RO PR A'26
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1JOB COMPILE, USER/PASS,ACCT
tFILE COPYLIB=COBOLIR,PUR
ﬁm\ tCOBBANNER (G228C

tPURGE €G228

tPREP sOLDPASS,CG27%8

1SAVE CG22R8

tEDJ

(CORBANNER TEXT,USL=$NFWPASS,LIST=$STDLIST,MAST=$NULL,NEWaSNULL
FILE COBTEXT={TEXT
FILE COBUSL=}USL
FILE COBLIST=|LIST
FILE COBMAST={MAST
\_ JFILE COBNEW=]NEW
—\ RIIN BANNER,UTIL,IRISiPARM=0
RESET CORTEXT
RESET COBUSL
RESET COBLIST
RESET COBMAST
RFSET COBNEW

PN

{ UH I THAH COLLEGE COHPUTER CEHTER
[EEFET 2N SRR S TISOREETR 1fisitrs TIEFREET FEL s BEFETNGE 133
1EERAFESE EEEFSFEFES [ ERT YIRS ] SEISESESLLS ISR REERSY L ¥ FIINISRISE s
LE I ix £ 12 ¥ 4 5" ¥ 9 5K FEE FEVT L y) k2 ) 114
1 FE L 1 £l 3 % 53 14 " "
i " 5934 s 1S STESATES (3 1] ¥ L1} 9"
13 " T35 8 %5 EE S ] 1519894 (R 1] L 2] (21} L ¥
53 i Lt 33 (2 1) EE] " s 1 EE [ 22 L4} ]
(L] L2 2 7 24 ° a 3 s (X2 ) 5t tisy ¥ (1%}
NS EESRT AL ESISSELESE [EEETE2EEE ] F 2223331 I EESIRRLE]] 3£ 1559¢4 Bedw [IRIRFS2ETS 118
3553898 $R5258514 3533315088 $339328338 148788539 158 25538 g’ (222 ERER ] [ £

COBUL Compila for: HAHAGER.WCCS.PUR

HOHW, HAR I, 1981, 19:39 AN

Source Fila Hamw) RODELC.PUB.WCCS

CompLlar Fila Stetistics Source File Statastics

Formal Hama Actusl Hams

Hama « MODELC.PUB.uUCCS

COBTEXT MODELC.PUB.WCCS Creator 1 MANAGER

toBusL SHEUPAZS LOEY 1 3

COBLIST ESTOLIST (£#5TDLI1ST) Filecods 1 1052

COBMAST SHULL Fila Limit 1 1113

COBHEW FHULL EOF Pornter 1 1113
Hax Extents 1 15
Ext Size 1 23 Sactora
Block Size ¢ 1230 Butaes

Record Sixe 1 80 Bytas

~ A M.A.AR,C.,U,3. PRODUCTION -
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PAGE 0002

(1010078CONTRAYL USLINIT,SOURCE

001100STITLE * >>

001200s8"

001300 TDENTIFICATION DIVISTNN,
001400 PROGRAMID,

001500 DATE=WRITTEN,
INSTALLATION,

001700 SEKCURITY,

nnNi1eny

001800»
NN1900+
0020004
002100
0022004«
NOZ300+
002400«
002500+
NO2600w
002700
NNZaNis
nNR2900e
N03000#
003100+
NN3I200.
NO3I300+%
NO3400+
003500
NDO3IAODH
no37T00+#
NN3B00+
nO3IQ0Ow
NN4000Ce
N04100%

PPEPP

004300
004400
NN4S500
004600+
N04TIN0e
0048004%
0049004
005000+
QGOR10CH
0052008
NN5390#
00s400w
WL ETANE
005600
NOsT700#

'.'.l'..'llitﬁllillziltl....lt';.ll...llid << "'F"

PPPPP <RRR>»"

"PRRPPF <CRRRMM,
XXXXXXXX, XXXX,
WHATTMAN COLLEGE .
$55555555588S,

LT X LY P YL Y Y R Y LN N Y Yy LN NS N e P ey Y L T
| >> NOTICE NF COFYRIGHT << |
[ E LR L L LT PR LY PYEEEREE LYY IS Y P LY NN R W ey s Y
| PPPPP 18 whitman Collene Proprietary software |
I ECE ST oI I LTI NI NI E NN NS EE S e S EETZEoo=z=xh
| Programming | Systems Analysls | Systems Destian |
*.---'u‘--‘------.--—--'-----—----b----ﬁ-ﬁ---.---------'
I AARAA ! RHRBBRRAR ! ceceecec |
*.--‘-------.--.-h-.------n----------ﬁ-----'----------.'
P R N R W e T R R T T R TR O O g O ISP I M B w e W T T e o e W om e
SUMMARY: PPPPP XXXXXXXXXXXXAXXYXXXAAXNAXKXAXXXAXAX XXX
KXAYAXUAAXXXELAALAAY XXX ALY X AAXXY LY X AN L AKX
(1) File Nescriptions:
UT345K01 Common Code Tabhle
FEFFWIDE Feport Prinmt Filile
(2) Subroutine calls:
(AR R Mrtains JOB/USER hane D)
NTRLRA Console Tel) Form MHoytine ‘
*-.-----‘-‘-G---.--.m‘----—-.-----“--------I’.ﬂ------‘--'
<RRP> >> ".liii.li..l'.'.o.zl'..ll.'lsollﬁt.ittd <<
L R R R R e R ey P Y
Compilation Instructions:!
tFILE pyhRy=COMIP
tFILE COPRPYLIR=COROLIN  PUR,EV
1CNROL PPPPPC,STUPCE TEV, ;%P
1PREP sOLDPASSE,PPPPE  XXYXXXAX ADIMIYsMAXDATASXXXX
*-.---------ﬂ-..-.---.-------—-ﬁ-‘--ﬂ-.---'-----.-----.*
“-----..-------.-‘---------------’.-"ﬂ-—---.--'.-----.*
CATE REV RY MATHTENANCE LGG
XX/ZXX/7XX <1,0> XXX Primary Tnmstallation of Ssoftware, M%
*.----------------.-----—-------‘-------'-----ﬂ--------*
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PAGE 0015

RPTO2iWS
RPTOZ1WS
RPTO21WS
RPTO21WS
RPTO21V¥S
RPTO21Ws
RPTO21WS
RPTO21WS
RPTO21WS
RPTO21WS
. RPTO21WS
RPTO21WS
RPTO2IHWS
RPTO21WS
RPTO21WS
RPTO21WS
RPTO21WS
RPTO21WS
RPTO21WS
RPTO21WS

A™RPTO2{WS

RPTOZ21WS
PPTO21WS
RETQ2IWS
RPTO21¥WS
RPTO21WS
RPTO21WS
RPTO21WS
RPTO21WS
RPTO21WS
RPTO21WS
RPTO21WS
RPTOZ2IWS
RPTO21WS
RPTO21IWS
RPTQ21WS
RPTN21WS
RPTO21WS
RPT(Q21WS
RPTO2{WS

CG228 <1,2>

>> Senior Fank in (13ss 'paate <<
034800 01 RPT=DUMMY COpY RPTO21WS,
001000 .
001100 03 COPY=CONTROL=RYTE PIC X(0t),
D04 200* .‘-""'---'F"--'-—--bw—------Wﬂ--w------n-------------ﬁu-l
0N1300» Standard Report Print Raoutine Common Formats
NN1400% B T 2 0 T 9 O e e
001410 01 RPT=STD=LOGON,
001420 03 PPT=STDeSESSION=YHR PIC X({0&),
n01430 03 FILLER ' PIC X(01) VALUF wn/n,
0014490 03 RPT=STDweINA«!AR PIC X(06),
Oni500 01 RPT=SUR=HEAD =] PIC X(132) VALUE SPAZKS,
N01600 01 RPTeSUB=HEAD? PIC X(132) VALUE SPATYVS,
001700 01 RPT=SUR=KEAD=) PIC X(132) VALUE SPACHS,
201800 01 RPT=COLw~HEAD= PIC X(132) VALUE SPACZES,
001900 01 RPT«COL=HEADAD PIC X(132) VALUE SPACZES,
ND2000 0 RPT=COL=HEAD=] PIC X(132) VALUE SPACES,
N02100 01 RPT=PRINTLTNE=NT,
an2200 03 RPTwNARROWePRTNT=LINF PIC X(96) VALUE SPAZES,
on2300 03 FILLER PIC X(36) VALUEF SPAZES,
002400 01} RPTwHOLD=PRINTwLIMNE,
nNN2800 03 RPT=NARROWeHOLDaLIMNE PIC X(98) VALUF, SPACES,
002600 03 FILLER PIC X(36) VALUE SPACES,
0027N0 01 RPT«PAGH-COUNT PIC 9(05) VALUE 0,
NN2RNN 01 RPTeLINF=COUNT PIC Q(02) VALUE ga,
0N23Nn0 01 RPT=LINE=SLFW PIC 9(0?2) VALUE {1,
0N30n00 01 RPT=aHOLDeSLEW PIC 9(02) VALUE 0,
003100 Q1 RPT=-TOP=COD¥ PIC X(N1) VALUE SPACE,
003200 B8 RPT=TOPeNF «PAGE«NEEDED VALUE "T",
N3N0 N1 RPT=SWITCHES,
003400 03 RPT=SWeSURw] PIC 9(91) VALUE ¢,
No3snQ B8 PRPTeSURwHEAD{=NFENED VALUE {,
003600 03 RPTeSWeSUBw=? PIC 2(01) VALUE 0,
003700 88 BRPT«SUN=sHEAD=Z2=NEEDFD VALUE 1,
no3IgGo 03 RPTeSWeSURw] PIC a(n1) VAILLUIE 0O,
AQ3IQ00D 88 RPT«SURaHEAD=I=NEEDED VALUE 1,
004000 03 RPT=SWeCOLwi PTIC Q(01) VALVE o0,
004100 88 RPT=COLUMNaLINF=1=«NEEDED VALUE 1§,
004200 03 RPTeSWelN[»2 PIC Q(01) VALUE 0,
004300 88 RPT«COLUMNaLIKEw2«MNERDED VALUE §,
004400 03 RPT=SWelOLe3 PIC Q(0y) VALUE O,
N04500 B8 RPT=COLIMNeINF=3etMERnED VALUE 1,

B-9 - 25



CCTOOIWS
CCTOOIWS
CCTNO1WS
CCTOOLWS
CCTNOIWS
CCTOOIWS
CCTOOLIWS
CCTOO1US

ChBNOLUWS
CDBOOLIWS
CNROOIWS
CDBOOIWS
CDRNnIWS
CNBRDOLWS
CDROOLWS
CDRODIWS
CDPROOIWS
CORODLIWS
CDRONIWS
CDROOIWS
CDRODLIWS
CDRQOIWS
CDBOOLIWS

027200 01
an1onc
0n1100
0012004
anNn1ione
014004
noLs0n 0l
an1edn
natynn

n2R400 01

notLaop
601100
ney200s
noticns
05400
nBisnNo 01
an1a0n
Q1700
noland of
npL9an
002000
ogz2ro0
002200
002300
002400

N2R500+#
0286004
028700+
N2RBO0H
NZRIOO N
029000 01
029100
026200
029300 01
029400

0380N)#
03ngnns
038200
038300 0%
038400 01
n3as500 01
538600 01
038700
038800
038900
039000 01i

CCT=DUMMY copy CCTRQ1%5,

[ ] ,@}
03 COPY=CONTR{UIL=KYTE PIC X{04),
#bon--‘-uﬂ--a--------------—--._----d.----n----u--w—-'
FILE FORPMAT: UT145KN1==Comnnn Cndes Tanle file
'.ﬁw-n------------.--ﬂﬂﬂmUi-aD--U—----ﬂ-----‘l-ﬁﬁﬁ-"-i
CCT=BASIC=RECHRD,
03 CCT=KEFY
03 CCT=VALUK

PIC X(15),
PIC XI50%.

CPheCOMePI iy CHDY CRa00iNS,
[ ]
NY COPY«CONTROL=RYTE PIC X(nt),

L Rl R R L L T N T R S P i i SO ——

Data Base CNEUNY we Conrinications Area
”‘---.--w---..m&-.-ﬂo--ﬂﬂ-----w-ﬂ-...--ﬂ'---.-----------#

COR=COMMONRBAST =T5F 0,

03 CORwBASE=NAVE PIC ¥(16) VALUE " COM“QH,COFHONp™,
03 CDRePASSWNWD PIC X(nRrR} VALUE "i M
CNReCOMMONWDATARSRTS,

03 COR«UIC¥MST PTIC Y(168) VALUE "UIC=MPSTERY LI
03 CDR=WIDWMST PIC X(1A)} VALUF "WID=MASTERy o
03 CDRwATTRIRUTE=MST PIC X(1h) VALUF "ATTRIBUTFE=NASTEAN,
03 COReZIPaCOlE=HST PIC Y(16) VALUE "ZIP=CODHeMASTER;",
03 CDB=ADDRESS=DT] PIC ¥(1AY VALUE "ADDRESS«~DETATLy *
03 CDBeATTRIRUTKWDTE PIC ¥(16) VALUE "ATTRIBUTE=POItTRT

COROOIL? wew I.TST 42 : -
WID=MASTER Master DData Set Data Pase CUMHAON
3w T e e T N W N RS W R W ap O A AN SR S WR T s P an SR T W W T G BT v Te e W S T S am me BB W M me rw e ' wm W W w3
ChBoOoiL2=-LIST,
03 FILLER PIC X(50) VALUE
"ID«PREFIX; "
CDBONIL2=AREA,

03 CDR=ID=PREFTX PIC 9(03) COrP,

L e L F L L Thyu gy PR sy Topey o PR T P L r ¥ |

Rermort CG22B/F487 Format Area

*ﬂt-b--.—---.-----—-----o'-----u-----.m---ﬂ-u-u-nu‘u---—*

F482=SYSTEM PIC X(S50),

F4g2=«REPORT PIC X(10) VALUE "CG22R/F4R2",
F4R2«PRIVACY PIC X(14) VALUE "RESTRICTEDR",
F402=TITLE=13,

03 F482=TITLFE=-LITERAL PIC X(30), ™
03 FILLER PIC X(05) VALUE " tor ", 'm%
03 F482=-LITERAL PIC X(15) VALUE SPACES,
F4R2«0FFICE PIC X(50),
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PAGE 0010 PPPPP <RRR> >

’..‘.....1.'...'Illzi.."'...JI".l...ld

013‘)0()& *------—----.-..-.-.---------..--n---------------n--w-*

0140004 VIEW/3000 Screen Buffers
014100% L L T L T
™ 014200 0! VIEW=DATA=BUFFER,

014300 02 VIEWeDATA«BUFFER=1,

014400 03 DATA-SYSTEMeNAME PIC X(50),

014500 03 DATA«DFFICE=NAME PIC X(50),

014600 02 VIEW=DATA«BUFFERe2,

014700 03 DATA-ACTION PIC X(01),

014800 88 END«(FeJUB VALUE ®in,

N149300 8RB VALID<ACTION VALUE "An nCw npw

G15Q00 RA ADD=ACTION VALUE "An,

015100 BB CHANGF=ACTION VALUE "Cv,

015200 88 DELETE<ACTION VALUE "Dw,

015300 03 DATA=ID=CODE PIC X(06),

015400 02 VIEW=DATA=BUFFFRe3,

015500 03 DATA=-FORM=TITLE PIC X(50),

015600 D3 DATA=VALIDATE PIC X(01),

018700 BR DATA=TS=VALID VALUE "/,
VFWOZ‘“S Nno12004% L L LR LR L L Al N L LT R L
VEWQ21WS n01300s VIEW/30G0 Communications and Parameter Areas
VFTWOZI.WS 001400* L R R P N L R R N Y R R R R R PR PR T Y PR RN P PR N R L DR R Y Y )
VEWOZIWS 001500 01 VIEWERRNR=MSG,
VEWDZiWS 001600 03 VIEW=ERROR=CODE PIC X(15%5) VALUE SPACES,
VEWOZIWS 001700 03 FILLER PIC X(57) VALUK SPACES,
VEW021WS 001800 01 VIEWeFIELDwNUM PIC S59(04) COMP VALUE 0O,
VEWD21IWS 001900 01 VIEWNEXT«FLDeMUM PIC 89(04) COMP VALUE 9,

gﬁwswozst 002000 01 VIEWSERRORFIELDwNUM PIC 59(04) COMP VALUE 0,

VEWD21WS 002100 04 VIEW«LENWINDOWMSG PIC S9(N4) COMP VALUE 0,
VEWQ2IWS 002200 0f VIEW-ACTUAL=LEN PIC S9(04) COMP VALUE ¢,
VEWO2LiWS 002300 01 VIEWsLENFLDBUFF PIC 39(n4) COMP VALUE 0O,
VEWNZIWS 002400 01 VIEW=LENDATABUFF PIC S9(n4) COMP VALUE o,
VEWO21WS 002500 01 VIEW=LENERRMSG PIC S59(04) COMP VALUE 0,
VEWO21{WS 002600 01 VIEWLENERRBUFF PIC 89(04) COMP VALUE C,
YEWO21WS 002700 01 YVIEWeMESSAGE«RIFFER,
VEWQ21IWS 002809 03 FILLER piC X{13} VALUE
VEW0Q21WS 002900 " X ¢ gazir2oCc",
VEWOZ21IWS 003000 03 VIEW=MSG=ENHANCEMENT pIC X%X(04) VALUE SPACES,
YEWD2IWS 003100 03 VIEWaMSGwRIUFF plC X(50) VALUE SPACES,
VEWQ21WS 003200 03 FILLER PIC X(04) VALUE " b wn,
VEWOZ2IWS 003300 01 VIEWeMESSAGE«RUFFFR=2,
VEWQZIWS 003400 0 VIEWeMSG=ENHANCEMENT=? PIC X(04) VALUE SPACES,
VEWQ21WS 003500 03 VIEW=M3G=BUFF 2 PIC X(72) VALUE SPACES,
VEWQ2IWS 003600 03 VIEW«STANDARD=ENHANCFMENT PIC X(04) VALUE " gdaJvw,
VEWR2IWS 003700 0! VIEW=ERROR=ENHANCEMENT PIC X(04) VALUF " gdFn®,
VEWOZIWS 001800 01 VIEW=CLEAR=ENHANCENENT PIC X(H4) VALUE " gda",
VEWOLIWS 003900 ni VIEWaDUMMY=PARAN PIC X(02),
VEWO21WS n0400n 01 VIEW=TERMaNAME pIC %X(09) VALUE "TERMINAL",

VEWD2IWS 004100
VEWQ2IWS 004200 01 VIEW=COMAREA,

VEWO21WS 00n430n 03 VIEW=-5TATUS PIC $9(04) COMP VALUE 0,
VEWQ21WS 004400 AR VIEW«OPVALID VALUE 0,

VEWQ21IWS 004500 013 VIEW=LANGUAGE PIC 59(04) COMP VALUE 0,
@F%EWOZIWS 004600 03 VIEW=CNMeAREASLENGTH pPIC S9(04) COMP VALUE 60,
VEWQ21IWS 004700 03 FILLER PIC S9(04) COMP VALUE 0,
VEWQ21WS 004800 03 VIFY=CURRFMNT«“ODE PIC 39(04) COMP VALUE 0,
VEWQ21IWSE 104900 031 VIEW=LAST=XFY PIC S9(04Y COMP VALUE D,
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VEW300P2
VEW30O0P2
VEW300P2
VEW3I0O0P2
VEW300P2
VEW300P2
VEW300P2
YEW300P2
YE4300P2
VEW300P2
VEW300P2
VEN300P2
VEW300P2
VEW300P2
VEW300P2
VEW300P2
VEW300P2
VEW3NO0P2
VEW300P2
VEW300P2
VEW300P2
VEW300P2
VEWI00P2
VEW300P2
VEW300P2
VEW300P2
VEW3I00P2
VEW300P2
VEW300P2
VEW300P2
VEW300P2
VEW300P2
VEW300P2
VEW3I00P2
VEW3I00P2
VEW300P2
VEW300P2
VEW300P2
YEW300P2
VEW3NOP2

036700
036800%
035900%
037000
037100
001000+
001100+
001200+«
001300#
001400%
001607
aQ1700
001800
031900
ngzoon
Np2100
0n2200
002300
0N2409
002500
nN2600
002700
0N280n
Me2900n
0NINON
003109
003200
003300
003400
003510
003600
003700
003IRrR0Q
H0390n
004000
0n4309
004200
004309
004400
004500
D04600
D04700
004800
0104900
0nNsonn

Screen Procedures

D A Y D R D e A A O i b D e o P U N IR R R T e b e T AT I b e e T e o D e P e N B W S W P

LA T L X LY N X Y L A Y T YR Y

P300«DUMMY, COPY VEW3INnOP2,

'---H------------—hﬂ--.ﬂ--.--ﬁ-h------------..-----ﬂ-‘--'
This routine displays the VYi{ew/3000 form to the screen
and performs the initial read of the screen,
‘..‘.--.-------'----‘ﬂ.‘-----------I----O.---'.------..-‘
PI0O=VIEWDISPLAY=FURM,
CALL "VGETNEXTFORMY USING VIFW=CUM=AREA,
IF NOT VIEWeQPe=VALID
MOVE "92577P30n0A" TN GEN-ARQORT«=BREAKQUT,
PERFORM PA5R=VIEW=STANDARDERROR THRU PgS58=EXIT,
GO TN PN99~ARORT,
PIN0=INIT=FORM,
CALL PVINITFORM™ USING VIEWeCOvwAREA,
IF NOT VIFWeDPeVALID
MOVE "92577P3n00B" TO GENARNRT=BREAKQUT,
PERFORM P658=VIEW=STANDARDeERROR THRIU PaS8=gXIT,
GO TO PNY99=ABNRT,
P300=SHOWFORM,
PERFORM P375«VIEW=SCREEN«TITLES THRU P3175«EXTT,
CALL ®VSHOWFORM" [USING VIEH-CDM-AREA,
IF NOT VIEW«OP=VALID

MOVE "92577P300C" TU GFN=ARORT=BREAKOUT,
PERFORM PAS8=VIEW«STANDARD=ERROR THRU PpSB=EXIT, =
GO TO PN99=ARORT, -
P300=RFAD=FORM,
CALL "VREADFIELDRS" USING VIFY=COMeARERA,
IF NOT VIEWeQP=VALID
MOVE "925?2P30AN" TO GEW=-ARORTeBREAKOUT,
PERFORM PASReVIEW«STANDARD&ERROR THRU PESB=EXIT,
GO TC P099=ARNRT,
P300=GET=BUFFER,
CALL "VGETBUFFER" USTNG VIFVWeCDMHeAREA
ViFW=DATARUFFER
VIEW=LENDATARUFF,
IF NQT VIEWeUPeVALID
MOVE "92577P300E" TO GEAN=-ARNRT«-BREAKOUT,
PERFORM PASE=VIEVW=STANDAKDERROR THRYU P&5B8eEXIT,
GO TD P099=ABNRT,
P300=EXIT,
EXIT,
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028200 01 IMAGE=COMaNITMMY

COPY IMGG21WS,

IMGO21WS 001000 .
IMGO2IWS o001100 03 COPY«CONTROL=OYTE PIC X(01),
@wﬂoz1ws 0012004 bl T L T T T Uity
-~ GO2IWS 0013008s IMAGE/3000 Communications and Parameter Area
IMGQ21IWS 001400# *----------..-.--.---.,-,._,__,,-_-________.-___--__--_*
IMGO21IWS 001500 01 IMAGE«LENERRBUF PIC S59(64) USAGE COowp,
IMGO21IWS 001600 n{ IMAGE=STATUS,
TMGO2IWS 001700 03 IMAGE«CONDTTION PIC S9(04) USAGE Cnup,
IMGO21WS. 001800 88 IHAGE=OP=VALID VALUE o,
IMGO21WS 001909 B8 IMAGE-BAN=PASS®ORD VALUIE =21,
IMGO21WS 002000 B8 IMAGE=EQF VALUE 11,
IMGO2LWS 002100 B8 IMAGFRECORD«NOT=FIMND VALUE 17,
IMGO21WS 002200 B8 JHAGE«FAND«F«CHAIN VALU¥Y (s,
IMGO2IWS 002300 B8 IMAGEREGINNINGeOF «CHAIN VALUE 14,
IMGO21WS 002400 03 IMAGE«WORD2 PIC S59(04) USAGE Cnup,
IMGO21WS 002500 03 IMAGEWDRD3I=4 PIC S9(09) USAGE Cnwmp,
IMGO21IWE 002600 03 IMAGE=WORDS«g PIC S9(09) USAGE COdP,
IMGO21IWS 002610 B8 IMAGE=NO=DETAILS«FOUND VALUE 0,
IMGO21IWS 002700 03 IMAGE«WDRD7=8 PIC S9(09) USAGE Coup,
IMGO21IWS 0028090 03 ITMAGE=WDRDNG=10 PIC S59(09) USAGE COMP,
IMGOZIWS 002900 01 IMAGEMODES,
IMGO2IWS 003000 03 TMAGE=MODEY PIC S3(04) USAGE COMP VALUE
IMGO21WS 003100 03 TIHMAGE=MUDE? PIC S9(04) NSAGE COMP VALUE
IMGO21WS 003200 N3 IMAGE-“0DE3 PIC S9(04) USAGE COMP VALUE
IMGD21WS 003300 N3 IMAGR=MODE4 PIC 89(04) USAGE COMP VALUE
IMGO21WS 003400 03 IMAGE=MODESR PIC 59(04) USAGE COMP VALUE
IMGO2IWS 003500 03 IMAGE=‘ODES$ PI1C 39(04) USAGE CO#P VALUE
GO21WS 003600 03 IMAGE-MODE? PIC 59(04) USAGE COMP VALUE
- 3021WS 003700 03 IMAGE=MODFH PIC S9(04) USAGE COMP VALUE
IMGO21IWS 003800 03 IMAGE=MODES PIC S9(04) USAGE COMP VALUE
IMGOZ21WS 003900 01 IMAGE«ERROReMSG PIC X(72),
IMGO2IWS 004000 01 IMAGE«DUMMYePARAM PIC S9(N4) USAGE COMp,
IMGO21WS 004100 01 IMAGE=ALL=ITEMS FIC X(02) VALUE "g;»
IMGO21WS 004200 01 IMAGE=NULL=ITEMS PIC X(02) VALUE “p.
IMGO21WS 004300 01 IMAGE=-PREVIOUS=LIST PIC X(02) VALUE "#yv,
IMGORIWS 004400 01 IMAGEDSET=NAME PIC X(16) VALUE SPACES,
IMGO2IWS 004500 01 IMAGEKRY PIC X(1m) VALUE SPACES,
IMGOZ21IWS 004600 01 IMAGE=ARGUMENT PIC X(10) VALUE SPACES,
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029800
029900%
N30000#
030100+
030200 nt
030300
130400
30500
030600
030700 0%
030800
030900
031000
031100
031200+
031300»
0314004
031500+«
031600 O
0317400
D318040
031900
032000
032100
032200
032300 01
032400
032500
032600
0632700
032800
032910
033000
033100
033200
033300
0313400
033500 01
033600
033700
033800
033900
034000
¢33100
034200
034300
034400

M o W e om en e Y Cn e U e R S YR D e W T W MR WP W A v T UE TP WP On W W D T O SN W up b 5P R W oy TR AP EN gy av an W e o w o i
STUOQORLY ww= J.IST #2
SEM-CREDIT=DTL NDeta{l Data Set Jata Base STU
L R Y PR Y T LR R Y Y YR Y T P P Y R Y L R L Y Y L,

STUDNRL2=LIST,

03 FILLER PIC X(%0) VALUE
NEEMESTER=KEY ,CUM«F«CREDITS,CUeGPA, TOTL-CREDIT~KAR",
73 FILLER PIC X(50) VALUE
ﬂN! II.
STUOORL2«AREA,
03 STH=SEMESTER=KEY PIC 9(03) COMP,
03 STU=CUM«F«CRENITS PIC Q(N2) COMP,
13 STU=CUM=GPA PIC avVage COMP,
03 STU=TOTLeCREDIT«EARN PIC 9(Na) COMP,
O D S L T R S R U T R S WY U Y e ke e o T A0 T B WP T e o S D ge e A M e e T e e e W e
STU012L2 w== LIST #2
REGwSTUDENT=DET Detail]l Data Set Data Base STU
6 U T D TR A T e N NP N o N N WD AP R A WP N R oy o T b N IR T N O W A ey B T e R o A gk e e e e w3
STUN12L2«LIST,
03 FILLER PIC X(50) VALUF
"WHITMAMID,STUNENT=LEVEL,NAME, STUDENT=STATUS,PROJ~",
03 FILLER PIC X(50) VALUE
"GRAD=MO,PROJ«GRAD=YR ,CLASS=RANK,CLASS=SIZE,UFDATE~",
03 FILLER PTIC X(50) VALUE

"DATE,UPDATE=TIME) "
STUOI2L2=AREA,

03 STU«WHITMAN=ID PIC X(08),
03 STU=STUDENT=LEVEL PIC X(01),
03 FILLER BPIC X(N13),
03 STHeNAME PIC X(30),
01 STUeSTUDENT=STATUS FIC X(02),
03 STU=PROJ=GRADHMN PIC X(02).
03 STU=PROJ=GRAD=YR PIC X(N2),
03 STU=CLASS=RANK PIC Q9(03) CoMp,
03 STU«CLASS=S17F FIC 9(n3) COMP,
03 STU=UPDATEeDATE PIC X(08),
03 STU=UPDATE=TIME PIC X(0AR),

STU=REG=LOCK=DESCRIPTOR,
03 STUREG=LOCK=DESC=NRR PIC S9(N4) COMP VALUE 1,
03 STU=REG=LOCK=DESC=1i,
05 STU=REGeLNCK=LENGTH PIC S9(04) COMP VALUE 21,
05 STUREG=LACK=DSET  PIC X(16) VALUE
"REGeSTULENT«DFET ",
05 STUREG=LOCK=ITEM  PIC X(16) VALUE
"WHITMAN=ID, ",
05 STU=REG=LNCKeRELOP PIC X(02) VALUE "= w,
05 STU=REG=LOCK«VALUE PI¢ X(06) VALUE SPACES,
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058500" ..0-0--—--.----.-----u--w--a-nm-uu-------------.--------.*

0S8600# This routine establishes the IMAGE 1ists for the

058700 following data sets: WIDeMASTER, REG-STUDENT=DET, and
0S8800+ SEM«CREDIT«DTL, The previous 1ist oprtion wi{ll then
058900+ be used {n all subsequent ITMAGE calls,
059000"’ *-—-----.---h-----------------aun-n-—-.-------_.-..n‘--.‘
059100 P951=ESTABLISH=IMAGE~LISTS,

059200 CALL "DBGET™" USING CDB=BASKE=eNAME

059300 COBeWIDeMST

059400 IMAGE=MODF 2

059500 ‘ IMAGE«STATUS

059600 CDBOGIL2=L1IST

059700 CDRONIL2=ARERA

059800 IMAGE=DUMMYwPARAMN,
059900 IF NOT IMAGE=UOP-VALID

060000 MOVE "92598P951A" TOD GFHN=-ARNRT=BREAKOUT,
060100 GO TO P951=FERRORDUT,

060200 CALL "DRGET" USING STU=BASE=NAME

060300 STU=SEM=CREDVUTL

0604049 IMAGE=MNDE?Z

060500 IMAGE=STATUS

060600 STUOOBL2=LIST

060700 STUOORL2=AREA

060800 IMAGE «DUMMYwPARAM,
060900 IF NOT IMAGE«OP«VALID

061000 MOVE "92%9BP9S1B" TO GEN-ARORT«BREAKDUT,
061100 GO TO P951=ERRQR=OUT,

061200 CALL "DBGET® USING STU«BASEeNAME

061300 STU«REGeSTUNWDTL

061400 IMAGE«MODE?

061500 IMAGE«5TATUS

061660 STUDL12L2«01,1I8T

061700 STUO12L2=AREA

061600 IMAGE=DUMMY=PARAM,
061900 IF NOT IMAGE«OP=VALID

062000 MOVE "92598P95{C" TO GEN-ABORT=BKEAKDUT,
062100 GO TO P95i=ERRORQUT,

062200 GO TO P9Si=-EXIT,

062300 P951«ERROR=-0UT,

062400 PERFORM P645«-IMAGE=STANDARD~ERRQR THROUGH Pa45=EXIT,
062500 GD TO PO99«-ABORT,

062600 P9SY=EXIT,

062700 EXIT,
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080500* “--------.ﬂ--ﬁ-----h---ﬂ'--n--------m--u--n_-—----------“

080600 This routine locks the STUDENT RECORDS Data Base,

080700* ‘--.I-----------u--a--u-----u------------------u--—-u--*

0B0B00 P250«LOCK=STU,

080900 CALL "DBLOCK" USING STU=BASE«~MAME

081000 STU=REG=LUOCK=DESCRIPTOR

081100 IMAGE«M0ODF 5

081200 IMAGE~STATUS,

081300 P250=EXIT,

0B1400 EXIT,

0813500«

081600 o N e e e = . . . o
081700% This routine unlocks the STUDENT RECORDS Data Base,
081800% *'--------------w-------------0------nu.---------------*
081900 P255=UNLOCK=STU,

0682000 CALL "DBUNLOCK" USING STUeBASE=NAME

082100 IMAGE «DUMMY wPARAM

08220) IMAGE=MNONE §

082300 IMAGF «RTATUS,

082400 P25S5=EXIT,

082500 EXIT,

082600

082700+ A L L L L
082800+ This routine updates the CTASS~RANK and the CLASS=
082900 SIZE on the REGSTUD=DTL,

083000% *---------------------------------------------q---.----*
083100 P270«UPDATE=STU=DTL,

083200 CALL "DBUPDATE" USING STUBASE=NAME

0B3300 STU«REG=STUD=DTL

083400 IMAGE =MONE Y

083500 IMAGF »STATUS

0B3600 IMAGE-PREVIOUS=LIST

083700 STUp12L2=-AREA,

083800 P270=EXIT,

083900 EXIT,
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027270 01 CCT=DUMMY CapyY CCTnoins,
CCTOOIWS notnCs .
CCTOOIWS 01100 03 COPY=COHTRNL=RYTK PIC X(n1),
CCTOOIWS  001200% e R ek L L R Ty
CCTOOIWS 0013004 FILE FORMAT: UT145K0le==Common Codes Table file
CCTOOIWS 001400 N L L L R Ty
CCTOOIWS 001500 01 CCT=BASIC=RECORD,
CCTOOLIWS 001k 00C 03 CCT=KRY PIC X(153,
CCTOOIWS (01700 03 CCTw~VALUE PIC X(50),
CCTOOIWS 001800 01 CCT=-FILE=TABRLF,
CCTOOLWS - no190nn N3 CCTeFILE=H!MRBR PIC S9(04) VALUE 0 USAGE CuoMmp,
CCTOOIWS 002000 03 CCTeFILE«NAME PIC  X{0B)Y VALUFE ™UT145X01",
CCTOGIWS 002100 N3 CCTeFILFE=]len PTC S9(04) VALUE 0 USAGE comMp,
CCTOOLWS 0n2200 03 CCT=FIlLE=ACCESS PIC S9(04) VALUE 2 USAGE comp,
CCTOOLWS 002300 03 CCT=FILE«PREVe[IP PIC S9(04Y VALUE 0 USAGE Comp,
CCTOOIWS 002490 01 CCT=KEY~LENGTH PIC S9(nd4) VALUE 1% USAGE cowrp,
CCTNOIWS 002500 0! CCT=~RECLENGTH PIC 89(04) VALUE &5 USAGE co~p,
CCTOOIWS 002600 01 CCT=KEYLONCATIOHN PIC 89(nd4) VALUE 1 USAGE COup,
CCTOOIWS 002700 01 HAPDWIRED=LAQKIPwERRNRS ,
CCTONIWS NOZRNGO 02 CCT-KSAMnGEhEPAL-ERRUP.
CCTOOIWS  ¢n2900 03 FILLER PIC X(34) VALUE
CCTODLIWS 903000 "ERROR RN1 = KSAM FTL¥ SYSTEHM ERRORY
CCToNiWs onn3100 03 CCTaKSAaERPOR=NGR P1C 9(C4),
CCTOOIWS nn3200 03 FILLER F1C X(12) VALUE SPACHS,
CCTQOIWS 003300 02 TERHM«ACCESSwHRRNR,
CCTOOIWS 0934060 N3 FILLEP PIC X(34) VALUE
CCTOOIWS GO0350N "Error 707 - Terwminal Access Error ",
CCTOOIWS nn3R00 03 ERROR=CNNEeq PIC =9(n4),
CCTORIWS 003700 03 FILLER PIC X(11) VALUE SPACES,
CCTONLIWS nO3RNO 12 FORMeFILE=FRPOR,
CCTOOIWS 00390y 03 FILLEFK FIC X(32)Y VALUFE
CCTNOIWS 004000 "Error 701 - ",
CCTOO1WS nog4aLon 03 FORHFILEISG PIC X(14),
CCTOOIWS 004200 03 FILLER PIC X(24) VALuE
CCTOOIWS 004300 " 18 not a form f{le ",
CCTONIWS n04400n N2 FILE«FORM=FRROR,
CCTOOLWS 004500 03 FILLER PIC X(28) VALUK
CCTOOLWS 004600 "Error 712 = Form File krror ",
CCTOOINS 004700 03 FERROR=CODF =2 FIC =9(n4),
CCTOOIWS 004800 33 FILLER PJC X(17) VALUE SPACES,
CCTOOIWS 004900 02 CCT=EMERGENCY,
CCTOOLIWS o0ns0ng 03 FILLER PIC X{32) VALUE
CCTOGOIWS 005100 "Error 924 - Error Msaq not in CCT",
CCTOOIWS 005200 03 FILLER PIC X(18) VALUE SPACES,
CCTOOIWS 005300 0! CCT=ERRDR=MSG FIC X(50),
CCTOOIWS 005400 01 CCT=MATCH=KEY PI1C X¢15) VALUE SPACES
CCTONIWS 005500 01 CCT=REDEFINEwKEYwe{ REDEFIMNES CCT-MATCH=KEY,
CCTODIWS 005600 03 CCT=ERROR=KEY PIC X(0B),
CCTOOIWNS DOST00 03 FILLER PIC X(07),

027300 01 CCT«REDEFINE=KEYaD REDFFINFES CCT=MATCHaKEY,

027400 N3 CCT=TABLE=KEY PIC 9(03),

027500 03 CCT=2«CHAR=KEY PIC X(023,

027600 03 FILLER PIC X(10),

027700 01 CCT-REDEFINE=KEY«d4 REDEFINFS CCT=MATCHeKEY,

N27800 03 FILLER PTIC X(03),

027900 03 CCT=4=CHAR=KEY PI1C X(04),

028000 03 FILLER PIC X(0D8R),
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CCT105P2
€CT105P2
CCT105P2
ccT108P2
CCT105F2
CCT105P2
CCT105P2
CCT105P2
CCT105P2
CCT105P2
CCT105P2
CCT105P2
CCT105P2
CCT105P2
CCT105P2
ST105P?2
"’ T105P2
CCT105P2
CCTLN5P2

04688004%
046900+
ND47000»
7471004
0472004
n47300e
N474008%
N47500%
047600
47700
047000
147960
048000
04R100
N4R200
048300
048400
048500
Q48600
049700
N4KRAGH
0489900
p490n0
H491Cn
049200
049300
N49400
n498nNaQ
049600
039700
049800
N493900
50000
H50100

Nojons#

nAaLLn0
001200+
OnN1300%
001400
001500
o1enn
nNo1L700
001800
ontgon
002000
Nng1o9
002200
002300
002400
002500
Q02600
no700
ND2RO0

L R R e R T L L L T E e i

INFUT ROUTTNES

L R R e R R R R S i g )

LE LA B R L R B F 8 F X 1§ K3 Hmrtomant e e

e s T e e RS TR RN RO YO PR SR T OR T MO YR W Ee RN m e

This routine wi{il look up the necessary titles frorm
the followina Common Code Tahley 9R3I, 985, and 987,
These titles will he used to prime the Teport neadings,

WO O D S D W R B W T % I0 0 G o I TY G T O v N R S T T G an S e i ae D e e e o o8 e A

P100=READ=CCT=TITLES,

MOVE 9813 TN CCT~TABLE=KFEY,
MOVE "CG*® TN CCT=2=CHAR=KEY,
PERFORM P10S5=CCT=TNPUT THROUGH BP10S=FXIT,
IF¥ GFENeFERROReFDUND
MOVE © TO GEN=ERROR=FLAG,
MOVE SPACES TO CCTe-VALUE,
MOVE CCT=-VALUE TO FA482=SYSTEM,
MOVE 985 TO COTTARLE=KEY,
MOVE hR4n Til CCT=2=CHRAR=KEY,
PERFORM P1OS=CCT=INPUT THROUGH PI10S=EXIT,
IF GENeERROReFOUKRD
MOVE © TN GEN«ERROR=FLAG,
“YNVF SPACES TN CCT=VALUFR,
MOVE CCT-VALUE TN F482=0FFICE,
MOVE 9RY TN CCT=TABLE=KEY,
MOVE nF4g2" TO CCT=4wCHARKEY,
PERFORM P105=CCT=T4%PUT THROUGH PInS=EXIT,
IF GEN<ERRQReF{IUHD
MOVE ¢ T GEN=ERPROR=FLAG,
MOVE SPACES TO CCT=-VALUE,
MOVE CCTeVALUE TN F4ar2«TITLE=LITERAL,
P100=EXIT,
EXIT,
PLOS=DUNMY, COPY CCTIinSP2,

*l"-’.-lﬂ'--ﬂﬂ-----hh-l'l----ﬂﬁ----ﬂﬂ--ﬂ-ﬂ-ﬂ--..--ﬁ-ﬁ---ﬂl--*
This routine will read tne Common Code Table pbased
on the key flelds defined Auring data field edits,
*.ﬂ-n---nn-uu--------u-u-------m--'---------—----g-----*
P105=CCT=INPUT,
MOVYE ZERD TN GENERRENR«FLAG,
CALL "CKRFADBYKEY"™ yUsSItNG CCTwFILE=TARLE
KSAMFILE=STATUS
CCT=RASIC=RECORD
CCT«MATCH=KEY
CCTwKEYeLOCATION
CCTwREC=LENGTH,
MOVE SPACES TO CCT=MATCHeKEY,
IF NOT KSAMeSUCCESSFUL=OPERAT I
MOVE *"7?27?279" TO CCT=VALUF,
MOVE 1 T0 GEM«ERROR=FILAG,
GND TC P10OSeFXIT,
P105=EXIT,
EXIT,
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KEY

DI0I01 0
Q20001 32
Sa0002 01
2000202
32000207
BE00E 01
92000302
S200037 07
92000401
000405
20005064
9800050z
22090500
93000504
SEGO0E0
9200003
F200065 073
2001 Q0
SI001 00z
L0011 0
SRNA2T 01
92002701
93002201
2002501
BRN032401
SR003262
9800324073
98003204
Q2003208
006001
92006101
92006201
200207
93006203
SRQAET 04
SREARS 0
2006301
S04V 00
920a7¥R!
D2ADTE0

COMMON CODE TRELE 920
Erraor Codes

BASIC YALUE <Error Meszagqe)d

Error 001 - rMust be dlphobebic

Dnly alphabetic charactsrsz are allowsd.

Error 002 - Muet be alphabetic or space fill

Trdlw alphabetic characters are allowed, az well as
spacer Tto the right of the alpha dabs ONLY)

Error 002 - pMust be alphanumeric oar space—-{ill
Rlphabetic, numeric, or :pacas Cincluding those
embadded in datadare allowed-Hi special characters
Error 044 ~ Myst be numeric

Inly numeric characters arz allowed,

Error 003 - Must be numeric cr zero-fill

Humeric charactars onlu, wibth the zxTepticn of
Fpaces befors andror astter the data only, HOT
ambaddad, These spaces zre corverted o zeros,
Error 008 ~ Must be romeric wibhin range

nly a range of numsric values are walid, See the
User Guide Fre this forsst for further informstion
Lrror D10 - wo datas has besa entered.

ENTER has baen presssd, bubk ne data kasz been input

Ereor @11 - Must be entered as EpsCe ar -

Errar 025 - ity most not be left bhlank

Error 027 - Zip Praefix 1rvalid, szee Table 990
Erevor 022 - Mail Flag Inwalid

Erraor 029 - State Code invalid, se=e Tables 901903
Error 022 - Yelephone must be blank or numeric

The only walid combinaticnzs of bBlamks and numerics

are az follows: bbh-bhb-bEbhhh
bbb-mnrm~rnnnn
Ann-ann—-nhnn,

Error 080 - Hame must not be left blank

Error 061 - Zurname must be fellowed by & comma

Error 082 - Hime must not be charngad

The name is uwsed as an [MAGE/3I0N0N search item

You MUST HOT change its wvalue while correcting

other data on the gcrean,

Error 085 - Dats jkem muzt HOT ke changed

Error 083 - dotion must MHOT be changed

Error 070 - Invalid IO

Error OF3 — Major Connector must HOT be blank

Error 075 - Major Conmactor must be ~, 5, or space

Error 020 - Zacial Securtty Humber must be numeric
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We15P2
VEW615P2
VEW615P2
VEW615P2

NEW615P2

VEWE15P2
VEW§15P2
VEWH15P2
VEW615P2
VEWRLI5P2
VEW§15P2
VEW615P2

VEWGe17P2
VEWs1TP2
VREWR17P2
VEW61TP2
VEWE1TP2
VEWR1TP2
VEWe17P2
VEWE17P2
VEWe17P2
VEWs17P2
VEXR17P2
VEWg17P2

VEW625P2
VEWS25P2
VEWE25P2
VEW625P2

JEW625P2
ﬁBWEW625P2

VEWe25P2
VEW625P2
VEAB25P?
VEW625P2
VEW625P2
VEWE25P2
VEW625P2
VEW625P2
VEW625P2
VEWK25P2
VEW625P2
VEW625P2
VEW625P2
VEW625P2
VEW625P2
VEW625P2

KSM68QP2
KSMgROP?2
KEME80P2
KSM&80P2
KSM&BOP2
KSM680P2
KSMgBOP?2
KSME80OP2
gﬂkxsneaopz

KSM§BOP2
KSMeBOP2
KSM680P?2
KSM680P2

060400
0N1000
0ni110n«x
001200%
001300#
001400%
ON1600
001700
001R0N0
Q02000
no30an
003100
00131200
060500
001000 %
0n1100w
0012004
001300
601400
Q01600
on1700
0013800
002000
003100
003200
003300

001100w
N01200+
001300
001400
001500
001600
ND01800
001900
002000
0021900
002200
002300
002400
002500
002600
0027040
002800
002900
003000
003100
003200
003300
0O1000«
001100%
001200
001300
001400
001500
001600
001700
001800
001900
002000
002100
002200

P615=DUMMY, COPY VEwWhi{3P2,

[ N L T L I T N P T R T P P Y YT LY

This routine displays the CCT error message {n the
form name bex on the Whitman Standard View screen,
I T Ll L Ll R T T oy vy -y R TS T Y R R Y O R
P615«DISPLAY=ERROR,
MOVE CCT«VALUE TO VIEW=MSEG=BUFF,
MOVE VIEWwERRUOR=ELHANCEMENT TN VIEW=-NHSG=ENHAHCEMENT,
DISPLAY VIEW=MESSAGE=RIUFFER,
PERFORM PI22«VIFWaSHNWFORY THRI] P322=EXIT,
PHIB=EXIT,
EXIT,
PE1T7=DUMMY, COPY VEWR1ITP2Z,

LR L EEERE N ERELERE Y EEEEELFEFEEFE YL LY RN Y LR
This routine displays the form title in the form
name box on the whitmap Standard VYiew screen,
*---BB-H---.-ﬂﬂ-----"--d.--Il—-'---l‘----ﬁ-.-------.-'-'-*
P617=RESET=ERROR,
MOVE FORMaTITLE TO VIEWeMSG=AUFF,
MOVE VIEWeSTANDARDENHANCEMEKT TO VIEW=MSG=FENHANCEMENT,
DISPLAY VIEFWeMESSAGE=BIIFFER,
PERFORM PI22=-VIFW=SHNWFORH THhRU P322«FEXTT,
PAL1T=EXIT,
EXIiT,

.-WDI---------Q----------.-----—-ﬂ-'----.--—--ﬂ--------*
This routine flags a particuiar field on the View/3000
screen with an error condition, 1If the CCT<ERROR«KEY
is not spaces, a lookup Is done to find the proper CCT
error messaqge and displav it to the User’s screen,

*---.ﬂw---u.---tl--------u'----——-----—------.-----u-----l

P625=VIEWSECONDARY =ERROR,
MOVE ={ TO VIEW=LENERRVSG,

CALL "VSETERROR® USING VIEWeCOM=AREA
VIFW=FTELD=NUM
VIEW=DIMKY=PARAM
VIFW=LENERRMSG,
IF NOT VIEW=OP=VALID

MOVE "92572P625A" T0 GEN=ARORT=RREAKOUT,
PERFORM PA58=VIEV=STANDARD«ERRDR THRU PESB=FXIT,
GO TD PN99=ABURT,
CCT=-FRROR=KEY EQUAL TO SPACES
GO TO Ph2S5=FEXIT,

PERFORM P680~ERROR=LOVKUP THRU Peg0=EXIT,

PERFORM P615«DISPLAY=ERROR THRU P615«EXIT,
P625=EXIT,

EXIT,

'-.---nﬂ------ﬁl—--------------------—--.---------------*

This routine will look up the appropriate error
message on the CCT fille (UT{4%K01) on request,
*'._--d---U--B-.--------—nu------—-P-------'-------'--.'
P6EEO=ERRNR=-1L,OOKUP,
MOVE 0 TO GENERROR=FLAG,
PERFORM P105=CCT=INPUT THROUGH P10S=EXIT,
IF GENeERRORFOUND
MOVE CCT=EMERGENCY TO CCT=ERROR«MSG,
GO TO PREN=EXIT,
PEBO=EXIT,
EXIT.

IF
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GENQ22WS
GENQ22WS
GENQ22WS
GENQ22WS
GENO22WS
GENO22WS
GENQ22WS

GEND22WS -

GENQ22WS
GENQ22WS
GEND22WS
GENQ22WS
GENQ22WS
GENO22WS
GENO22WS
GEND22WS
GENQ22WS
GENO22WS
GENO22WS
GENQ22WS
GENO22WS
GENQ22WS
GENQ22WS

n26800 01

0010060
001100
001200%
001300+%
001800
001A/00
No17060
001800
Nn1900
No2000
nn2109
an2200
402300
002400
002500
002600
ng2700
002800
002900
903000
003100
N03200
003300

0985900+
096000#»
NIKL00*
1962004

ot

01

01

CONSOLE=CQOPYeDIJMMY

03

COPY-CONTROL=RYTE

p1C

COPY GENQO22WwS,

X(o1y),

‘.-_H.---.-----.-------'-ﬂl--.-'-P-..ﬁ---ﬁli‘l-ﬁ.-------ﬂ---'

Standard ARORT Format Area

“.l'..--Uﬂ----‘--hﬁ.—.-'“-ﬂ.-nﬁwb--Q---------Q--.---ﬁ-.-*

GEN=ABORT=BREAKOUT,

03 GEN«=AR(ORT=ERROR
03 GEN=ABORTSECTINN

03 GEN«ABORT=PARAGRAPH

03 GEN«ABORT=POINT

GEN=ABORT=MESSAGE,

03 FILLER
03 GEN«ABRORT=SECTION
03 FILLER

03 GEN=ARORTPARAGRAPH

03 FILLER

03 GEN=ABORTPUINT

03 FILLER

03 GEN=ARNRTaLITERAL
GENaABORT=KEY,

03 FILLER

03 GEN«ARNPT«FRROR=KEY

03 FILLER

PIC
FIC
pIC
PIC

pIic
PIC
PIicC
PIC
pIC
PIC
PIC
PIC

PIC
PIC
PIC

X(o03),
X(02),
X(04),
X(o1y,

X(09)
Xx(oz21,
X(01) VALUE
X(041},

A(01) VALUE
X(o1),

X(02) VALU¥
X{50) VALUE

VALUE

X{(03) VALUE
X(od),
X(0%9) VALUE

"CKPOIAT
nye,
"}

tha M
* L]

SPACES,
rgaan,

"ot

*--..---‘ﬂﬁﬂﬂﬂ?ﬂ-u-n—ﬂﬂ--.----’--—ﬁ---_--F---‘-----—---ﬂ-'

This routine reads the “IDwMST based on the WID=VALUE

from the STUDENT=DTL,

*--ﬂ---ﬂ-ﬁ--uﬂ---n-a-muu-------uw---n----n-------------'

096300 P130=READ=WID=MST,
MOVE STU=WHITMANID OF STUO{2L2<AREA

096400
096500
096600
096700
N36800
096900
097000
097100
097200
097300
097400
097500
Ne7600
0917700
097800

TO CDBeWID=VALUE,

STUWID=VALUE,

PERFORM P1{6S=GETaWID«MST THRNUGH P16%=EXIT,

IF

IF

GO

IMAGE=RECORD «NOT=FOUND

MOVE 0 TO COBeIDePREFIX,

GO TO P130=EXIT,
NOT IMAGE=0P=VALID
MOVE
GO TO P130=ERROR=0UT,
TO P130=EXIT,

P130=ERROR=QUT,

"92548P130A" TN GEN«ARDORT=RREAKQUT,

PERFORM PE4S«IMAGE-STANDARDERROR THROUGH Pa45=FEXIT,

G0

TO PO99=-ABRORT,

P130«EXIT,

EXTIT,
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121400 P645=DUMMY, COPY IMGRASP2,

IMG645P2 001000w T O e O e e e
IMG645P2 001100% Standard IMAGE/3000 ABORT routine
IMGG4SP2 001200* *—'------'---------------—---------—-o------nn----—nﬂhni
IMG64SP2 001300 PH45~IMAGE= =STANDARD=ERROR,
IMG645P2 001400 MOVE CORR GENL=ARUPT=RBREAKQUT TO GENABORT= =MESSAGE,
IMG645P2 001500 MOVE GENsARORT=FRROR TO GENwAB(ORT=ERROR=KEY,
IMG645P2 001600 MOVE GEN«ABORTwKEY TO CCTe ERROR=KEY,
IMG645P2 001700 PERFORM P680ERROR=LNOKUP THROUGH PGBOuFXIT
IMGE45P2 001800 MOVE CCT-VALUE TO GENwABORT«LITERAL,
IMG645P2 001900 DISPLAY " X H Jv,
IMGs48P2 002000 DISPLAY GEN-ABDRT-MESSAGE.
IMGA45P2 002100 MOVE SPACES TG IMAGE=ERROR=MS3G,
IMGH48P2 002200 CALL "DBERRDR" USTNG IMAGE=STATUS,
IMGH45P2 002300 ‘ IMAGE«ERRUR=MSG,
IMG645P2 002400 IMAGE=LENERRBUF,
IMG645P2 002500 CALL "DBEXPLAIN" 1ISING IMAGE=STATUS,
IMG645P2 002600 MOVE JIMAGE=-ERRINR=MSG T GE!«ABORT-LITERAL,
IMG645P2 002700 MOVE GEN-ABORT=MESSAGE T0O GEN=TELL-ABORT=MSG,
IMG645P2 002800 CALL MTELLABORT" USING GENTELL=JOB=NAME
IMG645P2 002900 GEN=TELL=USER,
IMG645P2 003000 GEN=TELL=DUMMY,
IMG645P2 003100 GEN=TELL=DUMMY,
IMGA45P2 002200 GEN=TELLeABORT =MSG,
@msIM6645P2 003300 GO TO P&45=EXIT,
INGH45P2 003400 P645e«EXIT,
IMG645P2 003500 EXIT,
121500 P6BO=DUMMY, COPY KSMge8QP2Z,
KSMEB8OP2 001000 LA R L P L Y |
KSMeBOP2 0011004 This routine will look ur the appropriate error
KSM6BOP2 001200% message on the CCT file (UT145K01) on request,
KSMeBOP2 001300% LA L I L T YL LY
KSMeB80P2 001400 PH8O=ERROR=LNDOKUP,
KSMsBOP2 001500 MOVE 0 TO GEMN=ERROR=FLAG,
KSMEBOP2 001800 PERFORY P105«(CT=INPUT THROUGH P105«EXIT,
KSMEBOP2 001700 IF  GEN«ERRQR=FOUND
KSMeBO0P2 001800 MOVE CCTeEMERGEHCY TQ CCT=-ERROR=MS(,
KSMeB80OP2 001900 GO TO PABO=EXIT,
KSMp80P2 002000 MOVE CCT=VALUE TO CCT=ERROR=MSJG,
KSM6BOP2 002100 P68O=EXIT,
KSM680P2 002200 EXIT,
121600 PO999aEND=SECTION=NS,
121700 EXIT,
DATA AREA IS %006303 WORDS,
CPU TIME = 0101306, WALL TIME = 0303135%,
END COBOL/3000 COMPILATION, NO ERRORS, N0 WARNINGS,
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PAGE (001

HEWLETT=-PACKARD 32213C,02,05

0010008CONTROL, USLINIT,SOURCH

0011COSTITLE
0012008"

COROL/3000 YED, MAR 11, 1981, 910% PV
™
3> Senior Rank in Class lpdate << "L, &

€G228 <i,2>"

001300 IDENTIFICATION DIVISION,

001400 PROGRAMID,

"CG228 <1 ,2>",

Q01500 DATE-HRITTEN, JUNE, 1979,

001600 INSTALLATIDN, WHTTMAN COLLEGE,

001700 SECURITY, CONFIDENTIAL,

0018004

001900* *"'------‘G'—---uh-ﬂ-ﬁ--bﬂ--—-----ll---------l-ﬂ---------'l
002000+ ! >> NOTICE NOF CNPYRIGHT << i
00?100* *--'---—-----—---'—--b.—-----u------U--------n-----u----‘
002200+ i CG228 is Whitman College Proprietary software ]
DO2300% e e L T T L S e L LT T LT T T T rrupuyuyspp
N02400% t Programming I Systems Analysis | Systers Design |
0025004 il e e bl e S
002800 | Pelores Payne | Delores Payne i Wwaypne Hpolt i
0Q2700% T D T e T 08 (e T o o e T e e e e
Qa2e0nas

00?900* “--‘.'------‘---’_--ﬂ-h--—---‘-n--l‘l-'----------'---l‘----.'
NG30NCs SUMMARY: (G228 ranks araduating senfors by cumulative
003100s GPA, and Updates the Redistrar Student Detafl
0032000 with thelr rank and class s{ze when an update
003300+ run {s requested, 0Only senicrs that satisfy
003400% the following criteria #wi1l]l be rankeds
003500+

Q03IRNCH # STUmSTUNDENTLEVEL of a,

0037004 # STU«STUDENT=STATUS of B3, B4, B85S, Bé,
003800#% Beg, C2, or C3,
003900+ # PROJ=GRAD-DATE of PARAM=WINTEReDATE,
004000 PARAMaSPRINGDATE,
004100« PARAM«FALL=DATE,
004200

004300 A standard narrow report, F482, is produced
0044004 of thoSe seniors meeting the above criteria
004500¢% and s sorted hy descending cumulative. GPA,
N04600%

0047004+ (1) Fille Descriptionst?

004800 CG228516 Parameters for CG228

0049004+ NT145K01 Common Code Table

005000 COMMON Data Base Common

005100 STU Student Records Data BRase
008200% F4A2NARND RepoTt Print File

ONR3INOH

005400% (2) Subroutine calls:

005500 urgL1? Nbtalins JOB/USER Name

008600%

005700 % B o0 o0 e N T T T e U e o e P e W A D v e e e e e e o
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00RQO0+
CNe000*
GOR100%
0062004+
006300%
006400
006500%
006600+
008700+
00RBOCH
006300
007000+
007100+
Q07200
007300%
007400
007500+
007600
007700#%
007800+«

LR L TR R L R R R R Ry R e I I R e R e

Compi{lation Instructions:

tFILE P;DEV=COMLP

{FILE COPYLIB=COROLIB,PUB,WCCS

{COBOL CG228C,.SOURCE, TRIS,, #P

tPREP $OLDPPASS,CG228 ,REGSTRAR ,ADMIN3MAXDATA=RO00

G S s e P D v R T T A R R R W D O e e T Y A Y e e e A an WO e e e e e i

46 e B0 N A ke i s a7 T A D P P S Y D TN ok O e e WD e U T A SR R A e O R DD Ay BN N U e v e ol om W W o
DATE REV BY MAINTENANCE LOG
6/29/79 <1,0> DRP Primary Installation of software,

6/09/80 <1 ,1> DRP Added statuses B8 and C31 to the list
of valid senfor student status codes,

6/12/80 «<1,2> DRP Brought up to proaramming standards
established Mavy 30, 1980,

”'-----.----‘-“----.--...------..----------------‘-'---‘
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008000*---'-----'----&----*---—-—-------u---—n---—u-—-*------—------u---l

008100*-.---------‘.----.* SYNUPSIS UF PRﬁGRAM L{1GIC B oo X e e W woww me

0O9200*------------------*---u-n-------------&-------Hpn--q-----n--.----d

anNg300«
NO0R40Nw
C0880Q0w
SRR R IVE
008700
DOBA0O»
008900+
009000%
009100+
nog200s
009300#
0094004
098500
009600#
DOG700w
ND9ROO*
009900+
010000
010100+
010200
010300
010400»
¢10500%
0106004
010700
N10800s
nN16900»
¢11000+«
011100+
011200+
011300+#
N11400+%
011500+
011600+
011700+
011B00#
011900+
012000+
012100%
0122004+
012300#
012400#%
012500+
0i2600+
N12700+
N12800%
012900+
0130004
013100%
013200%
013300
013400
N13500%
0136C0%

LOGIC DESCRIPTION

I,

IT,

MATNLINE SECTION,

Ao
B,

Displays the program number and revision level,
Performs all file opens and initial reads:

1., Parameter file,

2, CCT KS8AM f{]le,

3, TMAGE fil)es,

4, Report files,

Performs the TELL~START routine,

Performs the LEGEND SECTION which produces a front
page legend on the report {dentlfying the parameters
chosen hy the User,

Performs the SORTeLNGIC SECTTION,

Sorts the students by descendling CUMGPRA,

Performs the REPORT»LOGIC SECTION,

Performs flle closes:

{, CCT KSAM files,

2, Parameter file,

1, PReport files,

4, IMAGE files,

Print a last page message on the report, CG228/F4372,
Perform the TELL=FORM routine which posts a formrs
message to the system console for a STD HNABROW RPT,
Pertorms the TELL«STOP rnutine,

Stops the proagram,

SORT=LNGIC SECTION,

Ao

B,

Co

D,

E.

Serfially reads the Reagistrar Student Detail on the
ST Data Base (REG=STUDENT=CET),
j. Checks for valilid senior STU=STUDENT=LEVEL (9 only)
and STUSTUDENT=STATUS (BleB6,B8,C2, and C13),
2, Checks for acceptable Prolected Graduation Dates
input by the 1USer iIn the paramater interface:
A, WINTER=DATE « December graduates,
he SPRING«DATE = Spring araduates,
¢, FALL=DATE » Fall araduates,
3, It the student does NOT satisfy the above criteria,
another REG=STUDENTDET will) ke read (return to A},
Pertorm a calculated read on the WID=MST on the COMMOWN
Data Pase to obtaln the INePREFIX for the WHITMAN=ID,
Perform a backwards chalned read on the SEM«CREDIT-DTL
on the STU Data Base to obtain the record matching the
input academic term {(contains the lastest grade data),
If the student does not have the correct SEMeCREDIT»DTL,
an error is tlagaed and another student record 18 read
{return to A),
The student has passed al) edits sp the necessary data
{s now moved to the SPRT«RKC, and the record {s released
to the COBOL SORT,
Repeat steps A threugh F until all students are read,
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N18700
018800
018900
019000
019100
019200
019300
019400
019500
0196C0
019700
019800

ENVIRONMENT DIVISION,
CONFIGURATION SECTION,
SOURCE«COMPUTER,
0BJECT=COMPUTER,
SPECIALNAYES,

TOP 1S TOP=OF-PAGE,

CONSOLE IS5 MASTEReCNNSOLE,

INPUT=OUTPUT SECTINN,
FILE=CONTROL,
SELECT PRINT=FILE
SELECT PARAMaFILE
SELECT SORT=FILE

ASSIGN TD
ASSIGH TO
ASSTIGN TO

B-9 - 45

HP=3000,
Hp=3000,

"F4R2NARO,UR, ,CONLP(CCTLY"
"CG228S818M,
HSORTFILE,DA",



GEND21uWS§
GENQ21IWS
GENQZ21WS
GENQO21WS
GEND21WS
GENQ21WS
GENN21W§
GENQ21WS
GENNZIWS
GEND21LWS
GENO21WS
GENO219S
GENO21WS
GENQ21IWS
GENQ2IWS
GENQ21WS
GENNZ21WS
GENQ21WS
GENOZ21IWS
GENQ21IWS
GENQ21WS
GENQ21WS
GENQ2iUWS
GENQ2iWS
GENQ2iWS
GENO21WS
GENO21IWS
GENQZ1LWS
GENO21WS
GENN21WS
GENQZ21IWS
GENQ21WS

024300 WORKINGaSTORAGE SECTInNY,

024400 01
oniInN0n
01100
001200+
001300
NN14N0w
001500

. 001600 01

001700
661800 01
001900
002000 01
002100 01
0022090
502300
no24Nn0
nO2s60 01
00260y
002700
002800
002900
03131000
ag310n
003200
0N3300 01
003400
003500
003600
N03760
NQIAREN
003900
004000
nn4aL00n
024500 01
024600 04
024700
024800
024900 01
025000
0251004%
025200+
N25300%
025400 01
028500 01
025600 01
025700
025800 01
25900 01
026000
026100
026200
026300
026400 01
026500
N26600

GEN=COPY«DUMMY COPY GENQZ2IWS,

' @%
03 COPY=CONTROL=RYTE PIC X{01),
ﬂn-cw—---'--n-nn----‘----—----—--n---------------u-----I-
General Constants and Variables
Console Communpication and Message Parameters

*.-“ﬂ-------B-—--U--..-H--uq.-n--.-------ﬂ-----ﬁﬂ------*

GEN<ERRMR=FLAG PIC 9(01) VALUE 0,
88 GENERRDR=FOUKD VALUE 1,
GENEDITSFLAG PIC 9¢01) VALUE ¢,
88 GENaNO=DATA«EDITED VALIE 0,
GEN=LENGTH PIC S9(04; Climp,
GEN=RUNeTIME,

03 GEN=RINwHOUR PIC 9(02),

03 GENeRUNeMIN PIC 9(02),

03 GEN=RUY=SEC PIC g9(02),
GEN=IOR«SESSION=TNFORMATINN

03 GEN=JOB=SESSIOM=NRBRR PIC X(08&),

N1 GEN«JOR=NUMBER«HYPH PIC X(0R),

03 GEN=JOB=NITHRER=RLANK PIC X(06),

03 GEN=JDB=NAME PIC X(08),

03 GEN=JORUSER«NAME PIC X(08),

03 GEN=JORCOMHINED=NAME PIC X(15).,

N3 GENeJQReLHRY PIC 89(04) CUMP SY!NC,
GEN=CONSOLE=TELL=TNFORMATION,

03 GEN=TELL=JO0B<NAME FIC X(06),

03 GEN=TELL=USER PIC X(08),

03 GEN=TFLL=PROGRAM PIC X(12), =

N3 GEN«TELL=UTPUTeNRR PIC X(n8), '

N3 GENeTELL=FORM«NAME PIC X(04),

03 GEN=TELL=FURMeMESSAGE PIC X(14),

03 GENaTELL=DUMMY PIC X{02),

N3 GENTELL=ARDRT=MSG PLC X(70),
GENeSORT«CNUNT ' PIC 9(03) VALUE o0,
GEN«WORK=WID,

03 GEN«WNRK«WIN=PREFIX PIC 9(03),

03 GENwWORK«WIDeSUFFIX PIC X(0&),

GENwFIRSTeTIME=FLAG PIC 9(02) VALUE o,
BB GENFIRST=TIME VALUE o,

‘G.------.-n---------------------ﬂ---------------ﬂ-----“

Hold Area

'l-----------—------------.w—--—--ﬂﬁhﬂd--------------_--*

HOLD=NEW=RANK PIC 9(03) VALUE G,
HOLD«SAME=RANK PIC 9¢(03) VALUE o,
HOLD=STUDENT«LEVEL PIC X(01),

89 HOLD=VALID=SENIORLEVEL VALUE "gn,
HOLD=CUM=GPA PIC 9V999 COMP,
HOLD=STUDENT=STATUS PIC X(02),

R8 HOLD=VALINaSENIOR«STATUS VALUE "B3n "B4"

1185" "56“

HBBH “czﬂ

IIC3H .
HOLD=PROJ=DATE, -~
03 HOLD=PROJwD PIC X(02), )
03 HOLD=PROJ=YR PIC X(02),
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042900 PROCEDURE DIVISION,
>>>>>>>>>>----u----—--n--a.---------(<<<<<<<<<

043000+
043100

0432004
043300w
043400#
D435C0#
043500+#
043700#
043800
043900
044000¢

MATNLINE SECTION 28,

>)>>>>)>>>-.—-----—----------—--u---<<<<<<<<<<

*----------.-.-----ﬂﬂ-‘ﬂ---.-------ﬂ---------‘-----*

SUMMARY 1 This

Section of code 15 designed to be

the Main Driver for all program logic modules, It
contains all major file 1/0 overhead and general
housekeeping routines, and {s the primary module,

*-.-----ﬁ------‘----------------------D---'-’-ﬂ'ﬂ.--*

N44100 PO1S«INITIALIZE,

044200
044300
044400
044500
044600
044700
044800
044509
045000
045100
045200
045300
045400
045500
045600
045700
045800
045500
046000
046100
046200
046300
046400
046500

DISPLAY
PERFORM
PERFORM
PERFORM
PERFORM
PERFORM
PERFORM
PERFORM
PERFORM

PERFORM

"CG228 <1,2>",

P912-0PEN=PARAM«FILE THROUGH P912~EXIT,
P131=READ=PARAM=FILE THROUGH P13]{=-FXIT,
P915«0PEN-KSAM=FILES THROUGH P915-FXIT,
P100=READCCT=TITLES THROUGH P100=EXIT,
PO75=0PEN=IMAGE«BASES THROUGH P97S-EXIT,

P95 1«FSTABLISH=IMAGE=LISTS THROUGH P951-EXIT,
P31 7=0PEN-REFORT THROUGH P917=EXIT,
P995«=TELL=START THROUGH P995=EXIT,

PO1S=MAINLINE,

PO30=LEGEND=DRIVER THRGUGH PO99=-END=-SECTIONS25,

SORT SORT=FILE

ON

P090=STOP,

PERFDORM
PERFORM
PERFORM
PERFORM
PERFORM

DESCENDING KEY SORT=CUM=GPA,
INPUT PROCEDURE IS SORT=LDGIC
OUTPUT PRNCEDURE IS REPORT=LOGIC,

P925«CLOSE=KSAMSFILES THROUGH P925=EXIT,
PI65=CLOSE=PARAM=FILE THROUGK P965=-EXIT,
P969«CLOSF=REPORT«FILE THROUGH P969~EXIT,
P985 ~CLOSKE=CDR THROUGH P9RS=EXIT,
P996«TELL=STOP THROUGH P99&=EXIT,

STOP RUN,

PO99=ABORT,
"ABORTRUN™",

CALL
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0753004%
075400+
0755004
075600%
078700
075800+
075900«
076000#»
076100%
076200#
076300
076400
076500
076600
076700
076800
076900
077000
077100
nI7200
017300
077400
071500
nT7600
a17700
077800
077900
078000
ND7TR100
078200
078300
078400
078500
078600
078700
078800
078900
079000
079100
079200
079300
79400
679500
079600
079700
076800
079900
NBOO0OD
080100
NDAQDZ00
080300

P LR L Y PRy Yy F‘IUTPUT RﬂUTINES L B RN R Y LY

O A AL LA R L L L A L R L L LR R R LA A L L L

I E LYY Y Y PR RN R RN Y P ey R LR R RN R R X RN
This routine will update the STU Data Base witnh the
rank in class for seniors and the size for that class,
The data will be put on the REG=STUD=DTL only for a
live run, Otherwise this paragraph w{ll he omitted,
45 U Y 0 A O Y D N N P N P O R D P G D T BT G W NS R A R P A Y Y G TP TR TR TN W M P T BN T A D e A o S W e e
P220=UPDATE«RECORD,
MOVE SORT=WID TO GENeWDRK«WID,
MOVE GENwWORK=#WIDwSUFFIX TN STU=WINeVALUE,
MOVE SORT=WID TO S5TUWID=VALUE,
P220=DBRLOCK,
PERFORM P250LOCK-STU THROUGH P250«EXIT,
IF HOT IMAGE=(OPeVALID
MOVFE "92556P220A" TO GER=-ARDRT=BREAKOUT,
GO TD PR220~ERROR=NUT,
P220=DBFIND,
PERFORM P160«FINDaSTU«DTL THRONGH Ple0=-EXIT,
IF  IMAGE=WORDSe6 EQUAL TO 0
GN TO PRI0-EXIT,
IF  NOT IMAGE=OP=VALID
MOVE "G255AP220B" TN GEN=ARORT=BREAKOUT,
GO TN P220«=ERROR=0UT,
P220=«DBGET,
PERFDRM P165«READSTUDTL THROUGH P165=EXIT,
IF  IMAGE=END«(F=CHAIN
GO TO P220-EXIT,
IF NOT IMAGE=DP=VALID
MOVE %925S6P220C" TO GEN-ARORT=BREAKOUT,
GN TO PR20«ERROR=0UT,
P220=DRUPDATE,
MAVE HOLD=NEW=RANK 70 STU«CLASS=RANK OF STUDiZ2L2=AREA,
MOVE GENwSORT=COUNT TO STU=CLASS=SIZE OF STUNI2L2-AREA,
PERFORM P270«UPDATE«STU=DTL THROUGH P270«EXIT,
IF NOT IMAGE-{OP=VALID
MOVE Hg2856P2200R" TN GENARORT=BREAKOUT,
GO TD PZ220=ERROP«OUT,
P220=RPRUNLDCK,
PERFORM P255«UNLOCK«STU THROUGH P255=EXIT,
I¥ NOT IMAGE=NP=«VALID
MOVE Y92556P220EH T GEN=ARDRT«RREAKCUT,
GO TO P220=ERROR=0UT,
GO TO P220=-EXIT,
P220=ERROR=DUT,
PERFORY PBE4S=IMAGE=STANDARD»ERRNR THRMMIGH Pa45=EXIT,
GO TN PN99=ABORT,
P220=EXIT,
EXTIT,
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