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COBOL COMPILER VALIDATION

1. VaLidation Number CCVS74-VSR245

2. Vendor Texas Instrume nts Ircorpor ated

3. M ainframe Advanced Scientific Computer

4. CompiLer Identification AS C COBOL Version 5.22

5. Operating System Identification System 0S4.024

6. CompiLer Validation System Version Number CCVS74 2.0

7. FederaL Information Processing 21—1
Standard Publication

*FLE~~5E hOlE. The Federal COBOL Compiler Testing Service may make full
and free public disclosure of the Validation Summary Report (VSR) in
accordance with the “Freedom of Information Act” (~ u .S .C. #552). The
resuLts of this validation are only for the purp •- f satisfyin c United
States Government requirements, and app ly only ‘ - Comput er System,
Operating System release, and compil er version ~~~~~ ified in the VSR. The
COBOL Compiler Validation System is used to determine , insofar as is 4
practica l~ the degree to which the subject compi (er conforms to the Fed-
eral COBOL Standard. Thus, the VSR is necessaril y discretionary and judg-
mentaL. The United States Government does not represent or warrant that
the statemerts, or any one of them. set forth in the VSR are accurate or

• compt,ete. The VSR is not meant to be used for the purpose of pu bl icizing
the findings summarized therein. -
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S~f l~ ION 1. INTRODUCTION

~1.1 Pur pose of the Validation Summary Report
/ - - (T h i s

~The purpose of -t*~~ VaLidati on Summary Report (VSR) is to identify indiv iduaL
COBOL Language eLements whose im plementation does not conform to Am erican
Naticral Standard Pro gramming Language COBOL, X3.23—1974. and to Federal Stan-
dard COBOL as adopted from the American NationaL Standard by Federal Information
Processing Standard 21—1 (FI!S PUB 21 1).~ TL,~~ •V S~~. - Po t k ~. Te~xo~ r~4r PL F 1s

~~~~~~~~~~~~~ ~~~cJ e v i~~~~~~~~~ ~~~~~~~~~~~~~ 
~~~~~~~~1.2 Preparation of the VSR . - 

~“ f A )  -

The Validation Summary Report is prepare d by analyzino the resuLts of running
the COBOL Compi ler Validation System (CCVS). The COBOL Compiler vaLidation
System Consists of audit routines containing features of Federal Standard CCBCL#
their related data, and an executive routine (VP—routine) which prepares the
audit routines for com pilation. Each audit routine is a COBOL p rc g ram which
includes many tests and supporting prccedures indicating the result of the
tests.

The testing of a compiler in a particular hardware/operatin g system environment
is accomplished by compiling and executina each audit routine. The report pro-
duced by each routine tells whether the’ compiler passed or failed the tests in
the routine . If the compiler rejects some language eLements by term inating
compi lations giving fatal dia gnostic messages~ or term inat ing execution abnor-
ma lly , then the test containing the code the compiler was unabLe to process is
deLeted and the audit routine compiLation and execution repeated.

The compiLation Listings and the output reports of the audit routines con—
stitute the raw dat a from which the members of the Federal COBOL Com pi ler
Testing Service produce a Validation Summary Report.

1.3 OrganIzation of the VSR

The VaLidation Summary Report is made up of several sections the co?~tents ofwhich are described below .

a. Section 2 summarizes the results of the compilation and execution
of the programs compris ina the COBOL Compiler VaLidation System . Section 2
Is subdivided into a subsection representin g each level of each wcdute defined
in American National Standard Programming Language COBOL, X3.23—1c74. Each
subsec t i on con ta i ns a L i st of alt of the Language elements which must be
im plem ented in order to claim support of that Level/module. The list of
language elements wi l t  be annotated to inc lude a description of bot h syntax
si’~d semantic errors detected during the validation. -

b . Section 3 — FIRS PUB 21-1 defines four Federal Leve ls of the COBOL
Standard. Section 3.1 of the VSR Lists the discrepancies describec In Section 2 

-

by the Federa l level in which the problem occurs. Section 3.2 lists discrepan-
ci es for the Report Writer Module, whi ch is not a part of Federal Standard
COBOL .

c. Section 4 contains inform ation which describes the software environ-
m ent in which the compiler was tested. This includes the name and version of
the operating system; the imptemientor—names which were used In the Environm ent

4
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Division of the programs comprising the CCVS; the options used with the com-
piler ; and if applicable, information regarding the use of comp iler optimiza-
tion features.

d. Section 5 contains the results of the ASC II validation. The purpose
of these tests is to ascertain whether magnetic tapes written in ASCII code and
with ANS I standard Labels, and card decks with ASCII code, can be transported
between the system being vaLidated and a foreign computer system.

e. Appendix A is the Validation Summary Working Documents a workinq
paper resulting from the compilation and execution of the CCVS , ard from which
t h e  V SR is derived.

1.4 Abstract Covering Compliance to AN S COBOL

Definition of an Implementation of American Nationa l Standard Prcgramm ino
Language COBOL (excerpts from X3.23—1974, Chapter 1, Section 1.5).

An imp lementat ion is defined to meet the requirements of the American
Naticra t Standard COBOL specification if that implement ation includes a
fuLLy implemented specified leveL of each of the functional proc e csin g
moduLes and of the Nucleus as defined in this St andard. It foLLows from
this that, in order to meet the requirements of this ctan dard, ar~ i m p le-
mentat ion must:

• a. Not require the inclusion of substitute or additional Larquage eLe-
ments in the source program , in order to accomplish any part of ti- c function
of ary of the standard Langua ge eLements.

b. Acce pt all standard language elements contained in a giv€n LeveL
of a module which is specified as being included in the impLementation.
excep t as specifically exempted (as pertainin g to specific hardware components
for wh i ch support is not claimed). See “ELements that Pertain to Specific
Har dware Comp onents” below.

These points are of particular pertinence in two areas:

(1) There are throughout the American Nationa l Standard CCPOL
specificat ion certain language elements whose syntax~ or effect , is specified
to be, in part , implemento r—defined. While the implementor specifies the
constraints on that portion of each eLement ’s syntax or rules that is indi-
cated in this Standard to be imp lemerutor—defined . such constraints aay not
Include any requirement for the inclusion in the source rrogram of sub-
stitute or additionaL Language elements.

(2) When a function Is provided outside the source procr~ i that
accomplishes a function specifi ed by any particular standard CORCI. eLem ent ,
then the ImpLementat ion must not require, except for Fnvlronrent Division
elements , the specification of that externaL function in place of or in
addition to that standard Language elem ent :

The following quaLifications appLy to the American National Standard COBOL
spec ification:

a. There are certain Language elements which pertain to sp.ciflc types

• 5
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of hardware components. In order for an implementation to meet the require-
ments of this standard, the impL ementor must specify the minimum hardware
configuration required for that impLementation and the hardware components
that it supports . Further , when support is thus claimed for a specific hard—

- • ware component , aLl standard language elements that pertain to that component
must be implemented if the moduLe in which t hey appear is incLuded in the
imp lementat ion. Language elements that pertain to specific hardw are com-
ponents for which support is not cLaimed , need not be impLemented. However,

- • the absence of such elements from an imp L ementation of American National
Standard COBOL must be specified.

b. An implementation of American National Standard COBOL may include
the ENTER statement or not, at the option of the implementor.

c. An implementation that includes , in addition to a specified Level of
each of the functional processin g moduLes and of the ‘~ucLeus, eLem ents or
functions that either are not defined in the American NationaL Star dard COBOL
specification or are defined in a given Level of a standard module not other-
wise incLuded in the imp lementation , meets the requiremen ts of this Standard.
This is true even though it may impLy the extens i on of the List of reserved
words by the imptementor , and prevent proper compilation of some programs that
meet the requirements of thi s Standard. The impLem entor must specify any
optiona L Lanauage (Lanquaae not defined in a specified Leve L but defined else-
where in the Standard ) or extensions (Language elements or functicrs not
defined in this Standard ) that are included in the implementation.

d. In aeneraL , the American National Standard COBOL specification
specifies no upper Li m it on such things as the number of statements in a prc—
gram , the number of operands permitted in certain statements , etc. It is
recognized that these Limits wiLL vary from one implementation cf American
National Standard COBOL to another and may prevent the proper comp ilatio n of
some programs that meet the requirements of this standard.

IMP LEM ENTOR—D E FINF D LANGUA GE SPECIFICATIONS

The Language eLement s in the following Lists depend on imoLementor defini-
tions to complete the specificaton of the syntax or rules for the eLements.

The elements whose syntax is rartL y iurp Lem ent or— de fin ed are:

ELement Imp L ementor— Defin ed Aspect

SOURC E—COMPUTER paragraph computer—name

OBJECT—COMPUTER paragraph computer—name

M EM ORY 51FF clause integer

aLphabet—name im pL em entor—na m e; whether im pLe—
mentor—names are provided.

SPEC TA L— N A ME S paragraph Imp Leme nto r— n am e

ASSIGN clause Imp lem entor— nam e

6
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VALUE OF clause imp Lement or— name ; whethe r imptementor—
names are provided.

RERUN clause imp L ementor—name and the form; the
impLem entor provides at Least~ one
of seven specified forms.

CALL and CANCEL stateme ’nts relationship between operand ar•d the
referenced proaram .

COPY statement reLations hip between Library—name
text—name , and the tibr cry.

ENTER statement Language—name

Margin R The Location.

Area B The number of character positions.

Qualification The number of quaLifiers; at least
five must be supported.

The eLements whose effect is partLy impLement or—defined are:

flement ImpLementor— Defined Aspect

aLph abet—name The correspondence betweer native and
foreign character sets.

impLementor—na m e switches Whether setting can channe durin g
execution .

USAGE IS COMPUTATIONAL Representation and whether automatic
cl ause alignment occurs .

USAGE IS INDEX clause Representation and whet her autom atic
alignment occurs.

SYNCHPONIZED clause Whether impLicit FILLER position s are
generated ; their effect cr the size
of group items and redefi ring items .

ACCEPT statement M aximum size of one transfer of data
in Leve l I Nucl eus.

DISPLAY statement Maximum size of one transfer of data
in Lev el I NucLeus.

Numeric test Representation of valid si g r in the
absence of the SIGN IS ~E PARA TF
cLause .

Comparison of nonnumeric item s Co lLating sequence . where NA TIVE or •

I-.—-—— - - -
~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ —~~
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• impL ementor — nam e collatin g sequence
is imp l icitL y or expLicitLy
specified.

Arithmetic expressions Number of places carr ied (cr inter-
mediate results.

Elements That Pertain to Specific Hardware Components

The standard Langua ge elements in the list that follows pertain to specific
types of hardware components. These Language elements must be in r i emented
in an impLementatio n of American National Standard COBOL when sup~ crt is
cL a i~red. by the implement or , for the specific types of hardware ccnp onents to
whic h they pertain , and the modul e in which they are defined is ircLuded in
that implementation.

Element Hardware Component

CO DF - clause Device capable o f  supporting the
specified code.

ii LE TA PE cLause Reel

CLOSE.. .REEL/UNIT statement Reel or mass storage

CLCSE...NO REWIND statement Reel or mass storage

OPEN ...REVEPSED statement Peel with the cap abilit y of making
records avaiLabLe in th r reversed
order; mass—storage witi ’ the cap—
abilit y of making records avail-
able in the reversed orcer.

OPEN .. .NO REWIND statement Reel or mass storage

OPE’J...I—O statement Mass storage
(Sequential 1—0 onLy )

OPEN EXTEND statement ReeL or mass storage

REW R ITE st~~tement Mass storage
(SequentiaL 1—0 onLy )

SEND.. .BEFORE /A FTER Devices capable of verticaL posi—
ADVANCING statemen t tioning ; devices capab le of action

based on mnemonic names.

U~ E...I O (SequentiaL Mass storage
1—0 onLy)

WR ITE. ..BEF”PEFAFT ER Devices capable of vertic al posi—
ADVANCING tionin g ; devices capab le of action

based on mnemonic—na m e .

8 
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1.5 The FederaL CO9OL Standard

The COBOL compiler validation results enclosed in this document refle ct the
degree to which the subject COBOL comp iler imn Lem ents the Federal COBOL
Standard . The Federal COBOL Standard is essentially the same as the
American National Standard ~rogramm inc! Languane C0BOL~ X3.23—1974, with two
exceptions :

The Federal COBOL Standard defines 4 LeveLs and the ANSI
Standard defines only the minimu m COBOL implementation and
the full standard. Low and ~iqh leveLs of the Federa l
COBOL Standard (see 1 .5.1) correspond to the above two ANSI
levels (minus the Report Writer m odul~~~. Two additional
levels . Low—intermediate and hiqh— intermed i~ te have been
included in the Federal “tandard between the hi oh e st and
Lowest subsets. These additionaL leveLs accommoda te
hardware which cannot support the full standard, but which
is capabLe of implementing more than the minimum standard .

The Federal COBOL St andard states that the Report Writer Module
is not mandatory in any Federal level, but that the specifica-
tions contained in X3.23—1974 should he used to the extent
pract ical. consistent with requirements.

The Federal COBOL Standard requires that a compiler contain as a u in im u m the - 

-

etem ert s specified in at Least one of the Federa l levels. Nc restrictions are
imposed on the inclusion of selected features frorr hiaher levels or even uni que
vendor extensions. CompatibiLity amounq various implementations cf a given
Level containing additional features “~ust he controL led b y ma na geur ent imposed
standards and restrictions.

1.5.1 Federal Standard COBOL Levels

a. Federal Standard COBOL specifications are the langua ge specifications
cont a inec in Am erican Nationa l Standard Pv’oqramminq Language COBC1, X3.23—1974.
For purposes of the Federal ~~andard , the modules defined in X3.2!—1974 are
combined into four Leve ls. - -Jot ~lL computers are lam e enoug h to ac commodate a 4- -

-

COBOL compiler containin o the full ANSI Standard. Therefore ~ the FederaL
Government requires that all compiLers acquired by its agencie r contain as a
minimum one of the four Federal LeveL s, depending on m achine size, confiouration
and user needs. The knowledg e that all computers wilt support at (east cne of
these four subsets simplifies the task of deveLo p ing m achine—independent COBOL
programs.

b. fle (cur Level s cf Federa l St andard COBOL are identified as: Low,
Low—I ntermediate , Hlnh lnter m edi ate , and High. Each Federal Starcard COBOL
Leve l is composed of either the hi gh or Low LeveLs of the n u c l e u s  a n d  t en  of
the eLeven FunctionaL Processing Module s (FPPis) defined in X~~.23—19?4.
The four Federal Standard COBOL LeveLs are reflected in the fotl c~ lrq ta~~Le.The rumbe rs in the table refer to the level within the FPM or nucleus as
desig nated in X3.23 ’I974. and a dash in the tabL e denotes that the corres—
pondinq FPM is omitted.

9
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L ow H i a h
Int Dr— Inter—

Low mediate mediate Hich
Leve l l evel LeveL Leve l

N U C L E U S  1 1 2

FP~~s

tABLE HAN DL IN G 1 1 2 2
SECUE NTIAL I— C 1 1 2 2
RELATIVE I—C — 1 2 2
INDEXED 1— 0 — — — 2

— 
SORT—MERGE — — 1 2
RE PORT W RI TER — — —

S E G M E N T A T I O N  — 1 1 2
L I B R A R Y — 1 1 2
D E B U G  — 1 2 2
II~T E R — P R O G R A ~CO~~~UNJC A T ION — 1 2 2
COMML N ICAT ICN — 2 2

1.5.2 Conformance to Federa l Standard COBOL

A com pi Ler im plement ed in conformance to Federal Standard COBOL m i s t  meet  at
Least the fol Lo w in q requirements.

a. The imple mentation must include al t of the Languaq e elerr ents of at

~east one of the LeveLs of Federal Standard COBOL.

b The im plementation must meet alt of the requirements defined in
American Natio nal Standard COBOL, x3.23—1g74, Section 1, para gr arh 1.5. Defini-
tion cf An Imp lem entation of A irer ican Nat ional Standard COBOL which is pro-
vide d in section 1.4 of this VSR .

c. The impLementation must provide a facility for the user to optiona lly
specify a level of Federal Standard COBOL f o r  m o n i t o r i r a  h i s  s o u r c e  p ro gr am
at cumpite time. The monitoring wilt be an analysis of the syntax use’3 in a

~ source progra m against the syntax inc luded in the sp ecified Level of Federal
Standard COBOL. An y Syntax used in the source program that does rct Conform
t r~ t~’at allowed by the user selecte d Level of Federal Standard CCFCL wi l l  be
diagrosed. ~he syntax diagnosed as not conforminr i to the speci fiec LeveL w i l L
be icentified to the user throu gh a diaqn o stic messaq e on the source progra m
listi ng. The diagnostic message wil l contain , at Le ast: (1) The identifi catio n
of the source pro gram line number in which the nonconfor ’~inq syntax occur s,
(2) the identification of the Level of Federal Standard COBOL th at supports
the syntax or that the syntax i 5 nons tanda rd  CO BOl

‘D
_ _ _ _  _ _ _ _  _ _ _
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1.6. Use of the VSR

Th e FederaL COBOL CompiLer Testing Service may make full and free pu b lic
disc losure of the Val idation Summary Report (VSR) in accordance w ith the
•1Freedom of information Act ” (5 U.S.C. #552). The resuLts of the validation
are only for the purpose of satisfyino United States Government requ irem ents , —

an d apply only to the comrut er system. operatiriq system release, arc compiLer
version iden tifi ed in the VSR .

The COBOL Com pi ler VaLidation System is used to determine , insofar as is
practi cal. the degree to which the subject comp iler conforms to the COBOL
Standard . Thus~ the VSR is necessariL y discretionary ari d judgmental . T h e
United Sta tes Government does not represent or warrant that the statements ,
or ar y one of them. set forth in the VSR are accurate or cor ipl ete. The VSR
is not meant to be used fo r the purpose of pub l iciz ing the findircs s u m m a r i z e c
t h e r e i n .

1.7 Sources of Ad ditiona l In fcrm ati on

FIPS FOB 21—1 defines the Federal COBOL Language standard. T~ is ru b l icatio n
is availab le from the Office of ‘~DP Standards ~ana gem ent , Natio n a l Bureau of
Standards , Washinjton. D. C., 20234.

The detailed COBOL language specifications are given in the rub t ication
“A m e r i c a n  N a t iona l S ta nd a r d  P ro g r a m m i ng Lan~~uaae COF~CL. X3 .23—1 C7 .A ”. available
from the A n e r i c a n  National St andards in stitut e. 1630 Broadway, Ne~i York , New
Yo rk 1001B.

An p x rtan ation of the COBOL Com pi ler VaLidation System is contained in the
C C V S  U s e r ’s ~ui de. This ‘~ocu m en t ex p l a i n s  how to ru n t h~ com pi l er va l idation
system . T h e  U s e r ’s Guide and a magnetic tape containino a copy of the C C V S
programs are avai l ab l e from the ~sat io nat Tech n ica l Infor ira ticn S rvice ,
Springfield . ~di r i in ia , 22151. (Ordering information can be obtaire d from
the Federal COBOL Compiler Testing Service. )

1.8. Requests for Interpretation

Ques tions reqardi ’tq this VSR or the CCVS in general should ~‘e forwarded to the
FCCTS. If any problem cannot be adeouatety r~~soLved thro ugh the FCCT ~~, the
request for int erpretation w i l L  he forwarded to the Federal COBOL Interpr etati on
Commit tee for final rE soLution .

A brochure describin g the v a lidation j— rocess inc lu din g the p roced ires for
req uestin g a validation and re sotuti cn of questions invo lvina inter p retati on
o~ the curren t Federal St andard is availa b le from the Departm ent cf the Navy,
F e d e r a l  C~ThOL Compi ler Testiru, Service , Washin gton , P .C. 20376.

1.9 Modules and Languaqe Elements Fxctu d ed from Testing

Durin g an official va lidation , certain CCVS tests may npt be usec , and certa in
faciLitie s p rov i ded by the suhj~~ct co m r i t er tr a y  not be tested.

1.9.1 Federal Standard COPOL Approved Interpretations

11
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T h e  N a t i o n a l  ~ureau of Standards pub lishe c in the Federal Register Vol. 41
No. 179, Septemb er 14., 1q76, an approved interpretation of Federal Standard
COBO L as pertains to the evaluation of ari thmetic expressions in the COMPUTE
statem ents. This interpretation states that “size of the inter ire ciate result
fielo is im plementor—defin ed. ” -

Since the results of evaluatin g arithmetic expressions are not pr ec ictabLe , aLL 
-

- -

C OM PLTE statem ents and ~~ statem erts contai n ing arithmetic expres sicn s have
been  re m oved f r om the  COBOL Compiler Valid ation System. 1’

1.9.2 Re port Writer Module

FIRS PUB 21—1 excLude s the Report Writ e r 1~odule f rom the Federal CCBOL Standard . — -
,

However , the Peport ~ riter Module is stil t tested during a validation if support
fo r that module is claimed by the comp i t ø r vendor.

1.9.3 Comm unication Module -

Al though it is part of Federal Standard CIPOL as defined b y FIPS PUB 21—1. the -
~

Coir mun ic a tic n Module is not currently tested in the course of an cf 4icia t v ati— 
-

dation for two specific reasons. Fi rst, a Large volume of reque~~ts for inte r— j
pretation on this module have been subm itted to the cognizant AN~~I committee
(X3J4 ) for resolution. Secondly . facilities for testin o were insufficient to
deter m ine t~~e validity of the Communication r~odu le tes t rro qr ams curing the
develo pme nt of CCVS74. - 

-

1.9.4 Vendor Omissions or Extensions 
-

Language ele m ents are not tested which have teen L egitimately omitted from the
i m p l emen t a t io n b y the impLe rn entor (rnfer to 1.4). A dditiona lL y~ rc im plementor
extensions to the standard COBOL Language are tested in any way.

12 
ii

- - - - ----- - - - -~---~ 
-. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.
~~- --.~~ - -



CCVS74—VSR245

1.10 Timeliness of the Va lidation Summary R~ por ts

The timeliness of the Validation Summary Report is important. Compilers
and their related operating system software are modified several times a year.
The Compi ler Validation System used to validat e compi lers is also updated
durirg the Life of the system . Therefore to ensure that the Latest version
of both the vendor ’s compiLer and the Validation System are the L atest off i ci—

• -: ally released versions . check with the:

Director
- Federal COBOL Compiler Testing Service

1 Department of the Navy
• ~ashington , 0. C. 2C376

(202) 697—1247

• Please use the Validation Sutrm ary Report nu mb er of this report when
• correspondin o with the Testing Service.
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SECTION 2. DE T A I L E D  E V A L U A T I O N  OF ERRORS.

Th is  section summarizes the results of the compilation and execution of the
pr ograms comprising the COBOL Compi ler Validation System (CCVS). The version
oc the CCVS used during this vaLidation is shown inside the front cover of the
V SR.

Section 2 is made up of a variable number of subsections. The nuu~ er of sub—
sections is dependent on the Level of Federal COBOL being validated . There wilt
be a subsection for each level of each m odule which is validated. If the hiob
Leve l of a module is validated then there wi l l  be two subsections for that
module ; one for the Low leve l and one for the hi gh level.

A validatio n of the low -Leve l of Federal Standard COBOL would resLLt in three
subsecticns bein g present . One for Nucleus leveL 1, one for Se cu ertia l 1—0
LeveL 1, and one for TabLe HandLin g leveL 1.

Each error- or deviation noted in this section makes reference to a program or
functional COBOL module contained in App end ix A (Validation Summary ~orkingDocument ). This reference provides the documented results of an cccurrence

F of errors /deviataions detected durin g the runniri a of the CCVS using the compiler
withir the environment identified within this document. The VaLicat ion Summary
Worki nq Document is presented in sequence by functional m oduLe , ftn ctionaL
module LeveL and program number as defined below .

Each pro gram jr the C”BOL Compiler Val idation System is iden t ifiec by a 5—
character program name . The name asso ciates the routine with the functional
processing moduLe and Level of Ameri can NationaL -tandard Prooramming Language
CC-BOL tested within the program.

The five character name has the general format XXN~’M. The first two
characters are aLphabetic and identif y the functional module tested by
the p rogram. The per m issab te values a e :

— Nucleus
TB — Table HandLing
SQ — SequentiaL 1— 0
RL — Relative 1—0
I — Indexed 1—0

— Sort—Merge
RW — Report ‘%r iter
SG — Segmentation
LB — L ib r a r y
08 — D e b u g
IC - Jnt o r—Pro g ram Communicat ion
CM — Communication

The third charac ter of the aulit rout ine name is either a 1 or 2 ard
identifies the Leve l of the fu nct ionit module being tested. Each w cduLe and
Leve l Is represented by several programs. The fourth and fifth char acters of
th e program name are sequence numbers for pro grams w h ich test featur es in the
sam e Le veL cf the same functional processing module.

As an ex am p les the program name ~4C21~ is the tenth program in the series of
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rout ines w h i c h  tes t  the second Level  of the NucLeus modu Le.

Descrip tion of Section 2.

Each error/d eviation is noted by number in the Left hand mar oin opp osite
the language element in question. This number is used in section 3 to
categorize errors by Federal Leve l (See 1.5.1). Inserted directly beLow
the Language element is a brief description of the error. To the right of
the L angauge element is a page reference to X3.23—1974, American NationaL
Standard Programming Languaae COBOL . The reference at the end of the
description of the error is to Appendix A which contains the detailed
inform ation collected during the va tidaticn. The reference is m ace up
of the routine name followed by an A or B (A for compile time or syntax
error and p for execution time or semantic error ) and a number which makes
the error unique in Appendix A.

I
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Examp le :

2.1 NucL eus Level I

Ope rationa l symbols: S V F 11—21
2.1.9

* The scaLing character ‘P’ is not permitted in a
* PICTURE character—string.
* (NCIOI .A.2)

2.2 SequentiaL 1—0 Level I

2.1.9 repr€sents the ninth error for Nucleus Level I

11—21 represents the page in X3.23—1974 where the L anguage
element is defined

* Boxes the descriptio n of the error /deviation

NCICI .A .2 represents :

Prooram name — NCI01
Syntax error — A
second error — 2

L- .1

16
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2.1 NUCLEUS LEVEL 1

Languaoe Concepts .  1—75
C h a r a c t e r s  used for words 1—76

O~ 1. ... , 9A . H. .... 2
— (hyphen or minus)

C h a r a c t e r s  used for punctuation 1—65
quotat ion mark

( Lef t  parenthesis
) right pa renthes is
• per iod

space
= equal sign

Characters used in editing. . . .  1—58
P space
O z e r o
+ plus
— m i n u s
CR credit
DR debit
Z zero suppress
* check protect
$ currency sign
. c o m m a

period
/ s t r o k e  - 

-

Separa to rs  1— 7 5
The sep a ra to r s~ semico lon  and co mm as are  not

a l lowed • I l—I
C h a r a c t e r — s t r i n g s  1—76

COPOL words 1—76 -
-

Not more than 3C c h a r a c t e r s
User—defined words 1—76

data—name
Must beam with an alphabetic character Il—I
Must be unique; may not be qua l i f ied .   Il-I

LeveL—num ber
mnemonic—name
paragr aph—n ame
program—name 

- 
-

rout ine—name
sect ion—name

System—names 1—7 8
computer—name
imp tem entor—name

• Language—name
Reserved words 1—79

K~ y words
• OptionaL words

F igu ra tive  cons tan ts  1—80
ZERO
S P A C E
HIGH—VALUE
LOW-VALUE

17
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QUOTE
Spec ia l—cha rac te r  words 1—80

L i t e r ats .  . . .  1— 20
Nonnumeric Litera ls have lengths from 1

through 120 cha rac te r s
Numeric l i te rals  have Lengths f rom I through

18 digits
PICTURE c h a r a c t e r — s t r i n g s  1— 82
Comment—entr ies  1—22

Reference Format I— 105
Sequence number 1—10 5
Area A I— 1C 5

Division heade r 1—106
Section header 1—1 06
Paragraph header 1—107
Data D iv is ion en t r i es  1—107

Area B 1— 1C S
Paragraphs 1—107
Data Div is ion ent r ies  1—107

Continuation of Lines 1— 1C6
Only nonnumeric litera Ls may be c o n t i n u e d  .  I l—i

Comment L ines I— 1C 8
A s t e r i s k  (*) comment t ines
Stroke (I) comment t ine

Ident i f i ca t ion  D iv i s ion  1—9 4
The PRO G RAM—ID paragraph 11—3
The AUTHOR paraaraph 11—2
The INSTALLATION paragrap h 11—2
The DATE—WRITTEN paragraph  1 1 2
The SECURITY paragraph .    11—2

Environment Division 1—95
The SOURCE—COMPUTER paragraph Il- _ s

computer—name
The OBJECT—C OMPUTER para graph • 11-6

computer—name
MEMORY SIZE clause
PROGRAM COLLATI NG SEQUENCE cLause

The SPECIAL—NA M FS paragraph I I 8
imptem entor—n ame IS mnemonic—name
imp leme ntor— name IS mnemonic—name s e r i e s
ON S T A T U S
OFF STATUS
aLphabet—name c lause
CURRENCY SIGN c lause
DECIMAL—POI! T clause

Data Division . . . . . .  I— c ?
Working—Storage Section !1 11
The data  descr ip t ion  entry 11-12
The BLANK WHEN ZERO clause 11—14

it— The data—name or FILLER clause. . . • • . . . . 11 15
The JUSTIFIED cLause (may be abbreviated JUST). 11-16

18
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Level—number 11—1?
01 through 10 (LeveL numbers must be 2 dig its ) Il—I!
77 u — u

The PICTURE clause (may be abbreviated PlC)   11—18
C h a r a c t e r — s t r i n g  may conta in  30 c h a r a c t e r s  • 11—18
Data c h a r a c t e r s :  A X 9 11-18
Operat ional  symbols :  S V P 11—21
Fixed insert ion c h a r a c t e r s   11—21

O (may be used only in edi ted i t ems )

— B (may be used only in edited i tems)

$ (cu r rency  sign)
+ and —
DB and CR
i

RepLacement  or f l oa t i ng  c h a r a c t e r s  11—21
$ (currency sian)
+ and —
Z
*

Currency sign substitution 11—21
Decima l point substitut ion 11—21

The REDEFINES clause (may not be nested). . .  11—2?
The SIGN clause 11—31
The SYNCHRONIZED cLause (may be abbreviated SYNC) 11—33
The USAGE clause 11—35

COM PUTAT iONAL (may be abbrev i ated COMP)
DISPLAY

The VALUE clause 11—3 6
Literal

Procedure D iv ision  I—c 9
Conr~it lonaL expressions •     11—4 1

Simple condition 11— 41
i~eLat ion condition 11— 4 1

Relational operators
(NOT] GREA TER THAN
(NOT] LESS T H A N
(NOT) EQUA L TO

Comparison of numeric operands 11-42
Comparison of nonnumeric operands (oper—

ands must be of equa L s i z e )  11—42
CLass condition 11—4 3

NOT option
Switch—status condition 11—44

The arithmeti c statem ents  1I 51
Arithmetic operends Limited to 18 digits

Overlapping operands 11—51
The ACCEPT statement (only one transfer of data ) 11— 53
The ADD s tat ement 11—55
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ident ifier/Litera l series
TO ident i f ie r
GIVING ident i f ier
ROUNDED phrase
SIZE ERROR phrase

The ALTER s ta tement  (only one p roc edure—name ) .  . 11—57
The DISPLAY s ta tem ent  (only one t r ans fe r  of da ta)  11—59
The DIVIDE s ta tement  . 11—61

2.1.2
*The d iv is ion of two signed numer ic  da ta  i tems did not
*qj v e  the co r rec t  resuLt  to a signed numeric data item
*containin g a SEPARATE clause. (NC117 B)

INTO ident i f ier
BY identifier/Literal
GIVING identifier
ROUN~ ED phrase
SIZE ERROR phrase

The FN TFR s ta tement  11— 6 3
The EXIT  s ta tement  1 1— 64
The GO TO s ta temen t  ( p roc edure —name is required) 11— 6 5

DEP ENDING ON phrase
The IF statement (statements must be imperative) 11—66

ELSE phrase
The INSP ECT s tate ment  (only single c h a r a c t e r

data item ) 11—68
TA LL~~~M phrase

ALL
LEADI NG
CHARACTERS

REPLACING phrase
A L L
LEAD I NG
FI RST
CHARACTERS

TALLYING and REPL A CING phrases
The MOVE statement 11—74

TO identifier
2.1.3

*A group Leve l  MOVE of aLphanu mer ic  da ta  i tems conta in ing the
*f ig u r a tiv e  co ns tan ts  ZERO ,  QUOTE.  and SPACF did not execute
*correct ty . (NC1C3 ~)

2.1.4
*The MOVE of a s igned numeric da ta  Item w i t h  a S E P A R A T E  c l ause

an aLphanumeric edi ted data  i tem containing the B and /
*ed i t i n g  symbols did not e x e c u t e  c o r r e c t l y .  (NC 114 8)

12 .1. 5
*T he M’)V F of a signed num~ ric data item with a EPARA TF clause
* t o  a signed numeric da ta  i tem w i thou t  a S E P A R A T E  c lause did
*not execu te  c o r r e c t Ly .  (NC 1I6 ~1)

2.1. t
*Th e MOVE of a signed nun~er ic  data i tem w i thou t  a S E P A R A T F  c lause
* t o  a s igned numeric da ta  i tem w i t h  a S E P A R A T E  c l ause  did rot
* e x e c tj t e  c o r r e c t l y .  ( NC 1 16 R2) —

2.1.7

20
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*The MOVE of a signed numeric dat a item with a SEPARATE clause to
*an alphanumeric data item caused the sign to be moved. (NCII6 83)

identifier series
The MULTIPLY statement 11—77

2.1.8
*The m~dtipL ication of a signed numeric data item and a siçne d
*numeric edited data item did not give the correct result tc a
*siqned numeric data item. (hCl2O B)

BY identifier
GIVING identifier
ROUNDED phrase
S I Z E  ERR O R phrase

The PERFORM statement 31’78
procedure-name
THRU phrase
TIMES phrase

The STOP statement 
Lite ra l
RlJ I~

The SUBTRACT statement 11—8 9
2.1.9

*The subtraction of signed numeric data items -from the fi ’u rative
*constant ZERO did not give the correct result to a signed
*numprjc data item with a SEPA PA TE clause. (Nd 19 8)

identifier/literal series
FkOM identifier
(lyING identifier
ROUNDED phrase
SIZE ERROR phrase

21



- ______________

T ~~~~~~~~ir-r-i~~- - ~~~~~
‘ 

~~~~~~~

‘
-

~~~~~~~~~~~~~~~~~~~~~~~~~~~
--

- ~I14Lt ~ — ~~~~~ -‘ -~ - —-- — -. .. ., . _-~~ - - ..- — —, 
~. — —. Lf ~LT~~~ 

-

CCVS74—VSR245

2.2 TABLE HANDLING LEVEL I

Languaqe Concept s
User—defined words 1—76

index —name
Subscriptin g — 3 levels 1—89

2.2.1
*A LL subscripted references to a two dimen sional table containing
*ruwerjc COMPUTATIONAL items and to a three dimensionaL taL~-Le*contain -ing signed numeric items did not give the correct results.
* (1H109 8)

Indexinq — 3 levels I—R 9

Data Division
The OCCURS c lause  111—2

in teger  T I M E S
INDEXED BY index—name series

The USAGE IS INDFX clause 111— 5

Procedure Division
Relat ion conditions 111—6

Comparisons invoLving index—n -am es and/or
index data items

Overlapping operands 111— 6
I — The SET statement 111—11

ind ex— n ame /ide rti fier series
index—name

fr liP BY identifier/integer
D O W N  BY identifier /integer

2.2.2
*The use of positive siqned numeri c LiteraL s to in itia l i ze the
~ increment vaLue of the SET UP BY identifier and SET DOWN PY
*icentif jer . statement failed to give the correct resu lts. (T I- i l l  A )

index—name se ries

22
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2.3 SEQU E~~T 1A L  1-0 LEVEL 1

Lan guage Concepts
Lser—de fined words 1—76

fiLe—name
record—name

1—C status ni—i

Environm fn t Division
The FILE—CONTRO L paragraph 1 V 4
The - file control entry IV—4

F S E L E C T  c l ause
ASSIGN TO imp lementor—r eame clause
ORGANIZATION IS SEQUENTIAL cLause
ACCESS MODE IS SE OUE ?~TIAL cLause
FILE S T A T U S  c L a u s e

The l— O— CONTR~~L pa r a o ra p h I V — 6
RERUN c l a u s e

2.3.1
*Unable to force R ERUN due to Lack of system checkpoint
*ca p abi lit y (SG113 B)

SAME A R EA clause
SA~~E A R E A  s e r i e s

Data Division
F iLe  S e c t i o n  IV—9
The file description entry IV 10
The record description entry 1 V 9
The BLOCK CONTA INS cla use IV 11

In teger  C H A R A C T E R S
inte ger RECORDS

The CODE—SET cla use 1V 12
2 .3 .2

*The A SCII (STAN DARD—i ) character code set was not processed
*correct ly -for a punched card file. (S 119 B. SQ1 2O B)

*A punched card file created using the ASCII (STA ~~r~ARD —1 ) character
*code set could not be rrocessed correctly as A SCII c r~de er a
*foreir- n computer system. (Solig P)

Th e  DATA RECORDS clause IV— l~
da ta—name
data—na me series

The LABEL REC ’PDS clause  IV— 14
ST A NDA~ D
OMITTED

Th°  R E C O R D  C O ’ T A I N S  cLause IV— 18
integer—I TO inte qpr—2 CHARACTERS

The VALUE OF clause IV—i Q
im p lem entor — n ame IS LiteraL
jmp Lementor— nam e IS Litera l series

Procedure Division
The CLOSE statement (onLy a sinn ie file—name may appea r

23
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in  a CLOSE statement ) 1V 20 
—

REEL
U N I T

The OPEN statement (onLy a sinole file—name may appe ar
in an OPEN ctatem ent ) IV—2 4

INPUT
OUTPUT
I—c

The READ statemen t IV— 28
INTO identifier
AT END ,~Prase

The REWRITE sta te reent 1V 31
FROM iIe n tifier

• The USE sta tement 1Sd 32
E X C E P T I O N / E R R O R  P R O C E D U R E

ON file—name
ON fl~P U T

— 
ON OUTPUT
ON 1— 0

The WRITE statement IV—34
FR’) M i d e n t i f i e r
BEFORE /AFT ER integer LINES
Br FORE 1AFTFR PAGE

1
,

24
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2.4 RE LA IIVF 1—0 LEVEL 1

La nguage Concepts
User—defined words 1—76 • -

file—name
record—name - -

1— 0 status V—2

E nvironm ent Division
The FILE—CO NTROL para graph V— S
The fiLe control entr y ‘1—5

SELECT cLause
A SS IG?~ TO im pterpentor-name clause
ORGAN IZATION IS R E L A T I V E  c l a u s e
A C C E S S  MO D E c l a u s e

S E Q U E N T I A L
R A N D O M

FILE STA TUS c l a u s e
The 1— 0—CONTROL para graph V—i

R E R U N  clause
2.4.1

*Ijnable to force RERUN due to Lack of system checkpoint
*ca pab jljty. (RLl ~~9 B)

SAME A RE A clause
SAME A R EA s e r i e s

Da t a D i v i s i o n
File Sect ion V - lO
Tb, file description entry V—li
The record descri otion ent ry V 1 0
Th e BLOCK CONTAINS clause ‘1—12i nt eger C H A R A C T E R S  - 

- •

i n t e o e r  R E C O R D S
2.4.2

*Unahl e to REI’D variable Length records from a RANDOM accessed
*file wh ich has a b lockin g factor greater than one. (FLIO6 (~) 

The DAT A RECORDS clause v—1 3
data—n ame
da ta—name series

The LAB EL RECORDS ctau se V— 14
ST A N D A R D  - 

-

O M I T T E D
The RECORD CO NTAINS clause V— 15

integer—i TO inte cer—2 CHARACTERS
T h e  V A L U E  OF clause V— 16

impl e irentor— nam ~ IS (iter ~~L
im p t em en t or—na me IS Literal series

rrocedure Division
T i e  CLOSE s ta temen t  V —I?

W I T H  L O C K
file—name series

The DELET E sta ’ ement V— 1 9

25
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I N V A L ID K E Y  p h r a s e
The OPEN s t a t e m e n t  ‘ 1—20

INPUT
O U T P U T
1—0
file— name series
IN PUT, OUTPUT, and 1—0 series • - -

The READ statement V— 23
iNTO i ’~ent i fierAT E N D  ph r a s e
INV ALID KEY phrase

The REWR ITE statement V—26
FR ’~’ i dentifier
I N V A L I D  K E Y  ph r a s e

The USE statement V—30
EXCEPT ION /FRROR PROCEDURE

ON file—na me
ON ~NPti TON ~‘IJTPUT
ON I- O

The W R ITE statement V— 32 -:

F R OM i den t i f i e r
INVAL ID KE Y phrase

26
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2.5 SE GM EN TAT I’ P~ LEVEL I 
- - -

2.~~.1
*Levet 1 of the Segmentation module is not implemented on this system.

Language Conce pts =
User—def ined words . 1—76

segment—number

P r o c ed u r e  D i v i s i o n
Se gment—numbers IX—4

Fixed segment-number range 0 through 49 1 -

Non—fixed segment—number range 50 through 09
A L L  sec tions with the same ser~me nt—number must

be togethe r i n  t he source  or o gr am

27 
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2.6 LIB~~A RY L E V E L  1

Language Conc epts
User—defined words I—7 ~text—name

AL L  d ivisions
T h e  C O P Y  statement x—2

28
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____ 

2.T’ DEBUG LEVEL 1

____ 2. 7.1
• *LeveL 1 of the Debug module is not implemented on th is  s y s t e m .

____ 

Lan guaqe Concepts
____ 

SpeciaL rec’i~ ters r—~O
- DEBUG— ITEM X I—i

- E nvironment Division

- 
The SOUPCE CO~ PUTER para graph

WITH DEBUG GING MODE clause XI—3

- Pr~ cedure Division
USE FOR DEBUGGING st~~tem ent U—4

procedure—name
procedure—name series
ALL PROCEDURES

____ 

D e b u gc i ng l i n e s   X 1 — i 0

-ii
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2.8 INTER—PROGRAM COMMU N ICATIONS LEVEL 1

Dat a Division
• Link age Sec tion XI!—?

Frocedure Division
-
- 

Procedure Division header XII—4
- 

USING phrase
- ~~~

- The CALL sta tement X II—5
- literaL

-~ USING data—name series
- 

- The EXIT PROGRAM statement . .  XII— 8

ii
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SECTiON 3 COMPILER STATUS

3.1 FederaL Standard COBOL

- - 
Section 1.5 expLains the four leve ls of Fed eral Standard COBOL anc their
rel ation to Am erican National St andard COBOL . This section lists the dis—
cre p~~rcies described in Section 2 by the Federal leveL in which t~ e prob lem
occurs. All errors listed for a Lower leve L are also errors in ar.y higher
Leve l,  even though they are l is ted only in the tower level. The paragraph
number from Section 2 is used to reference the errors in each FederaL Level .

3.1.1 Low Leve l

2.1.1 A ddition of siqned numeric data.
2.1.2 Division of siqned numeric data.

‘

~f 
2.1.3 Grou p Leve l alphanumeric MOVI with figurative constants.
2.1.4 MOVE of signed numeric data with a SEPARATE clause to

alihanumeric edite d field.
2.1.5 MOVE signed numeric data with SEPARATE clause to signed

numeric fi eld.
• 2.1.6 MOVE signer~ numeric data to signed num eric field with

SEPARATE clause.
2.1.7 MOVE si gned numeric data with a SEPARATE clause to an

al phanumeric field.
2.1.~ Multi plication of signed numeric data.
2.1.9 Sultraction of signed numeric data.
2.2.1 ~ubscri p ted reference to 2 and 3 dimensional tables

contain in~ COMPUTATIONAL and signed numeric data.
2.2.? Initial ization of SIT UP BY and SET bOW N BY inc re me nt

va lue w i t h  pos i t i ve  signed numer ic  t i t e r at s .
2.3.1 No RERUN ca pability for sequential files.
2.3.2 A SCII (STANDAR D—I ) character code set not p r o c e s s e c  correctly

for in put and output punched card f i l e s .

3.1.2 L ow— Inte r ’rediate Level

2.4.1 No RERUN capability for relative fiLes.
2.4.? !-uttipt e record blocks for relative files with varia bl e Length

records can not be processed .
2.5.1 Se~ mentation level 1 is not implemented.
2.7.1 Debug module LeveL  I is not impLem ented.

3.2 American National Standard COBOL

Full Amer ican ~-ati onaL Standard C O BO L cons i s t s  of the en t i re  set of Language
eLeme nts defined in the ANS i COBOL standard (refer to 1.7). It j c  also the
equ iva len t  of P’ iqh L e v e L  Federa l  S tandard  COBOL plus the Report ~r - iter
noduLe. Therefore , this section Lists only those discre p ancies found whil e
val idating the Report Writer Module.

Report writ er module is not imp lemented. 

- 
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SECTION 4. cO FIWARE ENVI RONMENT

The com piler referenced in this document was validated using tP~e softwareenvironment desc r ibed  in th is  sec t ion .  When using a m o d i f i c at i o n  of  the
described environm ent , the- compiler may or may not continue to corfora to the
Stancard. It should he noted that during the validation process~ an attempt
is made to va l ida te  as many d i f f e ren t  O pt ions as poss ible .

The use of compiler options, imptementor—names in the Enviror.ent Division
and any form of optimization which is not described in this report could cause
the comp iler to produce a prooraw that does not perfo rm accordin q to the

- - s pe c i f i c a t i o n s  of Standard COBOL. On t-~ the environment described in this
document has been used with this compi ler to satisfy the reguireter its of FIPS
PUB 21—1 and FPMR 1O1—32.1305.la. (Any deviations which must be ccrrected as
per the referenced FP~ R are described in Sections 2 and 3 of this report. )

1. Options or parameters used on the processor call statement for the compiler:
The fo E Lo w i r o  op t ions /pa ramete rs  were  used during the v a l i d a tio n .

Dptic vi s specified : APOST

Options defaulted: LIST, NOMAP , DECK , NOSEQ , NOXRFF , NODECK . SUPFRESS

2. Env i ronment  D i v i s i on  imp t emen to r—na m es .

Printer destined fiLes

ACCESS—NAME PRINTER

Tape f i L e s

ACCESS—NAME ‘FILESnnn ’

Sequent ial  M a s s — s t o r a c , e f i l es

ACCESS—NAME ‘FILF%nnn ’

Random Access files

ACCESS—NAME ‘FILESnnn ’

S w i t c h  names

H • S~ ITCH A
SWITCH S

Source Computer names

A SC

Objec t  Computer names

- 
32
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ASC

3. Cpt imi zation. The compiler may or may not have optim izatio n features. 
- -

If o pt i m i z a t i o n  is avai lable by opt ion, it was used during the v aticat lon
process (during a separate execution of the Com p iLer Validation System )
to determine if its use causes the compiler to produce a progra m bh ic h
does not qive the expected results. If the optimization is invoked through
the compi ler call statement then it is mentioned in paragraph 1 alcve. If
it is invoked through the introduction of syntax in other than the Data
and Procedure Divisions of the source program it is shown below. Cpti mi zation
whi c )~ would require modification to the Data and Procedure rivi sicrs is rot
considered in thi s report in that it is beyond the scope of the use of
standard COBOL and the va lidation process.

• There is no specific opti m izat ior feature for this compiler.

4. CompiLer.

Texas Ins trument Incorporated. ASC COBOL, Version r .22

5. Operating system .

Texas  Instrument Incorporated,  Sys tem 0S4 .024

1:
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SECTION 5. A S C I I  VAL IDAT ION

5.1 Pur pose of ASCII V alidation

The ASCII Validat ion is per formed by running a sequence of tt- ree CCVS74
progr ams (SGI1B. SQIIQ, 5Q 120) usin g special orocedures. T h e  rur rcse of this
sp ecial run is to validat e that the comp iler /operatin g sys~ ew heirq tested
is capable of pro cessing ASCI I code represented on magnetic tape and
punched cards that were produced (in accordance with the appropriate Am erican
Nat icral Standard ) by another system. There is also a magnetic tape and a card
fiLe created dur ing the validation u F ich will he t a k e n  t o  a n o t h e r  s y s t e m  f o r
further process ino . The purpose is to deter m ine wh ether the co n r iler /operatino
system being tested can also produce ASCI I repres entation on m agr etic tape and
punched cards which can be processed by a another computer system .

5.2 AppL icab le  ANSI  S tandards

The A SCII VaL~~d a t i o n  i s  based on severa l  A m e r i c a n  Na t i ona l  S tanda rds  and
presum es the i r  support by the comp i l e r / ope ra t i ng  s y s t e m  being v a L i d a t e d .
T h e s e  a r e :

1. American Nationa l standard Programming Language COBOL X3.23—1974

— The CODE—SET cLause is used to read and write t~~e ASCII
files.

— The PROGRAM COLLAT IN (~ SEQUENCE clause is used to process the
dat a in ASCII mode as well as native mode.

— The SIGN.. .SEPARA TE clause is used for si gned data and aLl
data is in the DISPLAY (character) mode.

2. American Na tionaL Standard Code for Informatio n Irterchan ge
(A SCII ) X3.4—1968. (~ ote that this describes the ccde. not the
labelin g and tape recording f~~rmats .)

American National Standard HoL l erith Punched Card Code,
X3.26—19?O.

4. American National Standard Magnetic Tape Labels for Infor mation
Interc hanqe , X3.27—1969. 

- -

5. A m e r i c a n  ~a tion aL Standard Recorded ~agne tic Tape icr Inform ation
In terchange (ROC CPI, NZ RI) ,  X~~.2?— 1967 .

• 6. America n Natio nal Standard Recorded Magnetic Tape icr Informat ion
Interchan ge (16CC CPI, PR), ~3.39-1 973.

• The language of the 1974 C O B O L  S’-indard provides the capabil ity to accept,
proc ess. ~nd produce ASCII code. The A SCII Standard describes the code insofar
as the bit arran c ement and confi r~ur at ion , but does not address recording tech-
niques. record torm atc or any LaP~~Lin q scheme . The ~OO CPI. NZRI magnetic tape
recordi ng standard was used to est ablish the recordin g density anc techn iques .
(160C CPI. PE based on X3.39—197~ “Recorded m agnetic Tape for In fcrm at ion Inter—

34
- ~~~~sSna& ~~~~~~~~tL~~~~~ UU 

• _ S — -~ - 1- - ~~~~~~~~~~~~~~~~ -~~-_- —------— ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ - -• — - ~~~~~~s- i U~~



_ _  
_ _ _ _ _ _  _ _ _ _

— ~~ -1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1~~ •* a. — — _I
— 

—

CCVS74—VSR245

change ” could be used under speciaL arranqenents.) The tape Labe ling scheme
used in these t e s t s  is based on x3.27—1969 but -is a ls o  c o m p a t i b l e  w i t h  the
revision to that tape labeL standard. Only the VOLI, HDR1. and EC F1 labeLs are
used. The records are fixed Lenath and unblocked.

5.3 ASCI i  V a l i d a t i o n  Process

During the validati on , the ~ial ida tion r~anager for the Federal COBOL Corn— 
—

pi le r Testing Service uses the A SCII—encoded magnetic tape and card files
in addit ion to the normal tape files associated with a validation. For the
A SCII portion of the validation the foLlowin g steps are performed:

1. The tape file and card deck (produced on another computer system)
are used as input tc several progra m s desioned to validate whether
the system being validated can accept and process tP e data as
defined by the respective standards . Any changes made  d u r i n g t h i s
validation to the source pro aren s readino the data are noted
below in 5.4.1.

2. A tape file and card file are produced during the v a lidation which
s hould prove to be identical to the files describe d ir 1 above.
These two fiLes are then processed on a different ccmputer system
to r~eterm ine the degree to wh ich the system being validated sup—
ports the ASCII standard. Any changes made duri nc t P- i s validation
to the source program producing the data are noted below in 5.4.2.

5.4 Results for This Validation

1. The Texas Instrum ents A SC system processed the ANS i unlabel ed
m agnetic tape correctL y. but was unable to properly read the
card deck. OnLy 9 of the 5C cards processed as ASCII data.
However , when the C CD E—S E T clause was removed frnm the file —

descri ption al t data was processed correctly.

2. The Texas Instruments t~~C system w :~s unable to procL ce an
AN SI punch ed card deck which couLd he veri fied Later on
ano ther system as Icing correct in ANSI for,rat and character
set. The card deck contained onLy u n i n t e l l i g i b le c~ t a .
However , on a second run when tbe CODE—SET cLause was
removed f rom the  file desc riptien the c3rd deck was verifi ed
to con ta in  c o r r e c t  d a t a .

35
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APPEN DIX A

V A L I D A T I O N  ctJM ~~A R Y  WC R K 1~~ DOCUMENT

A—i Ib is appendix is a worki ng paper produced during the validation
and cccum ents the results of the comn iLatio r and executic n of each of the
pro grams comprising the CCV~~. The results contained herein are b~ sed on 

-the use of the compiler within the V a lidation Environmen t identified in •~ 

-

this app erdi x . This appendix (Validation Summary ‘.~orkin -’ Documen t) is not
p art of the official Validation Summary Report (VSR) and is not intended 1
to reflect in any way the compi l er ’s usefulness or dccree of con fcrm ance -

to the Lar c uaqe specifications.

The reader of this appendix should keep in mind that the same pro—
blem area nay app ear in more than one program. but ic considered crLy as one
single discre n ancy and as such is reflected only once in the body of the
VSR . (The VSP will in turn only reference the first occurrence of the - - -i
p r ob le m in the appen u ix . )

The reference documents for rOROL are Ameri can National Standard
Progra mming Language COBOL (X’ .2I~—1974), and Federal Standard COBOL =
(FIPS PUB 21—1). -

V A L I D A T I ’ ) N E NV I Df l f~J M F ~!T

COM PILER iD EN TIFI CA T I~ P~: Texas Instruments , Incorpora ted , ASC COBOL
Version 5.22

COMPLIER SYSTEM: Advanced Scienti f ic Comput er

OPER*TI’cG SYSTE ? : Syst’- m 0S4.024

Ii
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DEBUG MODU LE Level I -

DM01 thru DMO3~ DB1O5 
-

The test set for this module was not run since the standard
D E B U G  MODULE has not been implemented in this compil er.
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INTE k— PROGRAM COMMUNIC A TION MrDULF Level I

I d Ol th ru IC 115

A. C o m p i L a t i o n :

No errors.

B. Execution:

No -failu res.

— IC 1S1 thru 1C152

A. Com pilatio n :

~o errors .

B. Execu tion:

.o f.3itu res .

38
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L IBRARY MODULE Leve l 1 
-

~

LB1O1 thru LB1O7

A. Compilation:

~o errors.

B. Execution :

~io fai Lures. -

I
- - -1

J 
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NUCLE US M ODULE Leve l 1

NC1O 1 th ru NC 10~
A. Com pilation :

~io errors.

B. Execution:

“ho failure s.

- : 

~J C10!

A . Com pi lation:

No errors.

B. E xecution

IF—— TEST—96 - failed w hen the following two alphanumeric grcup
Level data i tems did not compare equal.

02 GR O UP— X i000 .

~
3 FILLER PlC X (500) V ALUE ZERO.

03 X NAME P ICTURE X ( IO 0 )  V A L U E  Q U O T E .
~~ F ILLER PICTIJ~~E X ( 399) V A L U E  S P A C E .
C3 FILLER P I C T U R E  X VALUE ‘.‘ -

02 i~~O U P—X 5O 0—2 .
03 GR r lJP— ~~5OO P I C T U R E  x (SCO) VALUE ZEFO.
(3 ~ROUP— Y50O—1 .

04 F I L LE R  P ICT U R F  x (5 0 )  V A L U E  Q U O T E .

~4 F ILL E R PICTUR E X ( S 0 )  VALUE QW’ T~~.
04 F I L L E R  P I C T U R E  x (39~~) V A LUE SPACE.
04 F I LLFR P I C T U R E  XX V A L U F  • .‘

~~~~ t h r u  NC1I3

- 

~ A .  Cow il a t ion:

~o er rors.

— B. Executio n:

Nj fa i l u res.

NC 114

A .  C o i rr il a tio rt :

~o errors.

- - - 
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B. Execution:

r~O V E — T E S T — 17 failed to p roperty move a signed numer i c data item
w i t h  a S E P A R A T E  clause to an aL phanumeric edited data item containin c
the B and / ed i t i r n sym ’-cts. ~,fe r to 5.15 (4)a. i-age !1—75.

~CI15

A . Compilation:

r.o errors. —

P. Execution:

~o t~~ilures.

NC 11t

A.  Compilation:

No errors.

B. Execu tion:

1) M OVE—T EST— 04 .’1? and MOV~ —1E ST—O4.04 failed when the move of a —

siqne d numeric data item with a SEPARATE clause to a ~igned
numer ic data item without a SE Pt RA TE clause caused th€ sign
to ove rL c y  t h r  rightm ost dig it.

— 
computed Da ta Correct Data

MOVE—TEST—04.O ? f~UO00O0O0O0O00Q1?9 +91275
V~CVF -TE ST—04.04 ~Cflfl0OOO 0flOO08C36’~ +8tJ3t~1

2) ~~ V F — T E S T — O 5 . 2? and VF— IES T— Q~~.04 f?iled w hen the m cv e of
a signed numeric data it ’~ without the SE PARATE clau se to a
signec numeric data item wit h a SE PA PATE cLause causec the
si gn to overlay the riobteost dig i t i n  a d d i t i o n  t o t h e  correct
placement of the resp ective i EA r~INC and TR A IL IN P siqr- s .

Computed Data Correct Data

~0VE—TEST— 05.0? —~~~?J— — 1fl621
M (’VE—TEST—05.04 C362J— fl3 &1—

3) M C V E — T E S T — 0 6 . 0 2  f a i l e d  when the move of a sioned numeric data
Ite m with a SFP~~R4TF clause to an alp h anumeric data item Caused
the siqn to be moved. Re fer to 5.15.4(4)a.. page 11—75.

Computed Data Correct Data

41
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1 ’ C V E — T F S T — 1 i 6 .02 8036— 8C3~

N C l i  7

A. Co m p iLation:

~o errors.

B. E x e c u t i o n :

DIV—TFST—30 and DIV— TEST—4 0 failed when the division of two
sign ed numeric dat a items containing the “P” and  “V ”
symboLs failed to give the correct result to a signed
numeric data item containing a SEPARATE clause .

Cu1~,.ut ed 
r,at a Correct Data

DIV— TEST—30 00000000000000000 1 0000000001)00000010
Dlv— TFST—40 000000000000000001 000000000CC LCCOO1O

N c ll c

A.  Co mpi lation:

No errors.

P. Execu tion :

AD D—TEST— 12, 13, 15, 77, 34, 4~~
, and  45 f a i l e d  t o p r o d u c e  t he

co~ rect results. A l l  these tests involve the use of sigred numeric
data items defined with and without the SI~Th and SE PA RATE clauses.

Computed Data Corr ect Data

A D ~~— T E S T — 1 2  00000000lm00000hl2? 000000001111122222
ADD T FS T — I ’  L~~000000flCUfl~~UC1123 000000001111122233

p A D~~-TES T—1 5 000044777.77744~~+00 000344777.7~~74430OOAD D— TE ST— 17 O1)033333~~.00OflO0OOO 000333334.OOCCtJ0000
AD D TEST 34 — 00000000000000 000 222222222222222222
A DD—TE ST—43 — ooooooooooccrooooo 222222222222222222
A DD— TE ST—45 6666674444441.444446 666~ 6?4444 46444443

NC1I9

A.  Com p i L -~tion:

N~~~ err ors.

B. Execution:

S L J R — T E S T — 12  f a i l ed  when the s u b t r a c t i o n  of various signed numeric

42
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data item s with and without SI~ N and SEPARAT E clauses d i c not give
4
~ie correct result to a signed numeric data item with SIGN and
SEP ARATE c lauses .

Co mputed Data Correct Data

¶~IJR—TE 5T—1 2 —000044777.777443—00 —r11344777 .777443000

NCI2C

A. Compilation:

No errors.

B. E x e c u t i o n:

M PY—T EST— 12 faiLed when th e multiplica tion of two signed rumeric
data items did not give the corr’~ct result to a signed nivr er ic data
item . Only one of the m ultiplicands contain s SIGN IS SEPARATE
c lauses.

Computed Data Correct Data

MPY-TEST—12 000000000000001555 0000000000C00011 1

NC15I thru NC153

A. Compi la t ion:

No errors.

P.  Execu tion:

~~ failures.

?~1C154 
.

A. Co mpilation:

~o e rrors.

B. Executio n:

Same as NCIIfl

N C 1 5~ th ru $C~~65

A .  Comp ilation:

?in errors.

43
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B. Execution:

No failures .

Ii

I
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N U C L E U S  ~“ODLJ LE Level 2

N C 201

A. Compi lation :

N c error-s .

P. Execution:

~o f ailures.

N C 2 0 2

A. Com pilation:

No errors.

B. E x e c u t i o n :

1) A D D — T E S T — l I  and  ~U B— T E S T — 1 4  failed to ADD/SUBTRACT
C O R R E S P O N D 1~~ a s e r i e s  of s i g n e d  n u m e r i c  da t a i t ems
T O / F R O M  a series of unsi gned numeric data items . Ore
of the unsigned num eric data items contained the “F”
symbol.

Com puted Data Correct Data

L A DD— TE~~T—1 1 1 12233440f~c6778~ 9900 11223344606677889000
r SUB—TEST— 14 11223344053477889900 1122~ 34460667788990O
k

2) SU~ -TEST—4 whic h subtracts a sioned numeric data item and a
negative numeric Li t eral from a series of three signed
numeric data items fai led to produce the correct resULts
ir one of the receivi ng operands.

Com puted Data Correct Data

SUB—T EST—4 000000000.000000000 C00000099.OC0300000

As a result of the fa t lure in S U B — T E S T — 4  the ON SIZE FRRC R did
not OCCUR and therefore SUB—TE ST—? also failed .

N C 2 0 3

~~. Compilation:

1) The compiler correctLy inserted the compile date lit t h e
DATE—COMPILED paragraph but failed to repla ce the entire 
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2) The compiler fLagged the data—name assignments of
SUB—GRP — FOR— RENA ME S—l and NAM E—2 with the following
message:

RENAMES REFERENCE SUBORDI NATE TO OTHER ITEM .
ASSUME R E N A M E S  S I N G L E  I T E M :

3) The following DIViDE statement caused the compiL er
to abort .

DIVI DE DIV19 INTO DIV2O GIVING DIVZ1 ROUNDED
REMAINDER D1V22.

B. Execution:

No execution due to compiler abort indicated by A .3 above.

NC204 thru NC208

A. Com piLation:

No errors.

B. Execution:

~o faiLures.

N C 209

A .  Com p i l a t i o n

1) The compiler flagged the data—n ame assignment of AL with - 

-

the following message:

RENAMES REFE RENCE SUBORD INATE TO OTHER ITEM. ASSU M E
REN AMES SINGLE ITEr~;

2) The followin g MOVE statement caused the compiler to abort:

MOVE CORRESPONDING C—LEVE L IN A—LEVEL TO C—FLOCK (4).

B. Execut ion :

No execu t ion  due to compiLer  abort ind ica ted by A.2 aLove .

.~~C2lC thru NC218

A. Com pi lat ion:

~— o e r ro rs .

46
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R E LAT IV E 1—0 MODULE Level I

RL IOI thru RL1O5

— A. C o m p i l a t i o n :

No errors.

8. Execution:

No faiLures.

R L I Q6

A. Com piLation:

— No errors.

B. Execution: -

REL—TEST—I S was unable to read the 12th variabLe Len gth 
—

r e c c r d  f r o m  a random ly accessed file which is blocked three
records to a block . The IPflJ AL ID KEY condition was taken . When
the block ing f a c t o r  was  chan ged to one, REL—TEST— 18 passed.

Rh O? th ru RLIO8

I A. Compilation:

No errors.

B. Execution:

No fa i lures.

R L 1 O 9

A. Compi lation:

No errors.

B. Execution:

1) ~o ex e c u t i o n  f a i l u r e s .

2) Lnab Le to force RERUN of R LV 9  due to  Lac k of chec kpcin t
capability within o r e r a t ir~ syste m .

RL 151 th ru RL 153
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A. Compil ation:

- No er ro rs :

B. Execution :

‘~.o faiLures.

49 
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SEGME NTATION MODULE Level I - -

SG1O1 ~hru SGIO3

The test for this module was not run since the standard SEGM EN1AT ION -

MODULE has not been implemented in this compiler.

L- 

50
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SEQUE~’IT I A L I—C MODULE Level 1

SQ1O1 thru SQI1?

A. Con- i iLation :

No errors.

~~
. Execution:

No fai lures.

SQ 113

A . Coir~- i La t i on:

‘~o errors.

P. Luecu t io n :

1) ‘~o exe cution failures.

:) Inabte to forre RE PUN of SQ 113 due to lack of checkpci r , t
c a p a b i l i t y  w i t h i n  op erating cy~

,tem .

$0114 tP r u 50117

A . C o m r i ( ~~t ion:

.o ‘-rrors .

B. Exec ut ion :

No fai lures.

~~~~~~- sQ11 -~

A .  Comp iLation:

No err ors.
-~~1~

~~~ 8. Execution:

The  c a r d  f i l e c r e a t ed i n  SOilS fai led to punch th e required
ASCI I charac ter data in the card. When the card fi l e was
verifi e d by FCCTS on anoth er computer system a l l data printe r!
as nt eanirt ’~tp ss information. However, when the pro nram W ? S

rerun without the CODE—SET clause in the FD of the card fiLe ,
alL data was created property.

-— — — -~~~~ -~~~~~~~~~~~~~~~~~~ -~~~ -~~~ -—~~~~~~~~~~~~~~ - - -~ - -  -~~~~ ‘--— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~ ~~-~~~~ —— 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~

p-- 
~~~~~~~



_ _ _ _  
_________________

~~~
2
~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

CCVS74—V 5R245

SQ11c,

A. Com pi L~~tion:

P40 errors.

B. Fxec ’4t ion: -

The punched card file provided by FCCTS failed to be rrccessed as
ASCII cha ra ct er data. 41 of the 5C record comparisons fai led.
However , when the program was rerun without the CODE—SET clause
in t~~° ED of the card file , all data was processed correctly.

Computed Data Correct Data

h u LL

) ) ) ) ) )

NNNNNN
k k k k k k

K KK K K K
aaaaaa I//I/I
pppppp n00000
aqqqqq 111111
rrrrrr ?22222
ssssss  ~3~ 3
tttttt 444464
u u u u u u  555555
vvvvvv 666666
wwwwww 777777
x x x x x x
yyyyyy 099999

p . ,, , ,

LLLLLL

• nnnnnri >>>>>>
A A A A A A  A A A A A A  

—

PBBRBB
C C C C C C  C C C CC C
D D D D D D  D D D D D D
E E E E E F  F E F E E F
FF F F FF FE F F E F

HHHHHI4 ~!HHHHH
111111 111111
CQQQQQ JJJJJJ
RRRRRR ~KK V KK
cSSSSS LLLLL I
ITTTTT MMMMP’M
UULJ U U U ~~ N N N N
V VVVVV
wWw Www PPPPPP

52
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XXXXXX QQQQQQ
YYYYY Y RRRRI? R
bbbb. h SSS S SS
c c c c c c  T T T T T 1

UU U UU U
eeeeee VVV \ I VV
f-fffff WWWWWW —

qgqqqq X~1X~~(X

~h h h h h  Y Y Y Y Y Y
i i i i i i  7Z 71 7Z

SQ12C

A. Compilation:

No errors.

B. Exec ution :

Sa m e as ~ i1l 9

S012 1

A. Comp ilation:

~o errors.

B. Ex ecut lor- :

~-o fai lures.

SQ1S1 th ru c0153

A. Compil.~~tion :

~o errors. 1

B. Execution:

‘~o faiLu res.

53
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TABLE HANDLING !‘ODULE Level 1

TH1O1 thr u TH1O8

A. Compilation:

No errors.

-~~ B. E x e c u ti on:

~;o f aiL i~res.

Th109

A. Com pi la tion :

I !~o errors.

- 

- B. Exec ution:

SEF—TEST—002.50, 3.50, 5.01 throug h 5.10, 6.~J1 through ~ .C7, an d
7.02 through 7.07 all failed to correctl y ref erence data from

• signed two and three di rr ens i on 3L ta~-Les.

T~~l 1C

-~~~ A. Com p i l a t i o n :

-No errors.

I- ’

B. Execution:

~-o fai lu res.

L 

TH 11I

A. Cowp itat ion~

~o erro rs.

8. ~- xc- cution:

~ET— TEST— OO3 .~i1 throuoh C03.04 ar~r! SET—TEST-004.O1 t~- r cuc b 004.04
?IL failed to correctly SET ~tn index—na me U!- BY or D (JWN FY a sianed

- 
numeric data item. Ut each case a po sitive sinned numer ic Liter al

• is user! to initialize the increment vaLue.

T~~151 tP - ru T~ 152

A. Compi lation:

54
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~o e r r o r s.

B. Execution :

No failures.

1

— ~~~~~~~~~~~~ -~~



r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
_ _ _  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

C C V S 7 4 — V 5 W 2 4 5

T ABLE HA ND L ING MODULE Level 2

T F 201 t h r u  T H 2 2 C

A. Compilation:

~~ errors.

B. Execution:

~~~~~ ~~~~~~~~~
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