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SECTION 9. INTRODUCTION

1.1 Purpose of the VALIDATION Summary Report

The purpose of the Validation Summary Report (VSK) is to identify individual
CIBOL language elements whose implementation does not confarm to federal
Standard COBOL as adopted from American Vational Standard Proarammini Lanauaoe
€COBOL» X3.23-1974, by Federal Information Processing Standard 21-1 (FIPS

PUB 21-1).

1.2 Preparation of the VSR

The Validation Summary Report is prepared by analyzing the results of runninag
the C030L Compiler Validation Systen (CCVS). The C030L Comnpiler Validation
System consists of audit routines containinuo features of federal Standard COP%L.,
their related data, and an executive routine (Vv?-routine) which prepares the
audit routines for compilation. Each audit routine is @ C2BOL proaran «hich
includes many tests and supporting procedures indicating the result of the
tests.

The testing of a compiler in a particular hardware/operating system environment
is accomplished by comnoiliny and executing each audit routine. The report pro-
Juced by each routine tells whether the conpiler passed or failed the tests in
the routine. 1f the compiler rejects some language elements by terminating
compilation, aiving fatal diagnostic messages, or termninating execution
abnorrally, then the test cdontaining the code the comoiler 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 caa-
I : stitute the raw data from which the members of the Federal C030L Compiler
Testing Service produce a Validation Summary Reoort.

1.3 Organization of the VSR

I ) The Validation Summary Report is made up of several sections the contents of
| o vhich are described below.

y i 8. Section 2 summarizes,the results of the compilation and execution
' 3 of the programs conprisiny the COBOL Compiler ‘'validation System. Section 2
§s subdivided into.a subsection representing each level of each module defined
q in American National Standard Programming Language COBOL., X3.23-1974. Each
! subsection contains a list of all of the languaae elements which must be
implemented in order to claim support of that level/module. The Llist of lan-
juage elements will be annotated to include a description of both syntax and
semantic errors detected during the validation.

b. Section 3 - FIPS PU3 21 defines four Federal levels of the COBOL
Standard. Section 3 of the VSR lists the discrepancies descr1bed in Section 2
by the Federal Llevel in which the ‘problem occurs.

. /,




o St et a3/ Bdnd. 4

PR ES

S

.
S — —

CCVS74-VSR160

c. Section 4 contains information which described the software environ-
sent in which the compiler was tested. This includes the name ancd version of
the operating systen; the inplementor-names which were used in the Environment
division of the programs comprising the CCVS; the options ssed with the cdon-
piler; and if applicable, information regarding the use of compiler optimiza-
tion features.

d. Appendix A is the Validation Summary Workina Document, a working
paper resulting from the conpilation and .execution of the C{VS, and from which
the VSR is derived.

1.4 Abstract Covering Conpliance to American National Standard Programming |
Language COBOL ] |

Definition of an Implenentation of American National Standard Proaramming |
Language COBOL (excerpts from X3.23-1974, Chapter 1, Section 1.5).

An implementation is defined to meet the requiremneats of the American
National Standard CJBJL specification if that implementztion includes a x
fully implemented specified level of each of the fuactional processing
wodules and of the nucleus as defined in this standard.” It follows.from
this that, in order to meet the requirements of this standard, an imple-
nentation must:

3. Not rejuire the iaclusion of-substitute or 2dditional (znauane ele-
sents in the source program, in order to accomplish any part of the function
>f any of the standard lanjuage elements.

3f a module which is specified as being included in the implementation.,
except as specifically exempted as pertainino to specific hardware components
for which support is claimed.

b. Accept all standard language elements contained in a given level . 1

These points are of particular pertinence in two areas:

€1) There are throughout the American National Standard COBOL
specification certain language elements whose syntax., or semantics are
specified to ber, in part, implementor-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 implerentor-defined, such constraints may not
include any requirement for the inclusion in the source program of sub-
stitute or additional language elements.

(2) When a function is providéd outside the source proaram that
accomplishes a function specified by any particular standard COBCL element.
then the implementation must not regquire, except for Environment Division
elements, the specification of that external function in place of or in
ajdition to that standard language element:

The following qualifications apply to the American National Standard COBOL
specification: "

G /, . L .
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a. There are certain lanquaqe elements which pertain to specific tyoes
of hardware components. In order for an implementation to meet the require-
wents of this standard, the implesentor must specify the minimum hardware
configquration required for that implementation and the hardsare components
that it supports. Ffurther, when support is thus clained for a specific hard-
ware component, all standard languaje elements that pertain to that component
sust be implemented if the wodule in which they appear is included in the
inplementation. Language elements that pertain to specific hardwsre com-
ponents for which support is not claimeds, need not be implemented. However.,
the absence of such elements from an implementation of A&merican National
Standard COBOL nust b2 sp2cified.

b. An implementation of American National Standard £230L may include
the ENTER statement or not, at the option of the inplenentor.

c. An implementation that includes, in addition to a specified level of
each of the functional processing modules and of the Vucleus, elements or
functions that either are not defined in the American Yational Standard C239L
specification or are defined in a given level of a standard module not other--
wise included in the implementation, meets the requirements nf this standard.
This is true even though it may imply the extension of the List of reserved
words by the implementor., and prevent proper conpilation of some programs theat
vseet the requirements of this standard. The implementor must specify any
optional language (lanauaje ast defined in a3 sp2cifiesd level but defined else-
vhere in the standard) or extensions (lanocuage elements or functions not
dJefined in this standard) that ar2 included -in the implementation.

d. In aeneral, the American National Standard C039L specification
specifies no upper Llinit on such things as the nuwber of statements in a pro-
3ram, the number of operands permitted in certain statements, etc. It is
recognized that these limits will vary from one implementation of American
National Standard CJ3)L to another and may prevent the prooser compilation of
some programs that meet the requirements of this standard.

ISPLEMENTOR-DEFINED LANGUAGE SPECIFICATIONS

The language elements in the following lists depend on implementor defini-
tions to complete the specificaton of the syntax or rules for the elements.

The elements whose syntax }s‘partiy implementor-defined are:

Element t=t ' Implenmeator-Da2fin2d Aspect
i 5 [ ——
'SOURCE-COMPUTER paragraph . computer-name
OBJECT-COMPUIER paragraph computer-namne
MEMORY SIZE clause integer {
alphabet-name i-plenéntor-nane;-uhether imple~-
7 2 mentor-names are provided.
. / -
. 5
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SPECIAL-NAMES paragraph
ASSIGN clause

VALUE OF clause

RERUN clause

CALL and CANCEL statenents

en’y statement

ENTER statement
Margin R
Area B

Qualification

Element
alphabet-nane
isplementor-name switches

USAGE IS COMPUTATIONAL
clause .

USAGE IS INDEX clause

SYNCHRONIZED clause

ACCEPT statement

DISPLAY statement
7/

s

implementor-name
implementor-namne

implementor-nawe; whether i
names are provided.

igplementor-nane and the fo
implenentor provijdes at |
of seven specified forms.

mplementor-

rm; the
east one

relationship between operand and the

referenced prooram.

relationship between librar
text~name, and the Llibrar

language-name
The location.
The nunber of char3cter pos

The numoer of qualifiers; a
five must be supoorted.

is partly implementor-defined are:

Implementor-Defined Aspect

- —————— - ———

The corr2sponizncz osetween
foreign character sets.

Whether setting can change
execution.

Representation and whether
alignnent 0CCUrs.

Representation and whether
alignment occurs.

y-name
Y-

itions.

t least

native and

during

automatic

automatic

Whether implicit FILLER positions are
generated; their effect on the size

of group items and redefi

ning items.

Maximum size of one transfer of data

in Level 1 Nucleus.

Maximum size of one transfer of data

6
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Numeric test

Comparison of nonnuneric itens

Arithmetic expressions

in Level 1 Nucleus.

Representation of valid sign in the
absence of the SIGY IS SEPARATE
clause.

Collatiny sequ2nc2, w«here NATIVE or
implementor-name collatina sequence
;s imolicitly or explicitly
specified.

Number of places carried for inter-
mediate results.

Elements That Pertain to Specific Hardware Components

% &

The standard language elenents in the Llist that follows pertain to specific

types of hardware components.

These language elements mwust be imclemented

in an implementatinn >f American National Standard C339L when support is

claimed, by the implementor, for the

specific types of hardware components to

«hich they pertain, aad the module in which they are defined is included in

that implementation.

Element

- -

CODE-SET clause

MULTIPLE FILE TAPE clause
CLOSE...REEL/UNIT statement
CLOSE...NO REWIND statement

OPEN...REVERSED statement

OPEN...NO REWIND statement

OPEN...I-0 statement
(Sequentjal I-0 only)

OPEN EXTEND statement

REWRITE statemnent
(Sequential I1-0 only)

SEND...BEFORE/AFTER
3

Hardware Component

Device capaol: of supporting the
specified code.

Ree l

Reel or mass storage

Reel or mass storaage

Reel with the capasrility of makina
records available in the reversed
order; mnass-storage with the capo-
aoility of making records avail-
able in the reversed order.

Reel or mass storaje

Mass storage

Reel or mass storage

Mass storaje

Pevices capable of vertical posi-

7
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ADVANCING statement

USE...I-0 (Seguential

1-0 only)
WRITE...BEFOREZ/ZAFTER
ADVANCING
Ly <
" ’

- e | e e ———

tioniny; devices canzble of action
based on mnenonic-names.

Mass storsae
Devices capable of vertical posi-

tionina; devices capadble of action
based on mnenwonic-nane.
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1.5 The federal COBOL Standard

The CO30L compiler validation results enclosed in this docunent reflect the
i23ree to which th2 sudject CI8JOL compiler implenents the Federal C0O30L
Standard. The fFederal COBOL Standard is essentially the same as the
American hational Standard Programming Language C0BOL, ¥X3.23-1974, with two
2xceptions:

The Federal Standard defines 4 levels and the ANSI Stan-
‘dard defines only the ninimum C0D30L implementation and

the full standard. Lowx and High levels of the Faderal
COBOL Standard (see 1.5.1) correspond to the above two ANSI
levels (minus the Report ¥Writer module). Two additional
Levels, low-internediate and high-intermediate have been
included 3in the federal Standard oetween the highesst and
lowes s .:2ts. These additional levels accommodate
harcdware which cannot support the full standard, but which
is capable of implementing more than the mininun standard.

The Report UWriter “odule is not contained in the Ffederal
Standard (C0BOL.

The Federal Standard requires that a compiler contain as a minimum the ele-
nents specified in at least 2ne of the Federal levels. No restrictions are
imposed on the inclusion of selected features from higher levels or even uniaue
vendor extensions. Compatibility amouna various implementations of 3 given
Level containiny additional features must be controlled by management imposed
standards and restrictions.

= B e

1.5.1 Ffederal Standard COBOL Levels

a. Federal Standard COBOL specifications are the languaae specifications
contained in American National Standard Prooramning Lanouane COROL, X3.23-1774.
fFor purposes of the Federal Standard, the modules defined in X3.23-1974 are
combined into four levels. Not all computers are larje enough to accomnmodate a
€J)BOL compiler containiny the full ANSI Standard. Therefore, the federal
Sovernment reguires that all compilers acquired by its agencies contain as a
ninimum one of the four federal levels, depending on machine size, configuration
and user needs. The knowledge that all computers will support at least one of
these four subsets sinplifies the task of developing machine-independent COBOL
programs. ! A

- - B

b. The four levels of Federal Standard C232L are identified as: Lowe
Low~-Intermediate, High-Intermediate, an4 Hioh. Each Federal Standard COBOL
Level is composed of either the high or low levels of the nucleus and ten of ?
the eleven Functional Processing Mojules (FPY%s) defined in X3.23-1974. :
The four Federal Standard CJBOL levels are reflected in the following table. ;

The numbers in the table refer to the Llevel within the FPY or nucleus as
designated in X3.23-1974, and a dash in the table denotes that the corres- 4
ponding FPM is omitted. v _ " i
' |
. 7/ 4
! 9
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" - -

Low High
Int2r- - Inter~
Low mediate mediate Hich
Level Level Level Level
NJCLEUS 1 1 2 2
FPNs
TABLE HANDLING 1 1 2 2
SEQUENTIAL 1-0 1 1 2 2
ReEpEI22 L D PRALES - 1 2 2
INDEXED I-0 - - c 2
SIRT-MERGE = - 1 2
REPORY WRITER - - - =
SEGMENTATION - 1 1 2
LIBRARY - 1 1 2
DE3UG - 1 2 2
INTER-PROGRA"
COMMUNICATICN = 1 s 2 =
CIOMMUNICATION - B 2

e - - - - - . = = = ——— -

- 1.5.2 <(Conformance to Fed2r3al Standard CO8IL

A compiler implemented in conformance to fFederal Standard COE0L must meet at
Lzast the following requirements.

a. The implementation must include all of the language elements of at
least one of the levels of Federal Standard CO30L.

b. The implementation must meet all of the requirements defined in
Anerican National Standard CO080L, X3.23-1974, Section 1, paragraph 1.5, Defini-
tion of An Implementation of American National Standard C030L which is pro-
vided in Section 1.4 of this* VSR.

c. The impl&mentation must provide a facility for the user to optionally
specify a level of Federal Standard COBOL for monitoriny his source program
at compile time. The monitoring will be an analysis of the syntax used in a
source program against the syntax inclujded in the specified level of Federal
Standard COBOL. Any syntax used in the source progranm that does not conform
to that allowed by the user selected level of Federal Standard COPOL will be
diagnosed. The syntax diagnosed as not conforming to the specified level will
be identified to the user through a diagnostic nessaoe on the source program
listing. The diagnostic message.will contain, at least: (1) The identification
of the source program Line number in which the nonconforming Syntax occurs.
! (2) the identification of the level of Federal Standard C030L that supports

. /
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the syntax or that the syntax 1is nonstandard CO30L.

1.6. Use of the VSR

The Federal C0BOL Compiler Testina Service may make full and free public
dJisclosure of the Validation Summary Report (VSR) in accordance with the
“fFreedom of Information Act" (S U.S.C. #552). Tasz r2sults of the validation
are only for the purpose of satisfying United States Government requirementss,
and apply only to> the conputer system, operatina system release, and compiler
version identified in the VSR. ;

The C0OBOL Compiler Validation Systen is used to determine, insofar as is
practical, the degree to which the subject compiler conforms to the CJ330L
Standard. Thus, the VSR is necessarily discretionary aad judguental. The
United States Governmant does not represent or warrant that the statements,

or amv.grc. .o *rc 4.cot forth in the VSR are accurate or complete. The VSR

is nol1 weant to pe used for the purpose of publicizing the findings summarized
therein.

1.7. Sources of Additional Information

FIPS PU3 21-1 defines the federal C760L Lanauage Standard. This publicatian
is available fron the 0ffice of ADP Standards Management, VNational Sureau of
Standards, Washinaton, D.C., 20234. =
The detailed COBOL lanquage specifications are 3iven in the publication
"American National Standard 2rogramning Language (C030L X3.,23-1974", availaole
from the American National Standards Institute, 1430 Sroadway, hew York., \ew
York 10018.

An explanation of the C939L Compiler Validation System is contained in the
CCVS User®s Guide. This document explains how to run the compiler validation
system. The User's Guide 3and a magnetic tape containing a copy of the CCVS
programs are available from the National Technical Informnation Service.,
Sprinafield, Virginia, 22151. (Ordering information can be obtained from

the Federal C0BOL Compiler Testing Service.)

1.8. Requests for Interpretation

2uestions regarding this VSR, or the CCVS in aeneral should be forwarded to the
FCCTS. 1If any problem cannot be adequately resolved through the FCCTS, the
request for interpretation will be forwarded to the Federal COROL Interpretation
Comnittee for final r2solution.

. .
A brochure describing the Validation process includina the procedures for
requestinag a validation and resolution of guestions involvina interpretation
of the current Federal Standard is available from the Department of the Navy.,
Federal COBOL Compiler Testing Service, Washington, D.C. 22375.

1
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SECTION 2. DETAILED EVALUATION OF ERRORS.

This section summarizes the results of the comoilation and execution of the
programs comprising the C230L Compiler Validation Systemn (CCVS). The version
>f the (CVS used during this validation is shown inside the front cover of the
VSR.

Section 2 is made up of a variable number of subsections. The number of sub-
sect.ions is dependeat on tne Level of Federal CJ3)L peina validated. There will
be a subsection for each level of each module which is validated. JIf the hianh
level of a3 module is validated then there will be two subsections for that
wodule; one for the low level and one for the high level.

A validation of the low level of Federal €230L would result in three subsecticre
oeing pressrst. Dne for Noele o level 1, one for Sequantial I-0 level 1 and one
for tevel 1 Table 4ansiing. =

Each error or deviation noted in this section makes reference to a proaram or
functional CCBOL module contained in Appendix A (Validation Summary Workina
document). This reference provides the documented results of an occurrence

>f errors/deviataions detected durina the running of the CIVS using the cowpiler
4ithin the environment identified within this documnent. The Validation Summnery
dorking bDocument is presented in sequence by functional module, functional
nodule level and progran aumnber as defined below.

tach proaram in the COBOL Compiler Validation System is identified by a -
character program name. The name associates the routine ~ith the functional
orocessina module and level of American National Standard 2roarameiny Languace
COBOL tested within the program.

The five character nane has the general format XY\NWM. The first two
characters are alphabetic and identify tthe functional mnodule tested by
the program. The pernrissable values are:

CM - Communications

bDB - Debuggina

IC - Inter-Program Communications
IX = Indexed I-0
L3 - Library

NC - Nucleus . é
RL - Relative-1-0 :

RP - Report Writer

S6 - Segmentation - i

SQ@ - Sequential bl 3

ST - Sort ° .

TH - Table Handling

The third character of the audit routine name is either a 1 or 2, and
identifies the level of the functional module being tested. Each module and
Level is represented by several projrans. The fourth and fifth-characters of
the program name are sequence numbers for programs which test features in the
7’
12
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same level of the same functional processina module.

As an example, the program name NC210 is the tenth proaram in the series of
routines which test the second level of the Nucleus wmodule.

Description of Section 2.

Zach.error/deviation is noted by number in the left hand margin opposite
the language element in question. This number is used in section 3 to
categorize errors by Federal level (See 1.5.1). Inserted directly below
the lanquage element is a brief descriotion of the error. To the right of
tae lanjauge elexent is a page reference to X3.23~1774, 3awmerican National
Standard Programming Lanauage C0B0L. The referencz at the end of the
Jescript "~n.s . the error is to appendix A which contains the detailed
inforwainueLuliected during the validation. The r2f2rence is made up
of the routine name followed by an A or B8 (A for compile time or syntax

P —— —

errors and B for execution time or semantic errors) and a aumber which makes the

srror unique in the Appendix A.

4\
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Example:

2.1 Nucleus Level 1

Operational symbols: S V @ 11-21
2.1.9 e o e o e e i
* The scaling character 'P' is not permitted in a
* PICTURE character-string. 3
8 (NC101.A.2)

2.2 Sequential I-0 Level 1

2.1.9 represents the ninth error for Vucleus Level 1

11-21 represents the page in X3.23-1974 where the language
o element is defined

* Boxes the descriotion of the error/devisation
NC101.A.2 represents:
Prograx nane - NC101
A .

Syntax error =~
second error = 2

i v 14
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2.1 NUCLEUS LEVEL 1

Languane Conceplts o w o s = & & & & = o = & & & vs =05
L Characters used for WOrds « « e-c o« o o o o = =« 1-76
| Ds 12 avere 9
y ARe Br eoer
= (hyphen or wninus)
Characters used for punctuation . . . « ¢« « « &« 1-65
" quotation mark
( Lleft parenthesis
) right parenthesis
- period
space
= equal sign 5
Characters used In editings « « v o » & & » & = 1-5%8

RO e
LY

.

o eV

+ plus

- minus

CR credit

P8 debit

7 zerd sJuddress

* check protect

$ currency sign -
s COMRA 3
. period

/ stroke

SePpIFratorss o o v 5w b B BE e W owow e ok e TS
The separators., semicolon and commar, are not
BURONET & v ww e R R 11-1
CHREFACLer=Strings v v & &« v = » = = & & = & & 1-76
COBOL NOFUS o « » o & o » & & & & & & & & & @ I1-76
. Not more than 30 characters
User—=defined Words. o o o « o o o & « & « = 1-76
data-name :
Must begin with an alphabetic character 11~
Must 52 unique; m3y not be qualified. . 11-1
fevel-nunmber
mnemonic-name
paragraph-name
program-name s ¢
- ~routine-name :
section-name
SYSLEM*NINES. ¢ o o v % o & o o » & & & & » 1-78
computer-name
implementor-name
: i Language=-name
Reserved wordse « o« « ¢ o » « s &« o & & » & 1-79 1
Key words
Optional words
Figurative cONStants. « o« « « o« « « o « 1-80
LERO

. /I

-
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SPACE
HIGH-VALUE
LOW-VALUE
QUOTE

Special-character words

Efterals. « & = =

-

-

-

Nonnumeric Literals have lenoths frow 1

through 120 characters
Nuseric literals have lepgths

18 digits

PICTURE character-strings

Comnent-entries .

i Reference format. . .
[ Sequeqce number . .
?ll:.‘f.r-,r‘.‘. ® e & & &« e

Division header .

Section header. .

Paragraph header.

-

Data Division entries

Ared Bo o« o v o w v
Paragraphs. . . .

T e

on page I1-135.)

-

pata Division entries
Continuation of Llines

LN T T B R R I D I A

fron 1 through

(NCT13.2.1)

Only nonnuneric literals may be

Comment lines . . .

Asterisk (*) comment .lines

Stroke (/) comment, line

Identification Division
The PROGRAM-ID paragraph.
The AUTHOR paragraph.
The INSTALLATION paragraph.
The DATE-JRITTEN paraqraph.

The SECURITY paragraph. . .

Environnent Division. . o & & .
The SOURCE-COMPUTER paragraph

computer-name

The OBJECT-COMPUTER paragraph

computer-nane

MEVMORY SIZE clause
PROGRAM COLLATING SEQUNCE clause

The SPECIAL-NAMES parqraph.

16

-

continued

inplementor-nane [S anenonic-nane
et

L B B O B

¢ ¢

g 9 % % ¢ %

The compiler does not recoanize the WOKKING-STOKACGE
SECTION header continued across source lines. €
to Reference fFormat 5.8.2.2 Continuation of Lines

1-80
1-80

1-22
1-82 i
1-105 ‘
1-105 i
1-105
1-105%
1-106
1-107
1-107
1-105
1-107
1-107
1-104 -

(Refer

1-94
11-3
11-2
11-2
11-2
11-2

1-95
11-5

11-6

11-8

cee - P e e
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implementor-name IS mnemonic-name series

ON STATUS

OFF STATUS

alphabet-name clause -

CURRENCY SIGM clause

DECIMA_-PJOINT clause

2.1.2  mmemememcmcr e e -

* The compiler does not accept thz syntax for
* nnemonic-nane for a switch in the SPECIAL-
* NAMES parajyraph. (Refer to Vucleus 3.1.3.4
* on page II1-7).
*

(NC1D3.R)

Pata DIVASIOR L & o o oo & o o o o wle s e v e - 1-97
Working-StAragr ¥PCtIDN <« « = = o o & & o = o & 11-11
The data descrinbtion EALLYe o » = ©» = & = & & & 11-12
The BLANK WHEN ZERD ClaUSCe o « « « o = & & & = 11-14
The data-nane or FILLFR clause. . - - 11-15
The JUSTIFIED clause (may be abbrevlated JUST). 11-16
Level-nunber. . . @ - e L ~ 11-17

01 through 1) (level nunbers must be 2 d1g1ts) 11-13
Tha o v & v - - . e 11-11
The PICTURE clause (nay be abbrevvated PlC) s ® 11-18
Character-string may contain 30 characters. . I1-1%
Vato chatacterss R X Y o oo o o o & & & % o 11-18
Operational symbols: S V P . ¢ v« &« = & & &« I@-21
Fixed insertion characters. v v o v« o o « o 11-21
0 (may be used only in edited items)
’
8 (way be used only in edited itens)
s (currency sign)
+ and -
03. and CR k
/ .
Replacement or floating characterse. o« « « » 11-21
s (currency sign)
+ and ~
z ° -
* . ‘
- Cur;zncy SN SubSEILULION. o o ¢ o & & & & @ 11-21 ?
pecinal point substitution. . . . ® e e e 11-21
The REDEFINES clause (may not be nested). & & . 11-27
The SIGR Claus® 5 o. 5 ¢ & & & = » o & & & & & » 11-31

The compiler does not oerfarn certain storage
* allocations when the unsigned data itens sub-
* ordinate to a group item containing SIGN IS
* SEPARATE clause in the data descriotion.
* (Refer to Nucleus-4.10 on page II-31.)
* (NC120.B.1)
. /)

17
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- e -

The SYNCHRONIZED clause (may be aboreviated SYNC) 1I-%3
The USAGE clause. . . SRS N e e e e 11-35
COMPUTATIONAL (may be aboreviated CO%P)

DISPLAY i
The VALUE clatuse. s = & = s = o & & » & & % & = 11-36
Literal
Pracedure DIVISTON. o = o & 2ae = ol % & 8 e e e 1-99
Conditional expressionsS « o« o« o o = = o « « = = 11-41
Steple conditionN. o« « o o = o o v s o 5'a & = 11-41
Relation condiItionN. s o ¢ & . o o » & 5 & @ 11-41

Relatisnal operators
[(NOT) GREATER THAN
(NOT) LESS THAN
(v EQUAL TO
Comnparison of numeric operands. « « « « = 11-42
Conparisaon of nonnumeric operands (oper-—
ands must be of equal size) « o« . o . 11-42

Ctass condition « « @ « = @ o = » &« = & & = 11-43
NOT option
Suitch-status CONdILETON v ¢ o o o & & = & = 11-44
The arithmetic statements . . . . & SN 11-51
Arithmetic operands limited to 13 4rglts
Overlapping 0p2randse v« « o o o « « = =« SR~ 11-51

The ACCEPT statement (only one transfer of data) 11-53

Ihe ADD stateément ¢ o o o o o o » & o & & & & & 11-55
identifier/literal series

- T0 identifier
GIVING identifier
ROUNDED phrase
SIZE ERROR phrase
1 4 O D et c e e e c e a——

* The compiler limits the intermediate results
{ # of- any arithmetic operation to 12 digits, which
* nay cause errors when the composite of operands
* in the ADD statement has 18 digits. The SIZE ERRGR
* code is also being performed even thouah no SIZE
: * ERROR should occur in the ADD operation. (Refer to
: * Nucleus 5.5 on page 11-55.)
* (NC106.B.1) :
* e ,—n. ------ - ——— ———— - ——— ————_— -~ -~ ——— -
The ALTER statement (only one procedure-nane). . 11-57
The DISPLAY statement (only one transfer of data) 11-59
20105 R S S e o (ST SS R T T YO o) Sui SO N
. * Yhe .compiler has a Limit of sixteen (15) sending
2 * operands in a DISPLAY statement. (Refer to Nucleus
* 5.8 on page 11-59.)
* (NC10%.4)
¢ the DIVIQE statemeni * » o ® o & & ® ®© ® o ® o ® '11-61
INTO identifier ’
- s

PP
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BY identifier/literal
61VING identifier
ROUNDED phrase
S12E ERROR phrase 2
2.1.6 e el et s e e e e, —————

c.1.7

2.1.8

* The compiler has a problem with DIVIDE when the

* data items have a SIGM SEPARATE clause 2s part of
* the data description. (Refer to Nucleus 5.9 on

* page II-51.)

* (NC117.3.1 an3d NC117.3.2)

The ENTER statesent « o o e« &« & & o & » & & = = » c
The EXIT Statement o o v o » & & = & % & w = & 11-64

The GO TO statement (procedure-name is rejuired) 11-65
DEPENDING JN phrase
st WFIoMEIT statenent (statemeats wust 22 imparative) 11-656

t1Sc phrase
The INSPECT statement (only sincle character
data HEOR) o o e o im = o 6 6 N o o e e 11-68
TALLYINS phrase
ALL
LEADING
CHARACTERS
REPLACING phrase
ALL
LEADING
FIRST
CHARACTERS
TALLYING and REPLACING phrases
The MOVE statenent « o ¢ o o ¢« © & & & & & & % 11-74
10 identifier
identifier series
The RULTIPLY statement « o« o« o« ¢ o « ¢ ¢« & ¢ o » 11-77
BY identifier
GIVING identifier
ROUNDED phrase
SIZE ERROR phrase

- - -~ -~ —— —— - ————— -

* The compiler has 2 problem with MULTIPLY when the
* data items have a SIGN SEPARATE clause as part of
* the data dJescription. (Refer to Nucleus 5.15 on
- page 11-77.) ;

* - (NC120.3.2)

e e e il A S i

The PERFIRM statement, « o o v« o s o o = &« » & » 11-78
procedure-name . .
THRU phrase
TIMES phrase

- - - - - -~ -~ -~ -~ - - - ——— - -

* The compiler has a Limit of 15 active levels in
* a sequence of nested PERFORM statements. " (Refer to
* Nucleus 5.17 on page 11~78.) .
’J
19
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. T (NE102.)
THe STOP SEALENENT » o & = = » = & & & » = = & = 11-85
literal -
RUN

The SUBTRACLT Statement . . o o o & o = @ & = = = 11-89
identifier/literal series
FROY identifier
GIVING identifier
ROUNDED phrase g
SIZE ERROR phrase

2.1.9 s e
* The compiler has a oroblem with SU3TRACT when the
* SIZE ZRROR option is used. The SIZF [RRCR code is
* executed even though no SIZfF ERIVD® should have occurred
* 830 0 the SUBTRACT op2ration. (Refer to Vucleus 5.20
B % g a32 11-32.)
* (NC106.3.2)
-. -
- ( i)
L}
E
|
4
s
9 20
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2.2 TABLE HANDLING LEVEL 1
Language (>nceots
tiser~defined WOrdSe o' o wic = = & % = w & & & & 5 1-76
index-name
Subscripting = 3 levels o < o o = 5 o o = = = & = 1-89
Indexing ~ % VevelsS o o o o d o o » o o o o o & = 1-89
Pata Division
2e2.1 2 wemeemscmemrnser e s s e e s e et e e - ——————————————
* The compiler has a linit of 4095 characters for
* any (23JL data item (group item, elementary item,
* or table). (Refer to Table Handlina 2. on page 1I1I-2.)
* s (TH1J7.A and TH123.A4)
ERe OCCURS ClBUSE & & o & o o o o o » onle e 111-2
integer TIM“ES ;
INDEXED BY index-name series
The USAGE 1S INDEX Clause < = ¢ s o & o & o & & & 111-5
Procedure Division
Relatton conditions « « s « o o % & & = = & % & @ 111-6
Comparisons involviny index-names aad/or
index data items
Overlapping OpErandsS. o o o o o @ = & o o = & & » 111=6
e 'SET STIUEMENT 5 s v o @i o @hie 1o ia wml & e 111-11
index-name/identifier series z
index=-nane
2.2.2 2  seecemccccccccemcecesccacee-- e
* The compiler cannot handle leading zeroes in a
* nuaeric Literal in the SET statement. (Refer to
* Table Handling 3.4 on page II1I-11.)
* . (TH134.R)
UP BY identifier/inteqger
DOWN BY identifier/integer
index-name series
¥ L
a - :
.
. /’

21
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2.3 SEQUENTIAL I-0, LEVEL 1

Lanquage Concepts
User-defined words . « . =
file-nane
record-nanmne
I=0 SCRLOS &' o o & @ 9o B @ 0w o e e e e ee « B

LEN

Environment Division
The FILE~CONIROL Paragraph « = « » = = & & & % & & = =« E~4
The Tile canVeol SBEEY = + & = = & w00 » % » % w0 o & = JV=4
SELECY clause
ASSIGN 10 implementor-name clause
IRGANIZATION IS SEGQUINTIAL clause
ACCESS MODE IS SEGUENTIAL clause
FILE STATUS clause
The I-0-CINTRI. POTEAT PP & < o & = o % v &« » o & = « IV=H

RERUN clause .
. T L sttt e

* The compiler does not support the RERUN statement.

* (Refer to Sequential I-0 215 on page 1V—=6.)

* (5QT1%2.8.2)

SAME AREA clause . -
SAME AREA series 5
Data Division .
FRLE SEct 0N = = o o @ v e m o & » & & & & = & e e w AVE9
ke Tile description eatry « = = s & o & » & & & & & « V=10
The record description entry « o« » o o & % = » o & o « IN=9
The JLOEE CONTAINS Clauses « & & & & & % = & & v /o & « IV=-19
integer CHARACTERS
integer RECORDS
THe CODE=JET Clauses o & & » % & & & o & & o & @ & » @ AV=§
The BRTR RECORDS slavses o s a o o o 3. 2 » & & & & & = EV=13
data~name
data-name series
The LASEL RECIRDS wlause o s « o« o v o & o % % & & & & IvV-14
STANDARD “
= OMIJTED
The RECORD CONTRINS clause « o« o o o o v o » &« & » & « IV=~18
integer-1 T0 integer-2 CHARACTERS
The VALUE OF Clouses ¢ o« o 's o & s 5 % & & o & o =% o JU=39
isplemantor-nane IS Lliteral
inplementor-name IS (iteral series

Procedure Division
The CLOSE statenent (only a single file-nane nay appear
in a CLOSE statement). ¢« o o o = ¢ « « « & & &« « 1V=20
REEL
UNIT :

- - - . po v g ——— e —— | — .- -
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The OPEN statenent.(onl& a single file-name may appear
i an OPEN statementde o & & = & v & w o o = o = IV-26
INPUT
OUTPUT &
I-0 ’
Ehe [READE STACARENE o e 'w = ahs o = (& o & o o olis i = = JTU~28
INTD identifier
AT END phrase
The RESRITE statementc = & o o o & & & & & = = = = « = T¥=31
FROY identifier ’
The USE fstatenentcolc oo v e o o o o & % @ & o @ = o« = JEV-3Z
EXCEPTION/ERRIR PRICEDURE
ON file-nane

ON INPUT

ON DJUTPUT

ON I-0

Tihel HRITE statienent - o & & & = & o & = & 5 o = =« = & « IN=54
FROM identifier
BEFORE/AFTER integer LINES .
. T e
* The compiler has a series of oroblens with WRITE
* 3EFORE/AFTER ADVANCING integer LINES. Numeric
* Literals cannot have leading zeroes. The figurative
* constant Z2ERO and the numeric literal ) cannot be
* 1sed. WRITE REFORE ADVANCING 1 LINES advances
* before the WKkITE is performed. (Refer to Seauential
* 1-0 4.5 on page IVv=-34.)
* -- (SQ1201.4.1, S@101.A.2, SR1D01.%.1, and SQ101.3.2)
BEFORE/AFTER PAGE
“ Ll
% - £
1
. /I -
.'23
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SECTION 3. COWPILER STATUS 9

Section 1.5 explains the four levels of Federal Standard CIBIL. This
section lists the discrepancies described in Section 2 by the Federal
level in which the problem occurs. ALl errors Listed for a lower level
are also errors in any hijh2r level, even though they are listed only in
the lower level. The parasraph number from Section 2 is used to reference
the érrors in each federal level.

3.1 Low Level

3.1 .13 Nucleus Level 1
2.1.1 Continuation of WORKING-STORAGE SECTIJN heoader.
2.1.2 Syntax for switch mnemonic-name in SPECIAL-NA%ES paraaraph-.
2.1.3 Storage allocation for SIGN IS SEPARATE clause.
2.1.4 ADD SI1ZE ERROR problem, also 3 comnpiler linit of 18 digits
for any arithmetic intermediate result. ]
2.1.5 Linit of 16 sending operands in a DIS?LAY statement.
2.1.56 DIVIDE problem when SIGN 1S SEPARATE.
2.1.7 MULTIPLY problem when SIGN IS SEPARATE.
2.1.8 Limit of 15 active levels in a nested PERFORY sequence.
2.%.9 SUBTRACT problem when SIZE FRROR s20tin>n is us2d.

3.1.2 Table Handlina Level 1

2.2.1 Limit of 4095 characters for any CORBOL data item.
2.2.2 Leading zeroes in numeric literals in the SET statement.
3

3%, Sequential I1-0 Level 1

2.3.1 The RERUN statement is not implemented.
2.3.2 Problems with #RITE BEFORE/AFTER ADVANCING integer LINES.
3.2 Low Intermediate Level

Validation at this level not attempted.

-
3.3 High-Intermediate Level ;
Validation at this level not atteqpted.

3.4 High Level

Validation at this level not attempted.
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SECTION 4.  SOFTWARE ENVIRINWENT.

The compiler referenced in this document was validated usina the software
eavironnent described in this section. Jhen using a modification of the
Jescribed environment., the compiler may or may not coatinue td> conform td> the
Standard. It should be noted that dJurina the validation process, an attempt
is made to validate as many different options as possible.

The use of compiler options, inplementor-names in the Environment Divisicn
373 any form of optimization which is not described in this report could cause
the compiler to produce a procram that does not oserform accordina to the
specifications of Standard C030L. OJnly the envircaneant described in this
document has been used with this conpiler to satisfy the r2quiresents of fFIP€
2JB 21 and FP¥R 101-32.1305.1a. (tny deviations which must be corrected as
ser the rcfercnc¢§ FPMR ar2 descrioed in Sections 2 and 3 of this report.)

~
S

1. OUptions or paraneters used on the processor call statement for the compiler.

The following options/paraneters were used durina the validation.
dptions specified:
The largest possible task size was requested for all executions.
SWITCH 1 was set ON.
2. Environment Division implementor-names.
Printer destined files
"SY:name.extension”.

Tape files

"MTn:name.exteasisn™.

-
Sequential Mass-storage files : A
- - +

-

“SY:name.extension". Ml T

Random Access files
N/A

Sort files (SD)

25
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N/A .
Switch names

SWITCH 1
SWITCH 2

Source Computer names
pPoP-11.

Object Computer names

pppP-11

3. Optimization. The compiler may or may not have optimization features.

1f there was an optimization feature availabler it was used durinc the
validation process (during a separate execution of the Compiler Validation
System) to determine if its use causes the conpiler to oroduce a rrogram which
does not give the expected results. If the optimization is invoked through =
the compiler cal statement then it is mentioned in paraaraoh 1 above. 1t

it is invoked throuaoh the introduction of syntax in other than the Data

and Procedure Divisions of the source pronsram it is shown below. Optimization
which would require modification to the bata and Procedure Divisions is not
considzared in this report in that it is beyond the scope of the use of
standard COBOL and the validation process.

N/A

4. Compiler.

POP~-11 CQ30L Compiler Version 2.0

5. Operating system. s
. - :
RSTS/E s 5
2 :
c # 26
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APPENDIX R ¢

VALIDATION SUMMARY WORKING DOCUMENT
A-1 This appendix is a working paper produced duriny the validation
and documents the results of the compilation and execution of each of the
programs comprising the CCVS. The results contained herein are based on
the use of the compiler within the Validation Environment identified in
this appendix. This 3pp2nidix (Validation Summary Jorkino document) is not
part of the official validation Summary Report (VSK) and is ndot intended
t> refl2ct in any way the conpiler's usefulness or degree of conformance
to the language specifications.

The reader of this appendix should keep in mind that the same pro-
blem area may appear in more than one procran, dbut is considered only as ane
single discrepancy and as such is reflected only once in the tody of the
VSR. (The VSR will in turn only reference the first occurrence of the
sroblem in the appendix.) "

This appendix is divided -into two parts. The first part describes
the Validation Environment. The second part of the document is dividea into
cateqories of information: compilation and execution results.

The reference documnent for COBOL is FIPS PU3 21-1 (Xx32.23-1974).
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VALIDATION ENVIRONMENT !
COMPILER JDENTIFICATION: PDP-11 CO80OL Compiler Version 2.0 ;
COYPUTER SYSTENM: POP=-11/70
JPERATING SYSTEM: RSTS/E :
NJCLEUS MODULE LEVEL 1 . ’
NC101

A. Compilation

No errors.

B. Execution

No errors.

A. Compilation
No errors.
8. Execution
The executioq of NC102 stopped in PFM-TEST-14 with the message:
FO0D012 PROC:12/22D TOO MANY ACTIVE PERFIIWS.
PERFORM-TEST-14 is a test of the nested PEKFORM statement with 22

levels. The conpiler can handle a maxinun of 1% levels in a nested
PERFORM,. PFW~TEST-14% was deleted.

NC103 =3

A. Compilation ey '

The compiler does not accept the syntax for mnenonic-name for a switch
in the SPECIAL-NAYMES paragraph.

SPECIAL-NAMES. 1imnolewentor-nanz IS mnemonic-nane, IN STATUS IS
condition-name-1, OFF STATUS IS condition-name-2.

After the mnemdonic-nane reference was deleteds the saitch and coadition-

28
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NC104

A.

NC107

name refcrences functioned Jccarding to the Stanjar3i.
Execution
No errors.
thru NC105
Comnpilation
No errors.
Execution

No errors.

Compilation

A warning message that POSSIBLE HIGH ORDER RECFIVING FIELD TRUNCATION
might occur was givea by the conoiler for ADD-TEST-41.

Execution =

ADD-TEST-3? and ADD-TEST-41 failed. These are ADD data-name

series tests with op2rands like 2IC S?(18) and SV9(1%). The composite
operand does not exceed 18 diaits. In ADD-TEST-39 the SIZE

ERROR did not occur; however, the result of the 40D was
=999979997999999997 instead of the expected value 1. In ADD-

TEST-41 the SIZE ERROR did not occur yet the result was =.9

instead of the expected value of .1 .

SUB-TESTS-43, 44, 45, and 46 failed. These are tests of SUBTRACT
data-name series GIVING result OV SIZE ERROR. Tests &4 and 456

show that a SIZE ERRIR was produced durina the subtract even though

no SIZE ERROR was expected. Like ADD-TESTS-39 aad 41 above, the

operands include those with PICTUREs Llike S?2(13) and SV?(1%). In
SUB-TEST=43 the result was -999999999999999999 instead of the expected
value of D. In SU3-TEST-45 the result was -.9 instead of the value .J .

—

The compiler has a Llimit of 18 digits for any intermediate result.
AL [}

Compilation
No errors.

Execution
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NC108

NC110

A.

NC114

No errors.

Compilation

The mnemonic switch name had to be deleted. See NI103.

Execution

No errors.

Compilation

PYISP=11575~92 and 13 had to be deleted.

These are DISPLAY tests

with 21 operands. The compiler has a Llinit on the nunber of
operands that are allowed in a2 DISPLAY statement.

Execution
No errors.
thru NC112
Compilation
No errors.
Execution

No errors.

Compilation

Lines 003300 thru 303200 had to be modified. .

the WORKIN3=-STIRAGE

= =

D03000 WORKINSG~-
003100~ STORAGE
003200 SECTION.
Execution

No errors.

thru NC116

SELTION header which is split across lines
using the continuation character hyphen in column 7.

t
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Compilation
No errors.
Execution

No errors.

Compilation
No errors.
fxecuiion
DIV-TEST-7 is as follows:

DIVIDE D.097 INTO DPIV7 ROUNDED ON SIZE ERROR ...
The SIZE ERROR occured as expected; however., the resultant
identifier was changed from its initial value of 9.6 to a finatl
value of 99. DIV-TEST-8 failed because is is a check on whether
the resultant identifier was chanaed after a SIZE ERROR ocurred.
The resultant identifier was contained in a group item which was
described as 'TRAILING SEPARATE® for the signs within the data
items subordinate to the group. e
DIV-TEST-19 failad. The test is as follows:

DIVIDE A?7-DS-22VI0 INTO WRK-DS-LS-18VID.

77 A99-0S-020V0D PIC S99 VALUE 99.

77 WRK-DS-LS-18v00 PIC S9C(18) SIGN IS LEADING SEPARATE CHARACTER

VALUE 99. i

A result of 0 was produced instead of the expected value of 1.

-
COmpilationf. v
No errors. s .
Execution

ADD-TESTS-39 and 41 failed. These are the same tests as in NC1J05.

Compilation
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TABLE
TH101

‘.

No errors.

Execution =

4
SUB-TESTS-44 and 45 failed. The SIZE ERROR code was executed even
though no SIZE ERRIR should have occurr23 for the SJBTRACT operation.

Conwpilation
No errors.
Execution

MPY-TEST-2 failed. The group sign is LEADING SEPARRTE,. This same
test passed in NC1J31 with the sign clause not specified for the
data items. y

WPY-TEST~S5 failed. The compiler produced the warning messages:

1 00433 0371 POSSIELE HIGH ORDER RECFIVING FIELD TRUNCATION
1 DD433 0372 POISSIBLE LOW ORDER RECEIVING FIELD TRUNCATION.

The SIZE ERROR should have been executed durina the multiplication
in MPY-TEST-5. MPr~TEST-6 also failed. The receiving field should
not have been changed from the initial value of 4. The resultant
field was chanjed to 10.

The compiler stored the data 10 in the data iten “ULTS which is PIC 9
and also stored the data 100 in MULTE which has a PIC 99. The 01 level
group data name wnich includes MULTS and MULTS has LEADING SEPARATE

for the sign; however neither YULTS nor %ULT6 have the sign S as part of
the PICTURE character-strina.

This problem csused MPY-TESTS-9, 10, 11, and 12 to fail by not

performing the SI2E ERROR and changing the resultant field from the
initial values.

.
HANDLING “OXULE LEVEL 1

thru TH103 e '
Compilation

No errors. -

Execution

No errors.
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TH104
A. Compilation F

TH10S

A.

4

The conpiler can not handle leading zeroes on a numeric literal; e.g.

034700 SET Ipx-1 TO 00J300003022120230004.
ALl occurrences had the leading zéroes removed.

Execution

No errors.

thru TH106
Compilation - ¢
No errors.
Execution

No errors. -

Compilation

The compiler issued the followina fatal error message because the numter
of characters in the 01 group level exceeded 4295:
F 00115 0575 DATAITEM LENGTH EXCEEDS 4395 CHARACTERS.

An option was set to ignore the fatal error and no other changes hai to
be wade to successfully run the routine.

Execution
No errors. .

it - By
Compilation

The fatal message that a data item exceeds 4095 characters was produced
by the conpiler ( see TH107 ).

Execution

No errors.
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TH109 thru TH111
A. Compilation
No errors.
B. Execution

No errors.

SEQUENTIAL I-0 “MODULE LEVEL 1
Se101
A. Compilation

1. The compiler issues a warning messaae and Joes not accept 17
leadina zeroes on a numeric literal such as 0302200203330000UGC01T .

W 006430 0243 INTEGER VALUE TJ) B8I5. LARSEST VALUE USED.
W 02432 0340 .ADVANCING. INTEGEK TOO 8IG. TRUNCATECD T0 63.

ALl such Leadino zeroes occurred in the WRITE ADVANCING numeric Literal
LINES statements. The leading zeroes were omitted.

2. The compiler does not accept the figurative constant ZERO in the WRITE
ADVANCING statement.

3. The compiler also dces not handle a numeric literal with the value >f
zero in the WRITE ADVANCING O LINES tests for overprintina. ALl such
occurrences were changed to ADVANCING 1 LINES. This caused overprint

! tests to fail.

B. Execution

1. The follovwing tests failed because the compiler could not WRITE 3EFORE
C or AFTER ) ADVANCING O LINES.

WRT-TEST-778
WRT-TEST-15716
- L]
2. The following tests failed because the comnpiler does not correctly
handle a WRITE BEFORE ADVANCING integer LINES statenent.

WRT=TEST=01 thru 06, WRT-TEST-09 thru 12, JRT-TEST-15 I .
' WRT-TEST=17 thru 13, JRT-TEST=21 thru 22, WJRT-TEST=-27 thru 28
: dRT-TEST-31 thru 32.

5010? thru SQ112

7’




i
fpanp—

CCVST74-VSR160

A. Compilation

i No errors. -
| ¢
k 8. Execution
|
i No errors.
|
£
$2113

A. Compilation
1. Syntax for switch mnemonic-name (see N£133);
2. The RERUN statement is not implemented for this comwpiler.
The entire [-0 CJINTRIL parangraph with the RZIRUN statement was
deleted.
B. Execution
| No errors.
S2114 thru S2117
A. Compilation - - "
No errors. =

B. Execution

No errors.







