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SECTION 1. INTRODUCTICN

1.1 Purpose of the Validation Summary Report

The purpose of the Validation Summary Report (VSR) is to identify individual
COBOL language elements whose implementation does not conform to American
National Standard Programming Language CCEOL , X3.23— 19711, and to Federal Stan-
dard COBOL as adopted from the Amer ican National Standard by Federal Informat ion
Processing Standard 21— 1 (rIPS PUB 21— 1).

1.2 Preparation of the VSR

The Validation Summary Report is prepared by analyzing the results of running
the COBOL Compiler Validation System (CCVS). The CCBOL Compiler Validation
System cons ists of audit rout ines conta ining features of Federal Stan dard COBOL ,
their related data , and an executive routine (VP—routine) which prepares the
audit routines for compilation . Each audit routine is a COBOL program which
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 compiling and executing 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 terminating
compilation , giving fetal diagnostic messages , or terminating execution abnor-
mally, 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 data from which the members of the Federa l CCBOL Compiler
Testing Service produce a Validation Summary Report.

1.3 Organization of the VSR

The Validation Summary Report is made up of several sections the contents of
which are described below .

a. Section 2 summarizes the results of the compilation and execution
of the programs comprising the COBCL Compiler Validation System . Section 2
is subdivided into a subsection representing each level of each module defined
in American National Standard Programming Language COEOL , X?.2?_197Z1 . Each
subsect ion contains a list of all of the language elements which must be
implemented in order to claim support of that level/module. The list of
language elements will be annotated to include a description of both syntax
and semantic errors detected during the validation .

b. Section ~ — FIPS PUB 21-1 defines four Federal levels of the COBOL
Standard . Section ~.1 of the VSE lists the discrepar.cies described in Section 2
by the Federa l level in which the problem occurs. Section ~.2 lists discrcpan—
des for the Report Writer Module , which is not a part of Federal Standard
COBOL.

c. Section 11 containe information which describes the software environ-
ment in which the compiler was tested. This includes the name and version of’
the operating system; the implementor-names which were used in the Environment

1
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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 compiler optimiza-
tion features .

d. Section 5 contains the results of the ASCII validation . The purpose
of these tests is to ascertain whether magnetic tapes written in ASCII code and
with ANSI standard labels , an d car d 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 Document , a working
paper resulting from the compilation and execution of the CCVS , and from which
the VS}1 is derived .

1.14 Abstract Covering Compliance to ANS COBOL

Definition of an Implementation of American National Standard Programming
Language COBOL (excerpts from Xp.23_19711 , Cha pter 1 , Section 1.5).

An implementation is defined to meet the requirements of the American
National Standard COBOL specification if that implementation includes a
fully implemented specified level of each of the functional proccrsir.g
modules 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-
mentat ion mus t :

a. Not require the inclusion of substitute or additional language ele-
ments in the source program , in order to accomplish any part of. the function
of any of the standard language elements.

b. Accept all standard language elements contained in a given level
of a module which is specified as being included in the implementation ,
except as specifically exempted (as pertaining to specific hardware components
for which support is not claimed). See “Elements that Pertain to Specific
Hardware Components” below.

These points are of par ticular pert inence in two areas:

( 1 ) There are throughout the American Nat ional Standa rd COBOL
specification certain language elements whose syntax , or effect , is specified
to be , 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 implementor—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 provided outside the source program that
accomplishes a function specified by any partic~lar standard CCEOL element ,
then the implementation must not recuire , except for Environment Division
elements , the specification of that external function in place of or in
addition to that standard language element:

The following ourlifications apply to the American National Standard COBOL
specification :

a. There are certain language elements which pertain to specific types
of hardware components. In order for an implementation to meet the require-
ments of this standard , the Im plernentor must specify the minimum hardware2



configuration required for that impl ementation and the hardware components
that it supports. Further , when support is thus claimed for a specific hard-
ware c~rnponent , all standard language elements that pertain to that component
must be implemented if the module in which they appear is included in the
implementation . Language elements that pertain to specific hardware com-
ponents for which support is not claimed , need not be implemented . However ,
the absence of suc h elements from an implementat ion of American Nat ional
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 processing modules and of the Nucleus , elem ents or
functions that either are not defined in the American National Standard COBOL
specification or are defined in a given level of a standard module not other-
wise included in the implementation , meets the requirements of this Standard .
This is true even though it may imply the extension of the list of reserved
words by the implementor , and prevent proper compilation of some programs that
meet the requirements of this Standard . The implementor must specify any
optional language ( language  not def ined  in a specified level but defined else-
where in the Standard ) or extensions (language elements or functions not
defined in this Standard ) that are included in the implementation .

d. In general , the Ar erican National Standard COBOL specification
specifies no upper limit on such things as the number of statements in a pro-
gram , the number of operands permitted in certain statements , etc. It is
recognized that these limits will vary from one implementation of American
National Standard COBOL to another and may prevent the proper compilation of
some programs that meet the requirements of this standard .

IM PLE MENTO R—DEFI N ED LANGUAGE SPECIFICATIONS

The language elements in the following lists depend on impler,entor defini-
tions to complete the specifleator . of the syntax or rules for the elements.

The elements whose syntax is partly implementor—defined are :

Element Implementor—Defined Aspect

SOURCE—COMPUTER paragraph computer—name

OBJECT—CC MPUTER pa ragre ph computer —n ame

MEMORY SIZE clause inte ger

alphabet—name implenentor—name; whether imple-
mentor—names are provided .

SPECIAL—NAMES paragraph implementor-name

ASSIGN clause implementor—name

VALUE OF clause implementor—rame ; whether implernentor—
names are provided .

3
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RERUN clause implementor—name and the form ; the
implementor prov ide s at least one
of seven specified forms.

CALL and CANCEL statements relationship between operand end the
referenced program .

COPY statement relationship between lIbrary—name
text—name , and the library .

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 implementor—defined are :

Element Implementor—Defined Pspect

alphabet—name The correspondence between native and
foreign character sets.

implementor-nane switches Whether setting can change during
execution .

USAGE IS CONPUTATIONP.L Representation and whether automatic
clause alignment occurs .

USAGE IS INDEX clause Representation and whether automatic
al ignm ent occurs.

SYNCHRONIZED cl ause Whether implicit FILLER pos itions are
generated ; their effect on the size
of group items and redefining items.

ACCEPT statement Maximum size of one transfer of data
in Level 1 Nucleus.

DISPLAY statement Maximum size of one transfer of data
in Level 1 Nucleus.

Numeric test Representation of’ val id  sign in the
absence of the SIGN IS SEPARATE
clause.

Comparison of nonnurneric items Collating secuence , wher e NATIVE or
imp lem en tor — n ame col lat ir .~ sequence
is implicitly or explicitly
specified.

Arithmetic expressions Number of places carried for inter-
mediate results.

it
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Elements That Pertain to Spec ific Hardware Components

The standard language elements in the list that follows pertain to specific
types of hardware components. These language elements must be Implemented
In an implementation of American National Standard COBOL when support is
claimed , by the implemer.tor, for the specific types of hardware components to
which they pertain , and the module in which they are defined is included in
that implementation .

Element Har dware Component

CODE— SET clause Device capable of supporting the
specified code.

MULTIPLE FILE TAPE clause Reel

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

CLOSE.. .NO REWIND statement Reel or mass storage

OPEN. . . REVERSED statement Reel with the capability of making
records available in the reversed
order; mass—storage with the cap-
ability of making records avail-
able in the reversed order .

OPEN... NO REWIND statement Reel or mass storage

OPEN.. .1—0 statement Mass storage
(Sequential 1—0 only)

OPEN EXTEND statement Reel or mass storage

REWRITE stat ement Mass storage
(Sequential 1—0 only)

SEND.. .BEFORE/AFTER Devices capable of vertical posi—
ADVANCING statement tioning ; devices capable of’ action

based on mnemonic—names.

USE. . .1—0 (Sequential Mass storage
1-0 only)

WRITE. . . BEFCRE/AFTER Devices capable of vertical posi—
ADVANCING tioning ; devices capable of action

based on mnemonic—name.

1.5 The Federal COBCL Standard

The COBCL compiler validation results enclosed in this document re f l e c t t he
degree to which the subject COBOL compiler implements the Federal COBOL
Standard . The Federal COBOL Standard i~ essentially the same as the
American National Standard Programming Lanzuage CCEOL , X3.23—197~4 , with two
exce pt ions :

5
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The Federal COBOL Standard defines ~ levels and the ANSI
Standard def ines  only the min imum COBOL implementa t ion  and
the ful l  standard . Low and High levels of the Federal
COBOL Standard (see 1.5 . 1)  correspond to the above two AN SI
levels (minus  the Report W r i t e r  m o d u l e ) .  Two addi t ional
levels , low—inte rmed i a te  and h i g h — i n t e r m e d i a t e  have been
Included in the Federal S tandard  between the highest  and
lowest subsets.  These add i t iona l  levels accommodate
hardware which cannot support the  fu l l  s tandard , but which
Is capable of implement ing  more than the minimum s tandard .

The Federal COBOL Standard states that  the Report Wri ter  Module
is not mandatory in any Federal level , but that  the specifica-
tions contained in X p .2 ,~~19Th should be used to the extent
practical , consistent with requi rements .

The Federal COBOL Standard requires  that  a compiler contain as a minimum the
elements specified in at least one of the Federa l levels. No restr ict ions are
imposed on the inclu sion of selected fea tures  from higher  levels or~ even un ique
vendor extensions .  C omp a t i b i l i t y  amoun g various inp i ementat ion s  of a given
level con ta in ing  add i t iona l  features  must  be controlled by management  imposed
standards and r es t r ic t ions .

1.5.1 Federal Standard COBOL Levels

a. Federal Standard COBOL speci f ica t ions  are the language specif icat ions
contained in American National Standard Programming Language COBOL , X~ .23-197~l.
For purposrs of the Federal Standard , the modules defined in X?.2~

_ 1971l are
combined into four levels. Not all computers are large c-nouzh to ac’~ommodate a
COBOL compiler containing the full f~NSI Standard . Therefore , the Federal
Government requires that all compilers acquired by its agencies contain as a
minimum one of the four Federal levels , depe ndi n g cm machine size , eonfi~ uration
and user needs.  The knowledge that  all computers will  support at  least one of
these four subsets simplifies the task of developing machine—independent COBOL
programs .

b. The four levels of’ Federal Star.dar d COBOL are iden t i f ied  as :  Low ,
Low—Intermediate , High—Intermediate , and High. Each Federal Standard  COBOL
level is composed of either th~ high or low levels of the nucleus and ten of
the eleven Functional Processing Modules (FPMs) defined in X?.2~— 197~4.
The four Federal standard CCBOL levels are reflected in the following table.
The numbers in the table refer to the level within the FPN or nucleus as
designated in X3.23—197~4 , and a dash in the table denotes that the corres-ponding FF11 is omit ted .

Low High
Inter— Inter—

Low mediate medi ate High
Level Level Level Level

6
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NUCLEUS 1 1 2 2

FPMs

TABLE HANDLING 1 1 2 2
SEQUENTIAL 1-0 1 1 2 2
RELATIVE 1-0 - 1 2 2
INDEXED 1-0 - — - 2
SORT-ME RGE - - 1 2
REPORT WRITER — — — —
SEGMENTATION — 1 1 2
LIBRARY — 1 1 2
DEBUG - 1 2 2
INTER—PROGRAM

COMMUNICATI ON — 1 2 2
COMMUNICATION - - 2 2

1.5.2 Conformance to Federa l Standard COBOL

A compiler implemented in conformance  to Federal Standard COB OL must meet at
least the fol lowing requirements .

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

b. The implementation must meet all of the requirements defined in
American National Standard COBOL , X?.2~— 1~ 7~4 , Section I, paragraph 1.~~, Defini-
tion of An Implementation of American National Standard COBOL which is pro-
vided in section 1.1~ of this VSR .

c. The implementation must provide a facility for the user to optionally
specify a level of Federa l Standard CCBCL for monitoring his source program
at compile time . The monitoring will be an analysis of the syntax used in a
source program against the syntax included in the specified level of Federal
Standard COBOL . Any syntax used in the source program that does not conform
to that allowed by the user selected level of Federal Standard CCBOL will be
diagnosed. The syntax diagnosed as not conforming to the specified level will
be identified to the user through a diagnostic message on the source prc~ram
listing. The diagnostic message will contain , at least : (1) Th~ identification
of the source program line number in which the nonccnforming syntax occurs ,
(2) the identification of the level of Federal St~ ndard COBOL that supports
the syntax or that the syntax is nonstandard COBOL .

1.6. Use of the VSR

The Federal COBOL Compiler Testing Service may make full and free public
disclosure of the Validation Summary Fieport (VSR) in accordance with the
“Freedom of Information Act ” (5 U.S.C. ~Y552). The results of ’ the  v a l i d at i o n
arc only for the purpose of satisfying United States Government requirements ,
and app~.y only to the computer system , operating system release , and ccmpilcr
version identified in the VSR.

The COBCL Compiler Validation System is used to determine , insofa r as is

7 

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



prac tical , the degree to which th~ subject compiler conforms to the COBOL
Standard . Thus , the VSR is necess~’rIly ~1scretionary and jud~mental . The
United States Government does not represent or warrant that the statements ,
or any one of them , set fo”th in the VSR -are accurate or complete. The VSR
is not meant to be used for the purpose of publicizing the findings summarized
therein.

1.7 Sources of Additional Inform”tion

FIBS PUB 21— 1 defines the Federal CCPOL Language Standard . This publication
is available from the Office of’ ADP ~‘tandards Nanagcment , National Bureau of
Standards , Washington , D. C., 202311 .

The detailed CC’ CL langu.~ge specifications are given in the publication
“American National Standard Programming Language CCBOL , X3.2~-19711”, available
from the American National Standards Institute , 1~I~ O Broadway, New York , New
York 10018.

An explanation of the COBOL Compiler Validation System is contained In the
CCVS Us er ’s Guthe. This documcnt explains how to run the compiler validation
system. The User ’s Guide and a magnctic tape containing a copy of the CCVS
programs are avai lable from the Na t ion a l  Technical  Informat ion Service ,
Spr in g f ield , Vi rg inia , 221 51. (Order ing informat ion  can be obtained from
the Federal COBOL Compiler Testing Service.)

1.8. Requests for Interpretation

Questions re-garding this VSR or the CCVS in general should be forwarded to the
FCCTS. If ’ any problem cannot be adecuately resolved through th” FCCTS, the
request for interpretation will be forwarded to the Federal COBOL Interpretation
Committee for f ina l  resolution .

A brochure descr ibing the va l ida t ion  process inc lud ing  th e procedures for
requesting a validation and resolution of questions involv~n~ ~r.terprrtation
of the current Federal Standard is available from the Dep artm ent of the N avy ,
Federal COBOL Compiler Testing Service , Washington , D.C. 2O~~6.

1.9 Modules and Language Elements Excluded from Testing

During an official validation , certain CCVS tests may not b€ used , and certain
facilities provided by the subject compiler may not be tested .

1.9.1 Federal Standard COBOL Approved Interpretations

The National Bureau of Standards published in the Federal Rc~ ister Vol. 111
No. 179, September lIt , 1976 , an approved interpretation of Federal Standard
COBOL as pertains to the evaluation of arithmetic expressions in the CONFUTE
statements. Thi n interpretation states that “size of the intermediate result
field is imp lemer tor—defined .”

Since the results of evaluating arithmetic expressions are not predictable , all
COMPUTE s t a t emen t s  and IF s t a t emen t s  con ta in ing  arithmetic expressions have
been removed from the COBOL Compiler Validation System .

1.9.2 Report Writer ?~odule

FIPS PUB 21— 1 excludes the Report Writer Module from the Federal COBOL Standard

.8
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Howev er , the Report Writer Module is still teste d during a val idat ion if support
for that module is claimed by the compiler vendor.

1.9.3 Communication Module

Although it . is part of Federal Standard COBOL as defined by FIBS PUB 21—1 , the
Communication Nodule is not currently tested in the course of an offIcial vali-
dation for two specific reasons. First , a large volume of requests for inter-
pretation on this module have been submitted to the cognizant ANSI committee
(X3J~I) for resolution. Secondly, facilities for testing were insufficient to
determine the validity of the Communication tiodule test programs during the
development of CCVS7ZI.

1.9.11 Vendor Omissions or Extensions

Language elements are not tested which have been legitimately omitted from the
implementation by the implementor (refer to 1.11). Additionally, no implementor
extensions to the standard COBOL language axe tested in any way.

1.10 Timeliness of the Validation Summary Reports

The timeliness of the Validation Summary Report is important. Compilers
and their related operatins system software are modified several times a year.
The Compiler Validation System used to validate compilers is also undated
during the life of the system . Therefore to ensure that the latest version
of both the vendor ’s compiler and the Validation System are the latest offici-
ally released versions , check with the :

Director
Federal COBOL Compiler Testing Service
Department of the Navy
Was hington , D. C. 20376
(202) 697—12117

Please use the Validation Summary Report number of this report when
corresponding with the Testing Service.

9
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SECTiON 2. DETAILED EVALUATION OF ERRORS .

This section summarizes the results of the compilation and execution of the
programs comprising the COBOL Compiler Validation System (CCVS). The version
of the CCVS 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-
sections is dependent on the Level of Federa l CCBOL being validated . There will
be a subsection for each level of’ each module which is validated . If the high
level of a module is validate d th en t here will be two subsect ions for th at
module; one for the low level and one for the high level .

A validation of the low level of Federal Standard COBOL would result in three
subsections being present. One for Nucleus level 1 , one for Sequentia l 1—0
level 1 , and one for Table Handling level 1.

Each error or deviation noted In this section makes reference to a pro2ram or
functional CCBCL module contained in Appendix A (Validation Summary working
Document). This reference provides the documented results of an occurrence
of errors/deviataions detected during the running of the CCVS using the compiler
within the environment identified within this document . The Validation Summary
Working Document is presented in sequence by functional module , func t ional
module level and program number as defined below.

Each program in the CCEOL Compiler Valid?tion System is identified by a 5—
character program name. The name associates the routine with the function~l
processing module and level of American National Standard Programming Language
COEOL tested within the program.

The five character name has the general format XXNMM . The first two
characters are alphabetic and identify the functional module tested by
the program. The pertaissable values are :

NC — Nucleus
TN — Table Handling
SQ — Sequent ia l  1—0
RL — Relative 1—0
IX — Indexed 1—0
ST - Sort-Merge
RW — Report wr i t er
SG — Segmentation
LB - Lib rary
DR - Debug
1C — Inter-Program Comniunic~ tion
CM — Commun ic ation

The third character of the audit routine name is either a 1 or 2, and
identifies the level of the functional module bein~ tested . Each module and
level is represented by several prcgraras. The fourth and fifth characters of
the program name are sequence numbers for programs which test features in the
same level of the same functiona l processing module .

As an example , the program name NC21O is the tenth proeran In the series of
routines which test the second level of the Nucleus module.

_  -
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Description of Section 2.

Each error/deviat ion is noted by number in the left  hand margin opposite
the language clement in question . This number is used in section 3 to
categorize errors by Federal level (See 1.5.1). Inserted directly below
the language element is a brief description of’ the error. To the right of
the langauge element is a page reference to Xa .23~ 19 7l1 , American Nat ion al
Standard Programming Language COBOL. The reference at the end of the
description of the error is to Appendix A which contains the detailed
information collected during the va l ida t ion . The reference is made up
of the routine name followed by an A or B ( A for compile t ime or syntax
error and B for execution time or semantic error) and a number which makes
the error unique in Appendix A.

Example:

2.1 Nucleus Level 1

Operational symbols: S V P 11—21
2.1.9

* The scaling character ‘B’ is not permitted in a
* PICTURE character—string.
* (NC1O1.A.2)

2.2 Sequential 1—0 Level 1

2.1 .9 represents the ninth error for Nucleus Level 1

11—21 represents the page in X 3 .23~ 197II where the language
element is defined

* Boxes the description of the error /deviat ion

N C 1O 1.A . 2  represents:

Program n~me — NC1O1
Syntax error - A
second error — 2

11
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2.1 NUCLEUS LEVEL 1

Language Concepts 1—75
Characters used for words 1—76
0, 1 , ... , 9
A , B, ..., Z
— (hyphen or m inus)

Characters used for punctuation 1—65
“ quotation mark
( left parenthesis
) right parenthesis

period
space

= equal sign
Characters used in editing 1—58

B space
O zero
+ plus
— minus
CR credit
DR debit
Z zero suppress 

-

* check protect
$ currency sign
, comma

period
/ stroke

Separators ~—75The separators , semicolon an d comma , are not
allowed 11— 1

Character—strings 1—76
COBOL words 1—76
Not more than 30 characters
User—defined words 1—76

data—name
Must begin with an alphabetic character 11—1
Must be unique; may not be qualified. . I l—i

level — number
mnemonic—name
paragraph-name
program-name
routine-name
section—name

• System—names 1—78
computer—name
Implementor-name
language—name

Reserved words 1—79
Key words
Opt ional wor d s
Figurative constants 1—80

ZERO
SPACE
HIGH—VALUE
LOW-VALUE
QUOTE

Special—character words 1—80

12
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Literals . 1—80
Nonnumerie literals have lengths from 1

through 120 characters
Numeric literals have lengths from 1 through

18 digits
PICTURE character—strings 1—82
Comment—entries 1—82

2.1.1
* The contiguous characters “C” , “0” , “P” , and “Y” were parsed
* and treated as a COPY verb in Identification Division comment—
* entries.

(LB2O1.A.1 , LB2O2.A .1 , LB203.A.1 , LB2014.A.1 , LB205.A .1)

Reference Format 1— 105
Sequence number 1—105
Area A 1— 105
Division header 1—106
Section header 1—106
Paragraph header 1—107
Data Division entries 1—107

Area B  1— 105
Paragraphs 1—107
Data Division ontriez 1—107

Continuation of lines 1—106
• Only nonnumeric literals may be continued .  Il—i

Comment lines 1—108
• Asterisk (

~
) comment lines

Stroke (I) comment line

Iden tificat ion Div~
qion I_911

The PROGRAM— ID paragraph 11—3
The AUTHOR paragraph 11—2
The INSTALLATION paragraph 11—2
The DATE—WRITTEN paragraph 11—2
The SECURITY paragraph 11-2

Environment Division 1—95
The SOURCE—COMPUTER paragraph 11—5

computer—name
The OBJECT—COMPUTER paragraph 11—6

computer—name
MEMORY SIZE cl ause
PROGRAM COLLATING SEQUENCE clause

The SPEC IAL- NAM ES p ar azr aph  11—8
implem entor—nar n e IS mnemonic—name
implementor-name IS mnemonic—name series
ON STATUS
OFF STATUS
alphabet—name clause
CURRENCY SIGN clause
DECIMAL-POINT clause

Data Division 1—97
Working—Storage Section 11— 11
The data description entry 11—12
The BLANK WHEN ZERO clause II—U4

13
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The data—name or FILLER clause 11—15
The JUSTIFIED clause (may be abbreviated JUST) 11—16
Level—number 11—17

01 through 10 (level numbers must be 2 digits) 11—13
77 11— 11

The PICTURE clause (may be abbreviated PlC) . . 11—18
2.1.2

* A PICTURE AB9 was flagged as erroneous.
* (NC11~~.A.1)

Character—string may contain 30 characters.  11— 18
Data characters: A X 9 11—18
Operational symbols: S V P 11—21
Fixed insertion characters 11—21
0 (may be used only in edited items)

B (may be used only in edited items)

$ (currency sign)
+ and -

DB and CR
/

Replacement or floating characters 11—21
$ (currency sign)
+ and -

Z
*

Currency sign substitutiom 11—21
Decimal point substitution 11—21

The REDEFINES clause (may not be nested).    11—27
The SIGN claus~ 11—3 1
The SYNCHRONIZED clause (may be abbreviated SYNC) 11—33
The USAGE clause 11—35

COMPUTATION AL (may be abbreviated COMP)
DISPLAY

The VALUE clause 11—36
literal

Procedure Division 1—99
Conditional expressions 11—111

Simple condition II—~ 1
Relation condition 11~ 111

Relationa l operators
[NOT ] GREATER TH A N
(NOT ] LESS THAN
(NOT) EQUAL TO

Comparison of numeric operands II—~2
Comparison of nor.nuraeric operands (oper-

ands must be of equal size) II—~2
Class condition  II~ ZI3

NOT opt ion
Switch—status condition II_1~l

The arithmetic statements 11—51
Arithmetic operands limited to 18 digits

Overlapping operands 11—51
The ACCEPT statement (only one transfer of data) 11—53
The ADD statement 11—55

114



identifier/literal series
TO identifier
GIVING identifier
ROUNDED phrase
SIZE ERROR phrase

The ALTER statement (only one procedure—n am e ) .  . 11—57
The DISPLAY statement (only one transfer of data ) 11—59

2.1.3
* Output of DISPLAYed numeric data was edited.
* (NC1O9.B.2 , NC 158.B.2, NC2014.B.2)

The DIVIDE statement 11—61
INTO identifier
BY identifier/literal

• GIVING identifier
ROUNDED phrase
SIZE ERROR ph ras e

The ENTER statement 11—63
The EXIT statement II—6~
The GO TO statement (procedure—name is required ) II—~5
DEPENDING ON phrase

The IF statement (statements must be imperative) 11—66
ELSE phrase

The INSPECT stat ement (only sing le charac ter
data item) 11—68

TALLYING phrase
ALL
LEP.DING
CHARACTERS

REPLACING phrase
ALL
LEADING
FIRST
CHARACTER S

TALLYING and REPLACING phras es
The MOVE statement II_7I~
TO identifier
identifier series

The MULTIPLY statement 11—77
BY iden t i f ie r
GIVING identifier
ROUNDED phrase
SIZE ERROR phrase

The PERFORM statement 11—78
procedure—name
THRU phras e
TIMES phrase

The STOP statement 11—85
literal

2.1.Zl
* STOP QUOTE statement failed to output a quote mark.
* . (NC1O9.B.1 , NC1~ 8.B.1)

RUN
The SUBTRACT statement 11—89

identifier/literal series
FROM identifier

15
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GIVING identi fier
ROUNDED phrase
SIZE ERROR phrase
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2.2 NUCLEUS LEVEL 2

All elements of 1 NUC 1 ,2 are a part of 2 NUC 1 ,2

Language Concepts 1—75
Characters used for punctuation 1—65

comma
sem icolon

Characters used for arithmetic operations 1—52
+ addition
— subtrac tion
* mult iplicat ion
/ division

**
Characters used in relations 1—66

equal to
> greater than
( less than

Separators 1—75
The separators , semicolon an d comma , are allowed .  11— 1

Character—strings 1—76
COBOL words 1—76
User—defined words 1—76

cond it ion-name
data—name

Need not begin with an alphabetic character .  lI—i
May be qualified if necessary for uninueness  11—1

Reserved words 1—79
Figurative constants 1—80

ZEROS; ZERCES
SPACES
HIGH-VALUES
LOW-VALUES
QUOTES
ALL literal

Connectives 1—79
Qual i f i e r  connectives:  OF , IN
Series connectives: , (sep arator  comma)

and ; (separator semicolon )
Logical connectives: AND , OR , AND NOT , CR NOT

Qualification 1—87

Reference format 1—105
Cont inuat ion of lines (con t inua t ion  of wor ds and

numeric literals is allowed) Il— i

Identification Division I—9~I
The DATE—COMPILED paragraph II_14

2.2.1

~ Comment-entry was not removed from DATE-COMPILED paragraph .
* (NC203.A .1)

Environment Division
The SPECIAL-tJAMFS pa.ragraph 11—8
alphabet—name clause

literal

17
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Data Division 1—97
The data description entry 11—12
Level—number 11—17

01 through ~9 (level—numbers may be 1 or 2 digits)
66
88

The REDEFINES clause (may be nested) 11—27
The RENAMES clause (m a y  be nes ted)  11—29

data-name
data—name THRU data—name

The VALUE clause 11—36
literal—i , l i t e r a l — 2
literal—i THRU literal—2
literal range ser ies

Procedure Division 1—99
Ar ithmetic expressions 11—39
Conditional expressions II—~l1
Simple condition II—~4i

Relational conditior II—~ 1
Relat ional  operators

[NOT] =
[NOT] >
[NOT) <

Comparison of nonnumeric operands (operands of
unequal size are al1ci.~ed) II—~2

Condition-name conditior II_14~I
Sign condition II_Z~

NOT option
Complex condition II— ’~5
Logical operators AND , CR , a..d NO T
Negated simple cond~ r~ on 
Combined and negated combined conditions II—~6

Abbreviated combined relation condition II_L~7
Multiple results in arithnetic statements 11—51
The ACCEPT statement (no restrictions on the number

of transfers of data ) 11—53
FROM phrase

The ADD statement 11—55
TO identifier serir~
GIVING identifier series
CORRESPONDING phrase

The ALTER statement 11—57
The series option is a’1ow~d

The COMPUTE stal-etent 11—58
identifier series
ROUNDED phrase
SIZE ERROR phrase

The DISPLAY statement (r.o rcstrietions on the number
of’ t r ans fe r s  of d~ ta) 11—59

UPON phrase
The DIVIDE statement 11—61

INTO identifier series
GIVING identifier sr r ir ~~
REMAINDER phrase

The GO TO statement (proceaure—name may be omitted).  11—65
The IF statement (nested statements) 11—66

18
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The INSPECT statement (multi—character data items)   11—68
ser ies

The MOVE statement II—71i
CORRESPONDING phrase

The MULTIPLY statement 11—77
BY identifier series
GIVING identifier series

The PERFCRM statement 11—78
UNTIL phras e
VARYING phrase

The STRING statement 11—86
DELIMITED series
POINTER phrase
ON OVERFLOW phrase

The SUBTRACT statement 11—89
FROM identifier series
GIVING identifier series
CORRESPONDING phrase

The UNSTRING s ta tement  11—91
DELIMITED BY phrase
POINTER phr ase
TALLYING phrase
ON OVERFLOW phrase

.

19
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2.3 TABLE HANDLING LEVEL 1

Language Concepts
User—defined words 1—76

index—name
Subscripting — 7 levels 1—89
Indexing — 3 levels 1—89

Data Division
The OCCURS clause 111—2

inte ger TIMES
INDEXED BY index—name series

The USAGE IS INDEX clause 111—5

Procedure Division
Relat ion condi t ions  111—6

Comparisons involv~r.~ index—names and/or
index data items

0verlappin~ operands 111—6
The SET statement Ill— il

index—name/id entifier series
index_name
UP BY identificr/ intez~er
DOWN BY identifier/integer
index—name series

20
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2.~l TABLE HANDLING LEVEL 2

All elements of 1 TEL 1 ,2 are a part of’ 2 TEL 1 ,2

Data Division
The OCCURS clause 111—2

• inte~ er—1 TO integer ’~ 2 DEP E NDING ON da t a—n am e
ASCENDING/DESCENDI N G d~ t a -r ~ me

d a t a — n a m e  series
ASCENDING/DESCENDING series

Procedure Division
The SEARCH statement 111—7

VARYING phrase
AT END phrase
WHEN phrase

The SEARCH ALL statement 111—7
AT END phrase
WHEN phrase

1

21
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2.5 SEQUENTIAL I-C LEVEL 1

Language Concepts
User— defined words 1—76

file_name
record-name

• 1—0 status IV— 1

Environment Division
The FILE-CONTROL paragraph IV_ 1~
The file control entry IV—~SELECT clause

ASSIGN TO implemrntor-n~-~e clause
ORGANIZ A TION IS SE C U E N T I A L  clause
ACCESS MCDE IS SECUENT I AL cl ause
FILE STATUS clause

The 1-0—CONTROL paragraph IV-6
RERUN clause
SAME AREA cl ause
SAME AREA series

Data Division
File Section IV—9
The file description entry IV— iO
The record description entry IV—9
The PLOCK CONTAINS clause IV— 11

integer CH A RA CTERS
integer RECORDS

The CODE—SET claus~ IV— 12
2.5.1

* Run—time loop in program using a file with a CODE-SE’I clause.
* (SQ111.?.1)

The DATA RECORDS claus~ IV— 17
data—name
data—name series

The LABEL RECORDS clause IV-1~STANDARD
OMITTED

The RECORD CONTAINS clause 1V— 18
integer— i TO inte~ er—2 CHARACTERS

The VALUE OF clause IV— 19
implementor—raa~e IS literal
implementor—name IS literal series

Procedure Division
The CLOSE statement (only a single file~rcm’- may appear

in a CLOSE statement) IV—20
REEL
UNIT

The OPEN st~temcnt (only a single file—r~me may appear
in an OPEN s t a t e m e n t )  I V — 2~I

INPUT
OUTPUT
1-0

The REA D statemert IV—28
INTO identifier

22 
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AT END phrase
The REWRITE statement IV—31

FROM identifier
The USE statement IV—32

EXCEPTION/ERROR PROCEDURE
ON file—name
ON INPUT
ON OUTPUT
ON I-C

The WRITE statement 
FROM identifier
BEFORE/AFTER integer LINES
BEFORE/AFTER PAGE

23
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2.6 SEQUENTIAL I-C LEVEL 2

All elements of 1 SEQ 1 ,2 are a part of’ 2 SEO 1 ,2

Language Concepts
Special register 1—80

LINAGE-COUNTER IV—3

Environment Division
The F1LE-CCNTROL para~ raph IV-14
The file control entry IV—14

SELECT clause
OPTIONAL phr~sc

RESERVE integer ARE~ (S) clause
The I—O—CC NTh CL par~~raph IV—6

SAME RECORD AREA. cl~ use
SAME RECORD APE’A scries
MULTIPLE FILE TAPE cla use

Data Division
The f i l e  desc r ip t ion  er~ ry IV— 1O
The BLOCK C ON TAINS c~ aus~ I V — 1 i

i n t eg e r — i  TO in t”~ r r — 2 RE C CR D S
integer— i TO inte~ rr~2 C HA RA CTER S

The LINAC.E cl~ use IV— 15
2.6.1

* LINES AT BOTTOM clause ignored.
* (S0213.B.1 , SQ21L1 .~~.1 , ZO21~~.P.1)

FOOTIN G phrase
TOP phrase
BOTTO M phrase

The VALUE CF clause JV— 19
implcmentor—r.amc IS ~~a t r  ~name
implementor—nam’~ IS data—name series

Procedure Division
The CLCSE statement IV—20

NO REW iND , REM OV A L , or LOCK
f i l e — n a m e  ser i es

The OPEN s t a t emen t  JV—2 14
INPUT

REVERSED
NO REWIND

OUTPUT
NO REWIND

EXTEND
file—name series
INPUT , OUTPUT , 1—0 , ~nd EXTEND s~’ries

The USE Statement IV—32
EXCEPTICN/ERP CR PROCEDURE C~ file—name series
EXCEP TIO? ~/ E P R C P PR O CED U RE O N E X TE ND

The WR]TF statement 
• BEFORE/AFTER iden t ~~f4 er LINES

BEFORE/~FTER mnenonie-n~me
AT END-OF—PAGE iriprr~’tive—statement

~ 
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2.7 RELATIVE I-C LEVEL 1

Language Concepts
User— defined words 1—76

file—name
record—name

I—C status V— 2

Environment Division
The FILE—CONTROL paragraph V—5
The file control entry V—5

SELECT clause
ASSIGN TO implementor—nani e clause
ORGANIZATION IS RELATIVE clause
ACCESS MODE clause

SEQUENTIAL
RANDOM

FILE STATUS clause
The I— O—CO N ’rRCL paragraph V—7

RERUN clause
SAME AREA clause

• SAME AREA series

Data Division
File Section V— b
The file description entry V— li
The record description entry V— b
The BLOCK CONTFINS clause  V— 12

integer CHARACTER S
integer RECORDS

The DATA . RECORDS clause V— 13
date —n~~e
data—name series

The LABEL RECORDS clause V—111
STANDARD
OMITTED

The RECORD CONTAINS clause V— 15
integer— i TO integer—2 CHARACTER S

The VALUE OF clause V— 16
implementor—narn e IS literal
implementor—name IS literal series

Procedure Division
The CLOSE st~itement V— i7

WITH LOCK
file—name series

The DELETE st~ tement V— 19
INVALID KEY phra se

The OPEN statement V—20
INPUT
OUTPUT
1-0
file—name series
INPUT , OUTPUT , and 1—0 series

The READ statement V-2~
INTO identifier
AT END phrase

25
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INVALID KEY phrase
The REWRITE statement V—26

FROM identifier
INVALID KEY phrase

The USE statement V—30
EXCEPTION/ERROR PRCCEDURE

ON file—name
ON INPUT
ON OUTPUT
ON I-C

The WRITE statement V—32
FROM identifier
INVALID KEY phrase

26
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2.8 RELATIVE 1— 0 LEVEL 2

All, elements of’ 1 REL 0,2 are a part of 2 REL. 0,2

Environment DIvision
The FILE-CCNTRCL paragraph V—5
The file control entry V-S

SELECT clause
RESERVE Irte~er AREA(S) clauseACCESS NCDE IS DYNAMIC clause

The I-C—CONTROL para~ raph V—7
SAME RECORD AREA
SAME RECORD A REA entrie s

Data Division
The file description entry V— li
The BLOCK CONTAINS clause V— 12

integer— i TO integer—2 RECORDS
integer—b TO integer—2 CHARACTERS

The VALUE OF clause V—16
implementor—name IS data—name
implemcntor—name IS data-name entries

Procedure Division
The READ statement V—23

NEXT RECORD
The START statement V—26

KEY IS phrase
INVALID KEY phra se

The USE statement V—~O
EXCEPTION/ERROR PRCCEDURE

ON file—name series

27
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2.9 INDEXED I-C LEVEL 1

Language Conce pts
User—defined words 1—76

file—name
record—name

1—0 status VI—2

Environment Division
The FILE-CONTROL paragraph VI—5
The file control entry VI—5

SELECT clause
ASSIGN TO implementor-nane clause
ORGANIZATION IS INDEXED c lause
ACCESS MODE clause

SEQUENTIAL
RANDOM

RECORD KEY clause
FILE STATUS claus e

The I—C — CONTR O L p ar agr a ph VI—8
RERUN clause
SAME AREA clause
SAME A REA series

Data Division
File Section VI—li
The .file description entry VI—12
The record description entry VI— li
The BLOCK CONTAINS clause VI—l?

integer CHARACTERS
integer RECORDS

The DATA RECORDS clause VI—b H
data—name
data—name series

The LABEL RECORDS clause VI—i5
STANDARD
OMITTED

The RECORD CONTAINS clause VI—16
integer—i TO integer—2 CHARACTERS

The VALUE OF clause’ VI— 17
implementor—name IS literal
Impi ementor—name IS literal series

Procedure Div ision
The CLOSE statement VI-18

WITH LOCK
file—name series

The DELETE statement VI—2O
INVALID KEY phrase

The OPEN statement VI—21
INPUT
OUTPUT
1-0
file—name series
INPUT , OUTPUT , and I—C series

The READ statement VI—21~
INTO identifier

28
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AT END phrase
INVALID KEY ph rase

The REWRITE statement VI—28
FROM id en t i f i e r
INVALID KEY ph ras e

The USE statemen t VI—32
EXCEPTION/ERROR PROCEDURE

ON f i l e—name
ON INPUT
ON OUTPUT
ON 1-0

The WRITE statement VI—33
FROM ident i f ie r
INVALID KEY phrase

29
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2.10 INDEXED 1—0 LEVEL 2

All elements of 1 INX 0,2 are a part of 2 INX 0,2

Environment Division
The FILE-CONTROL paragraph VI—5
The file control entry VI—5

SELECT cl ause
RESERVE integer AREA(S) clause
ACCESS MODE IS DYNAMIC clause •

ALTERNATE RECORD KEY clause
WITH DUPLICATES ph ras e

The I—C—CONTRCL para~zraph VI—8
SAME RECORD clause
SAME RECORD ARE A ser ies

Data Division
The file description entry Vi— 12
The BLOCK CONTAINS clause VI—b3

integer—i TO integer—2 RECORDS
integer—b TO integer-2 CHARACTERS

The VALUE OF clause VI— 17
implementor—nam e IS data—name
implementor—narn e S data-name series

Procedure Division
The READ statement VI—2~I

KEY IS phrase
NEXT REC ORD

The START statement VI—30
KEY IS phrase
INVALID KEY phrase

The USE statement VI—32
EXCEPTION/ERROR PROCEDURE

ON file—name series

30



2.11 SORT-MERGE LEVEL 1

Language Concepts
User— defined word s 1—76

file-name

Environment Division
The FILE-CONTROL para~trap~’ VII—2
The fIle control entry VII—2

SELECT clause
ASSIGN TO implementor-nane clause

Data Division
File Section VII—5
The sort—merge file description entry VII-5
The DATA RECORDS clause VII— 6
The RECORD CONTAINS clause VII—7

Procedure Division
The RELEASE statement VII—i 2

FROM phrase
The RETURN statement VII— l~

INTO phrase
AT END phrase

The SORT statement (only one SORT statement , a STOP
RUN statement , and any associated input—output
procedures allowed in the nondc-clarative
portion of a program) VII—1~I

KEY data—name
da ta—name series

ASCENDING series
DESCENDING series
mixed PSCEND1~~/DE5CENDINGINPUT PROCEDURE phras e

THRU
USING phrase
OUTPUT PROCEDURE phra se

THRU
GIVING phrase

31



2.12 SORT-MERGE LEVEL 2

All elements of 1 SRT 0,2 are a part of 2 SRT 0,2

Environment Division
The FILE-CCNTRCL pararraph VII—2
The file control entry VII— 2

SELECT clause
The I—C—CONTROL paragraph VII —3

SAME REC ORD A REA clau se
SAME SORT/SORT— M ERGE AREA clause
SAME series

Procedure Div ision
The MERGE statement VII—8

KEY data-name
data—name series

ASCENDING series
DESCENDING series
mixed ASCENDING/DESCENDING
COLLATING SEQUENCE phrase
USING phrase
OUTPUT PROCEDURE phrase

THRU
GIVING phrase

The SORT statement (multipl~ SORT statements are
permitted) VII_ 1Z~

COLLATING SEQUENCE phrase

32
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2.13 REPORT WRITER LEVEL i

Language Concept
User— defined words 1—76

file—name
report—name

Special re~ isters 1—80
LINE—COUNTER VI II—1
PAGE—COUNTER VIII—

Data Division
Report Section VIII—2
The file description entry VIII—~
The report description entry VIII—~
The report group description entry VIII— 6
The BLOCK CONTAINS clauz’~ VIII— 2~4
The CODE clause VIII—2~
The CODE—SET cl~ u~e V:II—2~
The COLUMN NUMBER. clause VIII—27
The CONTROL claus~ VIII— 2~

data-name
da ta—name  series
FINAL
FINAL data—name series

The data—n~ime clause VIII— ?O
The GROUP INDICATE clause VIII—~ i
The LABEL RECORDS clause VIII-~2
The LINE NUMBER clause VIII—~~integer

NEXT PAGE
PLUS integer

The NEXT GRCUP cl-’use VIII—35
inte~er
PLUS integer
NEXT PA GE

The PAGE claus” VI I I — ~ 6
integer LINES
HEADING
FIRST DETA IL
LAST DETAIL
FOOTING

The PICTURE clause II—i~
The RECORD CONTAINS clause VIII—?9
The REPORT clause VIII—~

()

report—name s’~ries
The SOURCE clause VIII_Z41
The SUM clause VIII—~2

UPON data—name series
RESET phrase

The TYPE c l~-u~c vIII—~~REP ORT H E A D I N G  ( R H )
PAGE HEADING (PH)
CONTROL HEADING ( CH )
DETAIL (DE)
CONTROL FCCTING (CF)
PAGE FOOTING (PF)
REPORT FCOTING (RF)

33
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The VALUE IS clause . 11—36
The VALUE OF clause VIII—50

Procedure Division
The GENERATE statement VIII—~ 1

report-name
data—name

The INITIATE statement VIII—5?
report—name

The SUPPRESS statement VIII_51~
report—name

The TERMINATE statement VIII—55
report—name series

The USE statement VIII—56
BEFORE REPORTI N G

_ 
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2.1ZI SEGMENTATION LEVEL 1

Language Concepts
User—defined word s I—76

segment—number

Procedure Division
Segment—numbers IX—~

Fixed segment—number  range 0 through L~9
Non—fixed segment—number r~nge 50 througI~ 99
All sections with the same segment—number must

be together in the source program
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2.15 SEGMENTAT ION LEVEL 2

All elements of 1 SEG 0,2 are a part of 2 SEG 0,2

Environment  D i v i s i o n
The OB J F CT—CC M PUT E R parn~ raph

SEGMENT—LIMIT I X—5

Procedure Divi s ion
Segment— numb ers  

Sections with the same segment—number need not
• be physically contiguous in the source program

36 
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2.16 LIBRARY LEVEL 1 
-

Language Concepts
User—defined words 1—76

text—name

All divisions
The COPY sta tement X—2

37
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2.17 LiBRARY LEVEL 2

All elements of 1 LIP 0,2 are a part of 2 LIP 0,2

Language Concepts
User—defined words 1—76

library-name

All divisions
The COPY statement X—2

OF library-name
REPLACING phrase

38

~~~~~ — - • •
~~~~~~~~~~~~~~~~

•
~~~~~~
• _

~~~~~~~~
•
~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~ 

_ _



• 2 .18 DEBUG LEVEL 1

Language Concepts
Special registers 1—80

DEBUG-ITEM XI— 1

Environment Division
The SOURCE— COMPUTER paragraph

WITH DEBUGGING MODE clause XI—3

Procedure Div ision
USE FOR DEBUGGING statement XI~ 18

procedure-name
procedure-name series
ALL PROCEDURES

Debugging lines XI—10
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2.19 DEBUG LEVEL 2

All elements of 1 DEB 0 , 2 are a part of 2 DEB 0 ,2

Procedure Division
USE FOR DEBUGGING sta tement XI~ l1

ALL REFERENCES OF identi f ie r ser ies
file—name series
cd—name series

140
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2.20 INTER—P ROGRAM COMMUNICATIONS LEVEL 1

Data Division
Linkage Section XII—2

Procedu re Division
Procedure Divi sion header XII~ 1l

USING phrase
The CALL s ta tement  XI I— 5

literal
USING da ta—n ame series

The EXIT PROGRAM statement XII—8
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2.21 INTER-PROGRAM COMMUNICATIONS LEVEL 2

All elements of 1 IPC 0,2 are a part of 2 IPC 0,2

Procedure Division
The CALL statement X1I—5

identifier
ON OVERFLOW phrase

The CANCEL statement XII—7
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2.22 COM MUNICATION LEVEL 1

* The COMMUNICATION Modul~ is not currently evaluated as
* part of an official validation. 5ee Section 1.9.~~.

Language Concepts
User-defined words 1—76

cd—name

Data Division
Commun ication Sectiom XIII—2
The commun ication description entry XIII—3

FOR INPUT clause
END KEY
MESSAGE COUNT
MESSAGE DATE
MESSAGE TIME
SYMBOl IC QUEUE
SYMBOLIC SCURCE
SYMBOLIC SUB-QUEUE—n
STATUS KEY
TEXT LENGTH

FOR OUTPUT clause
DESTINATION COUNT
DESTINATION TABLE

INDEXED BY
ERROR KEY
SYMBOLIC DESTINATION
STATUS KEY
TEXT LENGTR

Procedure Division
The ACCEPT MESSAGE COUNT statement XIII—12
The DISABLE statement XIII—13

INPUT
OUTPUT
KEY identifier/literal

The ENABLE statement XIII—15
INPUT
OUTPUT
KEY identifier/literal

The RECEIVE statement XIII—17
MESSAGE
INTO identifier

• NO DATA phrase
The SEND statement XIII-20

FROM identifier—I WITH
WITH EMI
WITH Ed
BEFORE/AFTER ADVANCING

identlfier_ ? LINES
integer LINES
mnemon ic-name
PAGE

143

- -. - •- - -

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



2.23 COMMUNICATION LEVEL 2

* The COMMUNICATION Module is not currently evalua ted as
* part of an official validation . See Section 1.9.~~.

All elements of 1 COM 0,2 are a part of 2 0CM 0,2

Communicat ion Sect ion
The communication description entry XJII.-~

FOR INPUT
INITIAL

Procedure Division
The DISABLE statement XIII— 13

INPUT
TERM I HAL

The ENABLE statement XIII—15
INPUT

TERMINAL
The RECEIVE statement XIII—17

SEGMENT
The SEND statement xIII—20

FROM identifier—i
WITH identifier-2
WITH ESI

14 14
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SECTION 3. COMPILER STATUS

3.1 Federal Standard COBOL

SectIon 1.5 explains the four levels of Federal Standard COBOL and their
relation to American National Standard COBOL . This section lists the dis-
crepancies 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 higher
level , even though they are listed only in the lower level . The paragraph
number from Section 2 is used to reference the errors in eaâh Federal level.

3.1.1 Low Level

2.1.1 “COPY” parsed in comment—entries.
2.1.2 PICTURE AB9 flagged as erroneous.
2.1.3 DISPLAYS of numeric items were edited .
2.1.14 Quote mark not output by STOP QUOTE.
2.5.1 Run—time loop in program with CODE—SET clause.

3 .1.2 Low—Intermediate  Level

None

3.1.3 High— Intermediate

2.2.1 Comment—entry not removed from DATE-COMPILED paragraph .
2.6.1  LINES AT BOTTOM ignored .

3 .1.4 High Level

None

3.2 American National Standard COBOL

Full American N at iona l  Standard COBOL consists of the ent i re  set of lar.guage
elements defined in the ANSi COBOL stand~ rd (refe r to 1.7). It is also the
equivalent  of high level Federal  S tandard  CCBOL plus th e  Report  Writer
module. Therefore , this section lists only those discrepancies found while
validating the Report Writer Module.

None
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SECTION 4. SOFTWARE ENVIRON M ENT

The compiler referenced in this document was validated using the software
environment described in this section . Whe, ising a modification of the
described environment , the compiler nay or may not continue to conform to the
Standard . It should be noted that durine the validation process , an attempt
is made to validate as many different options as possible .

The use of’ compiler options , impirmentor-names in the Environment Division
and any form of optimization which is not described in this report could cause
the compiler to produce a program that does not perform according to the
specifications of Standard COBOL . Only the environment described in this
document has been used with  this compiler to satisfy the reouircments of ’ FIPS
PUB 21— 1 and FPMR iO1—3 2.1305. la. (Any deviations which must be corrected ~s
per the referenced FPMR are described in Sections 2 and ~

‘ of th i s  r e p o r t . )

1. Options or parameters used on the processor call statement for the compiler :
The following options/parameters were used during the validation .

Options specified : E=LGO 1 (disposi t ion of b inary  ou tpu t )
DB:B ( produce b ina ry  regard less of errors)
CPY (com pi le all CCPY statement s )
X :COLIB (name of l ib ra ry  f i le)
SB (compile as a subprogram)

(Not all options were used for all progPams)

2. Environment Division implementor-names.

Printer destined files

‘OUTPUT ’ USE ‘PR IN TF :YE S ’ .

Tape files

For single—file reels:
TAPEnn (where n is a numeric digit)

For multi—file reels:
MULT IOn

Sequential Mass—storage files

Single-uni t:
MSDISCn

Multi—unit:
UNITnn

Relative 1—0 files

RELn

Indexed I—C files

ISFILEn INDEXn

146 

. •—- -~~~~--~~~• ~~~~~~~~~~~~~~~~~~~~~~~~-~~~~~-- •• .~~~~~~~~~~~~~~~ • ••-• ••.-- - - - - •



__________  ~~tL

Sort f iles

SORTFL n

Switch names

SWITCH-i
SWITCH-2

Source Computer name

CYBER— 170

Object Computer name

CYBER- 170

3. Optimization . The compiler may or may not ha~-e optimization features.If op t imizat ion  is available by option , ~t was used during the validation
process (during a sep~irate execution of the Ccmpil~ r Validation System)
to determine if its use causes the compiler to produce a pro~ ram which
does not give the expected r e su l t s .  If t he  o p t i m i z a t i o n  is invoke d through
the compiler cal l  s ta tement  then it is men t ioned  in p ara gr ap h  1 above .  If
it is invoked th rou gh  the in t roduct ion of syntax  in o ther  than  th e  D ata
and Procedure Divisions of the source pro~ ram it is shown bel ew. Op t imi za t ion
which would require modification to the Data and Procedure Divi~ ions is not
considered in this report in that it is beyond the scope of the use of
standard CCECL and the validation process.

There is no specific optimization option for this compiler .

4. Compiler .

Control Data Corporation , COBOL 5. 1 , Release Level 460 using SORT U .5,
Release Level 1460.

5. Operating system .

Control Data Corporation , N OS/BE 1.2 , Release Level 14514
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SECTION . ASCII VALID A TION

5.1 Purpose of ASCII Validation

The ASCII Validation is performed by runnine a sequence of’ three  CCVS 7I4
programs (SQi1~~, 50119, S0120) u sir ~ spec ia l  p rocedures . The purpose of t h i s
special run is to v a l i d a t e  t h at  the c omp i l e r / o p e r at i n g  sys tem b c in~ tested
is capable of processing ASCII code represented on magnetic tape and
punch~d cards that were proJuced (in accordance with the appronri ate American
National Standard ) by another system. There is also a tna~netie tape and a card
file created durirg the validatior which will be taken to another system for
further processing . The purpose is to determine whether the compiler/opcratin~
system being tested can also pr odu c~ A SCII representat ion  on m a gn et i c  tape and
punched cards which can be processed by a ano ther  computer  system.

5.2 Applicable ANSI Standard s

The A SCII Va l id a t ion is b ased on Severa l  A m er ican  Na t ion a l  S tandard s and
presumes thei r  support  by the  c o m p i l e r / o p e r a t i n g  system b e ing  v a l i d a t e d .
These are :

1. American National Standard Programming Lan~ uage COBOL X3.2~— 1g714

— The CODE—SET clause is used to read and write the P.SCII
files.

— The PROGRAM CCLL!TP C SEQUENCE clause is used to process the
data in ASCI I mode as well  as na t ive  mode.

— The SIGN.. .SEPPRP,TE clause is used for signed data and all
data is in the DISPLAY (character) mode.

2. American National Standard Code for Information Interchange
( ASC II)  x~~. Ii~~196e . (N o t r  that this describes the code , not the
labeling and tape r cor din~ f o rm a t s . )

3. American N a t ion a l  S tandard  Ho l l er i th  Punched Card Code ,
X 3 .26 —19 7 0.

~ American National Standard Magnetic Tape Labels for Information
Interchange , X~ .27—1QF 9.

5. Ameri can Na t iona l  ~t - an da rd Recor de d M~r’nrtic Tape for Information
Interchange ((~O0 CPI , NZR]), X~ .22—1967.

6. American Na t ion ~ l ~t ar,d~~rd P~ ccrdc’d M~ignetic Tape for information
Interchange (16C0 C?:, Pp ), ~~~~~~~~~~

The 1angu ~ge of t hr~ 1971~ CCBCL St a r . d 7 r i  pro~~ ’Jes the  c ap ab i U ty to accept ,
process , and produce •~~cJ I  ec~~r . Tr’ 7~- CII ~~~nd~ rd dr r~bes ~~~ code insof ~ r
as the bit ar r an ~ r ar ~nt  ~n~1 ~cr f ~. au r —~.icr. , hu~ does not addrers rccordin~ tech—
niqurs , record for’aatn e-’ •~r•y iat r1~ re ~-c~-’-ac . ~hr ~C~C CPT , ~ZF1 m aer . ’t i c  tape
recordin? st an d a r d  ~~~ usr i to ~~~~~ 

j
~-~ t r e  rr - ce r~i ir .  derrity cnd teahnieu~-s.

(1600 CPI , PE barad an X~ .~~ — 1 9 7? ccr -~-~1 N~ r r~ tic Thpr for Inforriat ion Inter~
change” could be u~ca un~rr sprci~ l r n ~ rarr’ r.) Thr tnpc lahrl in~ scheme
Used in these tests is bat- ’~-) en X~ .Z7-19~~ but is also compatible with the
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revision to that tape label standard . Only the VOL 1 , H D R 1 , and EOF 1 labels  are
used . The records are fixed length and unblocked .

5.3 ASCII Val ida t ion  Process

During the validation , the Validation M an ag e r  for t h r  Federa l  CCP OL Com-
piler Testing Service uses the ASCII—encoded magneti c tape and card f~ les
in a d d i t i o n  to the normal tape files associated with a v a l i d a t i o n .  For the
ASCII portion of the validation the fol l ow ing  steps are pr’r formed

1. The tape file and card deck (produced on anothrr ccmput rr systen)
are used as input to several programs designed tc v-’lidate wheth er
the system being validated can accept and process thr data a~~
defined by the respective standards. Any chanres nad~ during this
validation to the source programs reading the data are noted
below in 5.14 .1.

2. A tape file and card file are produced during the validation which
should prove to be identical to the files described in 1 above.
These two files are then processed on a different computer system
to determine the degree to which the system being validate~i sup-
ports the ASCII standard . Any changes made during this va lidation
to the source program producing the data are noted below in 5.14 .2.

5.14 Results for This Validation

1. The CYBER 714 system ~- s  able to successfully process both the ANSI—
labeled ma7netic tape and the Hollerith card deck (both w i t h  ASCII
code representations). No program modifications were necessary .

2. The CYBEE 714 system produced both an ANSI labeled magnetic tape and
a Hollerith card deck , which wcre verified later on forei~ n system
as being correct in ANSI format and ASCII character set. No program
modifications ‘~‘erc necessary .
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APPENDIX A

VALIDATION SUMMARY WORKIN G DOCUMENT

A— i This appendix is a workin g  paper produced dur in ~ the v a l i d a t i o n
and documents the results of’ the compilation and execut ion of each  of th ”
programs compr is ing  the CCVS . The r e su l t s  con ta ined  here in  ~re b ased on
the use of the coapi l~ r w i t h i n  the V a l i d a t i o n  E n v i r o n m e n t  i d e n t i f i e d  in
this app end ix .  This a p p e n d i x  (V ~ l i d a t i o n  .~ua~rria ry Wo rk ing Document )  is not
part of’ the o f f i c ia l  V a l ida t ion  Summ ary Report . (VSR )  and is not int ~r-n~ ed
to ref lect  in any way the  compi le r ’ s use fu lnes s  or degree  of conformanc e
to the lan gua g e spec i f i ca t ions .

The reader of this appendix should keep in mind that the same pro-
blem area may appear in more than one pro~ rarn , but is considered only as one
single discrepancy and as such is reflected only once in th~ body of the
VSR. (The VSR will in turn only reference the first occurrence of the
probl em in the ap p e n d i x . )

The reference documents  for CC? CL arc Am erican N a t iona l  S tandard
Progr ammin~ La ngu ag e  COBCL (X ~~.2 3— 19 7 1 4 ) ,  a nd Federal  S tandard  COBOL
( FIPS PUB 2 1 — 1 ) .

VA LI D A TI ON E N V I R O N M E N T

COM PILER IDE N TIFICATION : COBOL 5.1 , R~ lease L evel  1460 wi th  SORT 14 .~~,
R elease Level 1450

COMPUTER SYSTEM : Control Data Corporation , CYPER 714, SN i O~
Dual CPU
265K ex t e n d e d  core stor age
667 and 669 tape dr ives
814~4 s ing le  and double density disks
131K memory with 20 PRUs

OPERATING SYSTEM : NOS/BE 1.2 , Release Level 14514
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COL’~’1UNI CA TION LEVEL 1 and LEVEL 2

No Communication programs were run . See Section 1.9.~~.
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DEBUG MODUL E Level 1

DB1O1 thru DB 1O5

A. Compilation :

No errors.

B. Execution :

1. Some line number values in the DEBUG—LI N E reg is te r  were o f f— t a r p e t
by one l ine , presum ably a resul t  of the parser de s ign employed by the
compiler.

DEBUG MODULE LEVEL 2

DB2O1 thru DP2OII

A. Compilation :

No errors.

B. Execution :

1. Some l ine  number  va lues  in the DEBUG—L I NE regis ter  were o f f — t a r g e t
- 

by one line , presumably a result  of the par ser  design employ ed by the
compiler.
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INTER—PROGRAM COMMUNICATION MODULE Level 1

IC 1O 1 thru IC li 5

A. Compilation :

No errors.

B. Execution :

No failures.

1C151 thru 1C152

A. Compilation :

No errors.

B. Execution :

No failures.

INTER—PROGRAM COM M U N ICATION MODULE Level 2

IC2O1 thru IC208

A. Compilation :

No errors.

B. Execution :

No failures.
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INDEXED 1-0 MODULE Level 1

IX 1O1 thru 1X107

A. Compilation :

No errors.

B. Execution :

No failures.

INDEXED 1-0 MODULE Level 2

1X201 thru 1X208

A. Compilation :

No errors.

B. Execution :

No failures.
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LIBRARY MODULE Level 1

LB1O1 thru LB1O7

A. Compilation :

No errors.

B. Execution :

No failures.

LIBRARY MODULE Level 2

LB2O 1 thru  LB207

A. Compilation :

1. In programs LB2O1 through LB205, the contiguous charac ters ,
C, 0, P, Y; located in comment—entries in the Identification Division ,
were parsed and treated as a COPY verb; e.g.,

SECURITY.
NONE.

THIS PR OGR A M TESTS THE OUTPUT OF PROGRAM LB2O 1 TO ASSURE PRCPER
EXECUTION OF COPY REPLACING OF FD AND RELATED 01 ENTRIES FOR A
SECUEN TIAL FILE .

was flagged by the fat a l  diagnost ic:

1308 THIS COPY STATEMENT IS IN EP~OR.

By using a compiler option to ignore the errors , no problem was
presented . The programs compiled and executed successfully.

B. Execution :

No failures.
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NUCLEUS MODULE Level 1

NC 1O 1 thru NC 1O8

A. Compilation :

No errors.

B. Execution :

No failures.

NC 109

A. Compilation :

No errors.

B. Execution:

1. The s ta tement , “STOP QUOTE .” failed to display a quote mark (or
other charac ter)  on the operator ’s CR T.

2. In tests of the “DISPLAY” verb , wh enever a num eric data item was
DISPLAY ed and the item contained a va lue  whose representa t ion  wi th in
the described field would require a l e n d i r m  zero , the DISPL A Y edi ted
the output by suppressing the leading zero and inser t ing  an add i t iona l
space (reserved for minus sign , if r e q u i r e d ) .

PICTURE 9 ( 10)  VALUE 0 12~ ’456789 .

DISPLAYed as:

bb 123 1456789

N C 11O thru NC 113

A. Compilation :

No errors.

B. Execution :

No failures.

NC 1114

A. Compilation :

1. The following Data Division entry:

01 P I C—SY N T A X—TEST— 19 P lC AB9 .

was flagged wi th  the fat a l  error:

201.1 AN ALPHANUMERIC EDIT PICTURE MUST CONTAI N AT LEAST ONE —X—
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AND -B-, OR -X- AND -0-, OR -X- AND -I— , OR -A— AND -0— , OR
—A- AND - / -.

By using a compiler option to ignore the errors , no problem was pre-
sented , as no program procedure references th i s  ent ry .

B. Execution :

No failures.

NC115 thru NC12O

A. Compilation :

No errors.

B. Execution :

No failures.

NC 15I thru NC 157

A. Compilation :

No errors.

B. Execution:

No failures.

NC 158

A. Compilation :

No errors.

B. Execution:

The same two errors that appeared in the execution of NC 1O 9 appeared
for NC 15B also .

NC 159 thru NC 165

A. Compilation:

No errors.

B. Execution:

No fa i lures .
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NUCLEUS MODULE Level 2

NC2O1 and NC202

A. Compilation :

No errors.

B. Execution :

No failures.

NC203

A. Compilation :

1. In the DATE-CO MPILED p aragraph  in the IDENTIFIC A TION DIVIS ION , the
compiler did insert the current  date , but did not remove the  exis t ing
comment—entry as requi red  by pa rag raph  2 . 14 . 14 on page 11—14 of the
standard .

B. Execution :

No failures .

NC2014

A. Compilation :

No errors.

B. Execution :

Error NC1O9.E.2 (see NC1O9) appeared for NC2014 also .

NC205 thru NC21B

A. Compilation :

No errors.

B. Execution :

No failures.
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RELATIVE 1— 0 MODULE Level 1

RL1O1 thru RL1O9

A. Compilation :

No errors.

B. Execution:

No failures.

RL 15 1 thru RL 153

A. Compilation :

No errors.

B. Execution :

No failures.

RELATIVE 1—0 MODULE Level 2

RL2O1 thru RL2OS

A. Compilation :

No errors.

B. Execution :

No failures.
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REPORT WRITER NODULE Level 1

RW1O1 thru RW 1O1I

A. Compilation :

No errors.

B. Execution:

No failures. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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SEGMENTATION MODULE Level 1

SG1O1 thru 5G106

A. Compilation :

No errors.

B. Execution :

No failures.

SEGMENTATION MODULE Level 2

SG2O 1 thru 5G2014

A. Compilation :

No errors.

B. Execution :

No failures.
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SEQUENTIAL 1-0 MCDULE Level 1

SQ1O1 thru SQ11O

A. Compilation :

No errors.

B. Execution :

No failures.

SQl 11

A. Compilat ion :

No errors.

B. Execution : -

1. The object program hung in a loop at some point  a f t e r  the complet ion
of CODE—TEST— i , a t which sequen t i a l  f i le  c o n t a i n i n g  595 i 5 5 — n h a r a c t ~ r
records had been c reated .  This  file employs a CODE—SET clause in its
File Description entry which is equated through SPECIAL-NAMFS to the
STANDARD-i set. The loop w25 apparently encountered ~:hile attempting
to re—OPEN and READ the file which had just been created and CLOSEd .

S0 112 thru 30121

A. Compilation :

No errors.

B. Execution :

No failures.

SQ151 thru S0153

A. Compilation :

No errors.

B. Execution :

No f a i l u r e s .
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SE QUENTIAL 1—0 Lcv”l 2

SQ2O 1 thru S0212

A. Compilat ion :

No errors.

B. Execution :

No f a i lu res .

SQ2 13 t hr u

A.  Comp ila t ion :

No errors.

B. Execution:

1. In these programs , which ~~r~~~t the LINAGE clause , the LINAGE valuer
were honored ~n d~-termini r~ the n u~ b~ r of d~ t~~il ‘~~r~ s to be p r i n t e d  on
ea ch logical pa~ c , bu t the LINES IT EOTTO>~ “alues w~r~ ignored and the
logical page size defaulted to the zize of the physical printer pa~ e.

30216 thru SQ21 E

A. Comp i l a t ion:

No errors.

B. Execution :

No failures.
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SORT—MERGE MODULE Level 1

ST1O1 thru 8T117

A. Compilation :

No error s.

B. Execution :

No f a i lu res .

SORT-MER GE NODULE L~’vel 2

ST2O~ th ru  ST2 15

A. Compilation :

No errors.

B. Execut ion :

No failures.

t
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TABLE HANDLING MODULE Level 1

TH1O1 thru TH 111

A. Compilation:

No errors.

B. Execut ion:

No failures.

TH 15 1 and TH152

A. Compilation :

No errors.

B. Execution :

No failures.

TABLE HANDLING MODULE Level 2

TH2O1 thru TH220

A. Compilation :

No errors.

B. Execution :

No failures.
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