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FEDERAL COBOL COMPILER TESTING SERVICE

Compiler Validation Request Information

The information contained in this packet 1is provided to make the requestor
of validation services aware of the Federal COBOL Standard, the various levels
of COBOL contained in the Federal COBOL Standard, the impact of the Federal
Property Management Regulation pertaining to the use of COBOL and to COBOL com-

piler validations, and the process of validating COBOL compilers.

Subject

1. Information about the Federal COBOL Compiler Testing Service

Establishment of the Testing Service; description of
COBOL compiler validation; services offered hy the
Testing Service.

2. A copy of FPMR 101-32.1305-1a -- Validation of COBOL Compilers
General Services Administrative Federal Property
Management Regulation regarding COBOL Compilers
being brought into the Federal inventory after
November 14, 1975.

3. A copy of FPMR 101-32.1305-1 -- Implementation of FIPS PUB 21-1
General Services Administration Federal Property
Management Regulation regarding the implementation
of FIPS PUB 21-1 (COBOL 74) with respect to procure-

ment actions; transition between FIPS PUB 21 (COBOL
68) and FIPS PUB 21-1 (COBOL 74).

4., FIPS PUB 21-1 Federal Standard COBOL (American National Standard
Programming Language COBOL X3.23-1974). '

5. FIPS PUB 21 Federal Standard COBOL (USA Standard COBOL X3.23-1968)
6. COBOL Compiler Validation Request Form

Request form containing the information necessary

to obtain validation services from the Federal

COBOL Compiler Testing Service.

7. National Technical Information Service (NTIS) Information Sheet

Order numbers for Validation Summary Reports; ordering
information for the Compiler Validation Systems.
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THE FEDERAL COBOL COMPILER TESTING SERVICE

1. BACKGROUND
Introduction

The Federal COBOL Compiler Testing Service (FCCTS) is an activity
of the Software Development Division of the Department of the Navy,
Automatic Data Processing Equipment Selection Office (ADPESO).

Since July 1, 1972, all COBOL compilers brought into the Federal
Government have to be identified as implementing one of the levels of
the Federal COBOL Standard as defined in FIPS PUB 21 (COBOL 68). By
June 1977 all COBOL compilers brought into the Federal Government will
have to be identified as implementing one of the four levels of the
revised Federal COBOL Standard as defined in FIPS PUB 21-1 (COBOL 74).
In the interim period between December 1975 and June 1977 compilers
based on COBOL 68 can be used if a COBOL 74 compiler is not available.
The National Bureau of Standards (NBS), which has the responsibility
for the development and maintenance of Federal ADP Standards, has
delegated to the Department of Defense (DOD), and thereby to ADPESO,
the responsibility for the operation of a Government-wide COBOL Com-
piler Testing Service. This responsibility is discharged by the FCCTS
through the implementation and maintenance of COBOL Compiler Validation
Systems (CCVS).

Development of the COBOL Compiler Validation System

The standardization of COBOL began on 15 January 1963. This was
the first meeting of the American Standards Association Committee,
X3.4.4, the Task Group for Processor Documentation and COBOL. The pro-
gram of work for X3.4.4 included, "Write test problems to test
specific features and combinations of features of COBOL. Checkout and
run the test problems on various COBOL compilers.'" A working group
(X3.4.4.2) was established for creating the '"test problems'" to be
used for determining feature availability.

In April 1967, the Air Force issued a contract for a system to
be designed and implemented which could be used in measuring a compiler
against the standard. The Air Force COBOL Compiler Validation System
was to create test programs and adapt them to a given system auto-
matically by means of parameter cards.




In August of 1967, the Special Assistant to the Secretary of the
Navy created a task group to encourage the use of COBOL throughout
the Navy. Being aware of both the X3.4.4.2 and Air Force efforts (as
well as the time required for completion), a short term project was
established to determine the feasibility of validating COBOL compilers.
After examining the information and test programs available at that
time, the first set of routines was produced by the Navy Programming
Languages Group under the direction of Captain Grace Hopper, USNR. 1In
addition to the original X3.4.4.2 design parameters, the Navy added
the capability of displaying for analysis the actual as well as the
expected result when a test failed.

The preliminary version of the Navy COBOL audit routines consisted
of 12 programs, or about 5,000 lines of source code. The tailoring of
the programs to a particular compiler or operating system was done by
hand.

This was a rudimentary effort, but it provided evidence that the
project was feasible, and suggested techniques for developing audit
systems. Because of the favorable comments received on this initial
work, the Navy decided to continue the effort.

After steady development and testing for a year, Version 4 of the
Navy COBOL Audit Routines was released in December 1969. The routines
consisted of 55 programs (18,000 card images) capable of testing the
full standard. The routines had also become one of the benchmarks for
all systems procured by the Department of the Navy in order to insure
that the compiler delivered with the system supported the required
level of American National Standard COBOL.

E ¢ The Central COBOL Compiler Testing Facility

In December 1970, the Deputy Comptroller for Data Automation in
the Office of the Secretary of Defense asked the Navy to create the DOD
Compiler Validation System for COBOL, taking advantage of: (1) the
better features of both the Navy COBOL Audit Routines (Version 4) and
the Air Force CCVS; and (2) the four years of in-house experience in
designing and implementing audit routines on various systems as well
as the actual validation of compilers for procurement purposes.

£X Responsibility for insuring the appropriate validation of COBOL

: compilers throughout the Department of Defense was given to the Depart-
A ment of the Navy's Information Systems Division (Op-91), and the Central
¥ COBOL Compiler Testing Facility was created to discharge this respon-
sibility.
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The Federal COBOL Compiler Testing Service

Under an agreement signed on April 16, 1973, between the Institute
for Computer Sciences and Technology of NBS and DOD, NBS has delegated
to DOD the authority to develop and maintain a COBOL Compiler Validation
System (CCVS). The Navy ADP Equipment Selection Office (ADPESO) has
been assigned the responsibility, and will perform cost-reimbursable
test services using the CCVS. NBS will through the Federal COBOL
Interpretation Committee (FCIC) resolve issues related to the interpreta-
tion of the Federal COBOL Standard.

The Federal COBOL Compiler Testing Service is an organization
which provides a centralized, comprehensive means to determine whether
a compiler has correctly implemented the possible expressions and
functions that are defined for COBOL by the Federal Information Processing
Standard Publication (FIPS PUB 21 - COBOL 68) adopted in July 1972 and
its successor FIPS PUB 21-1 (COBOL 74) adopted in December 1975. Testing
is also pertinent to the American National Standard COBOL (X3.23-1968)
and American National Standard Programming Language COBOL (X3.23-1974),
since they are the basis of the Federal COBOL Standard and its pre-
decessor.

The Federal COBOL Compiler Testing Service provides a major tool
to Federal data processing administrators for achieving substantially
greater compatibility and interchangeability among COBOL programs and
automated information systems. As a centralized service, it reduces
costs and duplication in validation testing by individual agencies. In
performing a rigorous audit of standards conformance, it contributes to
lower program conversion costs in transition from one computer to another,
shortens programmer retraining, and eases the burden of program docu-
mentation. '

More important perhaps, for the benefit of all computer users and
vendors, is the introduction of a uniform, substantive methodology of
quality assurance in the software field. From this starting point may
grow standardized quality tests for other software components and more
meaningful standards in the computer industry.

2. PURPOSE AND NATURE OF COMPILER VALIDATION

The validation of a compiler will determine the degree to which
a compiler conforms to the Standard language specifications on which
it is based. The use of compilers that have attained a high degree of
conformance with their respective language standards enhances program
interchangeability within all ADP installations which use that parti-
cular programming language.




The results of running a compiler validation system does not suggest
the degree to which the compiler is usable (i.e., capable of data pro-
cessing applications) but the degree to which individual language elements
are usable. This will give an indication of conversion areas which will
be necessary in order to utilize a source program from another system
supporting the same language specification/standard.

The purpose of a compiler validation system is to test a compiler's
acceptance of standard language syntax, and, where unambigous, language
semantics. The latter of course is a more difficult area because of
the lack of appropriate mechanisms for precise semantic specifications.
The compiler validation system does not evaluate the implementation of
a compiler nor its quantitative performance characteristics.

3. THE COBOL COMPILER VALIDATION SYSTEM

There are two COBOL Compiler Validation Systems (CCVS). The first
is based on COBOL 68 and the second is based on COBOL 74. Each of the
COBOL Compiler Validation Systems consist of audit routines, 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 audit routines making up the 1968 COBOL Com-—
piler Validation System collectively contain all the language elements
of COBOL 68 (except for the Report Writer module and the ENTER statement
of the Nucleus module), as specified in FIPS PUB 21.

The 1974 COBOL Compiler Validation System is being released in
increments. Version 1.0 of the 1974 CCVS which was released in November
1975 contains all the language elements included in the low-intermediate
level of FIPS PUB 21-1 COBOL (see FIPS PUB 21-1 for information regarding
the contents of the various Federal levels of COBOL). Version 2.0 (and
subsequent versions) of the 1974 CCVS will contain all elements of
FIPS PUB 21-1 except for the ENTER statement of the WNucleus module.

The executive routine creates a file containing the audit routines
with implementor names inserted in the source code, and the operating
system control cards required for compiling and executing each routine.
The testing of a compiler in a particular hardware/operating system
environment is accomplished by compiling and executing each audit
routine. The output report produced by each routine indicates whether
each test passed, failed or had to be deleted.

If the compiler rejects some language element by terminating com-
pilation, giving fatal diagnostic messages, or terminating execution




abnormally, then the test containing the code the compiler was unable
to process is deleted, and the audit routine compiled again. A test
is deleted by changing the source code contained in the test paragraph
to comments, thereby causing the compiler to ignore that test and
indicate on the output report that the test was deleted. If the com-
piler accepts the language element syntactically the language element
is tested semantically and reported as a pass or fail on the output
report.

The output reports of the audit routines constitute the raw data
from which the members of the Federal COBOL Compiler Testing Service
produce a Validation Summary Report (VSR) (see paragraph 6).

A magnetic tape containing the CCVS, and a User Guide, may be
obtained by writing to the National Technical Information Service,
Springfield, Virginia, 2215l. (See paragraph 7.) 4

4. THE FORTRAN COMPILER VALIDATION SYSTEM

The FORTRAN Compiler Validation System (FCVS), like the COBOL
Compiler Validation System, is made up of audit routines, their related
data and an executive routine (VP-Routine) which prepares the audit
routines for compilation. Each audit routine is a FORTRAN program
which contains many tests and supporting procedures indicating the
results of the tests. The audit routines for Version 1.0 of the FCVS
collectively contain a set of language elements which represent an
intersection of FORTRAN 66 (X3.9-1966 American Standard FORTRAN) and
the proposed revision to FORTRAN 66 which should be adopted in 1977.

For information regarding the Validation of FORTRAN Compilers, con-
tact:

Director, Software Development Division
Department of the Navy
ADPE Selection Office
Washington, D. C. 20376
5. OBTAINING VALIDATION SERVICES

Introduction
The NBS-DOD agreement covers cost-reimbursable tests requested by:

- vendors wishing to have a compiler validated for their
own purposes;

- vendors wishing to have a compiler validated in response
to a Government request for proposals;




- Government agencies involved in a procurement; or

- Government agencies wishing to validate a compiler already
in use.

The computed results produced during a validation will be reviewed
by the Federal COBOL Compiler Testing Service, which will prepare a
Validation Summary Report (VSR) for initial dissemination to the requestor.
If the requested validation has previously been performed on a similar
computer configuration, the validation run need not be repeated, and the
earlier VSR will be provided to a requestor. The VSR will classify a
compiler according to each level of the Federal COBOL Standard which it
has met.

Requesting Validation Services

A REQUEST FOR VALIDATION SERVICES form may be obtained by writing
to:

Director

Federal COBOL Compiler Testing Service
Department of the Navy

ADPE Selection Office

Washington, D. C. 20376

The request form identifies the service required (Validation Summary
Report, validation for a compiler not yet tested, FIPS PUB 21 or FIPS
PUB 21-1, etc.), and appropriate supp rting information, including a
point of contact in the requesting ag:ncy, compiler and related operating
system identification, machine make &nd model number, and special require-
ments, if any. If the request is for a validation, a Compiler Validation
Manager will be assigned by the FCCTS to process the request. The
assigned individual will contact the requesting agency to make the
appropriate arrangements, and, if necessary, obtain appropriate docu-
mentation.

An estimate of expenses will be provided to the requestor for
approval prior to a validation. The approval and, if applicable, an
appropriation accounting number should be given as promptly as possible
to the FCCTS. Agencies are charged only actual expenses. These will
include travel, per diem, and related costs.

Upon completion of the validation, a VSR will be compiled from
the raw data and forwarded to the requestor. A copy of the VSR will also
be sent to the appropriate vendor and to the National Bureau of Standards.




Facilities Required

The Testing Service does not have access to its own computing
facilities. Thus, we must rely on the requestor to make necessary
arrangements in this regard. Also, personnel knowledgeable in the system
being validated should be available for assistance, and some office space
will generally be required. A validation will usually require a 3-5
day site visit by FCCTS personnel for the actual running of the audit
routines. These routines can be executed in conjunction with an
installation's normal workload, however in order to expedite the valida-
tion process a priority may have to be assigned to jobs related to the
running of the compiler validation system to insure responsive turnaround.
Preparation of the VSR by the Testing Service will usually take 2-4
weeks, depending on the status of the compiler and on the existing back-
log of validation requests.

Follow-up to a Validation

Personnel from the Testing Service are available for follow-up
meetings with both requestors and vendors. These meetings afford every-
one concerned the opportunity to clear up any questions regarding the
validation.

Ambiguities encountered in validation tests which cannot be resolved
among the Testing Service, requestor, and vendor, will be referred to
a Federal COBOL Interpretation Committee chaired by NBS. This group
will be responsible for prompt and consistent resolution of questions
involving interpretation of the current Federal Standard. All questions
arising from a validation should be directed to the Testing Service.

6. THE VALIDATION SUMMARY REPORT

Preparation of the VSR

The Validation Summary Report (VSR) is prepared by the FCCTS from
the raw results derived from the validation of a compiler. This
ircludes all VP-Routine output, all compiler output (abnormal, as well
as normal termination) and all audit routine output (abnormal, as well
as normal termination).

Use of the VSR

The validity of the subject compiler as determined through the
use of the CCVS is reflected in the VSR. Discrepancies described can be
categorized by the requestor as to his needs. For example:




Problems which should be corrected prior to acceptance/
use of the compiler.

Problems which should be corrected as soon as possible,
but acceptance/use of the compiler is suggested.

Problems which should be corrected as normal maintenance
to the compiler.

Organization of the VSR

The Validation Summary Report (VSR) provides a consolidated summary
of the results obtaineed from the validation of a compiler.

The VSR is

made up of several sections showing the discrepancies found. The
following briefly describes the contents of these sections:

a.

b.

Section 1 is an introduction to the VSR.

Section 2 is an overview of the validation which lists
all categories of discrepancies by level within each
module. The discrepancies are in two groups, based on
syntax support and semantic support. Each category of
discrepancy references the first occurrence of that type
of error noted in Appendix A.

Section 3 relates the categories of discrepancies in
Section 2 to each of the Federal levels of the language.
This permits determination of the status of the com-
piler against a particular level of the Federal Standarc.

Section 4 of FIPS PUB 21 (COBOL 68) Validation Summary
Reports contain the results of "Information" tests.

The results of these tests, due to ambiguities in COBOL
68, are not defined. Therefore, the results of these
tests are provided as informatian about the compiler
and may be of use to the requestor/reader.

Section 4 for VSRs other than FIPS PUB 21 (COBOL 68)
and Section 4 for VSRs based on FIPS PUB 21 (COBOL 68)
is a description of the software environment used for
the validation. This includes the Operating System

and Compiler release/version numbers, parameters used
in the compiler call statement which could change the
way in which the compiler interrupts the source program
and any other information which had to be supplied/
modified by the validation team during the validation.
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f. Appendix A (which is not part of the Validation Summary
Report) is a detailed evaluation and contains all dis-
crepancies noted during the validation. (Note - A
similar problem may occur in several programs and would
be, mentioned once for each occurrence in Appendix A.
However, in the body of che VSR in Section 2 it would be
mentioned once by category and contain a reference to
the first occurrence in Appendix A.)

Timeliness

The timeliness of the VSR is important, since compilers may change
several times each year. Thus, a validation is generally applicable
only to the compiler version/release, operating system version/release
and pertinent components of the equipment configuration for which it
was performed.

Distribution of the VSR

The Federal COBOL Compiler Testing Service may make full and free
public disclosure of the Validation Summary Report (VSR). The results
of a validation are only for the purpose of satisfving United States
Government requirements, and apply only to the computer system, opera-
ting system release, and compiler version identified in the VSR. It
is not expected that any portion of the information submitted by an
applicant in his Request for Validation or in support thereof, will be
exempt from free and full disclosure to the public in accordance with
the "Freedom of Information Act" (5 U.S.C. #552). 1If, however, the
applicant believes that any portion of his submission in the support
documentation is exempt from public disclosure, each such portion shall
be identified (by circling, underscoring or by noting) and the reason
for the asserted exemption shall be fully explained. The COBOL Compiler
Validation System is used to determine, insofar as is practical, the
degree to which the subject compiler conforms to the Federal COBOL
Standard. Thus, the VSR is necessarily discretionary and judgmental.
The United States Government does not represent or warrant that the
statements, or any one of them, set forth in the Validation Summary
Report are accurate or complete. The VSR is not meant to be used for
the purpose of publicizing the findings summarized herein.

7. INFORMATION CHANNELS

The Testing Service will periodically issue memoranda, newsletters,
reports, etc., providing information pertinent to COBOL compiler valida-
tion. Anyone wishing to be placed on the mailing list should indicate
by writing to:
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Director

Federal COBOL Compiler Testing Service
Department of the Navy

ADPE Selection Office

Washington, D. C. 20376

(202) 697-1247

The following references are suggested for additional information:

a.

g.

b

American National Standard COBOL X3.23-1968, American
National Standards Institute Incorporated, New York, 1968.

American National Standard Programming Language COBOL
X3.23-1974, American National Standards Institute Incor-
porated, New York, 1974,

Baird, G. N., The DOD COBOL Compiler Validation System,
Proc. Fall Joint Computer Conference 1972, 819-827.

Chief of Naval Operations, Information Systems Division
(OP-91), Navy COBOL Compiler Validation System - User's
Guide, January 1973.

FIPS PUB 21, COBOL.

FIPS PUB 21-1, COBOL.

FPMR 101-32.1305-1 -- Implementation of FIPS PUB 21-1.

FPMR 101-32.1305-1a -- Validation of COBOL compilers.

The Compiler Validation Systems currently being supported by the

Navy are being distributed by the National Technical Information Service.

For further information please write to:

National Technical Information Service
U. S. Department of Commerce
Springfield, Virginia 22151

(703) 321-8517

U. S. Navy COBOL Compiler Validation System 1968 (CCVS68) Version 6.2

ADA024913 CCVS Users Guide $ 5.00
ADAQ24912 CCVS Population File (TAPE) $500.00
11




U. S. Navy COBOL Compiler Validation System 1974 (CCVS74) Version 1.0
(Includes low-intermediate level of Federal Standard COBOL)

ADA017940
ADA017941

CCVS Users Guide S 5,00
CCVS Population File (TAPE) $500.00

U. S. Navy HYPO-COBOL Compiler Validation System (HCVS74) Version 1.0

ADA018916
ADA024915
ADA024916
ADA024914

HYPO-COBOL Language Specifications SENGE5
HYPO-COBOL Test Specifications I B
HYPO-COBOL Implementation Document $ 4.00
HYPO-COBOL Population File (TAPE) $200.00

U. S. Navy FORTRAN Compiler Validation System 1977 (FCVS77) Version 1.0

ADAD30209
ADA030210
ADA030211

FCVS Information File (TAPE) $200.00
FCVS User Guide S 6.75
FCVS Test Specificaticns $ 13.00




COBOL VALIDATION

Title 41-—Public Contracts and Preperty
Mana;ement
CHAPTER 101—FEDFEPAL PROPIRTY
MANAGEMENT REGLLATIONS
SUBCHAPIER E—SUPPLY AND PHOCUREMENT

[FPMR 2

PART 101-3Z2—CGOVERNMEN -\ \VIDE AU-
GED DATA MANAGELILNT SERV-

wdment L 174]

Validation of Cobol Compilers

In the May 24, 1974, issue of the Fep-
ERAL RECISTER (39 ¥R 182¢2), the Gen-
eral Services Administration published a
notice of proposed rulemaking adding to
Subpart 101-32.13 a new § 101-32.1305-
1a, Validation of COBCL couipilers. As
proposed, G3A would establish policy for
testing COROL compilers and would re-
quire T'ederal agencies to ensure that
these compilers are tested to confirm
that they meet a desivnated level of the
Federal ndard COROL. All comments
submitted aboui the proposed amend-
ment we e considered. Because this reg-
ulation coier a comiiex area, it is
subject 10 change with its uce. Commerid
and sug: cstions tor nonrovement are in-
vited from all interest « parties.

The table of contents for Part 101-32
ded by adding the following new

101-32.1505-1a  Valldation of COBOL cem-
pllers.

SUBPART 101--32.13—IMPLFMENTATION
OF FEDERAL INFORMATION PROCESS-
ING STANDARDS PUBLICATIONS (FIPS
PUR) INTO SOLIC!TATION DOCUMENTS
Section 101-32.1305-14 15 added to

Subpart 101-32.13 as follows

§ 101-32.1305=1a VYal Laion of COBOL

compilers,
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(¢) Requests for validaticns and ques-
tions pertaining thereto are submitted
to:

Director, Federal COROL C 'f’mpﬂ(‘r. Test

Service, Department of the Navy, ADPE

Selection Office, Washington, DC 20376.

(d) When a request for validation
service requires that compiler testing be

performed,

the requestor is responsible

for providing the necessary test facil-

ities
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(Sec. 205(¢c),

63 Stat. 800; (40 U.S.C. 486(c))

Ejlective date. 'Y‘*n x!‘ ulation is effec=
tive November 14,1

Dated: November 4, 1975

{FR Doc 76

FEDERAL REGISTER, VOL. 40, NO., 221—FRIDAY, NOVEMBER 14, 1975
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DwricHT A, INK,
Acting Administrator of
Genceral Services.
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! Title 41—Public Contracts and Property
Management |
HAPTER 101—FEDERAL PROPERTY
8 ANU\IW\GEMENT REGULATIONS

fFPMR Amendment E-187}

-32-—GOVERNMENT-WIDE AU-
PA?EM}\?&DS DATA MANAGEMENT SERV-
ICES .
Validation of Cobol Compiicrs; Substitute
to Standard Terminology
FPMR Amcendment E«l’l-'i (40 FR
53012) . requiring the \'u'hd:‘. tion of CO-
BOL compilers, was publislhe .(I on Novem -
ber 14, 1¢75. FPMR Amondmen 4
requir. s that all COBDOL comp!lcx::
brought into the Federal n.\'gulory must
be validited to d:termine Leeir con[orm-
ance with Federal Il\.f\u‘zn.\'\.c»zyEro’('esd;
ing Stanaard Publicmmn_(}-‘l['o PUB
21-1, I'ederal Standard COROL ot
E Vendaers arc unable to comipls Licer-
tain recurements of the nc\-." rt‘fzul'.}_t‘;on.
becauss their developmont of _cm:\.p.x“ex?x.
pascd ¢n FIPS PUB 21-1 is in vaufxous
stages of cumpletion. FIrs PUB 21-1
provides for an interim neriod (Decein~
ber 1, 1995 to June 1, 1877 te allow
sendors to make the transition from the

“PS PUB 21 standard. 7
This regulation provides a substitute
paragraph with special terminolozy for
rolicitation documents that w}ll te u':cd
by agencics during this transition period.

’

-32.13—Implementation of
suggggallﬁ}formatéun Pmccssclng‘ S?an'(!-
ards Publicitions (l.*IPS FLBS) Into
Spticitetion Decumenis §
is added after
]1"(.)5 14,

The following note
paragraph (h) of § 101-

§ 101--32 1:05-1a  Validation of COBGL
: conpilers,

* . -

graph st
uh {&) of this
11.“«:1 of hinpleraertation
andacd COBOL, (Leember |,
\) 1977). ‘The ianguase bilow
te FIP2S PUB 21-1 oaly Proa-
visiens of § 101-82.1200~ia fully ap{;.ﬁ ',‘o
compilers taat ale hn»w: (:::-!'“.l‘é” = 1
ofiered us a substitute for FIYS : -d“. i
pompilets  durlng the ml(::lm .";‘;,'f) PU.};
prescribed in paragraph 112 «f FIPS

21-1.

.

NOTF

. used L

durine th
3

I I YD porI——

COBOL VALIDATION AMENDMENTS

VALIGATION OF COBOL CoMPLLERS

(FIPS PUB 21 -1, substitute for paragraph
(h))

In addition to the spectfied mandatory
COULAL coinptler requirements stated 1 the
specification portion of this solicitation, a!l
COBOL compilers brought into the Feaeral
mventory as a result of this sultcitation,
which have ot been tested, miust be tested
using the ofliclal COBOL Cowpiler Valida-
tloa System (CCVS). Validation shall be in
accordance with Federal Property Manage-
ment Regulation (I'PMR) 101 32.1305-1a.
The resuits of the valldation shall be used
to contirin that the compiler meets the speci=-
fied requirements of the dc lguated level of
FIPS PUB 21-1 Federal Standard COBOL.
To be considered responsive the vendor
shall:

1. Certify in the proposal that all COBOL
compilers offered in response to this solict-
tation bu 2d upon FIPs iPUB 21-1 shall be
submitted for valldation as sot f h in
FPMR 101 32.1305-1a no later than June I,
1977,

li. Agree po correct al! deviationd from the
standard reflected in the Validation Sume
mary Report (VSR) not previously covered
by a walvcr. Corrections shail be made within
12 months of recelpt of the VSR by the
contracior or June 1, 1678. whichever 1g
later unless a shorter perlod 3 specified elsea
where in this solicitation. 1f an interpreta-
tlon of the standard s requived that will
invoke the procea cet forth in FIPS
PU 29, such requests for interpretation will
be made within 30 calendar days uiter
receipt of the VSR by the contractor.

A.ay corrections that are required as a
result of decisions made under the proce-
dures of FIPS PUB 29 will be comnlated
within 12 months of the date of forma}
notlfication of the interprctation to the
contractor. Fallure to rare reonired core
rections within the tinie provisions  set
forth above shall be deened o failure o
deliver required sottware. The "quidated
damages as specified for failure to deliver
either operating Systems or other software
shall apply In additfon, <uch fatjure falls
within (he purview of the defauls clause. If
the required corrections are not inade within
the timo provisions specified ubove, subse-
quent proposals submitted to the Government
offeriug the deficient COBOL compilers or
subsequent uncorrected verslons thereto
shall be cousldered non-responslve.

(Sec. 205(c), 63 Stat. 390; 40 U.S.C. 486(c))

Effective date: This regulation js ¢f-
fective June 9, 1976,
Dated: June 2, 1475
JACK LICIERD,
Adminisirator of
General Services,

. IFR Dor76-i€703 Fled 6-8-76:8:45 am |
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FIPS PUB 21-1 (IMPLEMENTATION)

PART 101-32—GOVERNAENT-WIDE
AUTOMATED DATA  MANAGEMENT
SERVICES

Implementation of Federal Informaticn
Processing Standards Fublication (FiP3
PUB) 21-1 Federal Standard COBOL Into
Solicitation Documents
FIPS PUB 21 specifies the use of the

American National Scandard COLOL as

the Federal Standard COLOL. F1¥*S PUB

21-1 revises and supersedes FIPS PUB

2t as the I'ederal Standard COBOL, re-

[’ *s major changes and Improvements

to the COBOL specifications, and deflnes
the elements of the COBOL programing
language. The primary purpose of the
standard is to promote a high degree of
interchangeability of programs for use
on a wide varicty of information proc-
essing systems. All orders for COBOL
compilers placed after December 1, 1975,
must specify compilers that comply with
FIFS PUB 21-1.

1. The table of contents for Part 101-
32 is amended by changing the caption
of § 101-32.1305-1 to read:

Sec.
101-32.1305-1 FIPS PUB 21-1, Federal
Standard COBOL.

2. New §101-32.1305-1 recplaces old
$101-32.1305-1 and is added to Subpart
101-32.13 as follows:

§ 101-32.1305~1 FIPS PUB 21-1, Fed-
eral Standard COBOL.

(a) FIPS PUB 21-I specifies the use
of the American National Standard CO-
BOL X3.23-1974 as the Federal Stand-
2rd COBOL. FIPS PUB 21-1 revises and
supersedes FIPS PUB 21 and reflects ma-
jor changes and improvements to COBOL
specifications. The revision defines the
elements of the COBCL programing
language and the rules for its use. The
primary purpcse of the standard is to
promote a high degree of interchange-
ability of prosrams for use on a wide
variety of Information processing sys-
tems. All COBOL compilers brought into
the Federal Government inventory must
be validated in accordance with § 101~
32.1305-1a. (Technical specifications of
the standard are not included with
FIPS PUB 21-1)

(b) The standard terminology for use-
in solicitation documents is:

/

AcQrrsiTION OF COBOL COMPILERS

Federal Standard COBOL compllers cf-
fered as a rewuit of the requircments set
forth in this solicitation wi1ll be tdent!’ed
as {mplementing ali of the language ele-
inents of at least one of the leveis of Federal
Standard COBOL as specified in FIPS PUB
21-1. Implementation must provide a facility
for the user to optionally specify a level of
Federal Standard COBOL for montworing the
source program at cowpile time. Monitoring
may be specitied for any level at or below the
highest level for which a compller is tmbole-
mented, and w:ll consist of an analysis of the
syntax used {n a source program uagains’ the
svntax included in the level s'v-"n‘rd for
monitoring. Any syntax not conf 12 to
the specitied lave!l wtil be {dertifie: ...r Wik
a dlagrostic message {n tle source prozram
Usting. The dizgnostic message »1ill contaln
at least the identification of the source pro-
gram Ilne number for each non-conivormting
syatax aad identily the level of Federal
Standard COBOL that suppor:s the swmtax
or that the syntax i{s non-srandard CORBOL,

The provisicns of the FIP5 PUB 21-1 will
apply t0 complers delivered ulter Decembar
1. 1975. However, a compiler conformine to
FIPS PUB 21 that has been validated {a ac-
cordance with 41 CFR 101-32.1306-1la may
be offered for interim use urti s complier
conforming to FII'S PUB 21-1 is avallable. If

this Intertm approach is used, dellvery ¢
the compiler conforming to FIPS PUR 21-1
must be accomnplished by June 1, 1977.

AcQUISITION OF COBCL ProcraMs AND G2
PROGRAMING SERVICES

Dusiness-oriented computer application
programs (l.e.,, those appiications or pri-
grams that emphasize the manipuiaticn c?
characters, files, and input output as cc=
trasted with those concerned primarily witz
computation of numeric values) oifered cr
prepared as 2 resuit of the reqmrm"c’r: (134
forth in this solicitation will be writien u
one of the levels of Federal Q"\ndvd CfEO'
as deined in FIPS PUB 21-1 &t
tional language elements, if anvw,
herein. Programs using Federal Sta
COBOL as specified in FIPS PUB 21 a:e -
ceptable until June 1, 1977. However, after
that date only programs usinz Federal Stand.
ard COBOL as specified in FIPS PTB 21-1
wlill be acceptabie.

(Sec. 205(c), 63 Stat. 300; (40 US.C. 186/¢c)))
Eflective date. This regulation is effec-
tive April 6, 1976.
Dated: March 24, 1976

T. M. CHAMBERS,
Acting Administralor
l of Genercl Serices.

[FR Doc.76-9687 Filed 4 5-76,8:45 ax|

FEDERAL REGISTER, VOL. 41, NO, 67—TUESDAY, APRIL 6, 1976
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. DEPARTMENT OF COMMERCE, Rogers C. B. Morton, Secretary

James A. Baker, 111, Under Secretary
Dr. Betsy Ancher-Johnson, Assistant Secretary for Science and Technology

NATIONAL BUREAU OF STANDARDS, Ernest Ambler, Acting Director

Foreword

The Federal Information Processing Standards Publication Series of the Na ional
Burcau of Standards is the official publication relating to standards adopted and p: mul-
gated under the provisions of Public Law 80 306, and Part 6 of Title 15 Cude of F deral
Regulations. The entire serics constitutes the FEDERAL INF ORMATION PROC ESS-
ING STANDARDS REGISTER.

The scries i: used to announce Federal Information Processing Standards, and to
provide standards information of general terest and an index of relev -t stondards
publications and specifications. Publications that announice wdaption of star ards provide
the necessary policy, administrative, and guidance information for effective stundards
ions of the standard are usually attached

implementation and usc. The technical specific:
to the publication, otherwise a reference source is cited.

Comments covering Federal Information Processing Standards and Pullications are
welcomed, and should be addressed to the Associate Dircetor for ADP Stardards, Tnsti-
tute for Computer Sciences and Technology, National Burcau of Standards. Washington,
D.C. 202::4. Such comments will be either considered hy NRS or forwarded to the resporn-
sible activity as appropriate.

FERVEsT Arpier, Aetivg Director

Abstract

This FIPS PURB announces the adeption of the Ameriean National Standard COBOL
(X3.23-1974) as the Federal Standard COBOL. This revisin supersedes FIPS PUR
21 and reflects major changes and improvements to the COROL specific tions. The
American National Standard detines the clements of the COBOL Programming Language
and the rules for their usc. The standard is used by implementors as the referene
COROL.

authority in developing compilors ard by nsors for writing progvams in
primary purpose of the standard i- to promote a high degree of interchangeability of
programs for use on a variety of automatic data processing systems, The COBOL lan-
cuage is intended for use in computer applications that emphasize the manipulation of

characters, records, and files,

Key words: COBOL: data processing: Federal Information Processing Standard: infor-

mation interchange:; informid ion processing; programming languagre; software; stand-

ards conformance.

Nat. Bur. Stand (U &), Fed. Info. Process, Stand, Publ, (FIPS PUB) 21-1, 4 pages
(1075)

CODEN: FIPPAT

For sate by the Superintendent of Documents, § S Government Printinge Othice
Washington, e Y
Stock Numiber 003
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FIPS PUB 21-1

Supersedes .

FIPS PUB 21
1972 March 15

Federal Information AT
Processing Standards Publication 21-1 bl S
ORI

1975 December 1 Sran 9

ANNOUNCING THE STANDAKD FOR

COBOL

and Administrative Services

cderal Praperty

Federal Regulations),

1. Name of Standard. COBOL (FIPS PUB 21-
1).

2. Category of Standard. Software Standard,
Programming Language.

3. Explanation. This publication announces the
adoption  of  American  National  Standard
COBOL, X3.25-1971, as amplified herein as

wision  suversedes

Federal Standard. T
FIPS PUB 21 and reflects ma,
improvements to the COBOL specifications. The
American Nuational Standard detines the ele-
ments of the COBOL Programming Language
and the rules for their use. The standard is
used by implementors as the reference author-

or chanees and

ity in developing compilers and by users for
writing programs in COBOIL. The primary
purpose of the standard is to promote a high
degree of interchangeability of programs for
use on a wide variety of information processing
svstems, Other languages, appropriate for ap-
plications that are not adequately serviced by
COBOIL., are being considered tor adoption as

Federal Standards.

1. Approving Authority. Scerctary of (Com-
merce.

5. Maintenance Agency. Departrient of Com-
meree, National Bureau of Standards (Insti-
tute for Computer Sciences and Technology).

6. Cross Index. American National Standard
X3.23-19%4, COBOL

18

Information Processing Standards Publications are issued by the National Burcau of Standards pursuant
"eidere 3 Act of 1949 as amended, Public Law 80-306 (79 Stat. 11271, as
lemented by Esceutive Order 11717 (38 FR 12315, dated May 11, 1973), and Part 6 of Title 15 CFR (Caode of

7. Related Documents.

a. Federal Information Processing Standards
Publication 29, Interpretation Procedures for
IFederal Standard COBOL.

b. 'ederal Property Management Reculation
101-32.1205-1, Implementation of Federai In-
formation Processing Standards Publicationms
(TIPS PUB) into Solicitation Docament s, Soft
ware Standards.

¢. Federal Information Proces-ing Stindards
Publication 13, Aids for COBOI. Program Con-
version (FIPS PUB 21 to FIPS PUB 21-1).

8. Objectives. The basic objectives in applying
Federal Standard COBOL are: (1) to achicve
the long-recognized advantages that are in-
herent in the use of higher level inguages, and
(2) to maximize and protect program invest-
ments by making it easier and less expensive to
exchanege programs among different computer
svstems, including replacement systems.

The attainment ot these objeetives, from a
government-wide point of view, depends upon
the widespread use of Federal Standard COBOL..
Thus, the general intent of this publication is
to provide a standard language that can be
used in programming information processing
applications except in circumstances, discussed
below, where such use would not be advantage-

Onus,
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FIPS PUB 21-1

9. Applicability. Federal Standard COBOL will
be used in programming computer applications
and programs that emphasize the manipulation
of characters, records, files and input output
(as contrasted with those concerned primarily
with computational problem solving) which are
developed or acquired for government use.
Specifically, the standard will be used for such
applications whenever:

—the application is being designed and pro-
grammed centrally for a decentralized sys-
tem that employs computers of different
makes, models and configurations

—the program will or might possibly be run
on equipment other than that for which the
program is initially written

—it is anticipated that the life of the pro-
gram will be longer than the life of the
presently installed equipment

—the application or program is under con-
stant review for updating of the specifica-
tions, and changes may result frequently

—the advantages of the use of th.s higher
level language can accrue locally irrespec-
tive of interchange potential (e.g., ease of
coding, ease of documentation, improved
understanding, and ease of debugging).

Exceptions to the use of Federal Standard
COBOL may be made when:

a. A comparative analysis shows that the ad-
vantages inherent in the use of Federal Stand-
ard COBOL are clearly offset by even greater
advantages obtainable through use of an altern-
ative language. The language selection should
be made in consideration of the government’s
overall objectives. Such exceptions to the use
of Federal Standard COBOL shall be subject
to a waiver procedure approved by the head of
the agency. The special circumstances identi-
fied in paragraphs b through e below are ex-
empted from the requirement for a waiver at
the discretion of the head of an agency. See
paragraph 12, Waivers.

b. The program requirements are more eco-
nomically and efficiently satisfied through the

19

use of report generation, data base manage-
ment, or text processing languages.

¢. The program is to be processed on systems
for which COBOL compilers are normally not
developed. If, however, a COBOL compiler is
available on a system other than the target
system and the compiler generates object code
for the target system (cross-compiler), COBOL
should be used to the extent practicable. This
exception alone is not to be construed as allow-
ing exemption ta the requirement tor the use
of COBOL on small computer systems, such as
mini-computers, where they are being used for
applications covered above.

d. The program is to be processed on systems
that are in the Federal inventory and for which
a standard COBOL compiler is not available.

e. The computer installation is oriented to-
ward the use of scientific and engincering ap-
plications in which case incidental information
processing applications may be programmed in
locally used languages.

Federal agencies should give special attention
to ensuring that programs for applications that
will or are likely to be used by organizations
outside the Federal Government (i.e., State and
local governments and others) are written and
made available in Federal Standard COBOL, in
order to provide maximum interchangeability
in their use.

10. Specifications. Federal Standard COBOL
specifications are the language specifications
contained in  American National Standard
COBOL, X3.23-1974. For purposes of Federal
Standard COBOL, the modules defined in X3.23~
1974 are combined into four levels. The four
levels of Federal Standard COBOL are identi-
fied as: Low, Low-Intermediate, High-Inter-
mediate, and High. Each Federal Standard
COBOL level is composed ot either the high or
low levels of the nucleus and ten of the eleven
Functional Processing Modules (FPM's) de-
fined in X3.23--1974. The four Federal Standard
COBOL levels are reflected in the following
table. The numbers in the table refer to the
level within the FPM or nucleus as designated
in X3.23-1974, and a dash in the table denotes
the corresponding FPM is omitted.




Low

Level

Nucleus 1
FIPM's

Table Handling 1

Sequential 1-0

Relative 1-0 =
Indexed -0 —
Sort-Merge —
Report Writer s
Segmentation o
Library 4 =
Debug —
Inter-Program Communication —
Communication —

FIPS PUB 21-1

Low High
Intermediate Intermediate High
Level
Level Level
1 2 2
1 2 2
1 2 2
1 2 2
—_ — 2
— 1 2
1 1 2
1 1 2
1 2 2
1 2 2
2 2

NOTE: The “REPORT WRITER” module is not mandatory in any Federal level, However, the specifications

contained in X

11. Implementation. Implementation of the
Federal Standard COBOL is divided into five
arcas of consideration: acquisition of COBOL
compilers, transition to FIPS PUB 21-1, con-
formance to Federal Standard COBOL,, interpre-
tation of Federal Standard COBOL, and use of
COBOL in application programs.

11.1 Acquisition of COBOL Compilers. The
provisions reflected in this publication are effec-
tive upon the date of this document. All COBOL
compilers specified for procurement on oy after
the effective date must be identified as imple-
menting one of the levels of Federal Standard
COBOL. The requirements set forth in this
paragraph are applicable to compilers developed
in-house, compilers acquired as part of an ADP
system procurement, compilers acquired by
separate procurement and compilers used under
an ADP leasing arrangement.

11.2 Transition to FIPS PUB 21-1. The
adention  of  American National Standard
COBOL, X3.23-1974, as a rvevised Federal
Standard requires that provisions be made for
the orderly transition to the revised standard.
The transition period will begin on the date of
this publication and will continue for eighteen
months thereatter, The policies for the acquisi-
tion of COBOL compilers during the transition
period are:

a. The provisions of FIPS PUB 21 will
apply to orders placed before the date of this
publication for compilers which are to be de-
livered subsequent to the date of this publica-
tion.

)~1071 should be used to the extent practical, consistent with the requirements.

b. The provisions of FIPS PUB 21-1 will
apply to orders placed after the date of this
publication; however, a compiler conforming to
FIPS PUB 21 may be acquired for interim use
until the compiler conforming to the revised
standard is available. Delivery of the compiler
conforming to the revised standard may be de-
ferred to, but not to exceed, the close of the
transition period (18 months from the date of
this publication).

11.3 Conformance to Federal Standard
COBOL. A compiler implemented in conform-
ance to Federa!l Standard COBOL must satisty
at least the following 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 satisfy all
of the requirements, defined in American Na-
tional Standard COBOL, X3.23-1974, section
[, paragraph 1.5, Definition of an Implementa-
tion of American National Standard COBOL.
Any requirement stated herein that may differ
from the requirements for an implementation
of American National Standard COBOL takes
precedence over the requirements stated in
X3.23-1974.

¢. The implementation must provide a
facility for the user to optionally specify a level
of Federal Standard COBOL for monitoring his
source program at compile time. The monitor-
ing may be specified for any level of Federal
Standard COBOL at or below the highest level
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for which the compiler is implemented. The
monitoring will be an analysis of the syntax
used in a source program against the syntax
included in the specified level of Federal Stand-
ard COBOL. Any syntax used in the source
program that does not conform to that allowed
by the user selected level of Federal Standard
COBOL will be diagnosed. The syntax diagnosed
as not conforming to the specified level will be
identified to the user through a diagnostic mes-
sage on the source program listing. The diag-
nostic message will contain at least: (1) the
identification of the source program line num-
ber in which the non-conforming syntax occurs,
and (2) the identification of the level of Fed-
eral Standard COBOL that supports the syntax
or that the syntax is non-standard COBOL..

In order to confirm that an implementation
satisflies the requirements of a designated level
of Federal Standard COBOL,, programs (which
include the Report Writer module) have been
developed tor testing COBOL compilers. A Fed-
eral COBOL Compiler Testing Service (1'CCTS)
also is available to provide testing services.
Policies concerning required testing of COLOL.
compilers are currently being developec and will
be published in the near future by the General
Services Administration as an appropriate mod-
ification to FPMR 101-32.1305. For turther in-
formation recarding COBOL Compiler Testing
Services contact:

Director, Federal COBOL Compiler
Testing Service

Department of the Navy

ADPE Sclection Office

Washington, ILC. 20376

11.1 Interpretation of Federal Standard
COBOL. During the use of Federal Standard
COBOIL, whether implementing compilers, test-
ing compilers or writing source programs, ques-
tions may arise from time to time as to the
meaning of specific language specifications. Tt
is desirable when this happens to apply a solu-
tio. to these questions that can be used uni-
formly throughout the Federal Government and
by all implementors of Federal Standard COBOI.
and the Report Writer module. To achieve this
obhjective, a Federal COBOIL Interpretations
Committec has been organized. Procedures for
processing interpretation of Federal Standard

21
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COBOL are provided in FIPS PUB 29 (para-
graph Ta). For further information contuct:

Chairman, Federal COBOL Interpreta-
tions Committee

Computer Science Section

Systems and Software Division

Institute for Computer Sciences and
Technology

National Burcau of Standards

Washington, D.C. 20234

11.5 Use of COBOL. Federal Standard
COBOL: will be used as defined in paragraph
9, Applicability, as soon as compilers that con-
form to the standard are available and acquired.
It is not intended that existing programs be re-
written solely for the purpose of conforming to
the standard.

Programs should, to the extent practicable, be
limited to the elements of one of the specified
levels of Federal Standard COBOL. It should
be recognized that the use of any non-standard
language clements may compromise interchan-
ceability of programs between various systems
or may complicate futire conversion to a rve-
placement  system. Extensions should, there-
fore, be employed only when their use will ve-
sult ‘n efficiencies that clearly ontweich the
difficulties they may cause. To the extent that
specifications for the required extensions huave
already been included inthe CODASYL COBOLL
Journal of Development, use of these specifici-
tions should minimize future conversion diffi-
culties.

12, Waivers.

12.1 Policy. Heads of agencies are poer-
mitted to waive the requirements stated in
this publication in the following circumstances.
Kach waiver will cover only the specific reqguire-
ments of this publication related to the need
for a waiver.

a. A waiver may be granted for an cox-
ception to any of the i1equirements stated in
this publication provided it can be clearly dem-
onstrated that there are appreciable and con-
tinuing performance or cost advantages to b
cained or that the extenuating circumstances
are such that the overall interests of the FFed-
cral Government are served by granting the
requested waiver.




b. Special capabilities may be required
to accommodate the needs of a particular ap-
plication that cannot be achieved through the
use of Federal Standard COBOL. A waiver must
be obtained before these special capabilities are
specified tor implementation or acquisition. Re-
quests for waiver must clearly demonstrate an
appreciable and continuing performance or cost
advantage will be obtained through the use of
these special capabilities.

12.2 Reporting. Waivers granted in the ac-
quisition of compilers will be reported to the
Nutional Bureau of Standards, with the follow-
ing supporting documentation, within seven
working days after approval by the head of the
agency.

a. Relevant  documentation  considered
by the head of the agency in authorizing the
waiver.

b. Detuiled technical specifications of the
language deviations granted. In the case of
deletions, exact reference to the items in X3.23-
1974 is all that is required. In case of additions
that are already developed and approved by
CODASYL, exact reference to the items in the
CODASYL COBOL Journal of Development is
all that is required.

¢. A recommendation for action by NBS
concerning future development of COBOL, vela-
tive to the waiver, should be included, as ap-
propriate. Correspondence should be addressed
to the Associate Director for ADP Standards,
Institute for Computer Sciences and Technol-
ogy, National Burcau of Standards, Washine-

ton, D.C. 20234.

13. Special Information.

a. Development and maintenance of the
COBOL language are the responsibilities of the
Programming Languages Committee of the
Conference on Data Systems Languages
(CODASYL), a voluntary organization com-
prised of interested organizations. Standardiza-
tion of COBOL in the United States is in the
purview of the American National Standards
Institute (ANSI), X2J4 Committee. The tech-
nical specifications of American National Stand-
ard COBOIL,, herein adopted as a Federal Stand-
ard, are buazed on the specifications contained
in CODASYL COBOL. Journal of Development,
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1973, and changes that were made to the JOD
in response to X3J4 requests. The COBOL
Linguage 1s under continual review by the
CODASY L organization for modification and
extension. These changes are then reviewed by
ANSI for incorporation in revised editions of
ANS COIOL.

b. In the event that there is no prospect for
the development of a COBOL compiler con-
forming to this standard for the machine used,
serious consideration should be given to using
the existing COBOL compiler, if available, for
new or revised applications to ease the eventual
conversion to a new system employing a stand-
wrd COBOL compiler.

11. Where To Obtain Copies of COBOL Publi-
cations,

a. Federal Government activities should ob-
tain copies of this publication from established
sources within cach ageney. When there is no
established source, purchase orders should be
submitted to the National Burcau of Standards,
Institute for Computer Sciences and Technolo-
gy, Office of ADP Standards Management, Tech-
nology Building, Washington, D.C. 20231, Refer
to Federal Information Processing Standard
Publication 21-1 (IFIPS PUB 21-1). Copies of
the American  National Standard COBOL,
X3.23-1974, accompany each copy of FIPS PURB
21-1.

b. Others may obtain copies of the FIPS PUB
from the Superintendent of Documents, ULS,
Government Printing Office, Washington, D.C
20402 (SD: Catalog Number C13.52:21-1).
There is a 25 percent discount on quantities of
100 or more. When ordering, specify document
number, title, and SD Catalog Number. Pay-
ment mayv be made by check, money order,
coupons, or deposit account. Copies of the
ANSI standard may be obtained from the
Amarican National Standards Institute, Ine.,
1130 Broadway. New York, New York 10018,
Refer to American National Standard X3.23-
1974, Standard Programming Language
COBOL.

¢. Copies of the CODASYL COBOIL Journal
of  Development may be obtained from the
Technical  Services  Branch, Department  of
Supply and Services, 5th Floor, 88 Metealfe
Street, Ottawa, Ontario, Canada K1A OS5,
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Foreword

The Federal Information Processing Standards Publication Series
of the National Bureau of Standards is the official publication relating
to standards adopted and promulgated under the provisions of Public
Law 89-306; and under Office of Management and Budget Circular A-86.
The entire series constitutes the FEDERAL INFORMATION
PROCESSING STANDARDS REGISTER.

This series is used to announce Federal Information Processing
Standards, and to provide standards information of general interest and
an index of relevant standards publications and specifications. Publica-
tions that announce adoption of standards provide the necessary policy,
administrative, and guidance information for effective standards imple-
mentation and use. The technical specifications of the standard are
usually attached to the publication, otherwise a source of copies is cited.

Comments covering Federal Information Processing Standards and
Publications are welcomed, and should be addressed to the National Bu-
reau of Standards, Center for Computer Sciences and Technology, Of-
fice of Information Processing Standards, Washington, D.C. 20234, Such
comments will be either considered by NBS or forwarded to the respon-
sible activity as appropriate.

LEWIS M. BRANSCOMB, Director

Abstract

This FIPS PUB announces the adoption of the American National Standard COBOL
(X3.23-1968) as the Federal Standard COBOL. The American National Standard defines
the elements of the COBOL Programming Language and the rules for their use. The stan
dard is used by implementors as the reference authority in developing compilers and
by users for writing programs in COBOL. A primary purpose of the standard is to
promote a high degree of interchangeability of programs for use on a variety of automatic
data processing systems.

The COBOL language is intended for use with business-oriented appheations.

Key words: COBOL,; data processing; Federal Information Processing Standard; informa
tion interchange; information processing; programming language; software.

Nat. Bur. Stand. (U.8.), Fed. Info. Process. Stand. Pubi (FIPS Pub.) 21, 4 pages (1472)
CODEN: FIPPAT

For sale by th perintendent of Documents. U.S. Government Printing Office, Washington, D.C 20402 (Order hy
SD Catalog No. € 13.52:21). Price, 20 cents. Subscription service also available for all new FIPS publications and supple
ments for an indefinite period
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Federal Information

Processing Standards Pubiication 21
1972 March 15

ANNOUNCING THE STANDARD FOR

COMMON BUSINESS ORIENTED LANGUAGE (COBOL)

Federal Information Processing Standards Publications are issued by the National Bureau of Standards under the
direction of the Office of Management and Budget (OMB) in accordance with the provisions of Public Law X9-306 and

OMB Circular No. A-86.

Name of Standard. Common Business
Oriented Language (COBOL), (FIPS 21).

Category of Standard. Software Standard,
Programming Language.

Explanation. This FIPS PUB announces the
adoption of the American National Standard
COBOL (X3.23-1968) as the Federal Standard
COBOL. The American National Standard
(ANS) defines the elements of the COBOIL,
Programming Language and the rules for
their use. The standard is used by implemen-
tors as the reference authority in developing
compilers and by users for writing programs
in COBOL. A primary purpose of the stan-
dard is to promote a high degree of in-
terchangeability of programs for use on a
variety of autcmatic data processing
systems.

The COBOIL language is intended to be used
with business-oriented applications. Other
languages, appropriate to other application
areas, are being considered for future adop-
tion as Federal Standards.

Approving Authority. Office of Management
and Budget.

Maintenance Agency. Department of Com-
merce, National Bureau of Standards (Center
for Computer Sciences and Technology).

Cross Index. American National Standard
X3.23-1968, COBOL.

Objectives. The basic objectives in applying
the Federal Standard COBOI, Language are
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(1) to achieve the long-recognized advantages
that are inherent in the use of higher level
languages, and (2) to maximize and protect
program investments by making it easier and
less expensive to exchange programs among
different computer systems, including
replacement systems.

The attainment of these objectives, from a
Government-wide point of view, depends
upon the widespread use of Federal Standard
COBOL. Thus, the general intent of this FIP’S
PUB is to provide for the use of this language
in programming all business-oriented appli-
cations except in circumstances, discussed
below, where such use would not be ad-
vantageous.

Applicability. Federal Standard COBOL will
be used in programming business-oriented
computer applications (i.e., those applications
or programs that emphasize the manipula
tion of characters, files and input/output as
contrasted with those concerned primarily
with the computation of numeric values)
which are developed or acquired for Govern-
ment use at Government expense. Specifi-
cally, the standard will be used for such appli-
cations whenever

—the application is being designed and pro-
grammed centrally for a decentralized
system that employs computers of dif-
ferent makes, models, and configura-
tions.

—the program will or might possibly be run
on equipment other than that for which
the program is initially written.

—lm
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—it is anticipated that the life of the pro-
gram will be longer than the life of the
presently installed equipment.

—the application or program is under con-
stant review for updating of the specifi-
:ations  and  changes may  result
frequently.

—the advantages of the use of this higher
level language can accrue locally ir-
respective of interchange potential (e.g.
ease of coding, ease of documentation, im-
proved understanding, and ease of
debugging).

Exceptions to the use of Federal Standard
COBOL may be made, however, when any of
the following circumstances exist:

1. If a comparative analysis shows that the
advantages inherent in the use of Standard
COBOL are clearly offset by even greater ad-
vantages obtainable through use of an alter-
native language. The language selection
should be made in consideration of the
Government’s overall objectives and should
be approved by a central authority in the
agency under a waiver procedure, except for

3. If the program is to be processed on
equipment systems of small capacity for
which COBOIL. compilers are normally not
developed.

4. If the program is to be processed on
equipment systems that are in the Federal
Inventory and for which a standard COBOL
compiler is not available.

5. If the computer installation is heavily
oriented toward the use of scientific and en
gineering  apolications 1in which case in-
cidental business-oriented applications may
be programmed in locally used languages.

Federal agencies should give special atten-
tion to insuring that programs for business
oriented applications that will or are likely to
be used by organizations outside the Federal
Government (i.e., State and local govern-
ments and others) are written and made
available in Federal Standard COBOL, in
order to provide maximum interchangeabili-
ty in their use.

Specifications. Federal Standard COBOL
consists of four alternative combinations of
the modules specified by the American Na-

v—m

the selection of the special kinds of languages tional Standard COBOL (X3.23-1968). These
identified in paragraph 2 below. combinations are known as Low, Low-Inter-
2. If the use of report generators, file mediate, High-Intermediate and High Level
management languages, and text processing Federal Standard COBOL, respectively. Each
languages are clearly more economical and level is defined as consisting of the high or
efficient. Decisions to utilize these languages low level nucleus and selected levels of six of
do not necessarily require an agency waiver the seven Functional Processing Modules
but must be made with consideration of the (FPMs) of the American National Standard
Government-wide objectives stated above. COBOL as follows:
Low High
& [ Low Inter- Inter High
Level | mediate mediate Level
| i I.('\!'l l'l'\""
3 | | !
i Nucleus ....|Low (1) 1 High (2) High () High (2)
' Fem } }
y Table Handling ] Low (3) ‘ Intermediate (41 | Intermediate (1)) High (5
Sequential Access Low (6) | High (D High(7) High ()
Random Access | High (%) High 4 High (9)
Sort ‘ Low (10) High11)
. Segmentation | - | Low(14) Low (14) High (15)
Library ’ [ —n Low (16) Low (16) [ High17)
4 -4
f 27
'
o
]
é




The numbers in parentheses in the above
table refer to chapters in X3.23-1968, and a
dash in the table denotes that the correspond-
ing FP’M is to be omitted.

Implementation. Implementation considera-
tions are divided into acquisition of COBOL
compilers and use of COBOL in applications
programs.

a. Acquisition of COBOL Compilers. Be-
ginning July 1, 1972, all COBOL compilers
brought into the Federal Inventory must be
identified as implementing one of the levels
of the Federal Standard COBOL (See
Specitications above). This applies to com
pilers developed in-house, compilers acquired
as part of an ADP system procurement and
compilers acquired by separate procurement.
This does not apply to orders placed before
the date of this FIPS PUB for compilers to be
delivered subsequent to the implementation
date. Each compiler must include «ll of the
language elements of the identified level, ex-
cept that a compiler acquired exclusively to
produce object programs for computers
without random access devices need not in-
clude the random access module regardless of
level.

A compiler may include language elements
over and above those of the requested level
(whether or not they are part of the Federal
COBOL Standard) but such additions will not
be specified for development or acquisition
unless an agency waiver is first obtained.
Waivers authorizing such compilers must
stipulate that the additional elements, when
used, will be automatically identified and
flaggeed (annotated) on the source program
listing by the compiling system (i.e., compiler
or preprocessor). It is expected that waivers
of this nature will be granted only upon a
clear demonstration that an appreciable and
continuing performance vs. cost advantage,
when considered from a Government-wide
point of view, would be obtained by the use of
such a compiler.

At the present time, agencies acquiring
COBOL compilers have the responsibility for
insuring vendor compliance with Federal
Standard COBOL levels. It is expected that a
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centralized validation service will soon be
available to assist agencies in the area of
COBOL compilers. Pending final resolution of
this service, agencies should contact the Na-
tional Bureau of Standards, Office of Infor-
mation Processing Standards, if assistance is
desired.

b. Use of COBOL. Federal Standard
COBOL will be used for new applications and
applications undergoing major revisions, as
soon as compilers that conform to the stan-
dard specifications are available and
acquired. It is not intended that existing pro-
grams be rewritten solely for the purpose of
conforming to the standard. This includes
programs designed for compilers ordered
prior to the implementation date of this FIPS
PUB for delivery subsequent to that date.

Programs written in standard COBOL
should, to the extent practicable, be limited to
the elements of one of the specified levels.
Although the use of flagged unilateral exten-
sions in applications programs is permitted,
it should be recognized that this practice will
compromise interchangeability or may com-
plicate future conversion to replacement
computers. Extensions should be employed,
therefore, only when their use will result in
efficiencies that clearly outweigh the difficul-
ties that they may cause.

Waivers. Agencies are permitted to waive
the requirements of this FIPS PUB regard-
ing the use of the Federal Standard COBOL
and compliance with the COBOL compiler
specifications upon proper internal justifica-
tion. These waivers need not be coordinated
in advance with NBS. However, in order that
NBS may be knowledgeable about the extent
to which agencies find it necessary to deviate
from the specifications of this standard in
meeting their operational requirements,
agencies are requested to provide NBS with
the following information on each of the
waivers:

a. Waivers granted in the acquisition of
compilers will be reported to the National Bu-
reau of Standards with the following infor-
mation:
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1. Relevant documentation considered
by the head of the agency (or his
assignee) in authorizing the waiver.

2. Detailed technical specitications of
the language deviations granted.
In the case of deletions (except as
noted under “Implementation ‘a’ "),
exact reference to the itemsin ANS
X3.23 is all that is required.

3. Related to the waiver, a statement
of any recommended action that
NBS should take concerning future
development of COBOL..

b. Waivers involving the use of languages
other than Federal Standard COBOL, need
not be furnished to the National Bureau of
Standards. It is requested, however, that the
National Bureau of Standards be informed of
each occurrence of a major deviation in the
use of Federal Standard COBOIL. in new
source programs together with the reasons
therefor.

¢. Letters should be addressed to the As-
sociate Director for ADP Standards, Center
for Computer Sciences and Technology, Na-
tional Bureau of Standards, Washington,
D.C. 20234.

Special Information.

a. Development and maintenance of the
COBOL language is the responsibility of the
Conference on Data Systems Languages
(CODASYI.), a voluntary organization com
prised of interested organizations. Stand-
ardization of COBOL in the United States
is in the purview of the American National
Standards Institute (ANSI). The technical
specifications of American National Standard
COBOL, herein adopted as a Federal Stand-
ard, are based on the specifications contained
in CODASYL COBOL, Edition 1965, as mod
ified by CODASYL through January 1, 1967,
The COBOL language is under continual
review by the CODASYL organization for

modification and extension. These changes
are then reviewed by ANSI for incorpora-
tion in revised editions of ANS COBOL.

b. A serious problem that has confronted
Federal data managers is the
often difficult conversion of programs when
replacing or upgrading installed computers.
Since this involves, in a sense, interchange of
programs between computers, then the ad-
vantages of using a higher level language
apply, even if all that is available isa COBOL
compiler that pre-dates the standard. There-
fore, in the event such a nonstandard com-
piler is available, and there are no prospects
for the development of a standard COBOL
compiler for the machine being used (because
it is out of production), serious consideration
should be given to the advantages of using
the existing (nonstandard) COBOL language
for new or revised applications to ease the
eventual conversion to a new system employ-
ing a standard COBOL compiler.

processing

Where to Obtain Copies of the Specifications of
the Standard.

a. Federal Government activities should
obtain copies from established sources within
each agency. When there is no established
source, purchase orders should be submitted
to the General Services Administration,
Specifications  Activity, Printed Materials
Supply Division, Building 197, Washington
Navy Yard Annex, Washington, D.C. 20407.
Refer to Federal Information Processing
Standard Number 21 (FIPS PUB 21). Price,
$3.05 a copy (includes FIPS PUB).

b. Others may obtain copies from the
American National Standards Institute, Inc.,
1430 Broadway, New York, New York 10018.
Refer to American National Standard X3.23-
1068,  Standard  for Common Business
Oriented Language (COBOL). (Price, $6.50 a
copy. Discounts available on quantity orders.
See ANSI Catalog.)

« RNMENT PRINTING OFFICE 1972 O - 456-498
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NBS TECHNICAL PUBLICATIONS
NONPERIODICALS

PERIODICALS

JOURNAL OF RESEARCH reports National
Bureau of Standards research and development in
physics, mathematics, chemistry, and engineering
Comprehensive scientific papers give complete details
of the work. including laboratory data, experimental
procedures, and theoretical and mathematical analy-
ses. [llustrated with photographs, drawings, and
charts.

Published in three sections, available separately:

® Physics and Chemistry

Papers of interest primarily to scientists working in
these fields. This section covers a broad range of
physical and chemical rescarch, with major emphasis
on standards of physical measurement, fundamental
constants, and properties of matter. Issued six tines
a year. Annual subscription: Domestic, $9.50; $2.25
additional for foreign nailing.

e Mathematical Sciences

Studies and compilations designed mainly for the
mathematician and theoretical physicist. Topics in
mathematical statistics, theory of experiment design,
numerical analysis, theoretical physics and chemis-
ty, logical design and programming of computers
and computer systems. Short numerical tables. Issued
quarterly. Annual subscription:  Domestic, $5.00;
$1.25 additional for foreign mailing.

o Engineering and Instrumentation

Reporting results of interest chiefly to the engineer
and the applied scientist. This section ncludes many
of the new developments in instrumentation resulting
from the Bureau's work in physical measurement,
data processing, and development of test methods.
It will also cover some of the work in acoustics,
applied mechanics, building research. and cryogenic
engineering. [ssued quarterly. Annual subscription:
Domestic, $5.00: $1.25 additional for foreign maifing.

TECHNICAL NEWS BULLETIN

T'he best single source of information concerning the
Bureau's research. developmental, cooperative. and
publication activities, this monthly publication is
designed for the industry-oriented 1ndividual whose
daily work involves intimate contact with science and
technology— for engineers, chemasts,  physicists, re-
search managers, product-development managers, and
company cxecutives. Annual subscription: Domestic,
$3.00. $1.00 additional for foreign mailing.

Order NBS publications from:

Applied Mathematics Series. Mathematical tables,
manuals, and studies.

Building Science Series. Rescarch results, test
methods, and performance criteria of building ma-
terials, components, systems, and structures.

Handbooks. Recommended codes of engineering
and industrial practice (including safety codes) de-
veloped in - cooperation  with interested industries,
professionial organizations, and regulatory bodies.

Special Publications. Procecdings of NBS confer-
ences,  bibliographies, annual reports, wall charts,
pamphlets, etc

Monographs. Major contributions to the technical
literature on various subjects related to the Bureau’s
scientific and technical activities.

National Standard Reference Data Series.
NSRDS provides quantitative data on the physical
and chemical properties of materials, compiled from
the world's literature and critically evaluated.

Product Standards. Provide requirements for sizes,
types, quality, and methods for testing various indus-
trial products. These standards are developed co-
operatively with interested Government and industry
groups and provide the basis for common understand-
ing of product characteristics for both buyers and
sellers. ‘Their use is voluntary.

Technical Notes. This series consists of communi-
cations and reports (covering both ether agency and
NBS-sponsored work) of limited or transitory interest.

Federal Information Processing Standards
Publications. This series is the official publication
within the Federal Government for information on
standards adopted and promulgated under the Public
I.aw £9-306, and Bureau of the Budget Circular A-86
entitled, Standardization of Data Elements and Codes
in Data Systems.

Consumer Information Series. Practical informa-
tion, based on NBS research and experience, covering
areas of interest to the consumer. Easily understand-
able language and illustrations provide useful back-
ground knowledge for shopping in today's technolog-
ical marketplace.

NBS Special Publication 305, Supplement 1,
Publications of the NBS, 1968-1969. When order-
ing, include Catalog No. C13.10:305. Price $4.50;
$1 25 additional for foreign mailing.

Supenntendent of Documents

Government Printine Ofhee
Washington, D C 20102
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FIPS ‘PUBS contain Federal standards for
hardware, software, applications and data.
FIPS PUBS provide information on new and
revised Federal standards as they become
available.

FIPS PUBS are the official U.S. Government
publications for Federal computer/informa-
tion processing standards.

FIPS PUBS ARE AVAILABLE ON A SUB:
SCRIPTION BASIS FROM THE U.S. GOVERN-
MENT PRINTING OFFICE.




3 Date of Request:

REQUEST FOR VALIDATION SERVICES

FCCTS Control No.:_

1. REQUESTOR 2
Name
Address

2. POINT OF CONTACT
Name
Address

Telephone ( )

3. REQUEST IS FOR:

/ / Validation Summary Report (if on file)
/ / Validation and Summary Report
Desired Report Submittal Date

4, VERSION OF FEDERAL COBOL REQUIRED

/ FIPS PUB 21 (X3.23-1968)

/
/ / FIPS PUB 21-1 (X3.23-1974)

5. LEVEL OF FEDERAL COBOL REQUIRED (1, 2, 3, 4)

6. TEST ENVIRONMENT
a. Hardware

Machine Make and Model No.
Special CPU Requirements
Special Peripheral Requirements
Hardware Manufacturer

b. Software

Operating System
Operating System Producer
Compiler Documentation (Ref. Manual, etc.)
Compiler Release & Version
Compiler Producer

Personnel to be in Attendance for Validation
Name Location
Telephone No.

7. WHERE VALIDATION WILL TAKE PLACE

(See reverse side for instructions.)

23 Februarv 1977




INSTRUCTTIONS /INFORMATION

1. Please type or print.
2." Submit the completed form to:

Director, Federal COBOL Compiler Testing Service

Department of the Navy

Washington, D. C. 20376
3. If a Validation Summary Report (VSR) on the subject compiler has already
been completed, we will send you information on how to obtain a copy. If
not, and a validation has been requested, a Compiler Validation Manager will
be assigned to process your request. The assigned individual will contact
you to make the necessary arrangements, and, if necessary, obtain the docu-
mentation referenced in item 6 of this request.

4. An estimate of expenses will be made and sent to you for approval. The
approval and, if applicable, an appropriation accounting number should be given
as promptly as possible. You will be charged only for actual expenses. These
will include travel, per diem, and pro-rated salaries as appropriate.

5. Upon completion of the validation, a VSR will be compiled from the raw
data and forwarded to you. A copy of the VSR will also be sent to the appro-
priate vendor (if other than yourself) and to the National Bureau of Standards.

6. Should there be any questions as to the FCCTS interpretation of the Federal
COBOL Standard, please contact this office within two (2) weeks of receipt
of the VSR.

7. FLEASE NOTE: The Federal COBOL Compiler Testing Service may make full and
free public disclosure of the Validation Summary Report (VSR). The results of
this validation are only for the purpose of satisfying United States Govern-
ment requirements, and apply only to the Computer System, Operating System
release, and compiler version identified in the VSR. It is not expected that
any portion of the information submitted by an applicant in his Request for
Validation or in support thereof will be exempt from free and full disclosure
to the public in accordance with the "Freedom of Information Act" (5 U.S.C.
#552). 1f, however, the applicant believes that any portion of his submis-
sion in the support documentation is exempt from public disclosure, each such
portion shall be identified (by circling, underscoring or by note) and the
reason for the asserted exemption shall be fully explained. The COBOL Com-
piler Validation System is used to determine, insofar as is practical, the
degree to which the subject compiler conforms to the Federal COBOL Standard.
Thus, the VSR is necessarily discretionary and judgmental. The United States
Government does not represent or warrant that the statements, or any one of
them, set forth in the Validation Summary Report are accurate or complete.

The VSR is not meant to be used for the purpose of publicizing the findings
summarized therein.

8. Our telephone number is (202) 697-1247. Please call us if you require
any assistance.




6.

REQUEST FOR VALIDATION SERVICES

Date of Request:

SDD Control No.:

REQUESTOR
Name

Address

POINT OF CONTACT
Name

Address

Telephone (

REQUEST IS FOR:

/_/ Validation Summary Report (if on file)
/_/ Validation and Summary Report
Desired Report Submittal Date

SOFTWARE PRODUCT TO BE VALIDATED
/_/ FORTRAN 66 (X3.9-1966)
/_/ HYPO-COBOL

/_/ OTHER

TEST ENVIRONMENT

a. Hardware

Machine Make and Model No.

Special CPU Requirements

Special Peripheral Requirements

Hardware Manufacturer

b. Software

Operating System

Operating System Producer

Software/Compiler Docu. (Ref. Manual, etc.)

Software/Compiler Release & Version

Software/Compiler Producer

Personnel to be in Attendance for Validation
Name 3y Location

WHERE VALIDATION WILL TAKE PLACE

Telephone No.

(See reverse side for instructions.)
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INSTRUCTIONS/INFORMATION
1. Please type or print -
2. Submit the completed form to:

Director, Federal COBOL Compiler Testing Service
Department of the Navy
Washington, D. C. 20376

3. If a Validation Summary Report (VSR) on the subject compiler has already
been completed, we will send you information on how to cbtain a copy. If
not, and a validation has been requested, a Compiler Validation Manager will
be assigned to process your request. The assigned individual will contact
you to make the necessary arrangements, and, if necessary, obtain the docu~
mentation referenced in item 6 of this request.

4. An estimate of expenses will be made and sent to you for approval. The
approval, and if applicable, an appropriation accounting number should be given
as promptly as possible. You will be charged only for actual expenses. These
will include travel, per diem, and pro-rated salaries as appropriate.

5. Upon completion of the validation, a VSR will be compiled from the raw
data and forwarded to you. A copy of the VSR will also be sent to the appro-
priate vendcr (if other than yourself) and to the National Bureau of Standards.

6. Should there be any questions as to the FCCTS interpretation, please
contact this office within two (2) weeks of receipt of the VSR.

7. PLEASE NOTE: The Federal COBOL Compiler Testing Service may make full and
free public disclosure of the Validation Summary Report (VSR). The results of
this validation are only for the purpose of satisfying United States Govern-—
ment requirements, and apply only to the Computer System, Operating System
release, and compiler version identified in the VSR. It is not expected that
any portion of the information submitted by an applicant in his Request for
Validation or in support thereof will be excmpt from free and full disclosure
to the public in accordance with the '"Freedom of Information Act" (5 U.S.C.
#552). 1I1f, however, the applicant believes that any portion of his submis-
sion in the support documentation is exempt from public disclosure, each such
portion shall be identified (by circling, underscoring or by note) and the
reason for the asserted exemption shall be fully explained. The United States
Government does not represent or warrant that the statements, or any one of
them, set forth in the Velidation Summary Report are accurate or complete.

The VSR is not meant to be used for the purpose of publicizing the findings
summarized therein.

8. Out telephone number is (202) 697-1247. Please call us if you require
any assistance.
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FCCTS = NTIS INFORMATIO®

ADDRE €S tational Tecrnical Inforrztion Lervice
Us S. Decartment of Conmerce
ScéS Port Royal Foad
Sprinafield, Viraginia 221¢1
€703) 557-4550

SENCHMARK PUKTARILITY SYSTEM:

AD78535¢ aPs YSERS GUIDE o] (45
AD7E559( BPS Population File (TAFE) $ 97.58

SYNTHETIC PROGRAMS LISBRAXRY:

AL7E5357 SPL ™ANUAL $ 375
AD7F5355 SPL Pooulation File (TAPE) §$ 97.5C
CIB2L COMPILER VALIDATION SYSTEM 65 (X3.23-19¢é, FIPS PUER 21) VEFSIIN £
ADAT2LG13 CCVS USERS CUIDE ] 5S.00
ADAQ24912 CCVS Population File (TAPE) £500.00
CJBOL COMPILER VALIDATION SYSTEM 74 (x3.23-1974, FIPS PUF 21-1) VERSIO
ADAL26174 CCVS USEKS GUIDE s 12.50
ADALC30173 CCVS Population file (TAPE) $500.0U

HYPO=COBGL CCMPILER VALIDATION SYSTEM

ADA12C16 HCCVS Languace Specifications s  6.25
ADAU24915 HCCVS Test Specifications S 1175

ADAC24916 HCCVS Implementation Document ¢ 4.00
ADAC24°14 HCCVS Population File (TAFPE) $2C0.C0

FORTRAN COMPILER VALIDATION SYSTEM

ADACZ020¢ FCVS Information File (TAPE) €¢00.N70
ADA0U30210 FCVS User Guide & 675
ADAC3(211 FCVS Test Specifications g 13.00

t¥icro-fiche will be $2.25 unless otherwise specified.
*2Price listed for domestic price; foreicn price is $5%25.00.
#*+xPrice listed for domestic price; foreian price is $250.0C.
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1574 CCVS TEST SPECIFICATICAS

ADALLC2792
RDAL(A221
ACRI 2L EG
ADR(C19757
ADARI 03072
ADAL L7554
ADA(C23%4
ADACC23ES
ADACC2IRE
ADAT 304463
ADAC(2G75
ADAJOR23% e

USN=CCVS-74-VOL-(01
USN-CCVE=24~-VOL=-]2
USN=CCVS=74L=V(L=-C3
USN=-CCVS=-74-VOL=-04
USN-CCVS-74=-V0GL=-CS
USN-CCVS=-74=-VUOL-UE
USN=CCVS=-74-VOL=-(7
USN=CCVS=-74=-VCL=-09
USN=CCVS=74-VOL=-1C
USA-CCVS=T74=-vOL=-11
USN=CCVS=-74-VvCL=-12
USN=CCVS=-74-V0OL=-17

(x?.23-1974,

FIPS RPUR 21=1)¢

NUCLFUS Level 1
NUCLEUS Level 2
TARLE HENDLING
SEGUENTIAL I-C
RELATIVE  Y=C
INDEYED I~C
SORT=-MERGE
SEGMENTATIO®
LItKARY

DEFUC

INTER=FROGREY CON¥,

COCMMUNICATION

**jcro-fiche will be $2.25 unless otnerwise specifiec.
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ADAT LZLEF
ADATILYZ

KRAZT SIS
ARSI 1SS
ADAD1c1¢7
ADACZT2TL
ADAC2ES=C
ADACZ365T
ADACZLLE
ADAC 21222
ADA(T5¢12
ADADZSLAS
ADACZ7¢C4

CIEGL. COMP

ADAQ?(S51
ADAC27427
ADAG31C1S
ADAC 37141
ADANI7654

|
=3

-y~

(N a )t

~N N~
)
8y

=S

75=-01

CCViez=VYSk1TL
CCVSe==\VSK12D
CCVS6°-VSR12S
EEVSos=\VSRT30
C(CVSe==vS2145
CCVSeE=-VSK140
CCVS6>~usSR125
ECVSEE-VSRTSS
CCVSEE8=-VSK145
CCvSet=VSkR170
CCVSEE-NERTAS

ILEX VALIDATIOYS

CCVS74=VSF115
CCVS74=-VSP1SU
CCVEPL-VSR15T
CCVSP74-VER17S
CCVS74=-VSR1:D

2 cosel 6b

18 370715°%
fev 3720/15%
UNIVEC 110¢
L3NS 6L LS

HIE OS2LE

CoC CYcErR=70
hé0S

B3500

COYPUTER LING.
UnIVeaC 1110

Ee 700

HIS 60°0

Ler 360/ES

Coc 3ZE0
UNIVAC 110C
DECSyste~ 10
UNI VAL 1700
HIS €080

I3M 376/15%
UNLIVAC GQ/40
BURR 670L/77CC
BURL 67C0/T77CC
UNIVAC 7G/45

S cogaL 74

Intercata 7/16
06 C-200
POP=-11772

DG NCVA 120C
DECSyster 1C

(EIPE PUB 21):2

ve oS
V6 VS

VFCUPSH267 SCOPE
WwéL D NFISOD

FEP V5.3

VAL E

ENST/ASCIY N2.2R
BCE 117

CORCL 2.0/H=-F1S*»2%
Version 4 F1.2
Version 3.1 R&.0
ANST/ARSCTT VZ.4K
Version 10
ANSI/ASCII VZR1
STp=6& 3/1 E

VS CC=0L V1 F1.1
VS/¢ Release 2
MCP 11.%

vER: 1159

USACO= V(11

GEIFPS SRR 2 =10) s

kelease 1.1°
Pre-relecse (C.0.5
Version 2.0 KSTS/F
IPI BLIS/CIBOL 2.0
CFL74 V1

*¥jcro-fiche will be $2.25 unless otherwise listed.
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