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CurOL COMPILLR VALIDATION

1. Validation Number : CCVSAS-VSR220

2. Vendor Internaticnal Pusiness fachines
3. Yrainframe < 360165

4. Compiler Identification COHRAL Version & R1.4

5. Opera2ting System Identification 0S/%VT Version 21.8 HASP 3.1

6. CCVS Version 6.2

7. Ffederal Information Processing 21

Stancdard Publication

#PLEASE NOTE. The Federal CCBOL Compiler Testing Service may make full
and free gublic disclosure of the Validation Sur~ury Feport (VSP) in
accordance with the "frecedom of Information Act™ (5 U.S.C. #552). The
results of this validation are only for the purpose of satisfying United
States Covernment requirements, and ~pply only to the Ccrputer Systems
Operating System release, and compiler version identified in the VSR. The
COBONL Compiler Validation System is used to determine, insofar as is
practical, the degree to which tte sulject corpiler conforms to the Fed-
eral CUBCL Standard. Thus, the VSR is necessarily discretionary and judo-
mentzel. The United States Government does not represent or warrant that
the staterents, or any one of them, set forth in the VSR are accurate or
complete. The VSR is not meant to be used for the purpose of publicizing
the findings cummarized therein.

For information concerning this compiler you can contact the vendor's
designated representative named below:

Mr. J. D. Valentine
Federal Support Center
I8 Corgoration

10401 fFernwood Road
Bethesda, MD 20043
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SECTIUN 1. T:TRCODUCTIUN

1.1. Purpose of the VALIZATICON Sunm.ry Report

The Validation Surmary Feport (V3K) provides a consolidated summary of the

cempiler identified in this document. The purpose of the report is to

identify individual C7BAL Languane elerents whose usaae does not conform | 8
to the Federal CCu0L Standard as specified in FIPS PUE 21.

The results of running the C2HOL Compiler Validation System recorded

in the V5K do not sugaest the deuree to which the corpiler is usable

(i.e., carable of data processina apnlications), but the deorce to «hich
individual languace elements are usatle. This will aive an indicction of -
possible conversion procedures which may be necessary in order to utilize a
scurce program from another system supporting thte Feceral Stancdard for the
C280L lannuage.

1.2. Preparation of the VSR

The Validation Summary Report is prepared by cnalyzina the results of
running the CGBOL Compiler Validation System. The C(HCL Conpiler
Validation System consists of audit routines, their related data, and
an executive routine (VP-routine) which grepares the audit routines
for compilation. Each audit rcutine is a CCBOL program which includes
nany tests and supporting procedures indicatinc the result of the
tests. The audit routines collectively contain the features of
Federal Standard COBOL.

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 tells whether the corpiler passec or -
failed the tests in the routine.

If the compiler rejects some language elements by terminatino corpilation.,
3iving fatal diagnostic messages, or terminating execution atnormally,
then the test containing the code the compiler was unable to process

is deleted and the audit routine compilation and execution repeated.

Ty The compilation Listings and 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.

1.3. Organization of the VSR

The Validation Summary Report is made up of several sections showing
the discrepancies found. The following briefly describes the content
of these sections. E

a. Section 2 summarizes the results of the compilation and execution
of the programs comprising the COBOL Compiler Validation System.
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Scetien 2 is subdivided into Section 2.1, syntax not acceoted by
the cerpiler; and Section 2.2, semantic differences hetween the
corpiler irglementation and the lencuage sprecification. AlLL errcrs
are grouged bty processing module.

b. FIPS PUR 21 defines four levels of the CCPOL “tandard for the

fFederal Community. Section 3 of the VSR lists the discrepancies

described in Section 2 by the level in which the problem occurs. This readily
permits easy determination of the status of the compiler agzinst a particular
level.

c. Section 4 contains information discovered during the validaticn process
which dees not impact the status of the compiler with respect to the ‘efined
Federal CJECL levels.

d. Pppendix A is the Validation Summary Uorking Papera.

1.4. Abstract covering compliance to FIFS PUR 21

definition of an Implementation of USA Standard COBOL (excerpts from ANSI

Standard COBCL X3.23-1968, Chapter 1).

Throughout the USA Standard COBOL specifications, there are certain
Llanguage elements that depend, for their implementation, on particular
types of hardware components. The implementor specifies the mininum hard-
ware conficuration required for a civen implmentation of USA Standard
COBOL and the hardware components that it suvgports. Any lancuage elements
thaet depend on hardware components for which support is claimed must be
implemented. Language elements that are not implemented because cf their
dependence on hardware components whose support is not claimed for an
inplementation must be so specified and their absence will not render the
irplewentction nonstandard.

when a facility is provided that accomplishes the function specified by
any particular CCBOL element, it may be unnecessary to include that
particular element within the COBNL source program. If such an
unnecessary element does appear in the source programs, it must be
accepted by the compiler. However, if the element does not lead to the
production of object code, no substitute statements shall be required
within the COBOL source program to accomplish this function.

By the same token, the inclusion of language elements or of functions that
are not a part of the USA Standard COBOL specifications will not render

an implementation of USA Standard COBOL nonstandard. This is true even
though it may imply the extension of the list of reserved words bty the
inplementor, and prevent proper ccmpilation of some programs which con~
form to the Standard.
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The Federal C.R0L Standard

The C.t:0L Ce piler Validation results enclosed in this docurent
reflect the dejree to +hich the subject COROL compiler imglenents the
Federal CiBCL Standard. The Federal CO0BNL Standard is essentially the
same as the A5l Standard with two exceptions:

The federal Staniard defines 4 levels and the

ANST Stondard defines only the minimum CCEOL
irplerentation and the full standard. Low and High

levels of the Federal CCtoOL Standard (see 1.5)

correspond to the abtove two ANSI Llevels

(minus the Report Writer module). Two additional

levels, low-intermediate and high-intermediate bhave been
included in the Federal Standard between the highest

eand lowest subsets. These additional levels accormodate
hardware which cannot support the full standard, but which

is cepable of implementine more than the minimum standard. 3
The Report writer Module has been temporarity 3
drosred from the Federal Standard, bhowevers, use 1

of the wodule is encouraned whenever it is available.

The Federal Standard requires that a compiler contain as a minimum,
the elerents specified in at least one of the Federal levels. No
restricticns are imposed on the inclusion of selected features from
higher Llevels or even unique vendor extensions. Compatibility

among varicus implementations of a given level containing additicnal
f2atures must be controlled by management imposed standards and
restrictions.

1.5. Federal Standard CO30L Levels

| - The Federal Government has defined four nested levels of the

: ANSI Stendard CO3CL X3.23-196%. Not zll computers are large

| : ‘ enough to accomnodate a CCBOL compiler containing the full ANSI

i x ! Standard. Therefore, the Federal Government requires that all

[ compilers 2cquired by its agencies contain as a minimun one of the

] four Federal levels, depending on machine size, confiouration and user

| g needs. The knowledge that all computers will support at least one of

: these four subsets simplifies the task of developing machine-indecrendent
CUBOL programs.

1.6. Use of the VSR .

The Federal CGECL Compiler Testino Service may make full and free public
disclosure of the Validation Summary Report (VSR) in accordance with the

“freedom of Information Act” (5 U.S.C. #552). The results of the valida-

tion are only for the purpose of satisfying United States Government =
requirements, and apply only to the computer system, operating system

releases and compiler version identified in the VSR.
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The C¢s50L Compiler Validation System is used to deterrine insafar as is
oracticels, the Jdejree to which the sutject conwpiler conforms to the

C2bOL Standard. Thus, the VSR is nececsarily diccretionary and judg-ental.
The United Stotes Covernment dues not represent or warrant that the state-
nants, or any one of them, set forth in the VSR are accurate or ccanplete.
The VSR is not meant to be used for the purpose of publicizing the

findings summarized therein.

1.7. Sources of Additional Information

FIFS PUR 21 defines the Federal C0EZL Lancuace Standsrd. This publi-
cation is availatle from the Superintendent of focurents, U.S.
Sovernment Frinting Office, Washington, 0.C. 20402.

The detailed (OBEJOL lanaquace specifications are given in the publication
“USA Standard CCEQOL, x3.23-19¢68", avsilable from fmerican National Standards
Institute, 1420 Broadway, New York., New York 10C18.

An explanation cf the COBOL Compiler Validation System is contained in the
CCVS User®s Guide. This document explains how to run the compiler validation
system. The User's Guide and a macnetic tspe cource image copy of the (CVS
programs are available from the National Techknical Informaticn Service,
Sprincfield, Virainia, 22151.

1.f2. PRequests for Interpretation

Questions reuarding this VSR or the CCVS should te forwarded to the FCCTS.
If any problem cannot be adequately resolved throush the FCCTS, the request
for interpretation will be forwarded to the Federal COEQL Interpretation
Committee for final resolution.

A brochure descriting the Validation process includiny the procecdures for
requesting a validation and resolution of questions involvina interpretation
of the current Federal Standard is available from the Department of the Navy.,
Federal (ABCL Compiler Testing Service, Washinaton, D.C. 20376.

1.9 Federal Standard COBOL Approved Interpretation

The National Fureau of Standards published in the Federal Register Vol. 41
No. 179, September 14, 1976, an approved interpretation of Federal Standard
€COBOAL &s gpertains to the evaluation of arithmetic expressions in the COMPUTE
statements. This interpretation states that "size of the intermediate result
tield is imglementor-defined."

Since the results of evazluating arithmetic expressions are not predictable, all
COMPUTE statements and If statements containing arithmetic expressions have
been removed from the COBOL Compiler Validatioq System.

1.10 Timeliness of the Validation Summary Reports

The timeliness of the Validation Summary Report is important. Compilers and

7
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their related operating system softwore are redified several times a year,

The Compiler Validoation Syster used to validite coipilers is alsa upiated
during thte Life of the system. Therefore to encure that the latect versicn

of toth the vendor'®s conpiler and tte Validation System are the lstest offici-
ally released versionss, check with thes

Director i
Federel COECL Covwpiler Testing Service |3
Department of the Navy

Washin~ton, D. C. 20276

(202) €57-1247

Please use the VYalidetion Summary Regport rurbher of this report wlen
correspondiny with the Testing Service.
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SECTION 2. DETAILED EVALUATION OF EKRORS

This section summarizes the results of the cormpiletion and execution of

the prograns corprising the CX+0L Compiler Validation System. Tle

section is sutdivided into two sections: Section 2.1. lists tte l:inauace

syntax not accepted by the compiler; Secticn 2.2. explains the serzntic

differences between the compiler implementation and the languzae scecificaticr. g
ALl errors within each section are grouped by processing module. 3

Each program in the COEOL Compiler Validation System is identified by 2 S-
character pvogram name. The nzme associates the routine with the functicnal
processina nodule and level of ANS COHOL tested within the program.

The five character name has the oceneral format XXxNM%. The first two
characters are alphabetic and identify the functional module tested by
the program. The permissable values are::

LB - Library

NC - Nucleus

RC - Rendom Access
SG - Segmentation
SQ - Sequential

ST - Sort

TH - Table Handling

The third character of the audit routine name is cither a 1, 2, or 3,

and identifies the -level of the functional mocdule Leing tested. Cach
module and level is represented by several programs. The fourth and fifth
characters of the program name are sequence numbers for programs which test
features in the same level of the same functional processing module.

As an example, the program name NC21C is the tenth proaram in the series of
routines which test the second level of the Nucleus module.

Each error noted in this section makes reference to a prooram or functional
COBOL module in the Validation Summary Working Document CAPPENDIY A). This
reference provides the documented results of an cccurrence of errcrs detected
during the running of the C260L Compiler Validation System using the compiler
being validated. The Validation Summary Working Docunent is presented in
sequence by functional module, functional module level and procram number

as defined above.
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2+7%s Syntectic Errers
2-T.1< *ucleus module.
2.1.1.1 Character-string continuation. The compiler rejected the u
continuation of character-strinaos across more than one i
Line.
See NC205. 4
i ik
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2ad Cementic Crrors.
2.2.1 Yucleus Module.

2«8t a The compiler failed to treat a group level move as an alpla-
numeric to alphanumeric move. Editing was done even thouah hoth
operands were not elementary.
See NC1CS and S5G214

dodaid Sequential Access [fodule.

2.2.2.1 The contents of the first character positiun of each record
of a file destined for the printer, was always blanked out
on the hard copy.
See Su10M

2.2.2.2 The compiler failed to successfully execute a subscripted
READ...INTO... statement. The subscript was evaluated before
the record was read instead of after the record was read, tut
before the implied move takes place.
See $Q215

2.2.2.3 The compiler failed to reference correctly a qualified
66-level entry.
See 5Q215

2.2.2.4 The compiler rejected the figurative constant ZERO in the
advancing phrase of a write statement referencing a record
of a3 printer destined file.
See 5G218

2.2.2.5 WRITE mnemonic-name. A write statement referencing top-of-

page followed subsequently by a second write referencinag top-
of-page caused incorrect page ejection.

See SQ21R

1

- - e amae s s e e -




CCVS65-VSKk220

SECTION 3. COMPILER STATUS

Section 1.5 explzcins the four levcls of Federal Stonfard COBCL. This
section Llists the discrepancies described in Section 2 ty the Fecderal Llevel
in which thke problem weccurs. ALL errors listed for a lower level are also
errors in any hichker level, even though they a@re listed only in the lower
Level. The paraaraph number from Section 2 is used to reference the errcrs
in each Federcl level. <

3.1. Low Level

Z2.1.1
2.2.1

N~

3.2. ow-Intermediate Level

1.1
2.2
2.2.
2.2.
2.2

L
2
2
2.
2.
2

3.3. Hioh-Intermediate
None
3.4. Hioh Level

None

12
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SECTIGh 4. INFCRUATICON ITEVS

The CCRCL Cerpiler Validation System centsins tests which are not considered

3 as being PASS or FAIL situations. These tests cover the cases where the
§ recults of a civen staterent ~sre not defined in the lincuase specificaticns.
i These tests are cocumcnted in Section 4.1,

Section &4.2. cives other information abtout the covrpiler which was discovered
dJuring validation. Included in this secticn ere items which are hLardware
degendent and situations where icplerentor defined variations are permitted.

Section 4.3. cives information on hardware dependent fecatures that are not
supported by the subject CCUOL Cerpilur. These iters do not render a corpiler
nonstandard.

Section 4.4 ives information cconcernina the use of facilities cutside
the CCBOL prcgram that accomplish functions defined in COXOL (See 1.4
of this VSR).

The CCOBOL lancuage specification "American National Standard COBOL X3.23~-
{ 1965" as defined by FIPS Fub 21 is used as the reference document.

2
4 4.1. Information Tests ‘3
o 4.1.1. Nucleus Module 3€
' 4.1.1.1. CLUSE followed bty an CPEN (UTPUT of a printer destined file (LC122):
; .- CLOGSE-TEST=-2 of LR103 closed then reopened the printer file. The result of
5 4 closing then reopening a unit recorcd output file is not specifically addressed ;
8 aut in the language specifications. The cbject of this test is to determine
| : whether the file is logically repositioned to its becinning and all previ- ﬁ
¥ ous results cverwritten or whether the file is partitioned and all output

is preserved.
2 The results for this compiler:
. :
¥ y ALl printed output was provided. ’

4.1.1.2. 1IF...Sianed Numeric item equals Alphanumeric item (NC103): ‘
i IF-TEST-€S compares two elementary items with the first being

. PIC SG(1%) VALUE 111111111111111111 and the second hesving a PIC X(18)

: VALUE "111111111111111111". The items are compared by the form IF

{ : identifer-1 EGUAL TO identifier-2...

i : ; The results of this compiler: 2 d
The two elementary items did compare equal.
4.1.1.3. IF...NUMERIC Condition tests (NC103):

13
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CLASS-TEST=17 and CLASS-TEST=22 of nNC10% are infermation tests wtere data iters
sith FICTURE S? ccntain -1 and +1 respectively. Fach data dtem is redefined

as an alphanureric data item PICTU~XE X. The alphanureric data itenm is then
rcferenced in a NUMERIC test to determine whethber the siconcd cduta item ccntaine
an incdicator to represent the siin, i.e. an overpunch. If beth data itews are
determined to be numerics, then the system does not use an indicator technigue
for the sign. If both data items are determined to be not numeric then the
system uses an indicator method for Loth positive and negative nurbers. If one
of the deta items is nureric and the cther is not, then the system uses the
indicator method for one cese but not the other. The sian is not addressed

by the CORCL lanuuage sgpecifications and counsequently is left to the
irplementors of CCROL compilers ss tu its representation.

The results for this compiler:

Negative data redefined as alphanumeric data:

The data item tested NOT NUMERIC.

Positive data recdefined as alphanumeric data:

The dota item tested NOT NUMERIC.

4.1.1.4 tove sicned numeric field to alphanumeric field (NC10S):
MOVE-TEST-148 and MOVE-TEST-149 in NC10S move signed numeric fields with
PICTURE S9(5) to fields with PICTURE X(5). The source fields had contents
of +6066¢ and -7G717 for MOVE-TESTS-14% and 149 respectively. The language
specification is not definitive as to whether the absolute value is to be
moved (i.e. the sign is stripped) or whether the contents are moved

without regard to the sign. The results of these tests should be considered
only in light of the results of the iaformation tests in 4.1.1.2.

The results fcr this compiler:

MOVE +60666 TG X(5)

The absolute value was moved; The sian was stripped.

MOVE -70717 10 X(5)

The absolute value was moved; The sign was stripped.

4.1.1.5. ADD without ON SIZE ERROR (NC1C6):

ADD~-TEST=17 in NC106 checks the effect of a size error on the result of an
ADD statement which does not have the ON SIZE ERROR phrase. The statement
used was adding SV9(5), S9C6)IVI(6), SVI(S) GIVING S9(5) ROUNDED. Identifier
$9(6IV9(6) contained the value 333333.333333. The SV9(S) descriptions were the

14
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same identifier and contained the value .11111. The lancuage specifications
do not define the results of zn arithretic opcration without the CIZE FRICR
phrase, when the result connot be contoined in the resultont-identifier

which causes truncation of sionificant di:its. The results of this test
fequire ¢ dioits and the resultant-icdentifier contains only 5. Foer a furtter
discussion, see x3.23-196%2 Amcrican National Standard CCBOL pege 2-2&.
Section €.2.2(1), The SIZE ERROR clause.

The results for this compiler:
The result was stored in the resultant-identifier with
the high crcer dicit truncated.
4.1.1.6. Atbreviated Combined Felaticn Conditions (.C2J1):
IF--TEST-110 in NC201 utilizes an abbreviated combhined relation condition
to deterrine the direction the compiler will take in & case where the
use of the word NOT is indeed confusino. The lan~vuace spacification
states on page 2-73 section 5.2.1.1 that when the construct AND 10T < is used
in a socurce program, the ~ord NOT is to be treated as a lojical cjerator.
This btecormes relevant when taken in the conterxt of the Later abbreviation
of the relational operator in the statenent. for exarple A = R AYD “OT LSS
TAAN € OR D would expand to the following: A = R AND NOT A LFSS THAN C CR
A LESS THAN D. The test in question ccntains the followina: A = E AND IS
NOT LESS Th#AN € CR D which stronaly suogests that the word S%CT in this cose
is relational in nature and not loonical. The concept of an optional uorAd
(IS) chancing the meaning of a statement is contrary to the philosophy of
COBOL and as a result this test is presented as information only.
The values for the variables in the condition are A=S, B=7, (=1 and D=6.
Using these values in place of the variables, the condition exparcs as the
following if OT is treated as relational:

((5 GKEATER THAN 7) AND (5 NGT LESS THAN 1)) OR (S5 NOT LESS THAN 6)
In this case the condition is false.
If the NOT is logical, the condition expands as the following:

((5 GREATER THAN 7 AND NOT (S5 LESS THAN 1)) CR (5 LESS THAN 6)
In this case the condition is true.
The results of this compiler:
The word NOT was treated as a logical operator.,
4.1.1.7 The Synchronized clause (NC108):
The Llanguage specification does not specify the results of the use of

15
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the synchronized c¢louse wittout the specificztion of either LECFT
or RICKT. In the event that such results are provided durinc the
velidation process, they zre included here as information.

The results of this ccrpiler:

The compiler did not indicate how the synchronization would bte done.
4.1.2. Random fccess Fodul;

4.1.2.1 Fultiple length records (RC1(02):

Program RC102 produces a file containinc records of multigle sizes.
The purpose of this test is to determine whether nultiple size

records are uritten cr whether the maximum size record is always
written. As the file is created, records of toth length are written;
and as tte smaller records are built, information uniguely identifying
each reccerd is placed in the portion of the lLlarger record that

would not loaically be written to the external media. Whecn the

file is later retrieved the record area is examined to deternine
shether the extra portion beyond the end of the smaller record is available
when each of the smaller records is read. The language specificaion
does not readily sujgest that the external media will be impacted

by the size of the logical record as defined in the CCEGL program.

The results of thi{ compiler are:

The compiler appears to support nultiple length records.

4.1.3. Sequential Access Module

4.1.3.1. CLOSE REEL for Output Files (SQ101):

The lancuage specifications are not clear on what is the first record written

to a reel after a CLOSE REEL statement has been executed. In the program SG1MN1,

a multi-reel file is created using the CLOSE REEL statement. INFC-ON-TEST-5

reads the first record of the second reel.

The results for this compiler: |

The first record read on the second reel was the first record written
following the CLOSE REFL. }

4.1.3.2. Pultiple Length Records for Tape Files (SQ102):

The audit routine SG102 attempts to create a tape file with multiple

length records. The file is then read and the record area examined to dcterrine
whether fixed length records are written. for a discussion of the operation

refer to 4.1.2.2 under the discussion of Random Access.

16 |
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The results for this comgiler are:

The compiler sppears to support multiple length records.

4.1.3.3. tMultiple length recorde for sequential mass-storaqe files (S0104):

Audit rcutine SQ11M4 creates a seguential mass-storane file with rulticole
lerath records. The file is then read and the records are checked for
nultiple lenyth by evaluating the data in them. RKefer to 4.1.2.1 under the
of rultiple records for Random Access Files for a description of a si~ilsr
test.

The results for this compiler are:

The compiler appears to support multiple length records.

4.1.2.4, .FILE-LINITS Clause

The FILE-LIXITS clause may or may not be used by the compiler ancd/or
operating system to allocate file space. The languaae specification
clearly allows an external source or function to accomplish some functions
described in the C030L lancuaager, in particular, file facilities ranagement
type functions.

The results for this compiler are:
The FILE-LIMITS clause is treated as comments by this compiler in

that file alltocation is handled through control cards.

4.1.3.5 RERUN Clause option

The language specification requires that the implementor must provide at
least one of the specified forms of the RERUN clause. For this validatisn
the following RERUN Clause option was used.
The results for this compiler are:

RERUN ON UT-S=-RERUN EVERY 10 RECORDS OF file~name.
4.2.

Other Information

4.2.1. Library Source Text

The Llanguage specification is somewhat vague as to the content of the library

17
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text pricr to being copied. As a result there are a rmultitude of technicues
that itave teen ncoted for estatliciiina the scurce text for 3 subsequont

C.FY staterent. This information is provided in order to understend the
technique used by this system.

The results fcer this compiler are:

This system requires that the fcllowina progoram entries be duplicated
in the litirary texts

C1 recordi-nare

4.2.2. Normal Print Positioning (SQR101):

The lancuace specification does not provide the default specificaticns for
the use of the WKITE statement 1in relation to files destined for a printer
when the ADVANCIAG phrase is not specified by the user. The purpose of this
test is to observe the default taken Ly the carpiler.

The results for this compiler are:

This compiler assumes REFORE ADVANCING 1 when no advancing phrase is used.

18
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6.3 bpardware lPependent Features

4.3.1 Purdvare Switches. This system does not csupport hardware switches
and as a result 2ll tests related to the testing of switches were
cdeleted.

4.4 Trensperent Implementation
4.4.1 Peclarative Procedures.

Lobeling of files on this systam is handled throush external control
statements and ccnsequently the COBAL constructs intencded for lakelin-~
procecdures are not utilized Ly this ccrmpiler. Mowever tiere were cases
in which statenents either had to be removed for successful 3
execution or produced corpiler messages indicating the statement

wuos syntacticaolly incorrect. This included the presence of USE
procedures which made reference to uninitialized user latel fields
defined by the VALUE OF clause,
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SECTICN S SUrTWARE EAVIROANENT.

Thke cospiler referenced in this documont was validated usinc the softazre
environment described in this section. when using a wodificaticon ¢f the
described envircniint, the corpiler may or may not continue to ccnform to the
standard. It stould he noted thiat during the valicdation processs, an attergpt
is made to validate as many different options as possible.

The use of compiler cptions, implementor-nares in the fnvironment Division
and any form of optimization which is not described in this report could cauce
thke compiler to produce a prooram that does not perform zaccerdine to the
specifications of Standard CSROL. Cnly the environment described in this
docurent has been used with this compiler to catisfy the requirercnts of FIFS
PUBR 21 and FP'R 101-32.1305.1a. (Any deviations which must ke corrected as
per the referenced FPi“R are described in Sections 2 and 3 of this report.)

1. Cptions cor parameters used on the 9roces§or call statement for the compiler:
The following options/parameters were used during the validation.

Options specified:
. LOAD

STATE

TRUNC

LIB

OPTIAIZE/NOOPTINIZE (Both options were used at different tines)

Options defaulted: |

SPACET NCNUM

FLAGW NOBATCH

SEQ NCNAME 3
SOURCE COMPILE=01

NODMAP NORESIDENT ;
NOP[AP NODYNAM

NOCLIST NOSYNTAX k
NOSUPMAP NOSY¥DMP

MOXREF NOTEST

NOSXREF VERB

NODECK w8 .
APOST SYST '
NOFLOW NOEANDJOB

NOTERM NOADV

2. Environment Division implementor-names.
3
For the purposes of this discussion the suffix *dcinane® is the external &
name by which the file is knoun to the operating system.
Printer destined files

UT-S-ddname

20
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Tape files
UT-S-ddname

Sequential [ ass-storice files
UT-S-ddname

Random Access files
UT-S-ddname

Sort tiles (SD)

* UT-S-SORTWKOD1
UT-S=-SOKTWKO2
UT-S-STKTWKO3

Switch names

3 ) Not supported by the compiler.

Source Computer names

1BM-360-165

Object Computer names

18M=360-165

3. Optimization. The compiler may or may not hove cptimization features.

If there was an optimization feature available, it was used cduring the
validation process (during a separate execution of the Conpiler validation
System) to determine if its use causes the compiler to procduce a grogram which
does not oive the expected results. If the optimization is invoked trrounh
the compiler call statement then it is mentioned in paraoraoh 1 atove. 1If

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

and Procecure Divisions of the source proaram it is shown below. cptimizaticn
which would reguire modification to the Data and Procedure Divisions is not
considered in this report in that it is beyond the scope of the use of
standard COEOL and the validation process.

The optimization feature for this compiler is invoked through the compiler
call statement. See 1. above. There was no differnce in the execution
of the programs when the optimization feature was invoked.

4. Compiler.
21
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CCFAL Version 4 FP1.4
S. Operatino system.

0S/~VT Version 21.8 HASP 3.1
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AFPENDIX A

VALIDATION SUVMARY WCRFIANG DCCUIENT

A-1 This cppendix is @ workina poper produced during the valicdation
and docurents the results of the compilation and execution of each of the
vFOCFans conprising the CCVS. The results corntained herein are based on
trhe use of the ccmpiler within the Validation Fnvironnent identificd in
this cppendix. This appendix (Validation Surmary Yorkina decunent) is neot
part of the official Validation Surmary Report (VSR) and is not intended
to reflect in any way the compiler®s usefulness or degree of conformance
to the language specifications. -

The reader of this appendix should keep in mind that the sawe problem
area may aprpcsr in more than one grogram but is considered only as ane
single descrepancy and as such is reflected only once in the body of the
VSR (The YSR will in turn only reference the first occurance of the problem
in the appendix.)

This zppendix is divided into two parts. The first part describes
the validatian Environtment which includes confinquration, operatina syctern,
and conpiler information as well as the input parameter and opticns used by
the VP-Routine to accomplish th e validation.

The second part of th document is divided into two categories of
information: compilation and execution results. Information items are
referenced only in section 4 of the VSR and are not repeated here.

The reference document for COBOL is FIPS-PUB 21 (x3.23-1668).

23
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VALIDATION EXNVIRCNEDNT
Co'PILER IDENTIFICATION: ClEnl Version 4 R1.4
COMPUTER SYSTEM: 18t 360765 _
5 1]
IJPERATING SYSTEM: 0S/¥VT Version 21.8 HASP 3.1
CONFIGURATIGN: 2& DIISK DRIVES
U1 7 .TRACK TAPFf DKIVES
G7 9 TRACE TAPE DRIVES
02 PRINTERS
01 CARD READER
01 CAXKD FUNCH
COMPILER AND SYSTEM OPTIONS:
LOAD, STATF., NOPHAP, TRUNC, OPT, NOOPTY
Co80L MANUAL: IBM O0S Full American tational Standard CO30L.
Revisien, GC28-6396=3
. t
)
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A.

LIBRARY

A.

NUCLEUS
NC101
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FODULE LEVEL 1

L8101 thru LET1G7

Compilation

No errors.

Cxecution

No discreyancies noted.

wJ)DULE LEVEL 2

LB2CG1 thru LB20S

Conpilation
MO errcrs.
Execution

Mo discrepancies noted.

¥ODULE LEVEL 1

Corgilation
No errors.
Execution

ko discrepancies noted.

Compilation
1. Warning messaaes:

"“Period preceded by space.

s AN

oS CTEANAAT S

Assume end of sentence.”

flagged the following construct in NOTE-TEST=4:

"“NOTE $."

2. Warning messages:

e R =

a1y S L4
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"Cornia should not te ;receded by space.”
“*Comrma not followed 'y spizces Assumed.”
“"Period preceded by space. Assure end of sentence.”

flagzed the followiny construct in ANOTE-TEST-4:

) : HOTE ,."
3. “arning resszjes:
"Comma should not be preceded by space."”
"Comma not followed bty space. fscured.”
"Period preceded by space. Assume end of sentence.”

flacaced the followine construct in MOTF=-TEST-4:

i UNOEE ;'

| ; ;
i 4. Warning message:
5 "Pericd prececded by space. Assume end of sentence.”
‘ flagaed the following construct in NOTE-TEST-4:
“NOTE <"
B. Execution 3
: = s No discrepancies noted.
NC103 :
A. Compilation
ALL references to hardware switches had to be deleted 3
: ‘ to avoid fatal errors, as hardware switches were not imple-
: . mented. SWH-TEST-1 throuoh SVH-TEST-Z were deleted.

B. Execution

. i

No discrepancies noted. \
NC104 |
A. Compilation ?
i " No errors. i
2 BR. Execution ‘
¥ ' i No discrepancies noted. l
B
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NC10S
A. Compilation
No errors.
R. Execution
MOVE-TEST-76 ond MOVE-TEST-92 failed when a croup level nove was not
treated as an alphanumeric to alphenumeric move. Fditino was done e |
even though both operands were not elementary,
See page 2-38, paragraph 6.13.4 (5), the ¥OVE statement.
NC106 and NCI1C7
A. Compilation
No errors.

B. Execution

Lo discrepancies noted. ¢

NC108 ‘!

A. Compilation

ABBREV-TEST-9 had to be deleted as hardware switches were not i
implemented in this compiler.

-

B. Execution

No discrepancies noted.
NC109 thru NC113
A. Compilation
No errors.
B. Execution

No discrepancies noted.

NUCLEUS MODULE LEVEL 2
' Ne201 ' _ h

A. The following E~level message:

27
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NC204

NC205
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ILLEGAL COMPARISON OF TWO NUMERIC LITERALS. STATENENT DISCARDED.
flagoed the following construct in IF-TEST-11G:

IF 2 + 2 =4
PERFORM PASS GO TO IF--WRITE-119.

IF-TEST-119 had to be deleted for that reason.
Execution

Mo discrepancies noted. .

Compilation
No errors.
Execution

Mo discrepancies noted.

Caompilation

Several warning messages of an informative nature were flagged.

Execution

COMP-TEST-40, COMP-TEST-41, and CNMP-TEST-42 failed in testing
the COMPUTE statement.

Test No. Conputed Results Expected Results
40 99320 108140
41 0 1
42 0 1

Compilation
No errors.
Execution :

No discrepancies noted.
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A. Couwpilation
1. C-level messane:

10 MISSING OR MISPLACED IN MOVE STATEMENT. ASSUNYED IN
REGUIRED POSITION.

W-level messaae:
SUPERFLUOIS TC FOUND IN MOVE STATEYEMNT, ICNORED &
and E-level messace:

NUMERIC LITERAL (ID) MAY MNOT RE TARGET FIELD FOR NUMERIC
LITERAL (ID) IN MOVE STATEMENT, AND IS DISCARDED.

all flaoged the following broken-line construct in
CONTIN=-TEST=-1:

' "{OVE 4
- b

- 6

- 7

8

TO CONT-B." 1
2. W-level message:

PERIOD PRECEDED BY SPACE. ASSUME END OF SENTENCE.

C-level message:

TC MISSING OR MISPLACED IN MOVE STATEMENT. ASSUMED IN REGQUIRED
POSITION.

and F-level messages:

NUYERIC LITERAL (ID) MAY NOT RE TARGET FIELD FOR NUMEKRIC
LITERAL (ID) IN MOVE STATEMENT, AND IS DISCARDED.

EXPECTING NEW STATEMEMT. FOUND NUMERIC LITERPAL. DFLETING TILL
NEXT VERB OR PROCEDURE~NAME.

all flagged the following troken-line construct in CCNTIN-TEST-2:

"MOVE

NNt 009
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- 7 TG CONT=R."
3.  C-lecvel message:
TLLECAL CUARACTER. SCAN KESUMED AT NEXT VALID CHARACTER.
and fF-level messages:
FOUND °NUYERIC LITERAL® AFTER COUNPITION. EXPFCT ®*CR®, 'AD®* OR
VeRb TO IMMNEDIATELY FOLLOW CCARDITION. DOFLETING TILL CNE OF THESE
1S FOUND.
I %07 DEFINED. DELETIMG TILL LEGAL ELEYENT FOUND.
all flacoced the following broken-line construct in CCHLTIN-TEST-4:
IF CONT-E EQUA
= L TO ZERO
- S AN
- D GREATER

= 2ERO AND CONT-B
EQUAL TO CONT-C OR (CC(((O

= CONT=-D EGUAL TO CONT=-D O

- - R =11 + CONT=-F))))))
AND N
- OT NEGATIVE
ZERO
PERFORM PASS ;
EL
- SE

PERFORM FAIL.
4. W-level message:
DIVID SHOULD HEGIN A-MARGIN.

TLLEGAL CHARACTER IN COL 7 PRFCEDING OIVID PARAGKAPH NAME.
END OF SENTENCE SHOULD PRECEDE E. ASSUMED PRESENT. l

and E-level messages:

E NOT DEFINED. OFLETING TILL LEGAL FLEMENT FOUND.
GIVIN NOT DEFINED.

G NOT DEFINED.

RCUNDE NOT DEFINED. [
D NOT DEFINED.

all flagged the follewing broken-line construct in CONTIN-TEST=S:
"pIvV |
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= I0

= E CONT=-E IN

X TQO CONT-C oIV

= IN

- 5 CINT=-D ROUN

= DE

- 0

* - N SIZE ERR
= CR PERFOR

= " PASS G

- o T

= . O CONTIN-WRITE-S."

As a result of the above errors, the following tests were deleted

from the final run:

CONTIN-TEST-1
CONTIN-TEST-2
CONTIK-TEST-4

31
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CONTIN-TEST-S
Execution
No discrepancies encountered in the non-deleted tests.
thru NC210
cOmpilation’
No errors.
Execution
No ciscrepancies noted.
Compilation
The E-level error:
ILLEGAL COMPARISON OF TWO NUMERIC LITERALS. STATEMENT DISCARDED.
iwas flagaed on the following construct in CC-TEST=34:
IF 1 %+ 2 + 3 1S LESS THAN 7
OR NOT 6 IS LESS THAN 1 + 2 + +4
PERFORM PASS ELSE PERFORM FAIL.
Test CC-TEST-34 was subsequently deleted.
Execution
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A RANDOM
RC101

A.

RC103
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No discreraencies noted.
Compilation
No errors.

Execution

-

b

No discregancies noted. .

ACCESS MOOULE LEVEL 1
14

compilation

No errors.

Execution

No discrepancies noted.

Compilation

No errors.

Execution

(Run 1) Run terminated following MULT-TEST=10 while attenrting to
open for cutput the second of two random access files. System
completion code 20A was flagned.

(Run 2) The BLOCK CONTAINS ..., CHARACTEFS clause for the second file
was deleted for this run, however, the run terminated after MULT=-
TEST=-12 with an 0C7 completion code.

(Run 3) For the proagram to execute successfully Information

Tests MULT=TEST=13 and MULT-TLST=14 were deleted. HNo other
discrepancies were noted.

Compilation

No errors.

32
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Execution

TEST=-16 fziled on INVALID KEY conditicn on a ARITE statercent which
was preceeded by a SLEK statcuent,

This problem was the result of not allowing enouoh space on a mass
starage device for the file,

The FILF-LIMITS clause appears to be treated as comments hy the
compiler. The function of determining the lernical file Limits is
provicded throuah th2 job control lansuaoce. TE6ST-16 fziled hecause
the amount of area allocated was inconsistent with logical space
reguired for the test.

RC104 thru RC105

A.

RANDCM
RC201

A.

rRC202

Compilation

No errors.

Execution

Ko discrepancies noted.
ACCESS MODULE LEVEL 2

Compilation

No errors.

Execution

(Fun 1) This run terminated following TEST-01 while attemptirg to
open for output the second of two rancdom access files. System

completion code 30A was flagged.

(Pun 2) For the program to execute successfully the FLOCK CANTAINS
«e«CHARACTERS clause for the second file was eliminated.

4. TEST-01, TEST-02, TEST~09, TEST-10, TEST-11, TEST-25, and

: TEST-26 failed. These tests involve execution of declarative
procedures followinag the opening and closing of two randoa
access files for input, input-output, and output.
See page 2-179, paragraph 4.5, the USE statement.

2. TEST-16 failed when 200 was considered an invalid key for
RANDOM~-FILE-1. Refer to RC103.

33
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Compilation
No errors.
Execution

1. TEST-01, TEST-02, TEST-09, TEST-10, TEST-11, TEST-27, and

TEST-28 failed. These tests involve execution of declarative

procecdures followinag the orening and closina of two rcndonm
access files for input, input-output, and output.

See page 2-179, parajraph 4.5, the USE stateaent.

2. TEST-16 failed when 200 was considered an invalid key for
RANDOM-FILE-1. Refer to RC103.

Compilation
No errors.
Execution

(Run 1) This run terminated following TEST-15 with an IKF1111

status code indicatina a WRITE, NO REC FCUND and a DCQCO00CE6NJODIO

BDAM code. ALl tests failed.

(Run 2) For this program to execute successfully, LAREL=-TEST-16 was

deleted. ALl other tests also failed. These tests involve

execution of declarative procedures before and after beainning and

ending labels are processed for three random access files.

See page 2-179, paragraph 4.5, the USE statement.

SEGMENTATION MODULE LEVEL 1

$G101 thru SG103

Compilation.
Ko errors.
Execution

No discrepancies noted.

SEGMENTATION MODULE LEVEL 2

$6201 thru SG203
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Compilation
YO €rrors.
Frecution

No discrepancies noted.

SEGUENTIAL ACCESS MODULE LEVEL 1

$4101

A.

Corpilation
No errors.

Execution

The contents of column 1 of the printer report was always

suppressed.

SQ102 thru SQ108

Corpilation
No errors.

Execution

Ao discrepancies noted.

SERUFNTIAL ACCESS MODULE LEVEL 2

$6201

$0202

Compilation

Wherever Declarative procedures were specified in conjunction with
file or reel labels, the following E-level message was flagged:

USE SPECIFIED FOR file-name WITH LAREL RECORDS OMITTED OR STANDARD.

SENTENCE IGNORED.
Declaratives were deleted.

Execution

AlLL tests involving declaratives failed because of the above

deletions.
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Compilation

Wherever feclarative proccdures were specified in conjunctiun with
“AFTER ... LABEL PROCEDURE 0% [MPUT or OUTPUT"™ the folloving E-level
ressage was flaoaged:

USE STATCHENTS IMPLY BOTH STANDARD AND NON-STANDAPD LABELS.
USE IGNORED.

Declaratives were subsequently deleted.
Execution

Eecause of the above deletions, all tests involving declaratives
failed.

Compilation

Wherever USE HEFORE STANDARD LARFEL FROCEDURE 0M INPUT or OUTPUT uas
useds, the following E-level nessage was flagaoed:

USE STATEFENTS IMPLY BOTH STAADARD AND NON-STANDARD LABELS. USE
IGNORED.

USE-2 and USE-4 declaratives uwere subsequently deleted.

Execution

Pecause of the deletion of declaratives, the following tests failed:
USE-TEST=2

USE-TEST-4

USE-TEST-5

USE-TEST=-6
USE-TEST-R

Compilation
No errors.
Execution

No discrepancies.

Compilation
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Wherever Declarative procedures were specified in conjunction with
“"AFTER ... LARFL FROCEDURE ON file-name', the following E-level

ressane was flaggeds

USE STATE'ENMTS IrPLY RCTH STAANDARD AND KON-STANDARD LARFLS. USE

IGACRED.
Declaratives were subseguently deleted.

fFxecution

Recause of above deletions all tests involving declaratives failed.

Cempilation

ALl USE statements were flagged with the following E-level message:

USE SPECIFIED FOR file-name WITH LARFL RECORDS OMITTED OR STANDARD.

SENTENCE IGNORED.

ALl declaratives were subsequently deleted.
Execution

This run terrinated before O1~USE-TEST with a

while attempting to open for output the third
files. No output report was generated.

Compilation

No errors.

Execution

Suppressed by SG2C6 failure to execute.

Compilation

$613 ccempletion code
of three random access

Two Declarative procedures specifyina "USE AFTER ... FILE LABEL

PROCEDURE ON 1-0" cause the following E-level

message to be flagged:

USE STATEMENTS IMPLY BOTH STANDARD AND NON-STANDARD LABELS. USE

IGNORED.

These declaratives were subsequently deleted.
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Execution

Fecause of deletion of the :hove declarativoss, the frllowin: tecsts
failed:

CFPEN-1-C-TEST
07-USE-TEST
08-USE-TEST
09-USE-TEST
10-USE-TEST

Compilation

ALl declarative procedures were flagged with the following E-level
message:

USE SPECIFIED FOR file-name WITH LABREL RECORDS OMITTED OR STANDARD.
SENTENCE IGNORED.

ALl declaratives were deleted.

Execution

Because of the above mentioned deletions the following tests failed.
GPEN-TEST-T

CLOSE-TEST-1

CLOSE-TEST-2
CLOSE-TEST-3 3

Compilation

Wherever declarative procedures were specified for "AFTER ... UNIT
LABEL PROCEDURE ON INPUT or CUTPUT"™ were flaoged with the following
E-level message:

USE STATEMENTS IMPLY BOTH STANDARD AND NON-STANDARD LABELS. USE |
IGNCRED .

Declaratives were deleted.
Execution

1. Because of the above mentioned deletions the following tests
failed: v . '

USE-TEST=-2
USE-TEST-3
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USE-TEST-4
USE~TEST=5
USE-TEST=-6
USE-TEST-7
USE=TEST-2
USE-TEST=-9

2. WRITE-TEST-1 failed when mass-storaje file was able to write rore
records than FILE-LIMITS clzuse should have permittec.

Compilation

ALl declarative procedures were flaaged with the following C-level
message:

USE SPECIFIED FOR file-name WITH LABEL RFCORDPS OMITTED OR STAUDARD.
SENTENCE IGNORED.

Declaratives were deleted subsequently.

Execution

Because of deletion of declaratives the following tests failed:
USE-TEST=-1 -

USE-TEST=-2

USE-TEST-3

USE-TEST-4
USE-TEST-5

Compilation
No errors.
Execution

No discrepancies noted.

Compilation

ALl declarative procedures were flagged with the following E-level
message: .

USE SPECIFIED FOR file-name WITH RECORDS OMITTED OR STANDARD.
SENTENCE IGNORED.

39
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AlLL ceclaratives were deleted.
B. Execution
As a result of the abcve deletion, the following tests failed:
01-USE-TEST
g . / C7-USE-TEST
0$-USE-TEST
sc214
A. Cecmpilation
e No errors.
: B. Execution
The WRITE FROM D21-TESY failed when a WRITE alphanumeric edited item
FROM a group level item was not treated as an alphanumeric to alpha-
numeric move.

‘ Refer to NC105.

$0215

.

A. Corpilation

! 1. ALl declarative procedures specifying USE AFTER ... FILE LA3EL
PROCEDURE ON file-name were flagged with the following E-level
messages:

USE SPECIFIED FOR file-name WITH LABEL RECORDS OMITTED OR
STANDARD. SENTENCE IGNORED.

These declaratives were subsequently deleted along with DFCLAR=-
TEST-6 and DECLAR-TEST-7 which referenced declarative section
and paragraph names from outside the DECLARATIVES.

o ol e s B g g g

4 2. Numerous E-level messages were flagged for Lline continuation

| constructs. These constructs were modified for subsequent run.
Refer to NC205 for description of general remarks concerning

P Line continuation.

B. Execution

1. As 3 result of the above mentioned deletions all declarative
tests failed or were deleted.

2. LABEL-TEST-1 failed. This test involves the USE BEFORE STANDARD y
BEGINNING LABEL PROCEODURE ON INPUT and OUTPUT. And tests the
VALUE OF ... qualified clause.
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2. FEAD-TEST-1 and READ-TFST-2 failed when tlcy were unatle to
execute successfully a subscripted READ ... INTO ... stateuent.
The subscript «3s contz2ined inside the recerd. The subscript
violue was evaluated Lefore the record was read and thus the
wrong value was used when the record was moved by the INTO phrase.

4. The run terminated durino 66-TEST-1 with 2n 0C7 completion code.
An attempt was being made to reference a qualified 66-level entry.

Compilation

ALl declarative procedures were flagged by the following f-level
message:

USE SPECIFIED FOR file-name WITH LAREL RECORDS OMITTED OR STANDARD.
SENTENCE IGNQRED.

ALl declaratives were deleted.
Execution

(Run 1) The run terminated abnormally following LOCK-TEST-3 with a R37
completion code. LOCK-TEST-4 was deleted.

(Run 2) LOCK-TEST-1, LOCK~TEST-2, and LOCK-TEST-3 failed due to the
deletion of all declaratives.

Compilation

No errors.

Execution

LOCK~TEST-7 failed when an input file mwas specified by a USE procedure

as fncorrectly opened.

Compilation

1. ALl WRITE statements for a file assigned to the system prir and
which did not have the ADVANCING option, drew the following ( teve!l
message: ‘

ALL WRITE STATEMENTS FOR DNM=3-52 SHOULD HAVE ADVANCING OPTICN.
BEFORE AODVANCING 1 LINE ASSUMED.
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2. The folleaing C-level ressave:
YEDVUANCING® CPTION MUST PE FOLLOWED RY MNEMONIC MNAME, NUXERIC
INTEGRAL DATA-NAME OR INTEGER LESS THAN 100. FOUMND ZEKO.
SULSTITUTING 1.
was flagged for the following construct:
WRITE PRINT-REC BEFORE ADVANCIMG ZERO.

BR. Execution

5 1. Many test failures Eould be attributed to the compiler action
' noted above. Those which would not are shown below:

; (a) URITE-TEST-7 which chtiecks consecutive AFTER ADVANCING O

»5 LINES statements and BEFORE ADVAMNCING (O LINES statements
} failed due to A(2) above. The word "PASS" which should have
appeared with all tetters on the same line instead appeared:

ASS
P

(b) WEITE-TEST-8 failed. This test issues commands to "WRITE
4 BEFORE ADVANCING mnemonic-name” followed immediately by
! “WRITE AFTER ADVANCING mnemonic-name”™. The implenentor-name
specified was for top-of-page positioning. to blank page
appeared between printed page.

(c) WRT-TEST-9 failed. This test issues commands to “WRITE
FROM ... BEFORE mnemonic-name” followed immediately by
“"WRITE FROM ... AFTER ADVANCING mnemonic-name”. Test
results were the same as in WRITE-TEST-2 which failed.

- s

! SORT MODULE LEVEL 1
ST1C1 thru ST114
A. Compilation.
No errors.
B. Execution
No discrepancies noted.
SORT MODULE LEVEL 2
$T201 thru ST207
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A. Compilation
Yo errors.
8. ©Execution

Ko discrepancies noted.

TABLE HAKDLING MODULE LEVEL 1
TH101 thru TH104

A. Compilation

NO errors.
B. Execution

No discrepancies noted.

TABLE HADLING MODULE LEVEL 2
TH201 thru TH211
A. Compilationd
No errors.
B. Execution

No discrepancies noted.

TABLE HANDLING MCODULE LEVEL 3
TH301 thru TH311
A. Compflation
No errors.
B. Execution

No discrepancies noted.

|
:
4
1
1
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