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FORTRAN COMPILER VALIDATYON

- ————— - -

1. Validatien Number FCVS66-VSR2S5(

2. Vendor furrouchs Corporation
3. Mainframe Burrouanhs B6700

4. Compiler Identification FORTRAN 11.9

5. Gperatinc System Identification MCP I1.9

5. Compiler Validation System Version Number FCVS66 1.2

*PLEASE NOTE. The Department of the Navy may make full and free public
disclosure cf the Validation Summary Report (VSR) in azccordance with the
"freedom of Information Act™ (5 U.S.C. #552). The results of this valida-
dation are only for the purpose of satisfyinc linited States Goverrment
regquirements, and apply anly to the Computer System, (perating System
release, and compiler version identified in the VSR. The FOPTRAN Compiler
Yalidation System is used to determine, inscofar as is practical, the dearee
tc which the subject compiler conforms to American Standard FORTRAN,
X%.9-1966. Thus, the VSR is necessarily discretionary and judamental.

The United States Government does not represent or warrant that the state-
ments, or any one of them, set forth in the VSF are accurate or complete.
The VSR is not meant to be used for the purpose of publicizing the findinos
summarized therein.

For information concerninc this compiler vyou can contact the vencor's
desiagnated representative named below:

vr. Jay Wolf
Furrouchs (Corporation
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SECTICN 1. INTRODUCTION
1.1 Purgose of the Validation Summary Report

The purpose of the Validation Summary FKeport (VSK) is to identify indivicdual
FORTRAN lancuace elements whose implementation does not conform to the Llancuace
sprecifications defined in American Standard FORTRAN, ¥35.9-1%¢6.

1.2 Freparation of the VSR

The Validation Summary Report is prepared by analyzinag the results of runnina
the FORTRAN Compiler Validation System (FCVS). The FCORTRAN Comoiler Validation
System consists of audit routines containino features of American Standard
FORTRAN, their related datar, and an Fxecutive Foutine which nprepares the

audit routines for compilation. Fach audit routine is a FORTRAN program which
includes many tests and supporting procecdures indicatina the result of the
tests.

The testing of a compiler in a particular hardware/operating system enviraonment
is accomplished by compiling and executinc each audit routine. The report prec-
duced by each routine tells whether the compiler cassed or failed the tests 1in
the routine. If the compiler rejects some languace elements by terminatina
compilation, giving fatal diaanostic messages, or terminatino execution abnor-
mally, then the test containing the code the compiler was unable to process 1
deleted. The audit routine is compiled again and execution is rereated.

Tne compilation listinas and the cutput reports of the audit routines con-
stitute the raw data from which the memhbers of the Federal COFOL Compiler
Testina Service produce a Validation Summary FReport.

1.2 0Organization of the VSR

The Valication Summary Report is made up of several sections whose contents
are described below.

a. Section 2 summarizes the results of the compilation &and execution
of the proarams comprising the FORTRAN Compiler Validation System. Section ¢
is divided into @ subsection describinc the syntzx errors encountered while
compilina the FORTRAN audit routines, and a subsection describinoc the semantic
srrors which occurred durina execution of the FOFPTRAN audit routines.

b. Section % contains information which descrihes the software environ-
ment in which the compiler was tested. This includes the name and version of
the ogperating system and the locical unit/physical device assicnrents used ir
the proarams comprising the FCVS., The options used with the compiler are alsn
given, and if applicable, the use of compiler optimization features is ex-
plained.

c. FAppendix A is the Validation Summary Workina Document, a workinc
saper resulting from the compilation and execution of the FCVS. The V&R
is derived from Appendix A.

1.4. Use of the VSR
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Trne bDepartment of the Navy may make full and free public disclosure of the
Validation Summary Report (VSR) in accordance with the “fFreedom of Informaticn
Aet™ (5 B S.c. ES52). The results of the validation are only for the purposes
of satisfying !United States Government requirements, and apply only to the
computer system, operatina system release, and compiler version i1cdentified

in the VSF.

The FORTRAN Compiler Validation System is used to determine, inscfar as 1is
practical, the dearee to which the subject compiler conforms to the FORTHARN
Standard. Thus, the VSR is necessarily discretionary and judamental. Tte
United States Government does not represent or warrant that the statements,

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 findinacs summarized
therein,

1.5 Sources of Additional Irnformation

The detailed FORTRAN Llanguage specifications are agiven in the publication
"American Standard FORTRAN, X32.9-1966", available from the American National 1
| Standards Institute, 143U Broadwayr, YNew York, hNew York 10017,

i An explanation of the FORTRAN Compiler Validation System is contained in the
FCVS User's Guide. This document explains how to run the compiler validastion
system. The User's Guide and a2 maanetic tape containinag s copy of the FCVS
programs are available from the National Technical Information Service.,

S?2%5 Port Royal Road, Springfield, Virginia, 22151. (Ordering information
{ can be obtained from the Federal COB0L Compiler Testine Service.)

w
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SECTION 2. DETAILED EVALUATICN OF ERRORS.

This section summarizes the results of the compilation and execution of the

orograms comprising the FORTRAN Compiler Valication System (FCVS). The version

of the FCVS used during this validation is shown inside the front cover of the
VSK.

Section ¢ is made up of two subsections. The first subsection describes eact
syntax error encountered durina compitation of the audit routines, and the
second subsection describes the semantic errors encountered durina execution
of the audit routines.

Each error or deviation noted in this section makes reference to 2 proaram
contazined in Appendix A (Validaticn Summary Workina Document). 1Ttis reference
orovides the documented results of an occurrence of errors/deviations detected
durina the runninag of the FCVS using the compiler within the environment
identified in this document. The Validation Summary Vorking Document 1is
presented in sequence by program numnbter.

St A p e o e b Ll
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2.1 Syntactical Errors

The compiler produced a fatal error message for an arithmetic assionment
statement containing 57 nested parentheses. (See FMU45.)

X3.9-1966 References: Section 6.1, Arithmetic fxpressions
Section 7.1.1.1, Arithmetic Assignment Staterent
2.2 Semantic FErrors

No semantic errors occurred during the execution of the FCVS audit
routines.
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SECTION 3. SOFTWARE ENVIRONMENT,

The compiler referenced in this document was validated usinc the software
environment described in this section. When usino a modification aof the 1
described environment, the compiler may or may not continue to conform to the

Standard. It should be noted that durino the validation process, an attemnt
is made to validate ss many different options as possible.

The use of compiler options, logical unit/physicel device assignments.,
and any form of cptimization which is not described in this report could cause
the compiler to produce a proaram that does not perform accordino to the 4
specifications of Standard FORTKAN. Only the environment described in thisc
document has been used with this compiler to satisfy the validation recuire-
ments of the DPepartment of the Navy.

1. JUptions or parameters used on the processor call statement for the compileg
OGptions specified:
2 COMPILF F¥nnn [ET] WITH FORTRAM [CTIJ;
DATA CARD
$ SET LINEINFO
2. Logical Unit/Physical Device Assianments.

Frinter Destined fFiles:

Legical unit 06 was assicned to a printer output file by usina the
followinc FILE source card within the proaoram:

FILE A(KIND=6,MAXRFCSIZE=22)
and ET control card:

? ET(FILE FILEACTITLE=FCVS/FILEG,INTMODE=ERCDIC));

Tape Files:

Logical unit C7 was assiacned to a tape file by using the followina FILE
source card within the program:

FILE 7T(KIND=15,MAXRECSTIZF=20,RLOCKSIZE=300U,SAVEFACTCR=C99)
and ET control card:

? ET(FILE FILE7Z7(TITLE=FCVS/FILE7,INTMODPE=ERCDIC,ARFAS=1C0,
ARFASIZE=90,PROTECTION=SAVE));

Segquential Mass=-storace Files:

Logical unit U7 was assigned to a mass=-storaae device by usinn
the following FILF source card within the proaram:

8
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FILE ((KIND=1 ,MAXRECSIZE=20,RLOCKSIZF=300
and the T control card:

? ET(FILE FILEZ7C(TITLE=FCVS/FILE7,INTMODE=ERCDIC,AREAS=100,
AREASIZE=90,PROTECTICN=SAVE));

Card Input Files:

Logical unit 05 was assicned to a mass-storazce file which contzined
the card imace read by FMC15. The FILF scurce card used was:

FILE SCKIND=1,FILETYPE=7)
and the T control card was:
7 ETCFILE FILESCTITLE=FCVS/FILES,INTHODE=ERCDIC));

The card input for FMC15 was also read from the card reccder hy
precedinc the data card with:

1 TLES(KIND=KREADER,MAXRECSIZFE=14,INTHMODE=ERCDIC, MYUSE=IN) ;
ILES

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

If there Wwas an optimization feature available, it was used durinc the
validation process (during a separate execution of the Compiler Validation
System) to determine if its use causes the compiler to produce a proaram which
does not sive the expected results. 1f the optimization is invoked throuagt
the compiler call statement then it is mentioned in paracraoh 1 atove. Tf

it is invoked throuah the introduction of & compiler directino socurce nroorar
statement, it is shown below. Optimization which would require meodification
to scurce proaram statments is not considered in this report in that it is
beyond the scope of the use of Standard FORTRAN and the validation nrocecss,

The default optimization settina (OPT=0) was used for this validation. The
The compiler was not validated for any other optimization settinus.

4. Compiler.

FORTRAN I1.9

5. Orerating system.

MCcP 11.9
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APPENDIX A

VALIDATION SUMMARY WORKING DOCUMENT

Thic a2ppendix is a working reper produced durine the validation and
documents the results of the compilation and execution of each of the
proarams comprising the FCVS. The results contained herein are tased on
the use of the compiler within the Validation Fnvironment identified in
this appendix. This appendix (Validation Summary Workine Documepnt) is not
part of the official vValidation Summary Report (VSR), and it is not intendecd
to reflect in any way the compiler®s usefulness or decree of conformance
to the lanouaae specificaticns.

The reader of this apgpendix should keep in mind that the same prohlem
area may appear in more than one proaram but is considered only s 3
single discrepancy, and the problem is reflected only once in the body of
the VSR. (The VSR will in turn only reference the first occurrence of tthte
problem in the appendix.)

This appendix is divided into four parts. The first part descrihes
the Validation Environment. The second part lists the Monitor Input Cards
used in creating a job control stream for execution in the batch node.

The third part shows the control cards required to compile and execute an
individual proaram. The fourth part of the document is divided irto two
catecories of information: compilation results and execution results.
Informaotion items, such as compiler warning messanes, are includea in the
summary of compilation and execution results.

The reference document for FORTRAN 3is Americen Standard FORTEHAN,
X3.9-1966.
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VALIDATION ENVIRONMENT

COMPILER IDENTIFICATION: FORTRAN TII.0
COMPUTER SYSTEM: BRurrouahs R6700
OPERATING SYSTEM: MCP 11.9

fFach of the programs comprisinag the FCVS was compiled with the default
optimization setting (OPT=0). The programs which test 1/0, FM10U throuoat
F¥105, were run twice. The programs were first run with the output Lloagical
unit assicned to a mass-storace device, and then rerun with the output
loaical unit assigned to 3 tape device.

it
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CCVS MONITOR INPUT CARDS

The CCVS Executive Routine was used to prepare the FCVS proarams for
execution. The Monitor Control Cards used as input to the CCVS fFxecutive
are listed below:

*CCVSVR NONE

*DATE 770913

*ALTSYSCODE *

*LIST UPDATES,XCARDS,CTL,INSERT

(FORT®AN routine selection cards)

I1-01 * JOBE VALIDATEFORTRAN;

I-02 USER=XXXXXXXXXXX

F=u3 BEGIN

I-04 * ETCFILE FILESCTITLE=FCVS/FILES,INTMCDE=EBCDIC));
1-05 * ETCFILE FILEGCTITLE=FCVS/FILEALINTHMODE=ESCRIC));
1-06 * ETC(FILE FILE7(TITLE=FCVS/FILE7,INTMODE=ERCDIC,AFEAS=100U,
F=07 AREASIZE=90,PROTECTION=SAVE));
1-08

8=0111 * COMPILE XXXXX [CET] WITH FORTRAN [CTI1;

B=02 DATA CARD

B =S $ SET LINEINFO

8-04 FILE SCETND=T1,FILETYPE=T)

B=05 FILE 6(KIND=6,MAXRECSIZE=22)

B-06 FILE 7(KIND=1,MAXRECSIZE=20,RBLOCKSIZE=300)

B=07

E=011

Ti= ExXD JORB

=07

*END-MONITOR

e
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CONTROL CARDS FOR RUNNING FCVS PROGRANMS

The job control stream for running the FCVYS proarams consisted of the
following control cards:

? JOb VALIDATEFORTRAN;
USER=XXXXXX XX XXX
: BEGIN
: ? ET(FILE FILES(TITLE=FCVS/FILES,INTMODE=ERCDIC));
E ? ET(FILE FILEE(TITLE=FCVS/FILFA,INTMODE=ERCDIC));
] ? ET(FILE FILF7(TITLE=FCVS/FILF7,INTMODE=FRCDIC,AREAS=100,
’ AREASIZE=90,PROTECTIGN=SAVF));
t ? COFPILE FY001 CETJ WITH FORTRAN [CT1;
DATA CARD
$ SET LINFINFO
FILE  S(KIND=1,FILETYPE=7)
FILFE  6(KIND=6,AXRECSIZE=22)
FILE 7(KIND=1,%AXRECSIZE=20,5LOCKSIZE=300)

(FORTRAN source code for program FM(C01)

? COMPILE FMOOZ CET] WITH FORTRAN [CT3J;
DATA CAKD

$ SET LINEINFO

FILE S(KIND=1,FILETYPE=7)

FILE A(KIND=6,AXRFCSIZE=22)

FILE 7(KIND=1,MAXRECSIZE=20,ELOCKSIZE=300)

(FORTRAN source code for program FMOC2)

END JUB
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RUN SUMMARIES

FrC01 throuaoh FM012

A. Compilation
No errors.
Execution

No errors.

Compilation
The statement
GO T0 I, (1262,1263,12¢€4)

where neither 1262 nor 1264 appear in an ASSIGN statement
cenerates the warnino messages

WARNING: "1262" LABEL APPEARED IN ASSIGNED-GO-TO ©BUT NOT ASSICN
WARNING: "1264" LABEL APPEARED IN ASSIGNED=-60-TO BUT NNT ASSICH

These are valid warning messages.
Execution

Mo errors.

Compilation

No errors.
Execution

NO errors.

Compilation
No errors.

Execution




FM01€6¢ throuch FMO44

A.

B.

FMOSC

:
[
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throuah FM062
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1. The PAUSE statement, PAUSE 01232, displays the Lines |

DISPLAY:PAUSE 123.
PROGRAMATICALLY SUSPENDED

2. The octal diocits in a STOP (247 statement are not displayed.

The above results are not considered errors and are included for
completeness only. For the PAUSE statement the FORTRAN Standard
states, "At the time of cessation of execution the octal digit
strinag is accessible."”

In a published clarification, the FORTRAN Standard Committee stated:
“"The accessibility of n in a STOP statement is intentionally not
specified in the standard. Xy not so specifyina, the standard peririts

the practice of terminatina program execution without necessarily
makina n accessible."”

Compilation
NO errors.
Execution

NOo errors. J

Compilation

Test 759 in Fv(J45 was flaacaed as a fatal errcor. The statement tests
the use of 57 nested parentheses to enclose the riaht-hand side of
an arithmetic assianment statement. The source code is:

Ivenmrp = cCeeceeceececcccccccccecccceccccccececcececccceeccececcde
IVONDT 1 IVONG?
3323333333)33333)3)3)33))3)3)3333)3)3)2)3))3)3)333))3)3)33)3)3))33))))3))))))

The fatal messane stated:

"(" COMPILER LIMIT FOR OPT=0 EXPRESSIONS EXCEEDED=--DIVIDE THF
EXPRESSION INTO SUBEXPRFSSIONS

(Although not part of the official validation which was performed
for the default optimization settina (OPT=0)., the proaram FMr045
compiled successfully with CPT=1 specified.)

Execution

Test 759 had to be deleted, 21l other te<ts executed correctly.

- o ey




Compilation
No errors.
Execution

No errors.

FMORC through FMOR3

A.

| A.

! FORTRAN

A.

Compilation
No errors.
Execution

NO errors.

FMO97 throuaoh FM(99

Compilation
Nc errors.
Execution

No errors.

I1/C Proarams

The I/C proarams
to a tape device and rerun with the output logical unit assioned to 13
mass-storage device.

FM100 through FM1(C9

Compilation
NO errors.

Execution

NO errors.

FCVS66~VSRZST

= FM100 through FM109

were executed with the output loecical unit assiagned
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