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F O R T R A N C O M P I L E R  VA L I D A T I O N

1. Va lida tIon Number FcvS66—VSR2IO

2. Vendor Internationa l Business Machines

3. Wainfra•e IB M System 360165

4. Compi Ler Identification FORTRAN IV 6
LEVE L 21

5. Cperating System Identification OS 21.8 MVTIHASP 3.1

6. CompiLer Va lidat ion Syste. Version Number FCVS66 1.2

*PLEASE NOTE. The Departm ent of the Navy may make full and free pub lic
disc los ure of the Validation Summary Report (VSR) in accordance with the
“ F ree dom of i n f o r m a t ion A ct ” (5 U.S.C. 1552). The results of this va lida—

• dation are onLy for the purpose of satisfying United States Government
requirements, and apply onLy to the Computer System. Operat ing System
release, and compi ler version identified in the VSR . The FORTRA N Compiler
Va lida tion Syste. is used to determine , insofar as is practica l. the degree
to which the subject compiler conforms to American Standard FORTRAN.
X3 .9—1966. Thus, the VSR is necessarily discretionary and judgmental.
The Un i ted  S t a t e s  Government  does not represent  or w a r r a n t  t h a t  the s t at e -
men t s . or any one of them, se t  f o r t h  in the VSR are a c c u r a t e  or comple te .
The V S R is no t meant to be used for the purpose of pub licizing the findings
summar ized t he re in .

• For informa tion concerning this compiler you can contact the vendor ’s
desi gnated representative named below:

Ja y Valentine
Federa P. Support Center

• IBM Corporation
104C1 Fernwood Road
B e thesda .  Ma ry l and  20034
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SEC TION 1. INTRODuCTION

1.1 Purpose of the Va l i da t i on  Summary Report

The purpose of the Va l ida t ion  Summary Report (VSR) is to i den t i f y  individual
FORTRAN language elements whos e imp lementa t ion  does not con fo rm to the languaoe

• specifications defined in American Standard FORTRAN. X3 .9—1966.

1.2 Pre paration of the VSR

The Valida tion Summary Report is prepared by anaLyzing the results of runninc
the FORT RAN Compi ler Vali dation System (FCVS). The FORTRAN Compiler V al idat ior
Systee consists of audit routines containing features of American Standard
FORTR AN , their related data . end an Execut ive Routine which prepares the
audit rou tine s for compiLation. Each audit routine is a FORTRAN pro gram which

• includes man y tests and support ino procedures indicating the result of the
tests.

The testin g of a compiler in a particular hardware/operating system environment
I s  accomplished by compil ing and esecuting each audit routine. The report pro-
duced by each routine tells whether the compiLer passed or failed the tests in
the routine. If the compiLer rejects some Language elements by terminating
com pilation , giving fatal diagnostic messages . or terminating ex ecu t i on  abnor—

• ma ltys then the test containin g the code the compiler was unable to process is
dele ted. The audit routine Is compiled again and execution is repeated.

The com pi lation Listings and the output reports of the audit routines con—
• Stitu te the raw dat a f rom w h i c h  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 us of several sections whose content s
• are described below.

a. Section 2 summarizes the results of the compilation and execution
of t he programs comprising the FORTRAN Compiler Validation System. Section 2

• is divided in to a subsection describing the syntax errors encountered while ¶
• com piling the FORTRAN audit routines, and a subsecti on describing the semantic 3errors wh ich occurred during execution of the FORTRAN audit routines.

b. Section 3 contaIns info rmation ehich describes the software environ-
ment In which t he compiler was tested. This includes the name and version of
the operating system and the Logical unit/physical device assignments used In
the programs comprising the FCVS. The options used with the compiler are also
g iven , and ii applicable, the use of compiler opt imization features is cx—
p La ir ed.

C. Appendix A is the Va l idation Summary Wo rking Docume nt , a working
• 

. • paper res ulting f r o m  the compilation and execution .f the FCV S . The bod y
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of the VSR is der ived from Appendix A .

1.4. Use of the VSR

The Department of the Navy may make fuLl and free public disclosure of the
Valida tion Summ a ry Report (VSR) In accordance with the “Freedom of Information
Act ” (5 U.S.C. 1552). Th e resu l t s  o f t he va l ida t ion are onl y fo r  the purposes
of sa tisfying United States Government requirements , and apply only to the
computer system, operatin g sys te . release , and compiler version identified
in the VSR.

The F ORTRAN Compiler Validation System is used to determine , insofar as is
prac tical , the degree to which the subject compiler conforms to the FORTRAN
Standard. Thus, the VSR is necessarily discretionary and judgmental. The
Uni ted 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 findings summarized
t herein.

* 
1.5 Sources of Additiona l InformatIon

The detailed FORTRAN Language specifications are given in the publication
“American Standard FORTRAN. x3.9—1966”. available from the Am erican National
Standards institute. 1430 Groadway , New York. New York 10018.

An ex planation of the FORTRAN Compiler Validation System is contained in the
F CV S User ’s Guide. This documen t explains how to run the compiler validatio n
system. The User ’s Guide and a magnetic tape containing a copy of the FCVS
programs are available from the National Technical Information Service,
5285 Port Ro yal Road, Springfield , V irginia, 22151. (Ordering information
can be ob tained from the Federal COBOL CompiLer Testing Service.)

•
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SECTIO N 2. DETAILED EVALUATION OF ERRORS.

• This section sum marizes the results of the compilation and execution of the
programs comprising the FORTRAN CompiLer Validation System (FCVS). The versi or
of the F CVS used during this validation is show n inside the front cover of the

I-.:
Sec tion 2 is made up of two subsections. The first subsectior describes each
syntax error encountered during compilation of the audit routines, and the
second subsec tion describes the semant ic errors encountered during execution
of the audit rou t ines.

E ach error or deviation noted in this section makes reference to an audit
routine named In A ppendix A (VaLidation Summary Working Document) . This refer—

• ence provides the documented results of an occurrence of errors/de viations
detec ted during the running of the FCVS using the cop pi l er within the environ—
•ent identified in this document. The Validation Suaxary Working Docum ent is
presented in sequence by audit routine name.

L 
• 
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2.1 S y n ta c t i c a L  Errors

The comp iler would not accept a statement which uses 57 sets of nested
parenthesis in an arithmeti c expression. See FM045.

X 3.9—1966 Refe rences : Sect ion  6.1, A r i t h m e t i c  Expressions
Section 7.1.1.1, Arithmetic Assignmen t Statement

2.2 Sema ntic Errors

No sema ntic errors occurred during the execution of the ICVS audit
rou tines.

.r
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SECTION 3. S O F T W A R E  ENVIRONMENT.

The compiler refere nced in this document was validated usIng the software
env ironment described In this section. When using a modification of the
described environment , the compiler may or may not Continue to conform to the
Standard. It should be noted that during the validation process, an attempt
is m ade to validate as many different options as possibLe.

The use of compiler options. log ical unit/physicaL device assignments,
and any form of opt imiz ation which is not described in this report could cause
the compiler to produce a prooram that does not perform accordin g to the
specifications of Standard FORTRA N . Only the environment described in this
documen t has been used with this compiler to satisfy the validation require—
ments of the Department of the Navy.

1. Options or parameters used on the processor call statement for the compiler.

• - Options specified:

a. Batch — Without Optimization.

//ST EP EX EC ~ORTGCL• I/F ORT EXEC PGMaIEYFORT

b. Batch — With Optimization.

Thi s compiler does not have an optimization feature.

c. lime—sharing .

The time—sharing processing mode was not used to valida te this
compiler.

• 2. LogicaL U nl t l P hy s i ca t Device Assignments.

a. Batch Compiler Runs.

Printer Destined Files:

• Log ical unit 06 was assigned to SY SOUT A

Tape Files:

Log ical unit 07 was assigned to a tape file by using the fol l owin g
JC L card.

I / F  T07F001 DD ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Sequential Pass—storage Files:

Log icaL un it 07 was assi gned to a sass—storage file by using the

• 8
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follow ing JCL card.

/!FTO7FOOI DD UNITr3330,SPACE= (CYL..(2.1)) .DCP (LRFCL 11O ,REC~~~~.,)

• Card inpu t Files:

Logical unit 05 was ass igned to the card reader .  The f o l l o w i n g
JCL card preceeds the data for a~.adit routines which use the card
reader.

// FTOS FOOI DD *

b. Time—sharing Compiler Runs.

The time—sharing mode was not used to validate this compiLer.

3. Opt Imization. The compiler may or may not have optimization features.
if there was an optimization feature availab le , it was used during the
validation process (during a separate execution of the Compiler validation
System ) to deterasne if its use causes the compi ler to produce a program whic h
does not give the expected results. If the o p t i m i z a t i o n  is invok e d through
the compiler c a l l  s t a te ment t hen it is men t ioned in paragraph I above. If
it Is invoked through the introduction of a compiler directing source pro gram
statement , it is shown be low. Optimization which would require m o d i f i c a t i o n
to source program sta tme nts is not considered in this report in that It is

• be yond the scope of the use of Standard F O R T R A N  and the v a l i d a t i o n  process.

• This compiler does not have an optimization feature.

4. CompiLer.

FORTR AN IV 6. LeveL 21

5. Opera t ing  s y s t e m .

OS Version 21.8. MVT with HASP 3.1

6. Com puter System Reference Manuals

• a. IBM System 36f) and System 370, FORTRAN IV Langua ge , M ay 1974,
• Publ i c a t i o n  Number GC28— 6515—10 .

b. IBM Syste s/360 Operating System FORTRAN IV (G$H) Programmers
Guide , June 1970. Publica tion Number 6C28—6817—2 .

9

, --—-- • - — - .-•-

~

--- --•- ~~~~~~~~~~~~~~~ • 5 --- -~~~~~~~~~~
-—- - - -—----- -

~~~~



• FCVS66—VSR21O

APPENDIX A

VALIDATION SUWMA RY WORKING DOCUMENT

This appendix is a workin g paper produced during the validation and
• documents the results of the compilation and execution of each of the

progra m s comprising the FCVS . The results contained herein are base d on
the use of the coepi ler w it hi n the Validation Environment identified in
this app endix. This appendix (Validation Summary Working Document) Is not
part of the official Validation Summary Report (VSR), and it is not intended

- - • to reflect in any way the compiler ’s usef u lness or deg ree of  confo rm an ce
to the language specifications.

• The reader of this appendix shouLd keep in mind that the same problem
• - a rea  may appear in more than one p rogram but is cons ide red  onLy  as a

single discrepan cy~ and t he p roble m is r e f l e c t ed onl y once in t he bo dy o f
the VSR. (The VSR wi l t  in turn only reference the first occurrence of the
pro blem in the appendix.)

• Th is appendix is divided into four parts. The first part describes
the V a l i d a t i o n  Environment . The second part lists the Monitor Input Cards
u s ed  in creating a job control Stream for execution in the batch rode.
The third part shoes the cont rol cards required to compile and execute an
i ndividual program. The fourth part of the document is divided into two
ca tegories of information: compilat ion results and execution results.
Inform ation items , such as compiler warning messages, are included in the

~
. - summary of compilation and execution resuLts.

The reference document for FORTRAN is American Standard FORTRAN.
X3.9—1966.

•
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VALIDATION ENV IRONMENT

COMPILER IDENT IF ICATION : FORTRAN IV 6, Level 21

COM PUTER SYSTEM : IBM SYSTEM/360—65

OPER ATING SYSTEM : OS 21.8. MVT, HASP 3.1

E a c h  of the programs compr ising the F C V S  was  comp i led  and e x e c u t e d
in the  b a t c h  mode. The p rogram s wh ich t e s t  I/O. FM100 through FP’108,

• were run twice. These pro grams were first run wi th the output logical unit
assloned to a tape device, and then rerun with the output logical uni t
ass igned to a mass—storage device.

Cr. ~

- 11
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CCVS E X E C U T I V E  CONTROL C A R D S

The C CVS Executive Routine was used to prepare the FCVS pro gram s for
execu tion in the batch mode . The Control Cards used as Input to the CCVS

• Executive Routine together with the job control stream for executing the
Execu tive Routine are listed below:

//V AL DATE3 JOB (19O6O2~ 4AO0).’MIKE 0 CUNNIN 6HAP’,CLASS~ G,REGION~ 15O K
//EXEC VALI DATE
//STEP1.S YSIN DD *
*D AT E 033177
aI NITI A L ALL
B—010 3J// X X X X X JOB (190602,AAOO), ’FORTRA P4G NOOP ’,CLASS~ G
8—02 S/ISTEPX EXEC PGM IEBGENE R
B—0 3 S//SYSPRINT DO SYSOUT A
0-04 SI/SYSUT1 DD .,DCB (LRECL=80.BLKSIZE=80,RECFP=F)
8—0519S INCLUDE SYSLM OD (XXXX x )

• B—0 6 //SYSUT2 DO OS~~~VAL IDA TE.CONTROL .DISP=OLD
8—07 TI/SYSUT? DO VSN VAIIDAT (.CONIROL ,Di$p=$OD
8—08 SI/SYSIN DO OUM~ Y
B—0 907S//STEP9 EXEC FORTGCL
8—10 S//FORT.SYSIN DO *

• 8-11
E—0137S//LKE D.SYSLMOD DO DSN VAL IDATE .LOAD (XXXXX ),
(—02 S/I DISP SHR

• E—0 3 J/~ LINK EXEC pGM= IEWL,REGiON= 150K.
E—04 JI/ PAR M= ’XRE F. LI ST~ LETsN CAL ’
E— 05 J / / S Y S P R I N T  DO SY SOUT A
E—06 J// SYSIJTI OD UNIT SYSWRK,SPACES (CYL .(1O,5))
E—0?33J/ / SYSLMOD DO DSN=VAL I DATE .LOAD (XXXXX ) ,DISPrSF4 R
E—08 J//S YSLIN PD DSN=VA LI DATE .CONT RO L ,DISP=SHR

• E —0921J//STEPLAST EX IC PGM=XXXXX ,REGION= 100K
E—1O J//STEPLIB DO DSN :VA IIDATE .LOAD,OISP 5HR
E— 11 J B REA Ka . .

• E—13 J/IFTO6 FOO1 DO STSOUT A
(—14 JI/ FIOSFOO 1 DO *
(— 15 J D A T A * * * *
(—16 J/~(— 17

• (—12 J / / F T O 7 F O O 1  DO UNIl~ 333O ,S PA C E (CYL ,(2 . 1) ) .DCB ( B L KS I?E = 1 1O , R ECF M= U)
E— 12 J/ / F IO7 FO OI  OD DSN TQ 1, UNIT =24 OO,b I5P =( , KEEP) , DC9 (8~~(5 IZ(s 11Q ,R(cFM U)

(FORTRAN audit routine selection cards )

*BCD—POP YES
* C C V S V R  74
* LIST U P D A T ES ,X C A R D S , C T L ~ JCL
* PRGI D
*END— M ONITOR

• *BEGIN—UP DATE
*START,FM045
•040?OC 04120

12
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m(  ND —UPDATE
Ia

• I.
• //STEP2 E XEC SCHEDULE

/FSTEPZ .BQUE PD UNIT= (3333,3),spAcE=(CYL.(30,2))
//BJCL OP DSN VAL IOAT E.REAOER ,DI5p=OLD
‘a

a

13
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CO N TROL C A R D S  FOR RU NN IN G F CV S PRO GR A M S

The job control stream for comp iling and execu t ing  an individua l audit
routine consisted of the following job control langua ge:

I~ //FM100 JOB (19O602,4A00).’FORTR ANG NOOP ’.CLASS~ G
//STEP X EXEC PGM = IE BG (NER

• /IS YSPRINT OP SYSOUI A
- //SYSUT1 PD *,DCB (LRECL 8O ,BLESIZE~ 8~ ,R (C,P~ F )

INCLUDE SYSLMOD (FM100 )
//SYSUT2 DO DSN VALIDATE.CONT ROL,DISPZOLD
/ / S Y S IN DO DUMPY

• • • - //STEPOO1 E XEC FORTGCL
- /IFORT .SYSIP4 DO *

• (audit routine source program )

I/LKED .SYSLMOD DO DSN VALIDATE.LOAD (FM100).
/1 DI SP SHR
//LI NK EXEC PGM IEWL .REGION ISOK,
// PA RM= ’XREF ,LiST,LIT,NCAI ’
//SYSPRINT PD SYSOUT=A
/ / S Y S U T I  DO U P J I T = S Y S W R K ,S P A C E = ( CY L , ( 1 0 ,5 ) )
F/SYS L Pt O D PD DSN VALIDATE.LOAD (FPl100),DISP SNR

• //SYSLI N DO DSN VA LIDAT E .CONTROL,D ISPm SHR
/ / S T E P L A S T  E X E C  PGM = FM 1O0 ,REG ION~~1OQK

• //STEPLIB DO OSN VAL IDATE.L OA D,DISP :SHR
//FTO7FOO1 PD DSN=T0I.UNI T~~ 4OO,OI5P (,(E(P),DcBm(B~ KSI7E 11O.RFCFpzU )
//FT Q6FOO1 DO SYSOOTmA
//FTOSFOOI DO a

14
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• . RUN S U M M A R I E S

FMOOI through FMOO6

A. Compi lat ion

• No errors. —

B. E x e c u t ion

No errors.

• F1f007

• A. Comp iLat ion

The messa ge

eacUl) IEYO33I COMMENTS DELETED****

was generated by the compiler when •ore than 3D consecutive comment
lines were encoun tered in the source program.

B. Execution

No errors.

FMOOB through 1M044

A. Compi lat ion

No errors.

8. Executio n

No errors.

• • FM045

A. Compilation

The compiler discontinued compilation with the message

I(Y031 1 ROLL SIZE EXCEEDED COMPILATION TERMINATED.

• This mess ege was produced prior to the statement in Test 759 which
uses 7 sets of nested parentheses in an arithmetic expression.
The statement being tested was

IVCOIIP ((((((C((((((( (((( (((((((((( ((((((((((((((((((((( ((((( U(

15
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I IVONOS ,‘ IV O NO2
2 ))))) ))))))))))))) ))))))))) ))))))) ) ))~~~~~~~~ )))))))))

- • B. Execu tion

Test 759 was deleted due to the compilation error In A. above.

FNO5O throug h FM062, FMD8O through FM083, and FP097 through FP099

- A. Compilation

No errors.

• • B. Execution

- 

- 
No errors.

FORTR AN I/O Routines — FP100 through FP1O8
- 

These audit rou tines were executed with the output Logical urit assigned
• to a tape device and rerun wit h the output log ical uni t assigned to a mass—

- storage device.

FP100 through FM1O8

• A. Compilation

No errors.

- 

•
. • 8. Execution

No errors.

• FP1O9
a A. Compilation

No errors.

• • B.  Execution

No errors.

- 16


