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the categories of discrepancies to the language; and a detailed listing of
discrepancies together with the tests which were failed .

17. Key Words and Document Analysis. 17o. Descriptors 
- - ______________________________________________________

Programming Languages
Standards
Compilers
FORTRAN
Verifying
Proving Program Correctness
Software Engineering :

17b. Identif iers/Open-Ended Terms

FCVS
cvS

lie. COSATI Fi eld/Group 09/02 (~<
18. Availab ility Stateme nt 19. Secur ity Class (This 21. ~ o. ut

Re port )
‘;NrL ~~sSIF Ir rR~1ease unlimited ~~~~~~~~ 20. Secur ity C lass ( I b is  22. l’r i c ~~

(J lJNCl.ASSlF!rr~
FORM NT I S - ~~~ ~~~~ - THIS FORM MAY BE R E P R O D U C E D  USC OMU ~~ C 4~~~~~~ -~~



FORTRAN COMPILER VALIDATION

1. Validation Number FCVS66—VSR265

2. Vendor International Business Machines

3. Mainframe IBM System 370/168

~I. Compiler Identification FORTRAN IV Gi
RELEASE 2.0

5. Operating System Identification MVS, Release 3.7, JES2

6. Compiler Validation System Version Number FCVS66 1.2

‘PLEASE NOTE. The Department of the Navy may make full and free public
disclosure of the Val idat ion Summary Re port (VS R ) in accor dance with the
“Freedom of’ Information Act” (5 U.S.C.  #552) . The results of this valida—
dation are only for the purpose of satisfying United States Government
requirements , and apply only to the Computer System , Opera ting System
release , and compiler version identified in the VSR. The FORTRAN Compiler
Val idat ion System is used to determ ine , insofar as is pract ical , the degree
to which the subject compiler conforms to American Standard FORTRAN ,
X3.9— 1966. Thus, the VSR is necessarily discretionary and judgmental.
The United States Government does not represent or warrant that the state-
ments , or any one of them , set forth in the VSR are accurate or complete .
The VSR is not meant to be used for the pur pose of publ icizing the find ings
summarized therein .

For information concerning this compiler you can contact the vendor ’s
designated representat ive named below :

Jay Valent ine
Federal Support Center
IBM Corporation p—-
101101 Fernwood Road
Bethesda , Maryland 200311
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SECTION 1. INTRODUCTION

1.1 Purpose of the Validation Summary Report

The purpose of the Validation Summary Report (VSR) is to identify individual
FORTRAN language elements whose implementation does not conform to the language
specifications defined in American Standard FORTRAN , X3 .9— 1966.

1.2 Preparation of the VSR

The Validation Summary Report is prepared by analyzing the results of running
the FORTRAN Compiler Valic!ation System (FCVS). The FORTRAN Compiler Validation
System consists of’ audit routines containing features of American Standard
FORTRAN , the ir related data , and an Execu tive Rout ine which prepares the
audit routines for compilation . Each audit routine is a FORTRAN program which
includes many tests and supporting procedures indicating the result of’ the
tests.

The testing of a compiler in a particular hardware/operating system environment
is accomplished by compiling and executing each audit routine . The report pro-
duced by each rout ine tells whether the com piler passed or fa iled the tests in
the routine, if the compiler rejects some language elements by terminating
compilation , giving fatal diagnostic messages , or terminating execution abnor-
mally,  then the test containing the code the compiler was unable to process is
deleted. The audit routine ia compiled again and execution Is repeated .

The compilation listings and the output reports of the audit routines con-
stitute 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 whose contents
are described below.

a. Section 2 summarizes the results of the compilation and execution
of the programs comprising the FORTRAN Compiler Validation System . Section 2
is divided into a subsection describing the syntax errors encountered while
compiling the FORTRAN audit routines , and a subsection describing the semantic
errors which occurred during execution of the FORTRAN audit routines.

b. Section 3 contains information which describes the software environ-
ment in which the compiler was tested . This includes the name and version of
the operatiflg system and the logical unit/physical device assignments used in
the programs comprising the FCVS. The options used with the compiler are also
given , and if applicable , the use of compiler optimization features is ex-
plained .

e. Appendix A Is the Validation Summary Working Document , a work ing
paper resulting from the compilation and execution of the FCVS. The VSR
is derived from Appendix A.

1.11. Use of’ the VSR

The Department of the Navy may make full and free public disclosure of the
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Validation Summary Report (VSR) in accordance with the “Freedom of Information
Act” (5 U.S.C. #552). The results of the validation are only for the purposes
of’ satisfy ing Un ited States Government requirements , and apply only to the
computer system , operating system release , an d compi ler version ident ifI ed
in the VSR.

The FORTRAN Compiler Validation System is used to determine , insofar as is
pract ical , the degree to which the subject compiler conforms to the FORTRAN
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 VSR are accurate or complete. The VSR
is not meant to be used for the purpose of’ publicizing the findings summarized
therein.

1.5 Sources of Additional Information

The detailed FORTRAN language specifications are given in the publication
“American Standard FORTRAN , X3.9— 1966” , available from the American National
Standar ds Inst itute , 11130 Broadway , New York, New York 10018.

An explanation of the FORTRAN Compiler Validation System is contained in the
FCVS User’s Guide. This document explains how to run the compiler validation
system . The User’s Guide and a magnetic tape containing a copy of’ the FCVS
programs are ava ilable from the Nat ional Techn ical Informat ion Serv ice ,
5285 Por t Royal Roa d , Springfield , Virginia , 22151. (Ordering information
can be obtained from the Federal COBOL Compiler Testing Service.)
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SECTION 2. DETAILED EVALUATION OF ERRORS.

This section summarizes the results of the compilation and execution of the
programs comprising the FORTRAN Compiler Validation System (FCVS). The version
of’ the FCVS used during this validation is shown inside the front cover of the
VSR.

Section 2 is made up of two subsections. The first subsection describes each
syntax error encountered during compilation of the audit routines, and the
second subsection describes the semantic errors encountered during execution
of the audit routines.

Each error or deviation noted in this section makes reference to a program
contained in Appendix A (Validation Summary Working Document). This reference
provides the documented results of an occurrence of errors/deviations detected
during the running of the FCVS using the compiler within the environment
identified in this document . The Validation Summary Working Document is
presented in sequence by program number .

- _______
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2.1 Syntactical Errors

2.1.1 The compiler would not accept a statement which uses 57 sets of nested

parentheses in an arithmetic expression. See FM0115.

X3.9—1966 References: Section 6.1, Arithmetic Expressions
Section ~.i.i.i , Arithmetic Assignment Statement

2.2 Semantic Errors

No errors.

I
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SECTION 3. SOFTWARE ENVIRONMENT.

The compiler referenced in this document was validated using the software
environment 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 made to validate as many different options as possible.

The use of compiler options , logical unit/physical device assignments ,
and any form of optimization which is not described in this report could cause
the compi ler to produce a program that does not perform according to the
specifications of Standard FORTRAN. Only the environment described in this
document 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 .

//XEQFT EXEC FTG 1CLG
/1 PARM . FORT= ’BCD , , SOURCE ’

With the ‘BCD’ option specified all conversion was performed
successfully with the exception that the special characters

were not converted when contained within comment lines ,
within the Hollerith constants of data initialization statements,
and within the Hollerith field descriptors of the FORMAT statements.

b. Batch — With Optimization .

This compiler does not have an optimization feature.

c. Time—sharing .

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

2. Logical Unit/Physical Device Assignments.

a. Batch Compiler Runs.

Printer Destined Files:

Logical unit 06 was assigned to SYSOUT:~

Tape Files:

Logical unit 08 was assigned to a tape file by using the following
.JCL card .

//FTO8FOO 1 DD UNIT:TAPEHI ,VOL:SER:JBJ1O1 ,DSN=XXX

Sequential Mass—storage Files:

5
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Logical unit 08 was assigned to a mass—storage file by using the
following JCL card .

//FTO8FOO 1 DD DSN~ &XXX ,UNIT=V 333 O ,SPA CE=(CYL ,5)

Card In put Files:

Logical unit 05 was assigned to the card reader.  The following
JCL card preceeds the audi t  routine when using the card reader.

//FTO5FOO 1 DD *

b . Time-sharing Compiler Runs.

The t une—sharing mode was not used to validate this compiler .

3. Optimization . The compiler may or may not have opt imizat ion features.
If there was an optimization feature available , it was used during the
validation process (dur ing  a separate execution of the Compiler Validation
System) to determine if its use causes the compiler to produce a program which
does not give the expected results. If the optimization is invoked through
the compiler call statement then it is mentioned in paragraph 1 above. If
it is invoked through the introduction of a compiler directing source program
statement , it is shown below . Optimization which would require modification
to source program statments is not considered in this report in that it is
beyond the scope of the use of Standard FORTRAN and the val idat ion process.

This compiler does not have an optimizatior eature.

1$• Compiler.

FORTRAN IV G i , Release 2.0

5. Operating system .

MVS , Release 3.7, JES2

j



APPENDIX A

• VALIDATION SUM MARY WORKING DOCU N ENT

This appendix is a working paper produced during the validation and
documents the results of the compilation and execution of each of’ the
programs comprising the FCVS. The results contained herein are based on
the use of the compiler within the Validation Environment identified in
this appendix . 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 com piler ’s use fulness or degree of conforma nce
to the language specifications.

• The reader of th i s  appendix should keep in mind that  the same problem
area may appear in more than one program but is considered only as a
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 the
problem in the appendix.)

This appendix is divided into four parts. The first part describes
the Validation Environment. The second part lists the Monitor Input Cards
used in creating a job control stream for execution in the batch mode.
The third part shows the control cards required to compile and execute an
individual program . The fourth part of the document is divided into two
categories of information : compilation results and execution results.
Information items , such as compiler warning messages, are included in the
summary of compilation and execution results.

The reference docum ent for FORTRAN is Ame rican Stan dar d FORTRAN ,
X3.9— 1966.

7
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I
VALIDATION ENVIRONMENT

COMPILER IDENTIFICATION: FORTRAN IV Gi , Release 2.0

COMPUTER SYSTEM: IBM SYSTEM 370/168

OPERATING SYSTEM: I4VS, Release 3.7, JES2

Each of the programs comprising the FCVS was compiled and executed
in the batch mode. The programs which test I/O , FM 100 through FM 1O8 ,
were run twice. These programs were f i rs t  run with the output logical unit
assigned to a tape device , and then rerun with the output logical un it
assigned to a mass—storage device.

8
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FCVS EXECUTIVE ROUTINE CONTROL CARDS

The FCVS Executive Routine was used to prepare the FCVS programs for
execution in the batch mode. The Control Cards used as input to the FCVS
Executive Routine together with the job control stream for executing the
Executive Routine are listed below:

//JBJ1GNOO JOB 3P0A069K00060J ,’VALENTINE’ ,
II MSGLEVEL:(0,O ) , NOT IFY~JBJ 1 ,MSGCL~S~~A ,CLASS:B
//JOBLIB DD DSN:J1F.NAVYLINK ,DISP SHR
//XEQEXEC EXEC PGM=ASOO 1
//FTO6FOO1 DD SYSOUT:5
//FTO7FOO 1 DD DSN=JBJ 1 .NAVYSOUR .CNTL ,DISP:SHR
//FTO8FOO1 DD DSN=&&OUT,D1SP:( ,PASS),UNIT:V3330,SPACE= (CYL,(1 , 1))
//FTO9FOO1 DD DSN:JBJ1 .FMO15INP ,DISP SHR
//FTO5FOO 1 DD ‘

(FORTRAN audit routine selection cards)

X—060 106 = 8
X—070 107 8
X—080 108 8
X—090 109 = 8
X—100 110 8
x— iio Iii 8
X— 120 112 8
‘LIST U
‘END—MONITOR
‘BEGIN-UPDATE
‘START ,FMOII5
:011070C011 120
‘END-UPDATE
‘END-INPUT
I,
//

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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CONTROL CARDS FOR RUNNING FCVS PROGRAMS

The job control stream for an individual program consisted of’ the
following control cards:

//JBJ1GNOO JOB 3P0A069K00060J,’VALENTINE ’,
// MSGLEVEL= (O,0),NOTIFY:JBJ1 ,MSGCLASS=A ,CLASS=B
//JOBLIB DD DSN=J 1F.NAVYLINK ,DISP:S}IR
//XEQFT EXEC FTG1CLG ,
// PA R M .FORT~ ’BCD ,LOAD ,5OURCE ’
//FORT.SYSPRINT DD SYSOUT=’
//FORT . SYSIN DD DSN=&&OUT , DISP= (OLD ,DELETE)

(audit routine source program)

//LKED.SYSPRINT DD SYSOUT=X
//GO.FTO6FOO 1 DD SYSOtJT=’
//GO.FTO8FOO 1 DD DSN=XXX ,UNIT=TAPEHI,VOL=SER=JBJ 1O1
//GO.SYSIN DD ‘
O123~l56789ABCDEFGHIJKLMNOPQRSTUVWXYZ +— ‘/ () , . $

I 
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RUN SUMMARIES

FMOO 1 through FMO 1I~

A. Compilation

No errors.

B. Execution

No errors.

FMO 15

A. Compilation

With the ‘BCD’ option specified on the FORTRAN compiler call statement ,
four special characters ‘ =÷O’ were not converted with in the Holler ith
constants of the data initialization statements and the Hollerith
field descriptors of the FORMAT statements. In addition , the same
special characters were not converted within Comment Lines.

B. Execution

FMO15 executed correctly when the data being read from the system
input device and the data to which It was compared within the program
were consistent in format and actual physical representation (i.e.,
either both converted or both unconverted).

FMO16 through FM035

A. Compilation

No errors.

B. Execution

No errors. - •

FM036

A. Compilation

The message

“ 01) 1G10131 SYNTAX

was generated by the compiler when it encountered a blank source line.
The compiler aborted with a severity code equal to 8. After deletion
of the blank line the updated program compiled correctly. It is not
clear in X3.9—1966 whether blank lines are permitted , so this is not a
failure. However , BSR X3.9, the draft revision to X3.9—1966, states
that lines with only blank characters in columns 1 through 72 are
comment lines.

I



B. Execution

No errors.

FM037

A. Compilation

No errors.

B. Execution

No errors.

FM038

A. Compilation

The message

“* 01) 1G10021 LABEL 02)1G10131 SYNTAX

was generated by the compiler when it encountered a blank source line.
The compiler aborted with a severity code equal to 8. After deletion
of the blank line the updated program compiled correctly. (See Fl~.O36.)

FM039 through FMO~I1~

A. Compilation

No errors.

B. Execution -
•

No errors.

FMO~5 •

A. Compilation

The compiler discontinued compilation with the message

IGIO31I ROLL SIZE EXCEEDED COMPILATION TERMINATED.

This message was produced prior to the statement in Test 759 which
uses 57 sets of nested parentheses in an ari thmetic expression .
The statement being tested was

IVCOMP ((( (( ( ( ( ( ( ( ( (  ( ( ( ( ( ( ( ( ( (  ((( (( (((((C ( ( ( ( ( ( ( ( ( ( ( (  ( ( ( ( ( C ( ( ( ( C
1 IVONO1 / IVONO2
2 )))) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ))) )~~)~~) )~~)

B. Execution

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

FMO5O through FM062 , FMO8O through FM083, and FM097 through FM099

1’)
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A. Compilation =

No errors.

B. Execution 
.

No errors. I 
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FORTRAN I/O Routines - FM100 through FM 1O8

These audit routines were executed with the output logical unit assigned
to a tape device and rerun with the output Logical unit assigned to a mass—
storage device.

FM100 through FM1O8

A. Compilation

No errors.

B. Execution

No errors.

FM 109

A. Compilation -

With the ‘BCD’ option specified on the FORTRAN compiler call statement ,
the special character ‘+ ‘ (plus) was not converted when used with the
Hollerith field descriptor of a FORMAT statement.

B. Execution

FM1O9 executed correctly when the plus (+) characters in the Hollerith
field descriptors of’ the FORMAT statement were properly converted .

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