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COD OL C0~ P ILER V A L I D A T I O N
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2. Ve ndor Sp erry Univac

3. M a Infra me Series 70 M od e L 45
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con tact:
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Washington , D . C. 20007

PLEASE NOT E : The Federa L CO B O L C o m p i L e r  T es t in a Service may make f u L L
ari d free p ub l ic d iscLos u re of the V a l i d a t i o n  Sum mary Report (YSR) in
accordance w i t h  the “F reedo m of In f o r m a t i o n  Act ” ~5 U.S.C . #552). The
res uLts of this v a L i d a t i o n  ar e on Ly for the purpose of s a t i s f y i n a  U n i t e d
States Government re Q uirements , and a p p L y  onLy to the Comp eit er System ,
Op eratina System r eLe as es and c o s p i L e r  version i d p n t i f i e d  in the VSR . The
COBOL Compi l e r  V a L i d a t i o n  System is used to de ter m ,n e . tri sotar as is
p r a c t i c a L ,  the degree to which the subject c o m p i L e r  conform s to th e Fed-
eraL COB OL Standard. Thus , the VSR is n e c e s s a r i L y  d i s c r e t i o n a r y  and jud g—
m entaL. The United States Govern m ent does not represent or wa rrant that
the statements , or any one of the,, set forth in th e VSR are accurate or
c o m p L e t e .  The V SR i s  not meant to be used for the purpose øf p u b l i c i z i n g
the f indings summarized therein.
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SECTION 1. IN TRODUCTION

1.1. Purpose of the VaLidation Summary Report

The purpose of the VaL idation Summary Report (VSR) is to identify individual
COBOL Language elements whose usage does not confor . to Federal Standard COBPL
as adopted from American Na tiona l Standard COBOL (53.23—1g68) by FederaL
Information Processin9 Standards Publication 21 (FIPS PUB 21).

1.2. Preparation of the VSR

The VaLidation Summary Reoort is prep ared by ana ly zing th, resu lts of running
the COBOL Compi ler VaLidation System (CCVS). The COBOL Compiler Validation
System consists of audit routines containing features of Federal Standard C060L .
their related data, and an executive routine (VP—routine) which prepares the
audit routines for compi lation . Each audit routine is a COBOL program which
includes tests and supporting procedures used to indicate the results of the
tests.

The testing of a compiler in a p articuLar hardware/operatinn syste. environm ent
is acco m pLished by compiling and executin g each audit routine. The report
produced by each routine indicate s whether the co .piLer passed or fai led the
tests contained in the routine.

If the compiler rejects some Lan oua ge elements by term i natinq compi lat ion,
giving fataL dia onos tic messages, or terminating exe cution abnormalLy. then
the test containing the code the compiLer was unable to process is deleted and
the audit routine compilati on and execution repeated.

The compiLation Listings and the output reports of the audit routines con-
stitute the raw data from wh ich the members of the Federal COBOL Comp iler
Testing Service produce a Validation Summary Report .

1.3. Or ganization of the VSR

The VaLidation Summary Report Is m ade up of several sections the contents of
which are described beLow :

a. Section 2 summarizes the results of the com piLat ion and eme cut ion
of the programs coaprisin o the COBOL Compiler VaLidation System.

Section 2 is subdivided into Section 2.1. syntax not accepted by the compi ler.
and Section 2.2, semantic differences between the compiler imp l em entation and
the Languaae specif icat ion. ALL errors are grouped by proces sing moduLe.

b. FIPS PUB 21 defines four LeveLs of Federal St andard COPOL.
Section 3 of the VSR Li s t s the discrepancies described in Section 2 by the
leveL in wh ich the probLe m occurs.

c. Section 4 contains infor .ation obtained during the validat ion process

4
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which, w h i L e  not impact int’ the status of the compiler w i t h  resp ect to the
defined FederaL COBOL Levels, may be of intere st to a user of the compiLer.

d. Section S contains infor m ati on which de scribes thi software environ-
ment in ‘~.hich the compiler was tested . This incLudes the name and version
of the com piler; the name and version of the operating system; the impL e—
•antor— natrm s which were used in the Fnvir onm ent Division of the pro grams corn— ’
prising the CCVS; the opt ions used with the compiler; and if applicable.
inform ation reaarding the use of compiler optimi zation features.

e. Append ix A is the Validation Summary W orking Docum ent . a working
oaper resuLtin g from the compiLation and execution of the CCVS , and frorn whic h
the VSR is derived.

1.4. Com pliance to u P S  PUB 21

Definition of an Im plementation of USA Standard COBOL

(excerpts from Am erican National Standard COBOL X3 .23—1963, Chapter 1)

Throu ghout the USA Standard COBOL specifica t ions, there are certain Language
elem ents that dep end. for their implementation, on parti cular types of hard-
ware components. The imp leme ntor spe cifies the m ini m u m hardware confi guration
required for a given implementation of USA Standard COBOL and the hardware
components that it supports. Any Lan qua ce eLements that depend on hardware
components for which support is c l aimed must be im ul em ented. Language d c —
aents that are not im olement ed because of their depen dence on hardware com-
ponents whose support is not claimed for an im pLe m entat i on must be so sp ec i fie~and their absence wi l L  not render the imp lementation nonstandard.

When a faciLity is provided tha t accompLishes the function specified by any
particuLar COBOL eLement . it may be unnecessary to include that partic ular
element within the COBOL source pro oram. If such an unnecessary eLement does
appear in the source program , it must be accepted by the comp iler. However,
if the elem ent does not lead to the prod uction of object code. no substitute
statements shall be required within the COBOL source program to accomplish th is
function .

By the same token, the inclusion of Lanau aoe elements or of functions th at are
not a part of the USA Standard COPOL specifications wi l l  not render an impLe-
mentation of USA Standard COBOL nonstandard. This is true even though it say
ImpLy the extension of the List of reserved words by the isplemer itor , and pre-
vent proper compilation of some progra .s which conform to the Standard.

S
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The Fede ra l  COBOL S tanda rd

The Fede?al COBOL S t a n d a r d  is the same as A m e r i c a n  Na t iona l  Standard COB O L
( a 3 . 2 3— 1 9 ~ 3) w i t h  t w o  e x c e p t ions:

The Federa l  S t a n d a r d  d e f i n e s  4 L e v e L s  and the
A NS I  S tanda rd  d e f i n e s  only the min imum CO FOL
imp le m e n t a t i o n  and the  f u L L  s t a n d a r d .  low and
Hioh Levels of the Federal CCDOL Standard (see
1.5) c o r r e s p o n d  to the  above t w o  AN S I  l e v e L s
(minus the Repor t  W r i t e r  modu le ) .  Two  addi-
t i o n a L  l e v e l s,  l o w — i n t e r m e d i a t e  and h i g h —
i n t e r m e d i a t e  have been i ncLuded  in the  F e d e r a l
S tandard  b e t w e e n  the  h ighes t  and L o w e s t  s u b s et s .
These additionaL level s accommodate hardware
w h i c h  cannot  suppor t  t he  f uL l  s t a n d a r d ,  but w h i c h
is capable of implementing more than the minimum
standard.

The Report w r it er M odjL e has been droppe d from the
F e d e r a l  S tanda rd  and is not inc luded in the valida-
t ion process.

The Federa L S t a n d a r d  requ i res  t ha t  a com p i l e r  con ta in  as a minimum the eLe-
ments  s p e c i f i e d  in at  l eas t  one of the  F e d e r a l  L e v e L s .  No restrictions are
imposed on the inclusion of s e l e c t e d  f e a t u r e s  f r o m  h i g he r  l e v e L s  or even
un ique vendor e x t e n s i o n s .  C o m p a t i b i l i t y  amono v a r i o u s  im p le menta t ions  of a
given leveL containin g additonaL features must be controlLed by management
i mposed standards and restrictions.

6
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1.5. FederaL Standard COBOL levels

The FederaL Government has defined four nested Levels of Standard CO~ OL
x3.23—1 96~ . All compiLers acquired by a FederaL agency must contain as a
minimum one of the four Federal LeveLs , depending on machine size, configur a-
t ion and user needs .

Low— H ig h—
Low Inter— Inter— Hig h

LeveL mediate mediate LeveL
Level  Lev el

~4ucLeus 1 2 2 2

FPM

T a b L e  Handling 1 2 2 3
Sequent iaL  A c c e s s  1 2 2 2
Random A c c e s s  — 2 2 2
Sor t — — 1 2
Segmentation — 1 1 2
Li brary — 1 1 2

1.6. Use of the VSR

The Federal COBOL Compiler Testing Service may make fuLL and free public
disclosure of the Validation Summary Report IVSR ) in accordance wit h •he
“Freedom of Information Act” (5 U.S.C. #552). The results of the val ida-
t i o n a re onL y for the purpose of satisfying Un ited States Government
requirements, and appLy onLy to the computer system . operating system
re lease,  and comp i l e r  v e r s i o n  i d e n t i f i e d  in the V S R .

The COBOL CompiLer Validati on System is used to determine , insofar as is
practical, the degree to which the subject compiler conforms to the COBOL
Standard. Thus, the VSR is necessariLy discretionary and judgmental . The
United States Government does not represent or warrant that the statements.
or any one of them . set forth in the VSR are accurate or complete. The VSR
is not meant to be used f~ r the purpose of pubLicizing the findings summar-
ized therein.

i.7. Sources of Add i t iona l  In format ion

FIPS PUB 21 defines the Feder aL COBOL Language Standard. This p ubLication
Is available from the Superin tendent of Documents , U.S. Government Printing
Office , Washin gton , D.C. 20402.

The detailed COBOL Languaoe specifications are given in the pubL ica tion
“USA Standard COBOL, X3.23—1968”, availab le from American National Standards

7
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I n s t i t u t e,  1430 B r o a dw ay ,  New Y o r k ,  New Y o r k  10018.

An e x p l a n a t i o n  of the CO b~ l Comp i ler V a L i d a t i o n  S y s t e m  is c o n t a i n e d  in the
C C V S  User ’s Guide.  T h i s  document  e x p l a i n s  how to  run the  c o m p i l e r  v a L i d a t i o n
syst e.. ihe User ’s Guide and a magnetic tape source im ag e cory of the CCVS
o r o g r a m s  a r e  a v a i l a b l e  f r om the ‘~a t i ona l  T e c h n i c a l In f o r m a t i o n  S e r v i c e ,
Spr ino f ietd,  V i r g inia. 22151. S p e c i f y  A O ??2 600 for  the Users  Guide and
AD772601 for the CCVS tape.

1.8. Requests for Interpretation

~uest ions reqard i nq  t h i s  VSR or the  C C V S  s houLd be f o r w a r d e d  to  the  F C C T S .
If any p rob lem cannot  be a d e q u a t e l y r e s o l v e d  t h r o u g h the F C C T S ,  the reques t
for interçre t ati on w i L t  he forwarded to the Fede ra l  COBO L I n t e r p r e t a t i o n
Committee for final resolution.

A b rochure  d e s c r i b i n g  the Validation proc’ss IncLudina the procedures for
request ing a v a L i d a t i o n  and r e s o l u t i o n  of q u e s t i o n s  i nvo lv inc  i n t e r p r e t a t i o n
of the  Cur ren t  F e d e r a l  S t a n d a r d  is a v a i l a b l e  f rom the D e p a r t m e n t  of the Navy.
Federal COBOL Coepi ler Testing Service, Washin gton, D.C . 20376.

1.9. FederaL Standard CO3OL Approved Interpretation

The Nat iona l Bureau of S t a n d a r d s  pub l i shed  in the F e d e r a L  R e g i s t e r  VoL .  41
ND. 179, Sep tember  14. 1976. an a p p r o v e d  i n t e r p r e t a t i o n  of F e d e r a l  S t a n d a r d
C O B C L as p e r t a ins to the e v a l u a t i o n  of a r i t h m e t i c  e x p r e s s i o n s  in the C O MO UTE
statements. This interpretation states that “size of the intermediate result
f ield is im p Le me n to r— de f i ned . ”

Since the results of evaluating arithmetic expressions are not predictable, aLL
COM PUTE statements and IF statements containing arithmetic expressions have
been removed from the COBOL Compiler Validation System.

8
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SECTION 2. DETAILED (VALUATION OF ERRORS

This section s~~m ira rize s the results of the com piLati on and execution of the
programs comprising the C~ BOL Compiler Validation System. The Section is
subdivid’ed into two sect ions: Section 2.1. Lists the language syntax not
acce p ted by the c o m p i l e r ;  S e c t i o n  2 .2 .  e x p l a i n s  the s e m a n t i c  d i f f e r e n c e s
between the com piLer implementation and the Language specification. All
errors within each section are grouped by processing module.

Each program in the COBOL Com piler VaLidation System is id entified by a 5—
character program name. The name associates the rout inc with the f unc t i ona l
orocess ing module and Level of AN S COBOL tested within the program.

The five character name has the aeneraL format XX NM P . The first two char-
acters are alphabetic and identify the functional moduLe tested by the
program. The permissab le values are:

LB — Library
NC — Nu c leus
RC — Random Access
SB — Segmentation
SO — Sequential
ST — Sort
TB — Table HandLing

The third character of the audit routine name is either a 1. 2, or 3~ and
identifies the level of the functional rodu te being tested. Each modu le and
LeveL is represented by severaL programs. The fourth and fifth character s
of the program name are seouence numbers for programs which test features in
the same Level of the same functionaL processing module.

As an example , the program name &C21 J is the tenth program in the series of
routines which test the second Level of the Nucleus moduLe.

Each error noted in this section makes reference to a program or functionaL
COBOL module in the COBOL Compiler Validation System.

9
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2.1 Syntactical Errors

2.1.1 Library Modu le

2.1.1.1 The c o m p i L e r  r e s t r i c t s  the L i b r a r y  t e x t  such  t h a t  it
cannot contain Division headers. This precludes the
copying of text containin g Division headers and
L imit s inclusio n of library text to the division in
which the COPY statement resides. (L8106 )

2.1.2 NucLeus  Modu le

2.1.2.1 The c o n t i n u a t i o n  of non—numer i c  L i t e r a l s  w a s  not
interpreted correctLy in all cases. (This is a Nucleus
leveL I function, LB1O1. )

2.1.2.2 The continuation of numeric L i tera l s and COFOL words
w a s  not i n t e r p r e t e d  c o r r e c t l y  in a l l  c a s e s .  (T h i s  is
a Nucleus level 2 function, NC2O1. ~.C2O5.)

2.1.2.3 MuLt i p l y i n g  —33 (comp utationaL, siqned , 18 digit data
item) by 9999~199?99999999 (computational, unsigned, 18
digit data item) results in an answer of:

— 26 599 9999 9 999 9 996 7

instead of —329°999999999999. (P.C101)

2.1.2.4 The figurative constants LOW—VALUE and HIGH—VALUE were
r e j e c t e d  as operands in co,t’o i t i o n a L  s t a t e m e n t s  w h i c h
also contained numeric data items as operands. (NC103)

2.1.2.5 Alphanumeric data items whose PICTURE character—string
contained combinations of X’ s, B ’s. and 0’s w e r e  t r e a t e d
as n u m e r i c  e l e m e n t a r y  d a t a  i t e m s  and, if greater than 1~characters , truncated to 18 positions. (NC1OS )

2.1.2.6 Procedure—names which consisted soLeLy of numeric char-
acters and were greater than 18 characters in Length
were not recognized as procedure—names. (NCIO7)

2.1.2.7 VALUE c L a u s e s  a s s o c i a t e d  w i t h  numer ic  e d i t e d  d a t a  i t ems
were rejected. The VALUE clauses contained an alpha-
numeric LiteraL and the fiourati v e constant ZERO. The
diagnostics issued by the compi l er suggested that there
was a class conflict between the PI C TURE character—string
and the vaLue cLause. (NC1O7. NC 1O~ , NC206 )

2.1.2.8 A CURRENCY SIGN clause was not interpreted correctLy.
The substitute currency symboL was specified as being
the equal si gn (=). PICTURE character—strings wh i ch

_ _ _ _  — ~~
.-.— ~.

_.___ _1___
._~

___
~

_ ___ , _ ,_ .
~

____ ______ __ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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c o n t a ined the s u b s t i t u t e  c u r r e n c y  s y m b o l  w e r e  r e j e c t e d
as being syntacticalLy incorrect. (NC108)

2.1.2.9 STOP statements w i th si gned numeric li teraLs print the
— Last d ig it as an alphanumeric character. The litera l

—7.1 pri n tS as A7J and .123456789987654321 prints as
12345678998765432*. (NC109)

2.1.2.10 A DISPLAY statement mixina L ite ra l s, aLphanu m eric data
ite m s and numeric data items was flagged as incorre ct
with a message statin g there were conflicting classes
of operands in a DISPLAY statement. (NC109. NC204)

2.1 .2.11 Comparisons (reLation conditions) between elementary
numeric data items and the figurative constants QUOTE(S)
and HiGH—VALUE(S) were rejected. (NC201)

2.1.2.12 A paraor aph in the Procedure Division of one of the
programs wa s rejected because it was ‘too Long ’ (i.e.,
too many statements under a given proce du re— name).
The caraora ph had to be broken up into several para-
graphs in order to compiLe the source program. (NC202)

2.1.2.13 The REP~AME S clause

66 dnl RENAMES dn2 THRU dn3 IN dn4

was flagged as an invalid clause. The pro gram compiled
correctly when the IN was changed to OF. (NC203)

2.1.2.14 A MOVE CORR statement with no corresp onding items was
correctly flagged as having r~. cc~~responding item s, but
this was considered a serious syntactical error (sevP rit y

3 code 2). (NC2O9)

2.1.2.15 The statement

IF identifier EQUAL TO SPACE

where identifier is defined as PICTURE *999999 was rejec tee
by the com piLer. (hC212)

2.1.3 Rando m Access ModuLe

The Fandom Access Mo duLe is not imp Lemented according to th e speci—
fi cations in 53.23—1968. If the ACCESS M O DE IS RANDO M for a fi l e.
only OPEN INPUT or OPEN 1—0 may be executed for the file. The OPE N
OUTPUT Statement is not permitted.

2.1.4 SequentiaL Access Module

2.1.4.1 ALL  user defined file—names must be unlaue within the

11
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f i r s t  seven c h a r a c t e r s  of the f i l e — n a m e . (IL pr ograms
a c r e  m o d i f i e d  as n e c e s s a r y  to  a c c o m i ’ o d a t e  t h i s  l i m i t a t i o n .

2. 1.4.2 The vord TH ROU GH w v s  r e j e c t e d  as be ing s y n t a c t i c a l l y
inappropriate in the F I L E—L I ’I T S clause of the SELECT
s t a t e m e n t .  ( S B1 Q3 )

2.1.6.3 The Sequen t i a l  A c c e s s  rodule L e v e L  2 p rog rams  w e r e  not
run for  t h i s  va L i d a t i o n  s ince  D e c l a r a t i v e  USE p r o c e d u r e s
are not supported accordin g to the specif i cat i ons in
53. 23—19 68 .

2.1.5 Sort roduLe

2.1.5.1 An elementary numeric data item 18 di g its in Length
was rejected as a sort key because it was greater than
16 dig its in Length. (ST1O6)

2.1.5.2 The Sort Module leveL 2 routines wer e not run for this
vaL idation.

2.1.6 Table Handling ModuLe

2.1.6.1 Any SEARCH statement containin g the VARYING id entifier
phrase was reje cted with a compiler message stating
there was an invalid operand. (T H3O1)

2.1.6.2 The OCCURS DEPENDING clause is not handled correctly.
An “OCCURS 0 TO 26 DE PEN DIN G identifier ” was flagged
during compilation with a message stating 0 was
greater than 26. (TH308)

2.2 Semantic Errors

2.2.1 NucLeus Module

2.2.1.1 Dividing —33 (computation aL . signed. 18 digit data
item) into 66666666666666~ 66c (computationaL, unsigned.
18 d ig i t  da ta  i t em)  r e s u L t e d  in an answer  o f :

-0202020202020201 95

ins tead of — 02 02O 2 02 02 020 2 020 2 .  (NCIO1 )

2.2.1.2 The a c t u a L  s i z e  of an e l e m e n t a r y  numer ic  d a t a  i t em whose
USA G E IS C O M P U T A T I O N A L  is not d e t e r m i n e d  by the  Le ng th
specified in the PICTURE character—string associ ated
w ith the data item . As a resu lt , trun cation of the
recei vinq data item and size error conditions for the
resuLtant identifier in a arithmetic operation did not
occur as was expected. (NC1O5)

- 12
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2.2.1.3 Moving an alphanumeric literal containing Only numeric
characters to an unsigned eLementary numeric item
whose USA GE IS DISPLAY did not result in the expe cted
L e f t  t r u n c a t i o n  of the  sending i t e m .  ( NC1 O S )

2.2.1.4 ~hen moving the figurativ e constant ZERO to an alpha-
numeric edited data item only a sin g Le character zero
is moved , not a string of zeros eouaL to the Lengt h of
the receiving data item. (NC1O5)

2.2.1.5 The s p e c i a l  r e g i s t e r  T A L LY .  for  t h i s  i m p le me n t a t i o n ,  is
signed (should be unsi gned) and is qreater than 5 digits
In Lenoth (should be exactly 5 ij iait s in Lencth ).
( NC 1I1)

2.2.1.6 An E X A M I N E  s t a t e m e n t  c o n t a i n i n g  a s u bs c r i p t e d  d a t a — n a m e
failed to execute correctly. The it em to be examined
Is defined as PICTURE A and is the first of three occur-
rences. The EXA M INE state m ent cont a ins the phrase

REPLACING LEADING ‘2’ BY ZERO.

The singLe ‘2’ was not replaced by a zero. (NC111.
NC 206)

2.2.1.7 A PERFORM statement (option 4) w i t h  a FROM phrase con-
taining a negative numeric litera l did not execute
correctly. (Nt2O1)

2.2.1.8 An abbreviated combined relation condition in an IF
statement was not evaluated correct ly. The IF state-
ment and the values for each variabLe are :

IF A LESS THAN B AND NOT 6REAT ER THAN (C OR B)
ELSE

with A 5. 8 = 7, C = 1. and B = 6. The ELSE path
was not executed for this statement. (NC2O1)

2.2.1.9 A MOV E of the numeric LiteraL 234.5 to a data item
which RENAMES an elementary item with PiCTURE •~~ * .*** .**
failed to execute correct ly. The result after execu-
tion of the MOVE statem ent was equal to spaces (the
init~~s L va lue)  instead of th~ e x p e c t e d  res ult s  of
•.a.234.50. ( NC2 0 3 )

2.2.2 Sequential Access Modu le

2.2.2.1 The first character of each record written to the
p r i n t e r  was  not pr in ted.  (50 101)

2.2.2 .2 The a c t i o n  taken,  when usino the  A D V A N C I N G  phrase of

13
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the V R ITE statement for printer de stined fiLes , is
i n c o r r e c t  when  the  number of L i n es  being requested to
advance is spec i f i e d  as ze r o .  In t h i s  c a s e ,  i n s t e a d
of no paper movement, a pace eject is issued. (50101)

2.2.2.3 No restart tape was create d even though the RE RUN
c I au s e

RERUN ON 5Y5033 EVERY 10 RECORDS OF FILEI

was included in the 1—0—C ONTROL paragraph. (SQ106)

2.2.3 Sor t Module

2.2.3.1 Sort keys which were defin ed as signed eLementary
numeric data items whose USAGE was COMPUTATIO NAL were
not pro tessed correctly during the sorting operation.
Negative numbers in the data for that field were not
considered to be less than positive number s. (STIOB)

2.2.4 TabLe Handl ing

2.2.4.1 A SEARCH of a tabLe which was defined with the OCCURS
DEPENDI NG clause does not execute correctly if the
tab le length is zero. ( T I f 3 O ~~)

16
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SECTION 3. COM PILER STATUS

Section 1.5 expLains the four leveLs of Federal Standard COBOL. This
section lists the discrepancies described in Section ? by the FederaL level
in which the problem occurs. All error s Listed for a Lower leve L are aLso
errors in any higher leveL , even thouoh they are Listed only in the lower
Leve l . The paragraph number from Section 2 is used to reference the errors
in each FederaL leveL.

3.1 Low Level

3.1.1 NUCLEUS LEVEL 1

2.1.2.1 Continuation of non—numeric LiteraL s .
2.1.2.3 Nu t tiply in a Com putationa l data items 1? d ig i t s  in length.
2.1.2.4 Compar i son  of numer ic  da ta  i t e m  to  L O W — V A L U E/ H I G H - V A L U E .
2.1.2.5 PI CTURE character—string C X ,  8. 0) w i t h  numer ic  d a t a  i t e m

characters.
2.1.2.6 Procedure names, numeric and greater than 1. characters.
2.1.?.? VaLue ZERO and aLphanumeric Li teraL with numeric item.
2.1.2.8 Currency symbol substitution .
2.1.2.9 STOP statement with signed numeric LiteraL.
2.1.2.10 DISPLAY statement mixing alphanumeric and numeric

identifiers and li ter a Ls.
2.1.2.11 Comparison of QUOTE/HIGH—VALUE to numeric data item.
2.1.2.12 Pmra~ raph too big.
2.1.2.15 IF id (PlC *99QQ~~9) EQUAL TO SPACE rejecte d.
2.2.1.1 Divi l in g computational data items 18 digit s in Length.
2.2.1.2 Size of computational items differs from PiCTURE.
2.2.1.3 Movin g alphanumeric LiteraL to numeric data item .
2.2.1.4 Moving ZERO to alphanumeric edited data item .
2.2.1.5 TALLY greater than S digits and signed.
2.2.1.6 EXA M INE statement with quaLified data—na me . subscripted.

and length one .

3.1.2 SEQ UENT IAL ACCESS LEVEL I

2.1.4.1 FiLenames are limited to 7 characters.
2.1.4.2 THROUGH is not eQuivaLent to THRU.
2.2.2.1 First character of print Line is truncated .
2.2.2.2 ADVANCING zero Lines causes page eject.
2.2.2.3 No restart file created for RERUN clause.

3.2 Low—In termediate LeveL

3.2.1 N UCLEUS LEVEL 2

2.1.2.2 Continuation of numeric litera ls and COBOL words.
2.1.2.13 RENA M ES clause containing qualifier IN.
2.1.2.14 Rejected MOVE CORP statement w i t h  no correspond ing item .
2.2.1.7 PERF3RM ... VA RYIN G ... FROM negative numeric Liter al.

- 15 
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2.2.1.~ Abbreviat ed combined relation condition.
2.2.1.9 MOVE to item which RENAMES eLementary item with PICTURE

a*.,.**. ** _

3.2—.? SEQ UEN T IAL ACCESS LEVEL 2

2.1.4.3 Declar ative (USE) procedures.

3.2.3 RANDOM A C C E S S  LEVEL 2

2.1.3 Rando m Access not implemented according to X3.23—1968

3.2.4 LIBRARY LEVEL I

2.1.1.1 Division he ader is not permitted in Library text.

3.3 High—Intermediate

3.3.1 SORT LEVEL 1

2.1.5.1 Numeric Sort key Is limited to 16 characters.
2.2.3.1 Signed computat ionaL data sorts incorrectly.

3.4 HIgh Level

3.4.1 TABLE HANDLING LEVEL 3

2.1.6.1 SEARCH ... VARYIN G identifier statement.
2.1.6.2 OCCURS 0 TO integer— ? DEPEND ING clause.
2.2.4.1 SEARCH of table whose variable Length is zero.

16
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SECTION 4. INFOR CA TION ITEM S

Section 4.1 covers the cases where the results of a ojven statement are not
defined 1n the Language specifications.

Sec t ion 4.2. g ives other information about the com piL e r which was discovered
during vaLidation. Included in this Section are items which are hardware
dependent, and situations where impte m entor de f i ned variations are permi tted.

Section 4.3. fives information on hardware dependent features that are not
sipported b y the suBject COBOL Compiler.

Section 4.4 gives information concerning the use of facilities outside the
COBOL program that accomplish functions defined in CO3OL (see 1.4 of thit VSR).

The C OBOL lanouaoe specification “America n National Standard COBOL x3.23 1968”
as de fined by FIPS Pub 21 is used as the reference document.

4.1. Information Tests

4.1.1. NucLeus Module

4.1.1.1. CLOSE followed by an OPEN OUTPUT of a pr inter destined fiLe (18103):

COPY—TEST—? of LBTO3 cLosed and then reopened the printer file. The resu lt of
closing and then reopening a unit record output fi L e  is not specifically
addressed in the Language specifications. The obj ect of th i s test is to deter-
mine whether the file is repositioned to its beginning and all previous rec u l t s
overwritten , or ihether all current output is preserved with additional Output
conca tenated to it.

The results for this compiler:

All printed output was provided.

4.1.1.2. IF...Si gned Numeric item equaLs A lphanumer ic item (NC1O3):

ZF—TEST— 65 compares two elementary items with the first item having PlC 59(18)

~A IIJ E 1 11111111111111111 and the second item having a PlC 5(18) VALUE
“111111111111111111”. The items are compared by the form:

IF l dentife r— 1 EQUAL TO identifier—?...

T h e r e s u l t s fo r  this compiler:

The two elem entary Items did compare equal.

4.1.1.3. IF ...NUMERIC Condition tests (NC1O3):

CL ASS—TEST— I? and CL*SS—TES~~—22 of NC IO3 are information tests where data Items
wi th PICTURE S9 contain —1 and 41 re s p e c t i v e L y .  Each data ite m Is redefin e d

1?
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as an aLp h anu m eri c data item PICTU RE 5. The red e fined data ite m is then
referenced in a ~U~ ER IC test to determine whether the signed data item contains
an indicator to represent the Sian, i .e. an overp unc h. If bot h data itei s are
d e t e r m i n e d  to  be numer i c ,  then the s y s t e m  does not use an i n d i c a to r  t e c h n i q u e
for the .sign. If both data items are determined to he not numeri c then the
system uses an indicator method for both positive and negative numbers . If one
of the data items is rumer i c and the other is not, then the system uses the
Indicator method for one case but not the other . The si gn is not addressed
by the CCBOL Lan~ uage specifications and conse guentLy is Left to the
discretion of the imp t em entors of CObOL compilers as to its representation.

The results . for th i s compiler:

~4egati ve data redefined as unsigned data:

The data item tested NOT NUMERIC.

Positive data redefined as unsigned data:

The data item tested NOT NU ’ERIC.

4.1.1.4 Mov e signed numeric fieLd to alphanumeric field (NC1O5):

M~ VE—TES T— 148 and M OVE—TEST— 1 49 in NCID5 move signed num eric fields with
PICTURE SQ (5) to fields with PIC T I~RE x(5). The source fields had contents
of +60666 and —7(.i717 for MOV E—T € ~~TS—t48 and 149 respect ive Ly . The Language
specification is not definitive as to whether the abs ol ute value is to be
moved (I.e. the sign is str ipp ed) or whether the contents are moved without
reoard to the si gn. The results of these tests shou ld be considered only in
li ght of the results of the in formation test in 4.1.1.?.

The resuL ts for th i s compiler:

M~ VE +60666 TO A (S)

The absolu te value was moved ; the si gn was  stripped.

MOVE —70717 TO 5(5)

The absol ute valu e was moved; the si gn was stripped.

4.1.1.5. ADD without ON SIZE ERROR (P4C106):

A D D—TEST— i? in NC1O6 checks the effe ct of a size error on the result of an
ADD statem ent which does not have the ON SIZE ERROR phrase. The statement
used was adding SV9(5), S9(6)VQ (6), SV9(5) GIVING S9(5) P3UNDED . Identifier
S~~(6)V9(6) contained the value 33~ 333.333333. The SV9 (5) descriptions were the
same id entifier and contained the value .11111 . The (annuage specification s
do not define the re cults of an arithmetic op eration without the SIZE ERROR
phrase, when the result cannot be contained in the resultant— i dent i f i er whi ch
causes truncation of significant digits. The results of this test reauir e 6
dig i ts and the resu ltant-ident i fier contains only 5. For a further discus —
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sion, see 53.23— 1968 A m erican Nationa l Standard CO~ OL pane 2—28. Section
6.2.2(1). The SIZE ERNOR cLause.

The results for th is compiLer:

The result was stored in the result ant—identifier with the high order
digit truncated.

4.1.1.6. Abbreviated Combined ReLation Condi tions (NC231):

IF——TEST— h O in PdC2O l uti l izes an abbr ev ja tei comb ined relation condition to
determine the direction the compiler w i L l  take in a case where the use of the
w o r d  NOT is indeed c o n f u s i ng .  T he Lanq uao e  s p e c i f i c a t i o n  s t a t e s  en paqe  2— 7! .
Section 5.2.1.1 that when the construct AND NOT LESS THaN is used in a source
program . the word NOT is to be tr eated as a logical operator. T h i s  becomes
relevant when taken in the conte xt of the Later abbre v iation of the relational
operator in the statem ent . For example , A = B A N D  NE’ T L E S S  T H A N  C OR 0. w o u L d
expand to the following: A B AND NOT A LESS THA N C OR A LESS THAN 8. The
test in question contains the lot Lowin g : A G R EATER THAN B AND IS NOT LESS TI~A t
C OR 8 which strongly suagests that the word NOT in t h i s  case is relational in
nature and not looica l . The concept of an optiona l word (IS) chang ing 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 .  87. (i and t’ b.
Us ing t h e s e  va l ues  in p l a c e  of the  v a r i a b l e s ,  the  cond i tion  expands  as the
folLowing if NOT is treated as relational :

((5 GREATER THAN 7) AND (S NOT LESS THAN 1)) OR (S NOT LESS THAN 6)

In this case the condition is false.

If the NOT is Logical , the cond i t i on  ex pands  as the  f o L L o w i n g :

(( 5 G R E A T E R  THAN 7 AND NOT (5 LESS THAN 1)) OR (5 LESS THAN 6)

In this case the condition is true.

Th~ resul ts for this compiler:

The word NOT was treated as a relation al operator.

4.1.1.7 The Synchronized Clause (NC1O7)

The Language specification does not Specify the results of the use of the
s y n c h r o n i z e d  c L a u se w i t h o u t  t he  s p e c i f i c a t i o n  of e i t h e r  L E F T  or R I C H T . in the
event that such results are provided during the validation proc ess. they are
included her. as information.

The results for this compiler :

The compiler did not indicate how the synchronIzation wou ld be done.

19
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4.1.2. Random A c c e s s  Module

4.1.2.1 M ultipLe length records (RCIO2):

Program PC1O2 produces a f i le  conta in inq  records of m u L t i p l e  s iz e s .  The pur-
pose of this test is to determine whether m u L t i p l e  size records are written or
whether the maximum size record is always written. As the fiLe is created.
records of both length are written ; and as the sm aLler records are built.
information uniquely identif y ing each record is placed in the portion of the
larger record that wouLd not LogicaLLy be written to the ex ternal media. ~hen
the file is later retrieved the record area is examined to determine whether
the extra portion beyond the end of the smalLer record is availa l le when eac h
of the smaller records is read. The Langua ge specit i caion does not readiLy
suggest that the external media will be impacted by the size of the logical
record as defined in the COBOL program.

The results for this compiler are:

The compiler does not support the Random Access ModuLe.

4.1.3. Sequential Access Module

4.1.3.1. ~ult ip le Length Records for Tape Files (SQ1O2):

The audit routine S0122 creates a tape file with m u l t i p l e  Len g th records. The
file is then read and the record area examine d to determine whether fixed l e r’~t r
records were written. For a discussion of this operation, refer to 4.1 .2.1.
under the discussion of Random Access.

The resul ts for this compiler are:

The compiler appears to Support m ult i p L e  Length records.

4.1.3.2. Mu ltipLe Length records for sequential mass-storage files (50104):

The audit routine SQ1D4 creates a sequential eass—stora g ’e fiLe with multiple
Length records. The file is then read and the records are examined to deter-
mine whether fised length records are written. Refer to 4.1.2.1 under the
discussion of multiple records for Random Access Fil e s for a description of a
similar test .

The results for this compil er are:

The compiler appears to support m uLtiple Length records.

4.1.3.3. FILE—LI M ITS Cla use

The FILE—LIMITS clause need not bp used by the compiler and/or op eratin o System
to allocate file space. The lan oua ge specification allows an external source
or function to accomplish some functions described in the COBOL Language. in
parti cuL ar . file facilities management functions.

20 
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The results for this compiler are:

The FILE—LIMITS cLause is treated as comments by this compiler In
that fiLe allocation is handLed through control cards.

4.1.3.5 RERUN Clause Option

The Language specification requires that the imp lem entor must provide at
least one of the specified forms of the RERUN clause.

The RERUN clause used for this compiler was:

RERUN ON SYSC33 EVERY 10 RECORDS OF file—name.

6.2 Other Information

4.2.1. Library Source Text

The language specification is somewhat vague as to the content of the library
text prior to being copied. AS a result there are a multitude of techniques
that have been noted for establishing the source text for subseguent use by a
co~v statem ent. This information is provided in order to understand the
technique used by this system.

The results for this com piler are:

There were no modifications required for the Library text.

21 
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6.3 Hardware dependent features.

o Hardware Switches

This syStem does not support hardware switches and as a result, all tests
related to the testing of switches were deleted.

- 0 OPEN REVERSED Option

This system does not support the use of REVERSED on non m ass—stora ge devices .
As a resu l t ,  al l t e s t s  r e l a t e d  to  t e s t i n g  of the R E V E R S E D  opt ion w e r e  de le ted .

4.4 Transparent Implementation

The VALUE OF clause of the File Description Entry.

The FILE— LIMITS clause of the SELECT statement.

22
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SECTION S SOFTWARE ENV IRO NMENT.

The comp i le r  r e f e r e n c e d  in t h i s  document  w a s  va l i d a t e d  usino the s o f t w a r e
env ironment d e s c r i b e d  in t h i s  s e c t i o n .  When using a m o d i f i c a t i o n  of the
described environment , the compiler may or ray not continue to conform to the
standard. It should be noted that during the va lidation proc ess~ an attempt
is made to validate as many different options as possible.

The use of compiler options. im plementor—na m e s in the Environment Divisi p o
and any form of optimization which is not described in this report could cause
the compiler to produce a program that does not perform according to the
specifications of Standard COBOL. Only the environment described in this
document has been used with this compiler to satisfy the requirements of FIPS
PUB 21 and FP~.R lOl—32 .1305.la. (Any deviations which must be corrected as
per the referenced IPMR are described in Sections 2 and 3 of this report. )

1. Ootions or paramet .~ s used on the processor call statement for the compiler:
The following options/parameters were used during the validation.

Options specified:

CODE 3,LIST YES

2. Environment Division impLem entor—n ames .

Print e r des tined f i Les

SYSLST RESERVE NO

Ta pe f i les

UT— 442—S— SYSnnn

Sequential Mass—storage files

UT—564—S—SYSnnn

Random A c c e s s  f i les

Not supported by the c o m p i l e r .

Sor t files (SD)

DIS C

Switch names

Not Suppor ted  by the  comp i ler .

Source Computer names

23
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LJNI VAC—SER !ES— ?O 73—45

O b j e c t  Com puter names

JJN IVAC—S ER IES— 7 0 70—45 M EM O R Y SIZE 524288 CH A R A C T E R S

3. O p t i m i z a t i o n . The c o m p i l e r  may or may not have  o p t i m i z a t i o n  f e a t u r e s .
If there was an optimization feature avai l able , i t w a s  used during the
v a l i d a t i o n  p r o c e s s  (dur ing a s e p a r a t e  e x e c u t i o n  of the  C o m p i l e r  V a l i d a t i o n
S y s t e m )  to d e t e r m i n e  if i t s  use c a u s e s  the  c o m p i le r  to  produce a p r o g r a m  w h i c h
does not o i w e  the expected results. If the o p t i m i z a t i o n  is invoked through
the com piler call statement then it is renti oned in ç-ar aoraph I above. If
it is invoked throug h the introduction of syntax in other than the Data
and Proce dure D i v i s i o n s  of the source p ronram it is shown below. O p t i m i z a t i o n
w h i c h  would re quire m o d i f i c a t i o n  to the Data and Procedure Divisions is not
c o n s i d e r e d  in th i s  reoo rt  in t h a t  it is beyond the sco pe of the use of
standard COBOL and the validation process.

No optimization was used during the validation of this comp iler.

4. Compiler.

USACOB Version 011 released 28 June 1974.

5. Operating System.

7005 V—23.

24


