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C0301 COMPILER VALIDATION

1. VaLidation ujumber CCVS 74—V SR 1~~3

-: 
2. Vendor DI~~1TAL EQ U IP~ Eu j I CO4P3~ ATD’I

3. Mainfra m e POP-ill?)

4. Comp iler Identification PO P—l i C~~B3L Com piLer V ersion 2.~

5. Operating Sy stem Identificati on R 5 T S I E

fi. Coapi ter Va lid ati on Syste m Version tiurber CCVS7I, 1.0

7. Federa L Infor ria ti on Processing 21—1
Standard Pub l ication

~pL (ASE ~IOTE . The Federa l COBOL Comp iler Testion Serwici’ may tiaIi~r f u l l
and free pubLic discL o sure of the VaLidation Sumti ~ ry ~ep ort (VSR) in
accordance with the “F r e e dom of Infor m ation act ” (~ J.S.C. ~5’i?). Th’resu Lts of t h is va l idation are onLy for the ou r oo ce f s .t i s f y In— t J r i i t ?~
States Govern m ent r eq uire m e n ts, and app ly on ly to the Co-ou ter Sy st r~ ,
)perating System reLease, and c om pi l er w ers ion id e ntif i !j i n  th~ VSR . The
COBOL Comp il er Va l i d ation Sy ste ii .i s used to de .te rt irtr , insof ar as is
p r actica l , the deqre e to which the subject comp iler conforms to the Fed—

• erat COBOL Standard. Thus, the VSR is necessari l y d iscr e t ion ary an~f jud~ —
m entaL. The Unite d States aovernat ent does not ren resent or warrant that

• the statements, or any one of them, set forth in the i!S~ are accurate or
• . 

. compLete. The VSR is not meant to be used fpr tI’e pirpose of pub l.i ci zino
the findings summ arized therein.

Far infor m at ion conc ern in t~ this compiL e r you can contact the vendor ’s
desi gnated representative named beLow:

Mr. Frank Infante
Di~~itaL Equipment Corp oration __._.. ..~~~~

1~~6 Plain StV~eet 
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- Maynard , Massachusetts 
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S EtT I3uj  1. IN T R O D U C T I O N

1.1 Pu rp o se of the V A L I D A T I O N  Sum m ary Report

The purpose of the Validation Summary Report (VSK) is to identif y in d ividuaL
• COBOL (an~ ua~ e e lem ents whose im pL emen ~ a~~ion does not co nf o rm to lederat

Standard COBOL as adopted from Americ an Sj atI on al Standard °ro~ rar~ in~ Lan au aoe
• C01301., X3.23—1974, by Federal Informat ion Processin g Standard 21—i (1I~~SPUB 21—1 ).

1.2 Preparation of the VS R

The Validation Summary Report is prep ared by anaLy zing the resuLts of runnin o
the COBOL Co m piLer VaLidati o n Syste m (CCVS). The COBO L Co m piLer ~a ti dat i on
S y s t e m  C o n s i s t s  of aud~ t routines contai nino features of Fed era l Standard CC, P~~L ,
their r e L a t e d  data , and an e x e c u t i v e  routine (~ ‘—r ou t ine ) w h i c h  rrepa res the
audit routines for comp ilation. Each audit routine is a COBOL p r o q r am  w h i c h
incLudes many t e s t s  and s u ppor t i ng  p r o c e d u r e s  i n d ic a t i n p  t h e  result of the

• t ests.

Th e t es t i ng  of a comp iler in a parti cuLar hard w arel ooe rat in g s y s t e m  e n v i r o n m - n t
is a c c o m p l i s h e d  by c o n o i L i n~ and ex e c ut i n p  e a c h  aud it rou t ine .  The repo r t  o r o —
luced by each routine t e L L s  w hether the co ’mo iter oassei or faiLe d the tests in

• the routine. It the compi l er rejects some Language elements by t e rminatino
c o m pi L a t i o n ,  G iv ing  f a t a L  d i aqoos t ic  me s s a g e s ,  or te r’ n i .nat iná  e x e c u t i o n
a b no r m a t Ly p  then the Lest c n ta in in ~ the code the cp mo i l er was unable to
process  is deLeted and the audit routine compiLation and executi on repeated.

The comp i la t i on  L i s t ings and the output  r e p o rt s  of  t h e  aud i t  rO u t i n e s  c o n —
sti tute the raw data from which the members of the FederaL CO3OL CompiLer

- 
• • Testing Service produce a Validation Sj’n~rar y Re p ort.

1.3 0r~ an iz a t io n  of the V S~
The V a l i d a t i o n  Summary  Report  is made up of seve ra l  sec t ions  the contents of
dhich are desc r i bed  b e L o w .  •

• a. Sec tion 2 summ arizes , t he r e su l t s of the compi lation and execution
• of the programs comp ris in ; the COBOL C om p i Ler V aL id at ion System. Section 2

Is subdivided into .~ subsection representing each leve l of each m oduLe defined
in American Nat ional Standard Programming Language COBOL . X3.23—1974. Each

• , subsection contains a List of aLL of the Languane eLements which must be
im pLemented in order to claim support of that LeveL /modu le. The List of tan—
~uage elements witl be annotated to incLude a description of both syntax and

• se m ant i c errors detected during the vaLidation.

• b. Sec tion 3 - lIPS P113 21 defines four FederaL LeveLs of the COBO L
St andard. Sec ti on 3 of the V SR L ists the d i screpancies describ e d in Section 2

- by the Federal LeveL in which the probLem occurs.

//
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c. Section 4 contains information which described the software environ-
ment in which the compiLer was tested . This includes the name and version of
the operating system; the inot em ent o r—n ames which were used in th~ Environment
)ivision of the programs com prisin g the CCVS ; the op ti on s used with the c m
oiLer; and if ap pLicabLe , informati on r4qarding the use of compi ler opt im i za—

• tion features.

d. Appendix A is the Va l idation Summary ~orki np Document, a workin g
paper resuLtin g trom the com piLation and ~executi on of the CCVS , and from which
the VSR is derived.

1.4 Abstract Coverin g Com p liance to American National Standard Progra mm in g
language COBOL -

Definition of an Imp Le m entation of American N ati onaL Stan d ar d Proq ramm jn ~
Language COBOL (excerpts from X3.23-1974, Ch apt er 1, Secti on 1.5).

An im p lementation is defined to meet the re qu ire m e n ts of th e ~mer i c an

~ationa ( Standard COBO L specification it that im p l ementation inc lu des a
ful ly implemented s p e c i f i e d  level of each pf the fun ction al p rocessing
moduLes and of the nucleus as defined in this standard. It foLLow s - f ro m
this that , in order to meet the re quire m ents of this st an d ar d s an impL e—
menta t i on  must : -

a. Not req ui re the in cLusi on of - substitut e or a dd ition a L Lannuane ele-
ments in the source proqra m , in  order to acco m p lish any part of the function
a t any at the s t a n d a r d  l a n g u a g e  e l e m e n t s .

b. Acce pt alt standard Language eLements contained in a given LeveL
of a moduLe which is s p e c i f i e d  as being incLude d  in the  implem entation .

• except as s p e c i f i c a l l y  e x e m p t e d  as per ta in ino to specific hardware components
— • • for which support is cLaimed.

j These points are of particular pert inence in two areas:

(1) There are throu ghout the American National Standard COBOL
specification certain Language elements whose syntax. or semantics are
specified to be, in part , imp tem ent or—deii ned . While the im pLe m entor specifies
the constraints on that por tion of each etem ent s syntax or rules that is indi-
ca ted in this standard to be’ imo Le re ntor—de fined, sucn constraints may riot
Include apy requirem ent for the inclusion in the source pro gram of sub-
stitute or additidna l Language eLements.

- 
(2) Wh en a func tion is provid ed outside the source prooram th at

• 

• 
accom plishes a function specified by any particular standard COBOL elem ent,
t hen t he implementa t ion  must not require. except for Env ironm ent Division
elemen ts , the s p e c i f i c a t i o n  of that external function in pLace of or in
ad di tion to that standard Language element :

The followin g qualifications appLy to the American National Standard COBO L
specifica tion:

‘
F

-- - -~~~~ --- ~~~
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a. There are certain Lanauaae eLem ents which pe rtai n to specific tyoes
of hardware components. In order for an imp l ementation to meet the reg u ire—
aent s of this standard , the ispL em entor must sp ecify the m inimum hardware
configuration required for that implementation a n d  t h ~ ~ar dd are compon en ts
that it supports. Further , when suppor’t is thus c l aimed f o r  a specific hard-
ware component , aLL standard Langua g e ele m ents that p ertain to that comp onent
must be imple me nted if the m odu le in w hich they app ear is inc lude d in th e

• i m pLe m entation. langua ge elements that pertain to specific hardware co rn—
ponepts for which support is not c l aim ed, need not be impLe m ente d . However,
the absence of such elements from an im p Lementation of Am erican ~ationa L
Standard COBOL mu st b? sp e cified.

b. An im p l em entation of American ~atio n aL Standard 3301 may include
the ENTER statement or not , at the option of the imo L eme nt o r.

c. An impLe m entat i on that incLudes , in addition t o o  specified LeveL of
each of the functi o naL pr o cessin g mo duLes and of the ~J .icL eu s, el em ents or
functions that either are not defi ned in the Ameri c an ~at ionaL Standard COBOL
specification or are defined in a given Leve l of a standar d modu l e not o t h er —
wise incLuded in the impLementation , meets the require m ents of this standard.
This is true even though it may imply the extension of the List of reser ved
words by the imp tementor, and prevent pro p er co m pi l ation of some pro gram s t ha t
meet the requirements of this standard. The impLe !nentor must specif y any
optional Langua ge (lan ~ uage not defined in a sp, cif-ied lev el hut defined else-
where in the standard) or extensions (lancuage ele m ents or functions not
defined in this standard) that are inc l u d e d - in the imp lementation.

d. In aeneraL. the American Nationa l Standard COBO L specification
specifies no upper Li m i t  on such things as the n umber of state me nts in a pro—
gram, the number of operands permitted in certain state m ents , etc. It is
recognized that these limits will vary from one in p t em entation of American

: ~4ationaL Standard C)B)L to another and may prevent the pro aer compilation of
some programs that meet the require m ents of this standard.

I~~PLE~ E N T ~ R— DE FIN E D LANG UA G E SPECI FICATIONS

The Language elements in the following Lists depend on impLe m entor defini-
tions to complete the spec i ficaton of the syntax or rules for the elements.

The eLe ments whose syntax is’ partLy imptem en ;or— defined are:

E l e men t ~~ 
I ispt emen t or—D ef in ed Aspect

SOURCE—CO MPUTER paragraph computer—name

OBJ E CT— COm IPUTER paragraph computer—name

• ~E~ ORY SUE cla use integer

• 
• alphabet—name Im p t emen to r— n a m e ; .w h e t h er im p l e —

mentor—na mes are prov ided.
/

. 5

- - .- • • - ,- 
- 

• • •_-,_. -- - —. ——.,_•_ __—_ __  _____-aa— —p - -p~-w -r — ~~~~~~~~~~ -— — --~~—. — — -



C CVS-74—VSR1 6O 
- 

- 

-

SPECIAL—NAMES paragraph implementor—name

A SS IG~1 cLause imp l em entor — na m e

VALUE OF cLause im p L eme n tor— n am e; whether im ol eme ntor-
nam es are or vi d e d .

• RERUN clause i~ p le m e ntor—n a-n e and the form ; the
• i mpLe m entor provi d es at least one

of seven specified form s.

CALL and CANCEL state m ents relationship bet~~een operand and the
ref erenc ed proor 3e~.

E j I~~~ state m ent re l ati onship between Library—na m e
t ext—name , and t h e  library.

• ENT ER state m ent langua ge— name

Margin R The Location.

Area B The number of character posi tions.

Q ualification The numb er of n uatifiers ; at least
five must be sip oorted.

The eLement s whose effect is partLy im ptementor— d efine d ar tm : -

Element Imp l em en t o r— D efine d A spect

aLphabet —nam e The corresp o nd en ce oetween native and
- foreign character sets.

impLem entor— name switches Whether settin g can change during
- execution.

USAGE IS COM PUTA T iONA L Represe ntation and whether aut om atic
cLause • ali 9n ment occ irs .

USAG E IS IND~~X cLause Representati on and whether automatic
• alignment occurs.

SYNCHRONIZED clause Whe ther implicit FILLER positions are
• genera ted; their effect on the size

• of gro up items and redefining items.

• ACCEPT statement Maximum size of one transfer of data
• 

• in Level 1 NucL eus.

• DISPLAY statem ent M aximum size of one transfer of data
‘F- 

• 
• 6 

L~II1±I1 ~IIi~
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In LeveL 1 NucLeus.

Numeric test R epresentation of valid sign in t h e
• absence of the S1f~i IS SE PA R PT I

cLause.

Comparison of n o n n um eric items C o llati n) se~~-ien c e, where N A T I~~1 or
- imp l e ’ne n t or — n an e co lt a l in -i sequence

• is i m o l i c i t t y  or e m p t i c i t L y
specifi e d.

A rithmetic expressions Number of pLaces carried for inter-
mediate results.

Elements That Pertain to Specific Hardware Components

The standard lan guage eLeme n ts in the list that f o t t c , ~s pertain to specific
t y p es of  h a r d w a r e  c o m p o n e n t s .  T h e s e  L a n o u a g e  e L e m e n t s  m ust  he i m p l e m e n t e d
in an imp l em entati on f Ame rican Natio n a l S t a n d a r d  C O B O L  w h e n  sip~~o r t  is
c l ai me d ~ by the i m p L e r r i e n t o r ,  f o r  t h e  s p e c i f i c  t y p e s  o f  h a r d w a r e  c o r p o n e i t s  t o
w h i c h  t h e y  p e r t a i n,  a nd  t h e  module in w h ich they are defined is included in
that im plementat ion.

Elem ent Hardware Component

CODE—SET clause Device cap a oL e of supportin g the
- specified code.

MU LT i PL E F I L E  T A P E c l a u s e  R e e L

• •
- 

CL OSE...R EEL/UNIT statement Reel or ma ss stora oe

CLOSE ...NO REJIND statement Reel or mass stora ge

• OPEN ...REVERSED statement ReeL wi t h  th~ capaoil i ty of maki n~
records available i n  the reversed
order; m ass—stor ag e w i t h the cao—
vo i l i t y  of m ak i n n records avai l—

- 
- a b L e  i n  the reversed order.

OPEN...NO RE~~IND statement Ree l or mass s t o r a ~ e

• OPEN. . . I—O s t a t e m e n t  • 
- 

‘ Mass  storage
(SequentjaL 1—0 onLy )

• OPEN EXTEND state m ent 
- ReeL or mass storage

REWRITE state ment Mass St o rag e
(Se quential 1— 0 onL y ) -

SEND.. . B E FO R E/ A F T E R  Devices ca e abLe of v e r t i c a l  posi—
• ,• -

7
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• C CVS ?4—VSR %AO

A DV AN C J~~G statement tionin g ; de v ices ca p able of action
• based on mnemonic-names.

• USE ...j—O (Se qu entiaL Mass sto ra~~e
1 0  onL y )

- 

I P R I T E . . . O E F O R E / A F T E R  D e v i c e s  c a n a b l e  of v e rti c ~i[ posi—
A DVANC I’~G ti on i n ~~; de v i ce :  c a~ ahl e of action

base d on e ne rnon ic -n a ric—.

• a

• 
• /

/ -

- 
B
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1.5 The Federa l C O B O L  Stan d ard

T h e  C O 3 O L  c o m p i l e r  v a l i d a t io n  r e s u L t s  e n c l o s e d  in this doc um ent reflect th e
J eg ree to which th~ su o jec t COBO L compiler im p le m ents th e F e d e r a L  C030L
Standard. The Federa l C O B O L Standard is e s s e n t i a l l y  the same as the
A m e r i can  t~at iona L S t a n d a r d  P roq ra r im inq  Language  C C ’B OL ,  X~~.2 3 — 1 9 7 Z ., w it h  t w o
e xce p tions:

• The F e d e r a l  S t a n d a r d  d e f i n e s  A l e v e l s  and t h e  A N S I  S t a n —
• dard defines on ly th i- iii ni ni u rrm COBO L imutem entat i on and

• the fu l l standard. LOw and H i gh  levels of t h e F e d e r a l
COBOL Standard (see 1.5.1) corresp ond to the above t w o  ~‘~SJLevels (minus the Report Writer m odule ). T~~o a d d i tion at
levels , l o w — i n t e r m e d i a t e  and P ’ iq h— in t e r-med ia t e have been
included in t h e  f e d e r a l  S t a n d a rd  P e t w e e n  t h e  h i c m h e s t  a n d
Loves s -~~?ts. These a d d i t i o n a l  Leve l s acco mm odate
h a r dw a r e  w h i c h  canno t  s u p p o r t  t h e  f u L L  s t a n d a r d s  but  w h i c h
is capable of im p L e m e n t i n g  more than the m i n i m u m  s t a n d a r d .

The Report Writer ~od u le is not contained in the FederaL
Standard COBOL .

The F e d e r a l  S t a n d a r d  r e q u i r e s  t h a t  a c o m p i l e r  c o n t a i n  as a m i n i m u m  t h e  e le-
m e n t s  s p e c i f i e d  in at l e a s t  one of t h e  F e d e r a L  L e v e l s .  No r e s t r i c t i o n s  a r e
imposed on the inclusion of selected features from hi g h e r leve l s or even un i~~~evendor extensions C o m p a t i b i l i t y  ae ounr m various i m p l e m e n t a t i o r ~s of a given
leve l c o ntai n i ng a d d i t i o n a l  features must be controlled by m anage m ent imposed
standards and restrictions. I -

• 1.5.1 Federal Standard C O B O L  LeveL s

a. Federal Standard COBO L specifications are the La ng ua g e s p e c i f i c a t i o n s
• - 

- 
contained in A m erican ~ati o naL Standard Prooranm -n in g Lan oumn e COnOL, X3.23—1 ’74.
For purposes of the Federal Standard, the modules defined in X3 .?3—19?4 ore

• combined into four leve ls. Not all com outers are lar g e enough to acco m modat e a
C)B0L corrm piL c- r c o ntainin g the full AN S I Standard. Therefore , the Federal
Sovernmen t reguires that aLl compilers acquired by its agencies contain as a

• 
• minimum one of the four Federal leveL s~ depending on m achine size , confi g uratio n

and user needs. The knowled ge that alt computers w i l t  support at Least one of
these four subsets siap lif ie , the task of developing machine—indepen d ent COB O L
programs. -

b. The four Levels of Federal Standard C D 3O L are identified as: Low,
• Low—intermediate , Hi g h—I nter m edi a te s and High. Each Fe d eral Standard C O B OL

leveL is compose d, of either the high or low Levels of the nucleus and ten of
the eLeven Functional Process ioo M od ul es (FPMs) defined in X3.23—1974.

• The four Federal Standard CO BOL LeveLs are refLected in the following table.
The numbers in the tab le refer to the L ’vet w i t h i n  the FPM or nucleus as

• 
- I des i gnated in X3.23—1974, and a dash in the table denotes that the corres—

• p ending FPM is omitted. -

• • ‘ F -

- _ _
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Lo w H i gh
• - In t e r~ 

‘ Inter —
• Low med i a t e m ediate Hich

Level LeveL leveL level

• ~IdCL EUS 1 1 ? 2

F P M s

FABLE HA\ DL IN G 1 1 - 2 2
SE Q UE N TIAL 1—0 •. 1 1 2 2

- ~~~~~‘-. 
— 1 2 2

I N D E X E D  1— 0 — — — 2
S) R T — M E R ~, E 1 2
R E P O R T  ~R 11F R — — — —
S E & M E N I A T I O N  — 1 1 2
L I B R A R Y  — 1 1 2
~ E3U G — 1 2 - 2
I NT E R — PR G R A ~

C O M M t J N J C A T IOt ~ — I - 2 2
C)~~~U N IC A T I3N — — 2 2

• 1.5.2 Conformanc e to Fed~~ra L Standard COBO L

~ compiler implemented in conformance to Federal Standard COBOL must meet at
Le ast the following requirements.

a. The implementation must include alt of the lan guage eLements of at
• (east one of the levels of Federal Standard C O B O L .

b. The implementation must meet aLL of the requirements defined th

~aerican Nationa l Standard CD 9OL~ X3.23—1974, Section 1, p aragrap h 1.5, Def ini-
tion of An Implementat i on of American ~lationa l Standard COBOl which is pro—
vided in Section 1.4 of th is VSR.

c. The impl ~~~ent ati on must provide a faciLity for the user to opti ona lly
specify a leveL of Federal Standard COROL for mo nitori ng his source program

• at compi le time. The monitoring wi ll be an analysis of the syntax used in a
source program against the syn tax included in th’ sp e cif i ed Level of Federal
Standard COBOL. Any syntax used in the source pr ogram that does not conform
to that alLowed by the user selected Level of Federa l Standard COPOL wiLl  be
diagnosed. The synta x diagnosed as not conforming to the specified Level w i l t
be identified to the user throug h a dia g nostic me ssaoe on the source pr oqram
listing . The diagnostic me ssaae witl contain , at Least: (1) The identification
of the source proqram Line number in which the non conforming Synta x occurs,
(2) the Ident i fication ot the Lev eL of FederaL Standard COBOL that supports

I,
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the syntax or that the syntax is nonstandard C0301.

1.6. Use of t he  VSR

The FederaL COBOL Compiler Testin a Service may mak e full and free public
• d iscLosure of t h e  V a l i d a t i o n  Summ ary Report (VSR) in accor d ance with the

“ Freedo m of Informati o n Act ” (5 U .S .C.  # 5 5 2 ) .  T o e  r~~sj lts of the v a l i d a t i o n
are only for the p u r p o s e  of sati s fy i r ia Unite d St m t e s Govern m ent r i Sq uir e-m ents .
and apply only to the c om puter system , op e ratin o system release , and com pi l er
ver s .ion identified in the VS R.

The COBOL Compiler Va l idati on System is used to de ter m ine , insofar as is
practical , the de g ree to whi ch the su oject com pi ler confor m s . to t he C O B O L
S t a n d a r d .  T hus .  t h e  V SR is necessarily d i s c r e t i o n a r y  aid j u d g m e n t a l .  T~~e
lIm i t e d  S t a t e s  G o v e r n m e n t  d o e s  not rep resent or w a r r a n t  t h a t  t h e  s t a t e m e n t s ,
or ae—-rr- -- -.~~ - -

~~
- -

~~
- ? ‘~~~t f o r t h  in the VS R are accurate or c o m p l e t e .  The V S R

is not m~e wnt -to oe u s e d  f o r  the  p u rpo s e  of publ i c  i z ino  t h e  f i n d i n g s  s u u m 3 r i z e d
therein. 

-

• 1.7. Source s of Additional Infor m ation

F I PS F’U3 21—1 d e f i n e s  t h e  Federal CIBOL Lanaua ge Standard. This p u ht ic a t ion
is a v a i l a b l e  f r o m  t h e  O f f i c e  of t DP S t a n d a r d s  ~1a n a g e - m e n t .  Na t i o n a L  9 u r e a u  of

• Standards , W a shinnton , D.C., 20234. 
-

The d e t a i l e d  COBOL lan g uage  s p e c i f i c a t i o n s  a re  g i ve n  in t h e  p u bl i c a t i o n
“ A m e r i c a n  N a t i o n a l  S t a n d a r d  p r o g r a m m ing L a ng u ag e  C O B O L  x1.~~i — 1 9 7 6 ” , a v a i l a o l r

• f r om the A m e r i c a n  Na t i o n a l  S t a n d a r d s  I n s t i t u t e,  1430 ~r o a i w a y .  Nev Y o r k ,  N e w
Y o r k  10018.

An exp l anation of the COBO L Compiler Validation System is c o n t a in~~d in t h e
CCVS User ’s Guide. This document explains how to run the compiler v a l i d a t i o n
syste m . The User ’s Sui de and a m agnetic tape containi ng a copy o f  t he  C C V S
programs are  a v a i l a b l e  f rom the Na t i o n a L  T e c h n i c a l  I n f o r m a t i o n  S e r v i c ’ ,
Sprin g field , Virginia , 22151. (Ordering information can be obtained from
the Federal COBOL C om p iLer Testi ng Service. )

1.8. Requests for Interpretation

-: 
~uestions regarding this VS~. or the CCVS in general should be forwarded to t h e

• 
- FCCTS. If any problem cannot he adequately resolved through the FCCTS , the

• 
• request for inter ~t-retation w ilL be forwarded to the FederaL COBOL Interpretat i on

C o m m i t t e e  for  f i n a l  r& so t u t i o n .

* b rochure  d e s c r i b i n g  the Validation process includin g the procedures for
• requestina a validation and resolution of questions in v o Lvin g interpretation

of the current FederaL Standard is avaiLabLe from the Department of the ~4avyFed eral COBOL C om p iler Testing Service, W ashin gton . D.C. 2O37~ .

. ,.
1

11

~T’~~~~~ -~~~~T~~



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

CCV S74—VSR16U -

• SECTIO N 2. DETAILED EVALUATION OF ERRORS.

T h i s  s e c t i o n  s u m m a r i z e s  t h e  r e s u l t s  of t h e  c o m p i l a t i o n  and e x e c u t i o n  of  t he
progr ams c o m p r i s i n g  t h e  C O B O L  C o m p i l e r  V a l i d a t i on  S y s t e m  ( C C V S ) . The  v e r s i o n

• f t h e  C C V S  used  d u r i n g  t h i s  v a l i d a t i o n  is stiow.~ inside the front cover of t h e
VSR.

Section 2 is made up of a variable number of cuhs~~ct ions. The num ber of s u b —
sections is depende n t on Inc Level of Federal C O B O L o e i ig  v a l i d a t e d .  T h e r e  ~ i ( t
be a s u b s e c t i o n  f o r  e a c h  le v e l  of each module w hich is v a L H at e d .  11 t h e  h it h
L e v e l  of a module is v a l i d a t e d  t hen  t h e r e  w i l l  be t w o  Su bs e c t i o n s  f o r  t h a t

• module ; one for the Low level and one for the high Level.

A validation of the low Level of Federal CO3~)L wou ld result in three subs ecti c~r~
o c i ng  j~r e sz—~~~. ~~~~ f~~’- N.-•~ (e- -• l e v eL 1, one f o r  S e q u c i t i a l  1—0 l e v e l  1 and o~~
f~~r leve l ; la b L e  -lan .~~ing. -

Each error or deviation noted in this section makes r e f e r e n c e  t o  a pro~o r a m  or
function a l Cc-P OL m odule contained in A pp endix A (V a l i d a t i o n  S u m m a r y  W o r k ino
)oCument). This reference provides the d o c u m e n t e d  r e s u l t s  o f  an o c c u r r e nc e
of errors/ de viat a i on s detected durinn the ru nn i~io of t h e ~~~~ V~ us ing t he  c o m p i l e r
within the environment id entified w i t h i n  this document. T h e  V a l j d a t i o ’~ Sj m n ~~r y

~o r k in q  D o c u m e n t  is prese nted in sequence by functional modu le , functional
m o d u l e  L e v e l  and o r o g r a m  n u m o e r  as d e f i n ed  b e l o w .

Each pro gram in the COBO L Compiler Validation Syste m is identified by a
character pro gram name. The name associates the routine w i t h  t hc  f u n c t i o n a l
orocessin a module and level of A m erican N ati o naL Stan d ar d ‘roa ra rn in o Langua— ,~-
COBOL tested within the program.

The five character name has the general format XYN ~ ’1. The first two
characters are aLphabetic and identify t-he functio n al module tested by
the pro gram . The per m issabLe vaLues are:

C M — Communications
DB — Debuggina
I C  — inter—Program Communications
I X  — Indexed 1—0
LB — L ib rary  - -

N C — N u c l e u s
RI  — ReLativ e— 1— 0
RP — Report Writer
SG — Seg mentation -

SQ — Sequential -
ST — Sort
TN — TabLe  HandLing

The third character of the audit routine name is either a I or 2. and
Iientifi es the Leve l of the functional module be ing tested. Each module and
Lev eL is represented by several pro~ rars . The fourth and fifth-characters of
t h e  program name are sequence numbers for pr ograms whi ch test features in th~

12
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same level of the same f u n c t i o n a L  p r o c e s sin n  modu le .

As art examp le, the program name ~C21O is the tent h pro gram in the series of
routines which test the second lev eL of the Nucleus m oduLe.

Description of Sectio n 2.

• ~ach .error /devi ation is noted by number in t h e  L e f t  hand m a r q i n  o p p o s i t e
the Language element in question . Ib is number is used in sect ion ~ to
c a t e g o r i z e  e r r o r s  oy  F e d e r a l  leve l (See 1.5.1). Inserted d i r e c t l y  below
the language e l e m e n t  is a b r i e f  d e s c r io t  ion of  t h e  error. T~ the r ig ht of
toe l a ng a u g e  e L p ~.ent is a p a g e  r e f e r e n c e  t o  X 3 . 2 3 — 1 ? 7 4 ,  a m e r i c a n  ‘~a t io n a l
Standard Proo ra rne ing  La nnuag e COB OL .  The  r e f e r e n c e  at  t h e  end of t he
desc ript -’~ - ; -  -~ be error is to appendix A w hich cin t ain s the d e t a i l e d
iniv~~~~~~~~~~~~~.- L e c t e d  d u r i ng  t h e  v a l i d a t i o n .  T ne  r e f e r e n c e  is made up
of the rou t i ne  name f o l l o w e d  by an A or B (A f or c o m p i l e  t i m e  or s y n t a x
e r r o r s  and B for  e x e c u t i o n  t i m e  or s e m a n t i c  e r r o r s )  and a num ber which makes the
‘rror unique in the Appendix A.

• -

• .

• I
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Em Ic :

2.1 Nucleus Level 1

Oper a tiona l symbols: S V 11—21
2.1.9

A The s c a l i ng  c h a r a c t e r  ‘p’ is not p e r m i t t e d  in a
* PICTJ RE character—string. -

* ( NC1O 1. A .2) 
~~~~~

- 

2.2 SequentiaL 1—0 LeveL 1 - -

2.1.9 represents the ninth error for Nucleus Level 1

11—21 represents the page in X3 .23—1974 where the Langua ge -

— - element is defined

Boxes the descri p ti on of the error/~ evi atio n

P4C1O1.A.2 represents:

prog r a m  n a m e  — N C 1 O 1  
-

• Syn tax error — A
s e c o n d  e r r o r — 2

- S

• - -.5- a

14
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2.1 NUCLEUS LEVEL 1

Language Concepts 1—7 5
Characters used for words 1—76

0. 1. ...~~ 9
A . B. .. .. 1 -

— (hyphen or minus)
Characters used for punctuation 1— 65
• quotatio n mark 

-
C Left parenthesis
) ri g ht parenthesis
- period

spac e -

equal si gn
Char a cters used in e d iti n ~ 

~~~~~~~ ç •

4 pLus
— minus • -

CR credit
PB  debit
2 zero Supp ress - -

* check protect
S currency sign 

-F . comm a
• period
/ s t r o k e  

-Separators 1—75
The separators , semicoLon and comma , are nm t

— alLo wed 11—1
Character—strin g s 1 —76

COBOL wor ds 1—76
- Not more than 33 characters

• User— defined words 1—76
.dat a—name -

Must begin with an alp habetic character If—I
~Iust ~e uniqu e ; m ay not be qualifie d.  Il—i

Level— num ber
mnemonic—name 

-
pa r a g r a ph —p a me
program-name

inc—na me -

S e c t  ion—name
• System—names. . . .~ - 1—78

co mputer—name
Iap tem en tor—na ui e

• Language—nam e -

Reserve d words 1—79
~ey  w o r d s
Opti anal words -:
Fi gurative conStants - 

- 1—80
• 1ERO

15
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SPACE
III Gal— VA LUE
LOU—VALU E
QUOTE -

Special—character words 1— 80
Li t er a ls I —FsO

Plonnu m eric l it e r a l s  have lenoths from 1
throug h 1~~O characters

Numeric Litera l s have legq ths from 1 through
• 18 diqits

PICTURE character—strings ]—?2
Comm e nt—entries 

Reference Format i—ios
Sequence number 1—105

1 105
Division header 1—10 6
Sectio n header 1—106
Paragraph head er 1—10?
Data Division entries 1—107

Area a 1—105
Para graphs I—lu?
Data Division entries 

Continuation of lines 1-106 —

2.1.1
* The compiler does not recognize the .OR (1~~G— STOkI ’(.E
A SECTION header conti nued across source lines. (Refer
* to Reference Format 5.8.2.2 Continuatio n of Lines
* on page 1—136.)
* (FIC113 .A.1)

OnLy nonnum eric Lite r a ts may be c ontinue d - - Il— i
Comment Lines 1 -108

Asterisk (*) comm ent tines
Strok e (1) comment , tine

identifi cation Division 1—94
The PROSRAM— ID paragraph 11—3
The AUTH O R para graph 11—2
The 1N STA L LA TI ON paragraph 11—2
The DAT E—4 R 1TTE N paragraph 11—2
The SEtURITY p aragraph 11—2

Env ironment Divisi on 1— 95
The SOURCE—C OMP UTER paragraph 11—5

com pute r— n ,m e  -

The OBJECT—COMPUTER paragraph 11-6
• com puter— nam e

MEM3R Y S I Z E  c lause
PROGR AM COLLATING SEQUNCE clause 

-

The 5m~ C~~A L—~~~qES pa rqraph 11—8
i.pLe .ento i—n ame IS- mne m onic—na m e

_ _  
:5± _
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impt em ento r—n am e IS mnemonic—name series
ON S T A T U S
OF F STATUS
a l p h a b e t — n a m e  c l a u s e  -

CURRE~ CY 51GM clause
D E C I ’~A _ —P)[NT clause

2.1.2
* iNc compiler does not acce~~t th~ syntax for
* m n e m o n i c — n a m e  f o r  a switch in the S P ECI A L—
* N A M E S  p a r ~~ira ph .  ( R e f e r  ‘t o  N u c L e u s  3 .1.3.4
• on page 1 1 — 9 ) .
• (NC1J3. A)

Data Division 1—c?
- W ork in g—Stn ra ;e ,~~~cti on 11— 1 1

The d a t a  d es c r i~,t,on e n try Il—i?
The BLA N(  W H E N  Z E R O  c l a u s e  11—1 6
The data— n am e or FILLIR  c l a u s e  1 1 — 1 5
The JU S IIFIED clause (may be abbreviated JUST) 11—16
Level—nu m ber Il—i? 

-
01 through 1) (level numbers m ust be 2 dig its) 11—13
77 

The PICTURE clause (may be abbreviated PlC ) -  11 — 1F ~C h a r a c t e r — s t r i n g  may  c o n t a i n  3 J  c h a r a c t e r s .   II— 1~Data characters: A X 9 11— IS
Operati onaL symbols: S V P - 11—21
Fixed insertion characters 11—21

O (may he used on ly  in a-~f it e d  i t e m s )
S

B (may be used only in e d i t e d  i t e m s )

S (currency si gn)
4 and —
PB . a n d  C R
/

Replace ment or floating characters 11—21
$ (currency si gn)
+ and —

2
A

- C u r ~.ency sign substitution 11—21
Dec (mal point substitution 11—21

The REDEFINES cLause (- nay not be n e s t e d) .  - . - 11—2?
The SI GN clau se 11—31

2.1.3 -

* The com pi ler does not aerf orm certain storage
* a L L o c a t i o n s  when  the  unsi gne d d a t a  i t e m s  s u b —
A ordinate to a group item containing SIG~d IS
A SEPA RA TE clause in the data descriotion.
* (Refer to Nucleus’4.1O on pane 11—31.) -

* (NC12O.B.1)
/
‘ 17
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The S Y N C I R O N I Z E D  c l a u s e  ( may  be a b o r e v i a t e d  S Y N C )  1 1— 3 3
The USAGE c l a u s e  11— 3 5

COMPUTATIONAL (may be a b o r e v i a t e d  C O M P )
DISPLAY

The VALUE clause 11—36
Literal

Procedure Division 1—99
Conditional expressions 11—41

Simple condition I l— A l
Relation condition 11-41

Re La t i , ,a l  o p e r a t o r s  -

(NOT) GREA T ER THAN -

(NOT) LESS T H A N
CL V T  E~~U*L TO

t o m p a r i s o n  of n u m e r i c  o p e r a nd s  1 1— 4 2
Comparison of nonnu i~eric operands (oper-

ands must be of equal size ) 11— 42
Class condition 11—43

NO T o p t i~~n
S w i t c h — s t a t u s  c o n d i t i o n  11—4 4

The ar i t h m e t i c  statements Il—S I
Arithmetic operands li m ited to 18 dig its

O v er l a 2p in i ogvran d s 11—51
The A C C E P T  s t a t e m e n t  (on ly  one t r a n s f e r  of data ) 11— 53
The ADD statement - 11— 55

identi tier/literal series
10 identifier -

GiVI NG identifier
ROUNDED phrase
SIZE ERROR phrase

• 2.1.4
* The co mp iler Limits the interme d iate results
* of- any arithmetic operation to 1~ d iq its , which
* may cause errors when the composite of operands
* in the ADD statement has 18 di g its. The SIZE ERROR
* code is also being performed even thou qh no SIZE
* E R R O R should occur  in the A D D  opera t ion .  ( Re fe r  to
* Nucleus 5 5  on page 11—55.)

• * (NC 106 .B. 1)
• . 

•-~~ 

The ALTER s t a t e m e n t  (on ly  one p r o c e d u r e — n a m e ) .  . 11—57
The DISPLAY statement (onLy one transfer of data ) 11—59

2.1.5
• * Fhe com piLer has a l i-m it of sixteen (15) sending

* operands in a DISPLAY statement. (Refer to Nucleus
* 5.8 on page 11—59. )
* (NC109.’)

The DIVI)E statement 11—61
INTO Ide n ti fier , 

-

/ -

18
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BY identifi e r /I it e ral
GIV IN G identifier
ROUND E D phrase
Slit ERROR p h r a s e

‘.1.6
* The com piler has a problem with DIVI D E when the
* data ite m s have a SIGN SEPA R ATE clause ?S oa r t  of
* the data descri pti on. (Refer to Nuc leus 5,9 on
* p a g e  1 1 — 5 ? . )  -

• * (NCl17.~~.1 and NC1T7 .3.2 )

The E NTE R statement c
The EXIT statement 11—64
The GO TO statement (procedure—name is r e~~j i r e d )  11—6 5

D E P E N D i N G  ON p h r a s e
• - . . ‘:~ -~ i~ state m e nt (state m e n ts must o~ i m p e r m t i v e )  13— 66

tt~~c phrase -

The IN SPECT statement (only sing le character
data item ) 3 1 — 6 8

TA LLYI NS phrase
ALL
L E A D I N G - -

C H A R A C T E R S
R E P L A C I N G  ph rase  

-
ALL
L E A D I N G
F I R S T
CHAR A CTE R S -

T A L L Y I N G  and R E P L A C I N G  p h r a s e s
The MOVE s t a t e m e n t  11—7 4

TO identifier
identifier series

— 

- The MULTIPLY statement 11—7 7
BY ide ntifier
GIVIN G identifier
ROUNDED phrase
SIZE ERR OR ph rase

2.1.?
* The compiLer has a problem with ~TULT IPLY when the
* data items have a SIGN SEPARATE clause as part of
* the data descri pti on (Refer to Nucleus 5.15 on

• * page Ii—??.) -

* (NCI2O.3.2) 
-

—~~ 

The PER FO RM statement 11—78
procedure—name
THRU phrase -

•. TI MES phrase
2.1.8 — 

* The com p i l e r N as a l i m it of 15 ac t i v e  l e v el s  in
* a se q u ence of nested PERFORM statements. - (Refer to
* NucLeus 5.17 on page 11—78.) , - -

- • 
.

• 19
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* (NC13?~~~)

The STOP statement 11—85
Litera l .

RUN
The SUBTRACT statement JI—S 9

identifier/Literal series
FR O M i d e n t i f i e r
G I V I N G  i d e n t i f i e r
RO U ND FD p h r a s e
SIZE ERROR phrase

2.1.9
* The compiler has a o robte m w i t h  S U 3 T R~~C T  w h e n  t h e
* SIZE ERROR opt ion is used . The SUE ERR C Q code is
* executed e v e n t ho ug h  n o S IZ E E R ~~~D s h oj ld h a v e  o c c u r r e d

•~ u r - ~•~~ t h e  S U D I RA C 1  o p e r a t i o n .  (Re fer to N uc l eus 5.20
--v - ms ~~~~ I I 8 ~~.)

* ( NC 1J6.3 .?)

/ •
/ 20
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2.2 TAB LE HA N DLP G LEVEL 1

Language C~~n c e o t s
U s e r — d e f i n e d  w o r d s  1— 76

index—na m e
S u b s c r i p t  m g  — 3 leveLs 3—89
I n d e x i n g  - 3 L e v e L s  1— 89

Data Divisi o n 

* The compiler has a L i -fl it  of 6095 characters for
* any C D3D L d ata i t e m  (~~roup ite n , e l e m e n t a r y  item ,
* or table ). (Refer to T a b Le H a n d L i n ~ 2. on paar III—?. )

- 
(TH1O? .A and T r 4 1 0 5 . A )

Th e O C C U R S  clajs~ 1 1 1— 2
integer TP~ES
I N D E X E D  BY i n d e x — n a m e  s e r i e s

The USAGE IS IN DEX clause 111—5

Proce dure Divi s i o n
Rel~~tio n Conditions 11 1— 6

C o n p a r i s o n s  i nv o l v i ng  i n d e x — n a m e s  a nd / o r
index data items

Over l a p p i ng  o o e r a n d c  - 
.

t he S E T  s t a t e m e n t  111— 11
i n d e x — n a m e / id e n t i f i e r  s e r i e s  -

in d e x — n a m e
2.2.2

* The c o m p i l e r  cannot handle Lea d in q zeroes in a
* n u m e r i c  L i t e r a l  in the  -SET s t a t e m e n t .  (~~e f e r  t o
* Table Han d Ling 3.4 on page 111—il. )
* - (T~1134 .A )

UP BY id e n t i f i e r / i n t e q e r
DOWN BY i d e n t i f i e r/ i n t e g e r
inde x—na m e series 

-

S

/ -

21
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2.3 SEQ UENTIAL 1—0, LEV E L 1

Lan guage Concepts
Us e r — d e f i n e d  w o r d s  1 — 7 6

f i L e — n a m e
record-name

1—0 s t a t u ~ IV — 1

Environment D i v i s i ~~ri
The I 1 L E — E ~~N 1RD1 ~ar aqra ~~t IV— 4
The f i L e  c o ntr oL e ntry IV—4

S LL E C~ c l a i s e
ASS1Gl ~ 10 i r U h - n e n t o r — r n — - e clause
)R~~A N I t A T 1 : ~~ i~~ SE~~ U~~ - 1 I A L  ct a j se
ACCESS ~D Dt IS S (GUI~~T I A L  c l a u s e
FR F S i t - h i S  c lause

The 1—O— C )~~t’~DL p arac ~r apL JV— 5
R E R U N  C I - 3 J S C

2.3.1
* t h e  c o m p i L e r  d o e c  not sucro ct the R ERU N st at e r ~ent .
* ( R e f e r  t o  S e q u e n t  id 1—0 ? .i .3  on p a g e  IV — ó . )
* (So i l  7 _ m~~7)

S A M E A R E A  c l a u s e  - -  
- -

S4 ’~( A R E A  s e r i e s  - -

D a t a  D i v i s i o n  
- -

F i L e  Section IV— 9
The fil e  d e s c r i p t i o n  entry IV — 1 0
The r e c o r d  d e s c r ip t i o n  e n t r y  IV — 9
T he 3 L O C K  C D’~T A 1 N S  c l~~u s e  1V — 1 i

i n t eg e r  C H A R A C T E R S
integer R ECO R DS

The C O D E — S E T  clause IV— 12
The D A T A  R E C 0 ~~DS c l a u s e  I V — 1 7

d at a—name
d a t a — n a - n e s e r i e s

The LA 3 E L  R Et  DR)S clause IV— 1 4
• S T A N D A R D

OM~j 1ED
The RECORD C O NT A I N S  clause IV—18

m E e T er— i TO in te ge r—? CH A R A C T E R S
The VALUE OF clause IV— l 9

i m p L e m e n t o r — n a m e  IS L i t e r a L ,
Im i pt e me n to r — na in e IS L i t e r a l  s e r i e s  -

Procedure  D i v i s i o n
The CLOSE statement (only a single fi l e— n ame may app ear

in a CLOSE statement ) . lV—20
— - R E E L  -• UN IT

7’

22
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The OPEN statement (only a single file—na m e may appe ar
in an O P E N  s t a t e m e n t )  1v—24

I N P U T
O U T P U T
1-0 I

The  R E A D  s t a t e m e n t
INTO i d e n t i f i e r
A T E b O  p h r a s e

The RE~J R h 1 E  s t a t e n e n t  t v — S i
F R O M  id e n t i f ie r

The USE s t a t e m e n t  IV — 3 2
EK CE~~T I ) N / E R ~~D~ P R O C E D U R E

O~ f i l e — n 3 m e  -

ON I N PUT  -

ON O U T P U T
ON 1 — 0

The WRITE statement IV—34
F R OM id e n t i f ie r
B E F O R E / A F T E R  i nt e - i e r  L I N E S

2 .3.2
* The compiler has a srri e s of or~~5 lems with W RI TE -

* 3 [ F D R E / 4 F T [ R  A D V & N C I N ~ i nt e n p r  LINES. N u m e r i c
* l i t e r a t s  cannot ha ,e Le adi ’t~ z e r - o m s .  The  ~~ q u rat iv e
* constant Z E RO and the nu m er i c  Lit e r-al 3 cannot be
* jsed . ~ R I 1 E  ~E FO R E  A D V A ~~C I N ~~ 1 L I N U S  a d v a n ce s
* b e f o r e  t h e  ~~-~I T E  is p e r f o r s e d _  ( R e f e r  t o  S e a u e n t i a t
* 1 — 0  4 .5 on p a j e  1~~— 3 4 . )
* • - ( S 0 1 3 1 . A .i, S O i 0 1 .A . ? ,  S~~iD1.~~.l, and S Q 1 Q i . 3 .? )

- B E F O R E / A F T E R  P A G E

—

,
,

23
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SECT ION 3. COM PILER STAI US

Section 1.5 explai n s the f,ur Lev e ls of ’F e de rat Standar d COBO L. Thi s
section List s the discrep a ncies de scribed in Section 2 by t h e  F e d e r a l
Level in w h i c h  t h e  proble m occurs . A L L  errors l i s t e d  for a tower Le vel
are also errors in any hi }h ?r Lev e l , even t h ou q h they are listed only in
tin e lower level . The i-n ara m rap b num ber from S e c t i o n ? is i s e d  to  r e f e r e n c e
the drr ors in each Federal level.

3.1 Low Level 
-

3.1.1 Nucleus Level 1 -

2.1.1 Conti n u a t i o n  of W O R r I N G — S T O R A G E  SECTI ON h e ad er.
2.1.? Syntax for switc h rn n em on ic— n arn v in SP E C IA L— ’~A~t€S p ara n rap h .
2.1.3 S t o r a g e  a l l o c a t i o n  f o r  S I G N  IS S E P A R A T E  c l a u s e .
2.1.4 ADD SIZE ERR O R pr obte n , o (so a c o m p i l e r  L i m i t  of 18 digits

for any a r i t h m e t i c  i n t e r m e d i a t e  r - s i l t .  -

2 .1.5 L i m u i t  of 16 sen d ing operands in a DIS’L&Y statement. -

2 .1.6 D iV I D E  proble m when SI GN IS S E P A R A T E .
2.1.7 MULT IPLY proble m when SI~~M IS S E F ’ A R A T E .  -

2.1.8 L i m i t  of 15 a c t i v e  l e v el s  in a nested P E R F D R 1  sequence.
2.1.9 SU3TRACT problem whc n SIZE ERROR O p t i~~i is us e d .

3.1.2 Table Han dt in a l.eveL 1

2.2.1 Li m it of 4095 c h a r a c t e r s  f o r  any COR OL d a t a  i t e m .
2.2.2 Leading zt’roes in numer i c  L i t e r a t s  in the  S E T  s t a t e m e n t .

3.1.3 Sequential 1—0 Level I

2.3.1 The RERUN statement is not implem ented.
2.3.2 ProbLe~us w it h  ~R I T E  B E F O R E / A F T E R  A D V A N C I N G  i n te ge r  LINES.

3. 2 Low i n t e r m e d i a t e  L e v e l

Valida tion at this leve l not attempted.

3.3 Hig h— inter m ediate Level -

Va L i da t i on  at t h i s  l e v el  not a t t e m p t e d .

3.4 Hi gh L e v e l  -

Va lidation at this Le v e l not attempted.

/
- 
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SECTION 4.  S O F T W A R E  E N V I R D N ~~EN 1.

T he c o m p i l e r  r e f e r e n c e d  in t hi s document was v a l i d t e d  05m m t h e  s o i t w a r m -
e n v i r o n m e n t  d e s c r m b e d  i’ m t h i s  s e c t i o n .  .Ihen us i n i  a m o - f i f i c a t i o n  of  t h e
d e s c r i b e d  e r n v n r o r u m ~- n t , t h e  c o m p i l e r  S d y  or m a y  n o t  c p l t i nj ?  t~ c o n f o r m  t t n t
Standard. It s h o u ld  ~ e n oted th~~t -b r - m a t h e  v a t  i~~a 1  ion process, an a tt ’ -~-~
is made to v a l i d a t e  as many d i f f e r e n t  option s as p o s s i b L e .

T he u s e  of  c o m p i l e r  o p t i o n s,  i m u i , L e n e n t o r — n j n r c  in t h e  E n v i r o n m e n t  D b v i s i~~ ’4
3nd a ny form of a p t i m u i z a t i j n  w h i c h  is not d esc ri~-r -f in t h i s  rep o rt c ou t- 1 caus~
t h e  t o r u t i t e r  t o ~r o d u c -  a p r o - r a m  that does -r ot u e r f o r i -  a c c o r 1 i n ~ to t h e
s p e c i f i c a t i o n s  ub S t a n d a r i  030L. O n ly  t h e  env i r~~n muen t d escribed in t h i s
d o c u me n t  has bee n u s e d w i t h  t h i s  c o m p i l e r  t o c ~~t i s f y t r ~ r ? - i u i r e m u r n t s  of  F L ° ~
‘JR 21 a nd ~~~~ 1U 1—3? .if J .la . (‘ny dev i a t i o n s  w h i c h  m ust 1-n c o rr e ct - -1 as
o e r  t h e  r e f e r e n c e d  F P ’~R are des c r ioe d in S e c t i o n s ? and 3 of this report.)

1. tYpt io i -r -s or p d r o l r e t e r s  u s e d  on t h e  p r o c e s s o r  c a ll S t a t e m e n t  f o r  t h e  c o m p i l e r .
t he  f o l l o w i n g  o p t i o n s / p a r a m e t e r s  w e r e  used d u r i i m  t h e  v a t i d 3 t 0r,.

)pt ions spec if ied:

The largest possible task size was re quested f~~r all executions.
SWITCH 1 was set ON.

2. Environ m ent )ivision inu ple m en t or—na m es.

Printer destined files

SY: name. ext ens ion ”.

Tape f iles • 
. 

-

— 

- 
‘MTn :nam e .extensi on ”.

Sequential Mass—storage fiLes 
- 

-
- .-

“SY :naae.extens ion ”. - 
$

R a n d o m A c c e s s  f i l es -

N/A

Sor t files (SD) -

/
/
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N /A

Switch names

SwIT CH 1 
.

SWITCH 2 -

Source Computer names

PDP—11.

Object Computer names 
. 

-

Pnp_ 1-, 
- -

3. Optimization. The com pi ler  may o~ may not h ave op t i m i z a t i o n  lea tures.
If t h e r e  w a s  an o p t i m i z a t i o n  f e a t u r e  a v a i la b le ,  it was used during the
v a l i d a t i o n  p r o c e s s  (du r ion  a s e p a r a t e  e x e c u t i o n  o f  t h e C~~- n a i t e r  V a l i d a t i o n
System ) to deter m ine if its jse cause s the c o m p i l e r  to oroduce a rroqra m w h i c h
does not g ive the expected results. If the o p t i m i z a t i o n  is i n v o k e d  t h r~~u~~h
th e compi l er cat s t a t e m e n t  t he n  it ~~ mentioned in para~~raoh 1 above . If
it is invoked th rouoh the i n t r o d u c t i o n  of s yntax in other than the Data

~ md P r o c e d u r e  D i v i s i o n s  o f  t h e  s o u r c e  p ro - n ra -n  it is shown below. O p ti ii iz n tio n
which would require 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 this repor t in that it is beyond the scope of the use of
standard CO BOL and the validation process.

N/ A

6. CompiLe r . 
- 

- 
-

POP—li COBOL Compi ler Version 2.0

5. Operating system. 
-

RSTS/E

/
/ 26
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APPEND IX A ‘

VALIDATION SUM MA R Y WOR K ING DOCUME N T

A — i This app endix is a working pap er produced durin g the v a l i d a t i o n
and docum ents the res~~t ts o f  the c~~m p i t a t i o n  and execution of each of the
programs comprising the CCV S. The results co n t a i n ed  h e r e i n  a r e  b a s e d  on
the use of the co m piler w i t h i n  the Va lidation - Environ me nt i d e n t i f i e d  in
this ap er n dix. Th -~s ap p e n d i x  (Vali d ation Sum m ary ~or ki nn )ocurent ) is not
part of the official Validation Summary Report (VSR) and is not intended
to refl e ct in any way the co m piler ’s usefulness or de g ree of conformance
t o  t h e  tan c uage  s p e c i f i c a t i o n s .  -

The reader of t h is appendix should keep in m ind that the sam e pro—

~ lem area may a p pe a r  in more  than one pr oera-n , but is c~~nsi -de r e d on L y as one
s i ng l e  d i s c r e p a n c y  and as s u c h  is r e f l e c t e d  only once in the tody of the

~SR. (The VSR w i l t  in turn on l y  r e f e r e n c e  t h e  f i r s t  o c c u r r e n c e  of the
orobLe m in the  a p p e n d i x .)

Th is  appendix is divi -be g - into two parts. The fi r s t  p art describes
t h e  V a l i d a t i o n  E n v i r o n m e n t .  The s e c o n d  part of th e do cum en t is d i v i d e a  i n t o
c a t e g o r i e s  of i n - f o r m a t i o n : c o m p i l a t i o n  and e x e c u t i o n  results.

The reference doc jmr ent for COBOL is lIPS P1)3 2 1—1 (X 3 . 2 3~ 1Q?4 ) .

,/ 
. 

.
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V A L I D A T I O N  ( N V I R O N ’ I E N T

C ) M P I L E N  I D E N I I F I C A T I O N :  P DP— 11 CO BOL C o m p i l e r  V e r s i o n  2 .D

C O M P U T E R  S Y S T E M :  P O P — i l / T O

)°E RA T P ~c S Y S T E M :  R S IS/ I

NJCL (US ‘~3O U L E  L E V E L  1 -

q~~lOl

A .  C o m p i l a t i o n

P40 errors.

B. Execution -

No errors.

‘fCiD2 
-

A. CompiLati o n 
-

‘Jo errors.

B. Execution

The execution of NC132 stopped in P FM— TES T— 1~ with the message:

F0000 12 P R O C : 1 2 / 2 2 0  TOO MA N Y A CTIVE PE~~FO~ MS.

P E R E O R ’ I — T E S T — 1 4  is a t e s t  of the nested PE c FOR ~’ state m ent with 20
levels. The c )mp il er can hand l e a m ax im w m of 16 Leve L s in a nested
PERFO RM. P FM—T E ST —1 ~ was deleted.

MC 103 
-

P . Comp il ation - 
-

The compi ler does not accept the s y n t a x  f o r  mnemon ic—name fo r  a S w i t c ’~
in the SPEC ZA L— NA dES paragraph. 

-

SPEC IAL— NAMES.  iaoleme nt o r— n am , e IS m n e m o n i c — n a m e .  ON S T A T U S  IS
condi tion—name—I . OF F STATUS IS c o n d i t i o n - n a m e — ? .

After the mn emoni c—~nane reference was deleted , the sw itch and cond iti o n—

28 
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name references functi oned according to the St andard.

B. Execution

No errors.

NC 1O4 thru NC 1O S

A. Compilati o n

No errors.

B E x e c u t i o n  -

No errors.

NC106

A.. C o m p i l a t i o n  - 

-

A w a r n ing m e s s a g e  t ha t  P O S S I B L E  NIGH O R D E R  R E C E I V ] N ~ F I E L D  T R W J C A T I O N
might occ ur was give n by the co mp i Ler for A D D — T E S T — 4 1 .

B. E x e c u t i o n  
-

1. P D D — T E S T — 3 ?  and P D D — T E S T — 4 1  f a i le d .  T h e s e  a re  A D D  d a t a — n a m e
s e r i e s  t e s t s  w i t h  o p ? ra n d s  l i k e  ‘IC S9 ( 1~~) and St ~9 ( 1 -) .  The c o m p o s i t e

— operand does not exceed iS di n it s . In AD b—TE S T—3 9 the SIZE
E R R O R  did not occur ; however, the result of the AD ) was
— 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 ?  i n s t e a d  of the exo ected val u e 1. In ADD—
TESI—4 1 the SIZE ERROR did not occur yet the result was — .9
instead of the expected value of .1

2. S lJB —T E ST S —4 - 3, 44, 45, and 46 failed. These are tests of SUBTRACT
data—name series GIVI N G result ON SIZE ERROR . Test ; 64 and 46
s h o w  t ha t a S I Z E E~. R3R was produced during the subtract even though
no SiZE ERROR was expected. Like AD D—TEST S— 39 and 41 above , the
operands incLu de those with PICTURES Like 59 (13) and SV9(lh). In

-: SIJR— IEST— 43 the resuLt was —999999999999999999 instead of the expected
value of 3. I n SIJ3—TEST — 45 the result was — .9 i n s t e a d  of the value .0

•

The •compi ler  has a L imi t  of 13 digits for any intermediate resuLt.

N C1 0 7

P. Comp iLation

No errors.

B.. Execution - 
-

‘
/ .

- 
- 

29

‘I— % —.—~. r e — n  - - — 
~~~~~~ .- ~~~~~~ —..-. -.~~~.-—— — 

1~1L

~

± .

~ 



CCVS74— V SR1 6Q -

‘Jo errors.

MClO &

A .  C o m p i L a t i o n  
-

Thp m nemonic sw it c h name had to be deLeted. See N C 1 O S .

B. Execution

No errors.

N C 1 O 9 -

A. Compilatio n

S~—~ t~~TS--12 and 13 h a d  to be de leted. These are DiSPLA Y tests
with 21 operands. The com piler has a l i m i t  on the num ber of
operands that are aLLo w ed in a DISPLAY statement.

B. E x e c u t i o n

No errors.

NC 11O th ru N C 112 
- -

A.. Compilation . -

No errors.

B. Execu tion

- : — No errors.

‘4 C 113 - 

-

A. Co mpilation

Lines 003003 thru 303200 had to be modifie d . - These lines contain
the W3R(IV~~— 5T)RA5~ SEC TiON header which is split across Lines
using the continuati o n character hyph eri in coLu m n 7.
.

003000 WO RKINS —
003100— ST ORAGE -

.003200 SECTION.

B. Execu t ion

No errors.

NC 1IA thru NC 116 -

. 30
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A. Com pi lation

No e r r o r s .

B. E x e c u t ion 
-

No e r r o r s .

NC 11?

A. Compilation

No e r r o r s .

a. ~~~~~ fa.-’n

1. D I V — T E S T — ?  is as f o L l o w s :  
-

D IV i D E  9.097 INTO 01V7 ROUND E D ON S I Z E  E~~R3R

The S I Z E  E R R O R  o c c u r e d  as e x p e c t e d ; h o w e v e r ,  the  re s u t t ~~n t
i d e n t i f i e r  w a s  c h a n g e d  f r o m  i t s  i n i t i a l  v a l u e  o f  9.6 t o  a f i n al
v a l u e  of  99. D I V — T E S T — S  f a i l e d  b e c a u s e  is is a chec i c  on w h e t h e r  —

the resultant identifier w a s  c h a n o e d  a f t e r  a S I Z E  E R R O O  o c u r r° -d.
The r e s u l t a n t  i d e n t i f i e r  w a s  c o n t a i n e d  i- n a o roup  i t e m  w h i c h  w a s
d e s c r i b e d  as ‘ T R A I L I N G  S E P A R A T E ’  f o r  t h e  s i gns w i t h i n  the  d a t a
items subordinate to the group. - -

2. D I V — T E S T — 1 9  f a i le d .  The  t e s t  is as follows:

DIVIDE A9 ?-DS— O2V JO iNTO W R K — D S — L S — 1 S V J D .

77 b~9 9 — D S —O23 V 0D PlC S99 VALUE 99.
77 à1 RK— .D S — L S — 1 3 V 0 0  PlC S 9( l b)  SIG N IS LEADING SEPARATE CH A R A C T E R

VALUE 99.

A result of 0 was produced instead of the expected value of 1.

NCI 1S 
. 

-

A. Comp ilation ... -

No errors. 
-

B. E x e c u t ion . -

ADD—TES T S— 39  and 41 ia-lIed. These are the same tests as in NC135.

NC 119

A ..  Compilation
‘
p
/ 

31 
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No errors. 
-

B. E x e c u t i o n  .

I

SUB— TEST S—44 and 4 6  f a i l e d .  T h e  S I Z E  FR ~ 0R code was ex ecute l even
though no SIZE ER RO R sho u ld have occ u rr~~i f o r  t h e  SJ~~I ? A C I  o p e r a t i o n .

ft 120

A. Co m piLati on

No errors. -

R. Execution

1. M PY— TE ST— ? failed. The group sion is L EADI ~4S SE°~ RAT ’ . ihis same
test passed in N C 1Di w ith the si gn cl a use not specified for the
data items.

2. M PY— TE ST— 5 failed. the compiLer prod uced the w a r n i n g  m e s s a g e s :

1 00433 0371 POSSI BLE HIGH O RDEk R E C E I V I N G  F I E L D  T R J ’~C A T I D ’ 4
1 00433 3372 POSSIBLE LO.~ ORDER R E C E l V I ’~S FIELD TR IJNCATI3 \J .

T he S I Z E E~~ROR should h a e  been executed dar i r , o t h e  m u l t i p L i c a t io n
in r P Y — T E S T — 5 .  ~P ( . - T E S T -~ a l s o  f a i t e - J. The  r e c e i v i n a  f i e l d  s h o u ld
not have been ch~.n~ ed from the initial va lu e of 4. The r e s u l t a n t
f ield was chan;ed to 10.

The c o m p i l e r  s t o r e d  thp d a t a  10 in the  d a t a  i t e m  M O L T S  w h i c h  is P l C  9
and also stored the data 103 in MULT 6 which has a PlC 99. The 31 LeveL
group data nam e wnic h includes MULT5 arid ‘WLT6 has L EA D I N G  S E P A R A T E
for the sign; howe v er neither wULT5 nor MULT6 have the si gn S as part of
the P I C T U R E - c h a r a c t e r — s t r i n g .

I b i s  pro b Lem caused ‘~~Y—T ES TS — 9 , 10, 11, and 1? to fail b y not
performing the SIZE ERROR and changing the r e su lta nt field from the
initial values. 

-
S

- TABLE HAN bL ING MD~~U L E  L E V E L  1 - 

-

THIOI thrij  1H103 -

A. Co mpilation -

No errors. - . - -
B. Execu tion

• No errors. . . —

32
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114104 
-

A. Compilation .

I

The c om piLer can not h a n d L e  L e a d i n g  z e r o e s  on a n u m e r i c  l i t e r a l ;  e.g.

034700 SET IDX— 1 TO 033303033300003034.

A l l  occurrences had the Leadin g zernes rem oved.

B. Execution

No errors. -

114105 t hru  1H106

A. Compilation

No err ors. - 

-

B. E x e c u t i o n

No errors. - -

114137

A. Comp iLation

The comp iler issued the fot Lo w in a fatal error m ess age be cause the flumE -er —
of characters in the 01 group LeveL e x c e e d e d  4 3 9 5 :

F 03115 0575 D A T A I T E ~ LENGTH EXCEE D S 4)95 CHA RA CTERS.

An option was set to ignore the fatal error and no other chan~ies had to
be made to successfuL ly run the routine.

B. E x e c u t ion 
- -

- S

No errors. - -. 
—

114108 -

A. Compilation

The fatal message that a data item exceeds 4095 characters was pro du ced
by the c o m p i L e r  ( see TH1O7 ).

B. Execu tion .

No errors. .

. 
“

p
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114109 ttiru TH111

A. CompiLation
I

No errors.

B. Execution

No errors.

SEQ UENTIAL 1—0 MODULE LEVEL 1 -

SQ 1O 1

A.  C o m p i l a t i o n  - 
-

1. The compiler issues a warnin o messaae and does not accept 17
Leadin g zeroes on a n u m e r i c  L i t e r a l  s u c h  as  0 3 3 3 30 3 3 3 3 J 0 0 0 ( j G O l .

W 00499  334 3  I N T E G E R  V A L U E  T O O  ~ J S .  LA R~~~ S T  V A L U E  U S E D .
W 0)4 39  3 3 4 3  .A D V A N C I N G .  I N T E G E R  TOO P~iG. IRU~J C A 1 F G  1 0 6 3.

A L L  such Le a d i n o  z e r o e s  o c c u r r e d  in t h e  W R I T E  A D V  ~~ ING n u me r i c  l i te r ~~L
LINE S statements, The leading zeroes were omitted.

2. The co m p i L e r  does not a c c e p t  the f i g u r a t i v e  c o n s t a n t  Z E R O  in the  W R I T E
A D V A N C I N S  s t a t e m e n t .

3. The compiler also dc.es not handle a numeric literaL w i t h  the value of
• 

- zero in the WR i T E A D V A N C I N G  3 LINES tests fo r  ov e rp r i n t i nn .  A l l  such
occurrences were changed to ADVA N CING 1 LINES. This caused over ori ri t
tests to fail.

- 

- B. Execution

1. The foLlo wing tests failed because the com oi- le r couLd not WRITE BE FORE
C or A F T E R  ) A D V A N C I N~ 0 LINES.

~RT—TEST—fl%
~ RT— TEST—15 /16 -

2. The folLowing tests failed because the co m piLer does not corr ectly
handle a WRITE BEFORE ADVANCING integer LINES state m ent.

W RT—T EST— O1 thru 06, 4RT—TES T—0 9 thru 12, .1RT—TEST— 15 
-

WRT—TEST—1 7 thru 13, d R T — T E S T — 2 1  thru 22, ~R T — T E S T — 2 7 thru 28
J R T — T E S T — S1 thru 32.

S0102 thru SQ 112 •

. 34
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A. Co m p i l a t i o n  -

No errors.

B. E x e c u t i o n

No errors.

SI~115 
-

A .  Comp i L a t i o n

1. Syntax for s w i t c h  m n e m o n i c — n a m e  (see kC 13 3 ) .

2. The RERUN state m ent is not i m p l e m e n t e d  for t h i s  c o m p i l e r ,
The e n t i r e  1—3 C3 ’J N ) L  p a r a g r a p h  w i t h  t h e  R E R i ’ ~ s t 3 t e r - e n t  v .35
deleted.

— B. Execution

No errors. 
-

s~~114 thru 53117 
- 

-

A .  C o m p i l a t i o n  .
- 

- 

-

No errors.

B. E x e c u t i o n

No er rors.

-
S 

•
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