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COBOL CO~ F IL E R V A L ID ATION

1. Va L idation Number CCV S74— VSI~1~~0

2. Vendor Digita l Equip m ent Corporation

3. Pain fra e e DE CS Y ST E ’~— 1O rodel ‘~umh er 10~ C

4. Compi ler Ident ifi cation Di g itaL Equip m ent Corporat ~~~n
CBL?4 Version 1

5. Operating System Identification TOPS— iD V6.03

6. Comp il er Va l idation System Version Number CCVS74 2.0

7. FederaL Inform ation Processing 21—1
Standard Pub lication

*PLEASE NOTE. The Federa l COBOL Compi l er Testino Se rvi cp ray make fu l L
and free public disclosure of the Va l idation Summ ary Report (VSR ) in
accordance with the “Freedom of Infor m ation Act ” (5 U.S.C. #552). The
resu lts of this va l idation are only for the purpose of sati S fy ing United
States (‘overneent require m ents, and app ly on ly to the Com puter System ,
Operating System release , and compiler version identi fi ed in the VSR _ The
C~ BOL Com p i Ler VaLidation System is used to determine , insofar as is
pract ical , the deoree to which the subject com piler conforms to the Fed-
eral COBOL Standard. Thus, the VSR is necessarily discretionary and judg—
•entaL. The United States ~over nm ent does not represent or warrant that
the statements , or any one of thee, set forth in the VSR are accurat e or
complete. The V5R is not meant to be used for the purpose of pubLicizing
the findings summarized therein.

For infor m at ion concernino th i s comp ile r you car contact the vendor ’s
desi gnated representative named below:

Mr. David P1. N i k O n
Dig ita l Equipment Corporation
200 Forest Street
Mar lboro , Passachus etts 0175?
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S E C T I O N  1.

,1.1 Purpose  of t h e  V a l i d a t i o n  Su mm ary  Report

The purpose of the V a L i d a t i o n  Sun- mary Repor t (VSR) is to identify indivi d ual
COBOL Lan~ uaq e e l e m e n t s  w h o s e  i m p Le m e n t a t i o n  does not conform to federa l Stan-
dard CO B CL as a d o pt e d  f r o m  A m e r i c a n  ~a t i o n a l  S t a n d a r d  P r o c r a m m i n o  Lann uane
C ) A O L ,  X 3 . 2 3— 1 9 7 4 .  by F e d e r a l  Infor m ation Process ing Standard 21—1 (lIPS
PUB 2 1 — 1 ) .

1.2 Prepo rat~~on of the VSR

The Validation Summary Report is prepared by anaLyzin g the results of runn inc
the CC, E~)L Co’~pi l er Va l i - l at i on System (CCVS). The COBOL Compiler Validation
System consists of audit routines containing features of Federa l Standard CO BOL ,
their re lated data , and an executive routine (VP—routine) which prepares the
audit routin e s for com p i l ati o n . Each audit routine is a COBOL pro g ram which
includes many tests and supporting procedures indicating the result of the
tests.

The t e s t i n g  of a c o m p i l e r  in a p a r t i c u l a r  h a r d w a r e / o p e r a t i n g  s y s t e m  env ironment
is acco m plished b y c o r p i l i n ~ and executin o each audit routine. The report pro-
duced by each routine telLs whether the compiler passed or failed the tests ir
the routine. If the com p iler rejects some lan gua ce eler ents by ter m inating
c ompi l ation . n ivin o fa taL d i a m o o S t i c  m essages , or terminating execution abnor-
mally , then the test containin g th e code the compiler was unable to process is
deleted and the aud it routine compilation and execution repeated.

The com pilation Listin g s and the Output reports of the audit routines con-
stitute the raw data from which the members of the Federal COBOL CompiLer
Testing Service produce a Validation Summary Report.

1.3 Organization of the VSR

The Va(idat ion Summary Report is made up of severaL sections the contents of
w h i c h  a r e  descri b ed below.

a. Section ? suam- ari zes the results of the compilation and execution
of the programs comprising the CC’DOL Co mpiler Validation System. Section 2
is subd ivid ed into a subsection representing each level of each module defin ed
in American h ational Standard Programming Langua ge C~~BOL. X3 .23—1 974 . Each
subsection contains a list of aLL of the Lanouaa e ele m ents which must be
im plemented in order to c L a i m  support of that leve l /m od ule. The l is t of
Language eLe m ents w i l L  be annotated to include a description of both syntam
and sem antic errors detected during the validation.

b. Section 3 — FIB S PUB 21—1 def ines four Fed e ra l. Leve ls of the COBOL
Standard. Section 3 of th e VSR Lists the discrepancies described in Section 2
by the FederaL level in which the problem occurs.

4
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C. secti on 4 c o n t a i n s  i n f o r m a t i o n  w h i c h  d e s c r i b e s  the  s o f t w a r e  env i ron-
m en t  in w h i c h  t he  co ’~p il er  w a s  t e s t e d .  T h i s  i n c L u d e s  th p  name and v e r s i o n  of
t he  o p .e r a t i na  s y s t e m ;  t h e  i m p t e i n e n t o r — n a ne s  w h i c h  w e r e  used in the Env iron m ent
D i v i s i o n  of the pro .1 r~~m s co~~p r i s i r c  the CCVS; the notions used w i t h  the con’ —
o i l e r ;  and if a p p l i c a b L e ,  i n f o r m a t i o n  r e g a r d i n g  t he  use of c o m p i l e r  o p t i m i z a -
tion features.

d. A p p e n d i x  A is the V a L i d 0 t i o n  Sum m ary  W o r k i n g  D o c u m e n t ,  a w o r k i n g
paper resultin g from the c o m p i L a t i o n  and execution of the CCV S, and from which
the VSR is derived.

1.4 A b s t r a c t  C o v e r i n g  C o m p l i a n c e  t o  A m e r i c a n  U x t i o n a t  S t a n d a r d  P r o g r a m m i n g
Lancuage C~~BOL

D e f i n i t i o n  of  an I m p l e m e n t a t i o n  of A m e r i c a n  Ba t i o n a l  S t a n d a r d  P r e a r a m m i n~Language COBOL (excerpts from X3 .23—1974. Chapter 1. Section 1.5).

An im pLementation is  defined to meet the requirements of the A m erican
‘.at jonaL Standard COP ’~L spe c i f i c a t i o n  if that im p l ementation includes a
fully implemented Specified Level of each of the functionaL processing
nio cul es and of the NucLeus as defined in this Standard. It follows from
this that . in order to meet the re g uire m ents of th i s Standard , an impLe-
m entation must:

a. Not require the incLusi o n of sub stitute or additional Langua oe eLe-
m ents in the  s o u r c e  p r oo r a m ,  in order to acco m pLish any part of the function
of any of the standard Lan aua ge elements.

b . Accept all standar d Lan ouaoe elements contained in a qiven LeveL
of a module which is specified as heino included in the implementation.
exce p t as specifically ex em pted (as p ertaini no to specific hordware components
for whic h  support is not claimed). See “Elements that Pertain to Soecific
Hardware Components ” belo..

These points are of particular pertinence in two areas:

(1) There are throu g hout the American N ational Standard COBOL
specification certain language eLeeents whose synta x . or effect , is specified
to be. in part. i epP .eme n t cr—defi ned . While the imp l er entor specifies the
constraints on that portion of each element ’s syntax or ru les that is ind i-
cated in this Standard to be imp lementor—defined . such constraints may not
include any re q uire m ent for the inclusion in the source program of sub—
St ltut~ or additional lanaua oe elements.

(2) When a function is provided outside the source proaram that
accomplishes a function specified by any particular stan~ ard COBOL element,
then the implementation m u st not require . Ca cept for En v i ronm e nt D iv i s i on
elements, the specification of tn at external function in place of or in
ad dition to that standard tan,uane element :

The following qualifications apply to the American National Standard COBOL
specification:

S
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a. The re  a r e  C e r t a i n  Lan~ ua pe  e le i- e n t s  w h i c h  p e r t a i n  to  s p e c i f i c  t y pe s
of hardware components. In order for an implemen tation to me et the require-
ments of this standard, the im pL em ent o r must sp ecify the m i n i m u m  hardware
c o n f i g u r a t ion r e q u i r e d  f o r  t h a t  i m p l e m e n t a t i o n  and t he  h a r d w a r e  com po nen t s
that it supports. F u r t h e r ,  when  suppor t  is thus  c l a i m e d  fo r  a s p e c i f i c  hard-
ware component , aLL standard langua ge elements that pertain to that Component
must be im p l em ented if the moduLe in which they appear is included in the
i m p l e m e n t a t i o n . Language elements that pertain to specific hardware com-
ponents for which supp ort is not cLaimed, need not be implemented. However.
the absence of such elements from an implementation of A m erican N ationaL
Standard COBOL must be specified.

b. An implementation of American National Standard COBOL may include
the ENTER statement or not, at the option of the im pLe m en tor.

c. An implementation that includes , in addition to a specified leveL of
each of the functional processing modules and of the Nuc leus , elements or
functions that either are not defined in the American National Stand a rd CO3OL
specification or are defined in a given level of a standard module not other-
wise included in the imple m entation , m eets the requirements of this Standard.
This is true even thou ”h it may imply the extension of the list of reserved
words by the implementor , and prevent proper c om pilation of some programs that
meet the requirements of this Standard. The iur p lem entor must specify any
optional language (Langua ge not defined in a specified level hut defined else-
where in the Standard) or extensions (lanauaoe elements Or functions not
defined in this Standard ) th at are included in the impLementation.

d. In general. the American National Standard COBOL specification
speci fies no upper limit on such thina s as the number of statements in a pro-
gram , the number of operands permitted in certain stateme nts , etc. It is
recognized that these li m its w i l l  vary from one im pLe m entation of American
National Standard COBOL to another and may prevent the proper compilation of
some progr ams that meet the requirements of this standard.

IM PLE ME N TO R—DEF IN E D LAN PUAG E SPEC ! F ICA IION S

The Language elements in the following lists depend on im pL em entor defini-
tions to complete the specificaton of the syntax or rules for the elements.

The elements whose synt ax is partLy impl em entor—defi n ed are:

Ele ment ImpL em entor— De fined aspect

SOU RCE—CO M PUTER para g raph computer—name

OBJECT—CO M PUTER paragraph computer—name

M EM ORY SIZE clause integer

alphabet—name impLementor—name; whethe r im p le—

6
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m e n t o r — n a m e s  are p rov ided .

SPECIAL— NA N ES paragraph imp lement or—name

ASSIGN clause imp Le in entor—nam e

VALUE OF clause im pLe ir entor — name ; whethe r ixpLementor—
names are provided.

RERU N clause iep t em en t or—name and the form; the
im ple m entor pro wi des at Least one
of seven specified for,s.

CALL and CA NCEL statements relationship between operand and the
referenced proc’ram.

COPY statement relationship be tween Library—name
text—name , and the library.

ENTER statement Language—name

Margin R The location.

Area B The number of character positions.

Qualification The number of qualifiers ; at Least
five must be supported.

The eLe ments whose effect is partly implem entor—defi ned are:

ELement lmp t ementor—O e f m e d  Aspect

alp habet—name The correspondence between native and
foreign character sets.

impL em entor—na me switches Whether setting can change during
ex ecut ion.

USAGE LS COMPUTATIONAL Representation and whether autom atic
clause aliqnment occurs.

USAGE IS INDEX clause Representation and whether automati c
ali gnment occurs.

SYNCHRONIZED clause Whethe r implicit FIL LER positions are
generated ; t heir effect on the size
of group items and redefining item s.

ACCEPT statement Maximum size of one transfer of data
in Level I Nucleus.

7
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DI SPLA Y statement ~aximu ir size of one transfer of data
in Level 1 Nucleus.

Numeric test Representation of vaLid sign in the
absence of the SIPN IS SEPA PAT E
cl ause.

Comparison of nonnumeric items Co l Lat ing seguence , where NAT IVE or
i m p L e m e n t o r — n a i r e c p L L a t i n q  s e q u e n c e
is i m p l i c i t l y  or expl icitly
specified.

Ari t h m e t i c  expressions Number of places carried for inter-
mediate results.

Element s That Pertain to Specific Hardware Components

The standard Lannuage elements in the L i st that foLLows pertain to specific
types of hardware components. These Lan gua ge elements must be implemented
in an implementation of American National Standard COBOL whe n Support is
claim ed , by the im pLementor, for the specific types of har dw are components to
which they p ertain, and the module in which they are defined is included in
that im plementation.

Element Hardware Component

CODE—SET cLause Device capable of supporting the
specified code.

MULTIPLE FIL E TAPE cLause Reel

CLOSE ...REELIUNIT statement Reel or mass storage

CLOSE. ..NO REWIND statement Reel or mass storage

OPEN ...REVERSED statement Reel with the capability of making
records available in the reversed
order; mass—storage with the cap-
abiLity of makin g records avaiL-
able in the reversed order..

OPEN ...NO REWIND statement Reel or mass storage

OP ( N . . . I—O s t a t e m e n t  Mass s t o r a g e
(SequentiaL 1—0 only)

OPEN EXTEND stat ement ReeL or mass storage

REWRITE statement Mass storage
(Sequential 1—0 onLy)

8
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S E N D . . . ° EF~~R E I A F T E R  D e v i c e s  c a p a b l e  of v e r t i c a l  p o s i —
ADVah C INC, statement tionin o ; devices ca p ab le of action

based on m n e m o n i c — n a m e s .

U S E . . . I— O  ( S e q u e n t i a L  Mass storage
1—0 onLy)

WRII E...B E FORE /A F T E R Devices capable of vertical posi—
ADVA N CING tion ing; devices capable of action

based on m ne monic—name.

9 

--~~~.- ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~- - -
_ i-

_
_~~~~~~~~~ -~



-~~~ -- --- -.- -  ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

CC VS 74— VS

1.5 The Fe d eraL C~~BDL St~~ndard

The C~ P0L cor~.i te r v a L i d a t i o n  r esults enclosed in this document reflect the
degree to which the subject CO B OL compiler i c r l e m e n t s  the Federal COBOL
Standard. The Federal C~”’OL Stan da rd is e s s e n t i a l l y  the same as the
A m e r i c a n  N ational Standard Pro g r am m in o Language COBOL . x3.23 1974, wi t h  two
exceptions:

The Federal COBOL Stan d ard defines 4 levels and the AN ST
Standard defines only the minimum COPOL implementation and
the fuLL standard. Low and H iq h levels of the Federal
COBOL Standard (see 1.5.1) correspond to the above two ANSI
levels (minus the R ep ort W r i t e r  noduLe ) . Two additional
Levels , low—inter ,iediate and h i c h — i n t e r m e d i a t e  have beer
incLuded in the Federal Standard between the hi g hest and
lowest subsets. These a d d j t i p n a t  levels accom m odate
h 0rdw are which cannot support the fu ll standard , but which
is capable of implementin g more than the m i n i m u m  standard.

The Report Writer Mo dule is not contained in the Federal
COBOL Standard.

The FederaL COFOL Standard requires that a comp i l e r  contain as a m i n i r u r  the
elements specified in at least one of the Federal Levels. No restrictions are
inposed on the in clu sion of se le cte d features from h i a h e r  levels or even uni Que
vtnd or extensions. C o m p a t i b i l i t y  amo ung various implementations of a ç iven
le ve l containin g additional features must be controLled by m anage m ent imposed
standards and restrictions.

1.5.1 Federal Standard CCB OL Levels

a. Federal Standard CO POL specifications are the lannuao e sp e c ificat i c - ’- s
contained in A merican N ational Standa rd Programming Lan gua ge COBCL , x3.23—1974.
For purposes of the Federal Standard , the moduLes defined in *3 .23—1974 are
combined into four LeveLs. Not alL computers are lar ge enou gh to acco mm odate a
C )HOL c o m piLer containin g the full AN SI Stand ard. Therefor e , the F ederal
Government requires that all compilers acquired by its an encies contain as a
mini m u m  one of the four Federal levels. dep endin g on machine size , confi ou rat i~~’
and user needs . The knowledge tha t all computers w i l t  support at Least one of
these four subsets s i m p l i f i e s  the task of deveLoping machine—inde p endent COE PL
programs. -

b. The four levels of Federal Standard COBOL are identified as: Low ,
low—Intermediate , H i gh—Intermediate , and High. Each Federal Standard CO BO L
LeveL is composed of either tfle hi gh or low lev els of the nucleus and ten of
the eleven Functional Processing ‘oluLes (FPM s) defined in X’ .23— 1974.
The four Federal Standard COBOL levels are reflected in the fo llowi n q table.
The num bers in. the ta~~le refer to the level w i t h i n  the FP~ or nucLeus as
designated in X3 .23 1974. and a dash in the table denotes that the corres—
DDnding FPM is omitted.

- 10
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Low Hig h
;nter— Inter—

Low mediate mediate High
Leve l  Leve l  Leve l Lev el

N UCLEUS 1 1 2 2

F Pys

TABLE H A n O L I N G  1 1 2 2
SELC ’EN T IA L 1—0 1 1 2 2
R E LA 1IVE 1—0 — 1 2 2
IND EXED 1—0 — — — 2
SORT— ”ERGF — — 1 2
R E P ) F ~T . R I T E R  — — — —
SEGMEF ;TA T JON — 1 1 2
LIB RAR Y — 1 1 2
DEBUG — 1 2 2
INTl ~_ PR C G R A w

CO~~ UkUCA T ION — 1 2 2
COM4 UN ICAT ION — — 2 2

1.5.2 C o n f o r m a n c e  to F e d e r a l  S t a nd a r d  CO BOL

A compiLer im p lemented in conformance to Federal Standard COBOL must meet at
Least the fol lo w ing requirel ,ents .

a. The iop l ement a t ion must incLude aLl of the Lan gua ge eLe m ents of at
Least one of the levels of Fe d era l Standard COBOL .

b. The implementation must meet all of the requirements defined in
American ‘.ationa l Standard COPOL , *3.23—1974. Section I. paragraph 1.5. Defini-
tion of An Imp lementation of Am e r i c a n  N ationa l Standard COT OL w hi ch is pro-
vided in section 1.4 of this VSR.

c. The i m p l e m e n t a t i o n  mus t  p r o v i d e  a f a c i l i t y  f o r  the  user t o  o p t i o n a l ly
specify a leveL of Federal Standard COBOL for n onit o rin o his source program
at compile time. The monitoring w i l l  be an anaLysis of th e synta x used in a
source program a cai ns t the syntax included in the specified level of Federal
Standard COBOL. Any syntax used in the source program that does not conform
to  t h a t  al l o w e d  by t h e  u s e r  s e l e c t e d  L e v e l  of Federal Standard COPOL w i l l  be
d iagnosed .  The s y n t a x  d i aq n o s e d  as not c o n f o r m i n g  to  t h e  spec ifi e a level w i l L
be identified to the user thr ou o~ a diagnostic messa ge on the source pro gram
L isting. The dia n n o sti c messa ge wi l l  contain , at least: (1) Thp i d e n t i f i c a t i o n
of the source pro n ram line number in w h i c h  the noncon fo rm ing  s y n t a x  o c c u r s ,
(2) the id e n t i f i c a t i o n  of the level of Federal Standard CO 3OL that supports

11 
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the syntax or that the syntax is nonstandard COBOL.

1.6. Us e of the  VSR

The Federal COB~ L Co i r o il er Testing Service may m ake fu l L  ~nd free public
disclosure ti the Validation Sum mary Report (VSP) in acc c ’rda r ce with the
“Freedom of Information Act ” (S U.S.C. #552). The re t ults of the validation
are only for the purpose of sat i s f yi nn United States Govern m ent reguireme nts .
and app l y only to the com puter system . operating system release , and co m piler
v e r s i o n  i d e n t i f i e d  in the V S R.

The COBOL Compi l er V a l i d a t i o n  Syst em is used to determine , insofar as is
practical . the degree to which the subject cn~ pi l er conforms to the COBOL
S t a n d a r d .  Thus, the VSR is necessarily discretionary and judomenta t . The
Uni ted  S t a t e s  G overn men t  does not r e p r e s e n t  or w a r r a n t  t h a t  the  s t a t e m e n t s ,
or any one of t h e m ,  se t  f o r t h  in the  VSR a r e  a c c u r a t e  or c o m p l e t e .  The VSR
is not meant  to  be used fo r  the  purpose of pub li c i zi no  the f ind ings  s u m m a r i z e d
therein.

1.7 Sources of Additional Infor mation

FIRS PUB 21— 1 defines the Federa l CC POL lanquaae Standard. This publication
is available from the Office of ABP Standards Mana gement , National Burea u of
Standards , ~ashinoton , D. C.. 20234.

The deta iLed COPOL langua ,r~ sp e c i f i c a t i o n s  are g iven in the publication
“ american .ation al Standard Progra m- r in g Lan gua ge 100)1, X~~.23—1 Q74” . availa b l e
from the American N ationa l Standards Institute. 1430 B road w a y, New York , New
York IOO1~~.

An explanation of the COBOL Compiler Validation System is contained in the
CCVS User ’s 6uide. This docu m ent explains how to run the c o’ riL e r v a l i d a t i o n
system . The User ’s Guide and a m aon et i c tape containin g a cop y of the CCVS
p r o g r a m s  a re  a v a i l a b l e  f r o m  t h e  r a t i o n a l  T e c h n i c a l  l n f o r r a t i e n  Service ,
Spr inof ietd , Vi r g inia , 22151. (Orlerin - ’ information can he obtained from
t he  F e d e r a l  C OB OL  C o m p i l e r  T e s t ing S e r v i c e . )

1.~ Requests for Interpretation

Questions regarding this VSR or the CCVS in general shouLd be forwarded to the
F C C T S .  If a n~ problem cannot be adequateL y resolved throug h the FC C T S . the
r~ quest for interpretat i on w i l l  be forwarded to the FederaL COBOL Interpretation
C o m m i t t e e  f o r  f i na l  r e s o l u t i o n .

A brochure describing the validation process includin g the procedures for
requesting a validation and resolution of Que stion s involvin g inter pretation
of the cur rent Federal Standard is avaiLab l e from the Department of the Navy,
FederaL COBOL Compiler T e s t i n g  S e r v i c e .  W a s h i n g t o n .  D .C .  20376 .

1.9 F e d e r a L  S t a n d a r d  CO B OL A p p r o v e d  I n te r p r e t a t i o n

The National Bureau of Standards pub l ished in the Fed eraL Re~~ister Vol. 41

12 
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No. 119. S c i t c l- ~~r 14. lY i f - . an a p p r o v e d  i n t e r p r e t a t i o n  c i  F e d e r a l  S t a n d a r d
C ) P O L  as pert ~- i r s  t o  t t ~~ i- v a l u a t i o n  of ~rit hm.- t ic i- x r r e ~~’ion s in t h e  C O ’ P U T F
S t a t e m e n t s .  T h i s  i n t e r p r e t a t i o n  s t a t e s  that “si ze of the i n t e r m e d i a t e  result
field is imp L ert-ri tor-de fi ned. ”

Since the results of evaLu a tinn a r i t h m e t i c  expressions are not predictab l e , alt
COMPU 1E statements and IF state m ents containing a r i t h m e t i c  expressions have
been removed Iror- th e COPOL Co m piler Validation Syste m .

1.10 T i m e l i n e s s  of the  V a l i d a t i o n  Summary  R epo r t s

The t i m e l i n e s s  of the V a l i d a t i o n  S u r — a r y  R e p o r t  is i’ .~ ortan t . Com pilers
and t h e i r  r e l a t e d  o p e r a t i n g  s y s t e m  s o f t w a r e  a r e  m o d i f i e d  sev eraL times a year.
The Compiler Validation System usea to validate compilers is also updated
during the Li f e of the system. Therefore to ensure that the Latest v ’rsion
of both the vendor ’s compiler and the V a l i d a t i o n  System are the Latest off ici
all y released versions , check w i t h  the:

Director
Federal COBOL Compi l er Testin g Service
D e p a r t m e n t  of  t he  Navy
W a s h i n g t o n .  0.  C .  203 76
(202) 697—1247

Please use the  V a l i d a t i o n  S u m m a r y  Report n~ mher of this report when
corresponding w i th the Testin o Service.

L
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SECTION ?. DET A I L E D  (VALUATION OF ERROR S.

Th i s sect ion summ ari ze s the results of th e c o m p i l a t i o n  and execution of the
pr og rdm s c oIT m ri s in q tn e C PIOL C o-moa L e r V a l i d a t i o n  System (CCVS). The ver si o r
of the CCVS used during this validation is shown inside the front cover of the
VSR.

Section 2 is made up of a va r i a b l e  nu ib er of subsections. T h e  num ber of sub-
sections is dependent on the Lev el of Federa l C’”r)L. bein g va l idated. There v i i ’
be a subsection for each level of each module which is validated , li the h u b
Level of a m oduLe is v alida t e - I then there w i l l  be tw o sub sections for that
module ; one for the Low Level and one for the hi gh Level.

A validation of the Low level of Fed eral Standard COHOL would result in three
subsections being present. One for Nucleus Level 1~ one for Sequential 1— 0
level 1, and one for Table Handling leve L 1.

Each error or deviation noted in this section m akes reference to a program or
f u n c t i o n a l  CO BOL modu le  c o n t a i n e d  in A p p e n d i x  A ( V a l i d a t i o n  Summary  W o r k i n g
Document ). This reference provides the documented resu l ts of an occurrenc e
of error s /de v iataions detected duri n g the runni ri o of the CCVS us i r~ the c om .p iL -r
w i thin the environment identified w i t h i n  this gocu rnent. The V a l i d a t i o n  S u m m a r ,
Work i ng !) ‘cument is presented in seuu ence by functional module, functional
moduLe L eve l and prooram number as defined be low.

Each pro g ram in the COBOL Com p i l er Validation System is ident i fied b y a 5—
character program name. The nam e as so ci a tes the routine wi t F the f u n c t i o n a l
proce ssino module and Level of American N ationaL Standard Pro q ramr. in g Lan gua g e
COBOL tested within the pro gram.

The five character nam e has the oe nera l format XXNr ~~. The first two
characters are al p h abetic and identify the functional moduL e tested by
the program. The p ermissable vaLues are:

CE’ — Communication
OP — Debug
IC — Inter — Pro gram Communication
IX — Indexed 1—0
LB — Library
NC — Nucleus
RI — R elative I— P
RP — Report Wr iter
SG — Segmentation
SQ — Sequential 1—0
ST — Sort— M erge
TN — Table Handling

The third character of the audit routine name is either a 1 or 2. and
identifies the level of the functional module being tested. Each module and
leve l is represented by several programs. Thp fourth and f i f t h  characters of
tht proaram name are sequence numbers for pro grams which t est fe ?t L re s in the

14
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same leve l of the same functional processin g mo duLe.

As ~-n e~~~r-ple, the pro g r am nai~e N C2 1O is the tenth program in the series of
routines which test the second Level of the r~ucL n u s module.

Description of Section 2.

Each err o r/de v iation is noted by num b er in the left hand m ar g in opposite
the lannuage element in guest ion. This number is used in sect ion 3 to
c a t e g o r i z e  e r r o r s  by F e d e r a l  l e v e l  ( S e e  1.5.1) . I n s e r t e d  d i r e c t l y  below
the lan gua ge element is a brief description of the error . To the right of
the tanoauae element is a page reference to x3.2 !—1974, A m erican N ationaL
Standard Pr og ramr ~inq Lan gua ge CO i~OL. The reference at the end of the
description of the error is to A pc m n d i x  A w h ich contains the detailed
information collected durin g the va l i d a t i o n . The reference is made up
of t h e  rou t ine  name f o l L o w e d  by an A or B (A  f o r  c o m p i l e  t i m e  or s y n t a x
e r r o r  and El fo r  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 )  and a number which makes
the error unique in Appendix A.

15
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Example:

2.1 NucLeus Level I

OperationaL symbols: S V P 11—21
2.1.9

a The scalin g character ‘P. is not p e r m i t t e d  in a
* PICTURE character—string.
* (NCIOI .A .2)

2.2 SequentiaL 1—0 Level 1

2.1.9 repr esonts the ninth error for Nucleus Level 1

11— 21 r e p r e s e n t s  t h e  p a g e  in X 3 . 2 3 — 1 9 7 4  w h e r e  the  Lan g uage
element is defined

* Boxes the description of the error/deviation

NC1OI .# .2 represents:

F r o o r a m  name — N C 1O 1
Syntax error — A
second error — 2

16
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2.1 NUCLEUS LEVEL 1

Langu a oe Conce pts 1 7 5
Char a cters used for words 1—76
0. 1, .._, 9
A .  3. ... . 2
— (hyphen  or m inus )

C h a r a c t e r s  used  f o r  p u n c t ua t i o n  1—6 5
~
‘ quotation mark

Left parenthesis
r igh t  p a r e n t h e s i s
period
space

= equal sion
C h a r a c t e r s  used in e d i t i ng  1— 58

B space
O zero
+ p Lus
— minus
CR credit
OP deb i t
2 z e r o  Suppress
* c h e c k  p r o t e c t
S currency sian
. comma

period
I stroke

Separators 1—75
The separators, semicolon and comma, are not

allo wed 11—1
Character—strings 1—76

C°bDL words 1—76
Not more t h a n  30 characters
User-defined words 1—76

d a t a — n a re
? u S t  begin with an alphabetic character Il—I
m us t  be uniaue; may not be qualified.  I l—i

1ev e I — number
mnemonic—name
paracr aph—na m e
proo r a m — n a m e
rout in e— n az e
Sect i o n — n a m e

Syste m —n ames 1—78
Com p uter — name
imp Ic m entor — name
L ano u a ge—na m e

Reserved words 17 9
Key words
Optional words
F i g urative constants 1—80

ZERO

17
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SPACE
HIG H—V A LUE
LOW-VALUE
QUOT E

Sp e c i a l — c h a r a c t e r  words I— ~~O
Li tera t s I —lW

Nor inumeric l itera l s have lengths from 1
through 120 characters

Numer i c  l i t e r a t s  have  l engths  f r o m  1 t h r o a g h
18 digits

P I C T U R E  ch .~r a c t e r — s t r i n g s  1—8 2
C o m m e n t — e n t r i e s  1—8 2

Reference F o r m a t  1 -105
Sequence number 1—105
Area A 1—105

Division header 1—1 06
Section header 1—106
Paragraph header 1—107
Data Division entries 1—107

Area B 1—105
Paragraphs 1—107
Data Di v ision entries 1—107

Continuation of lines 1— 106
Only n o nnu m eric L i teral s may be continued .  I l— I

Comment lines 1—10 8
Asterisk (a) comment lines
Stroke (I) cos~~en t Line

I d e n t i f i c a t i o n  D i v i s i o n  1—94
ihe PRO G RAP —I D pa ra n r a p h  11—3
The AUTHO R par an raph 11—2
The IN ST A LLATION p a r a g raph 11—2
The DA T E — W R I T T E N  para n raph 11—2
The SECURITY para ora p h 11—2

Environment D i v i s i o n  1 ° 5
The SOURCE—CO M PUTER paragraph 11— 5

Com p u t e r — n a m e
The O B J E C T — C O M P U 1E R p aragraph 11— 6

comput er—name
M EM ORY SIZE Clause
PR O G RA tm C~ ELAT 1N G SEQ U ENCE cLause

2.1.1
* Com p i l a t i o n  of a PROGRAM C O L L A T I N ’  S E O U EN CF cLause
* resulted in incorrect code g e n e r a t i o n .
a (NC214 A)

The SP E C 1AL— ’~A M E S  para graph 11—8
impLe me ntor -na me IS mnemonic-name
imp t em e n tor—na r e IS m n em onic nare series
ON STATUS

18 
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OFF STATUS
2.1.2

* Sw i t c h e s  are not supported.
a (NUCL EI JS)

alphabet—name clause
CURRENC y SIGN clause
DECIMAL—PO INT clause

Data Div ision 1— 97
W orking—Storage Section 11— 11
The data description entry 11—12
T h e  B L A N K  W H E N  ZERO clause 11—14
The d a t a — n a m e  or F ILLER c l a u s e  11— 1 5
The J U S T I F I E D  c l a u s e  ( may be a b b r e v i a t e d  J U S T ) .  11— 16
L e w e l — n ~j abe r  11—1 7

01 through 10 (Level numbers must be 2 d ig i t s)  11— 13
77 11—11

The PICTURE claus e (nay be abbrev iated PlC ) . . 11—18
Charact e r—string nay contain 30 characters 11—1 !
Data ch aracters: A x 9 11—1 8
Operational symb ols: S V P 11— 21
Fixed insertion ch aracters 11—2 1

O (may be used only in edited items)
,

B (may be used onLy in edited items)

$ (currency sian)
+ and —
DB and CR
I

Replacement or floating characters 11— 21
S (currency sign)
+ and —
2
*

Currency sign substitution 11—21
DecimaL point substitution 11—2 1

The R E D E F I N E S  c l a u s e  ( may  not he nested). . .  II 27
The SIGN c L a u s e  11— 31
The SYN CHRONIZED clause (may be a bo reviate d SYNC) 11— 33
The USAGE clause 11 35

CO M PUTATIONAL (may be abbreviated COMP )
DISPLAY

The VALUE clause 11— 36
lit e raL

Procedure Division I— 99
ConditionaL expr e ssions 11—41

Simple condition 11—41
Relation condition 11— 41

Relational operators

19
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C H O T ]  G R E A T E R  T H A N
(NOT) LESS T H A N
( N O T ]  E Q U A L  TO

Co m parison of nu r re ri c operands 11—42
Comparison of nonnu -r e r ic operands (oper-

ands must he of equaL size) 11—42
Class condition 11—43

NOT option
sw itc h— sta tus condition 11—44

2.1.3
* Switc hes are not supported.
a (See 2.1.?)

The arithmetic statements 11—5 1
A r i t h m e t i c  o p e r a n d s  l i n i t e d  t o l8 d ig i t s

O v e r l a p p i n g  o p e r a n d s  I l— S i
The ACCEPT state m ent (only one transfer of data) 11—53
The ADD Statement 11—55

i d e n t i f i e r / l i t e r a l  s e r i e s
TO identifier
GIVING identifier
ROU N DED ph rase
S I Z E  ERROR ph rase

The ALTER statement (onl y one proce dure—name). . 11—57
The DISPLAY statement (only one transfer of data) 11—59

2.1.4
* DISPLAYin g nu m eric data (both numeric data items and
a the nu m eric data w i t h i n  an aL p hanu m eri c data ite m ) resulted
* in commas ( ‘ ,‘) bein g in serted and Leadin g zeros being
a t r u n c a t e d ,  e.g.. 01234 56789 w a s  d i s p l a y e d  as 123.4 56 .789.
* (HC 109 B)

The DIVID E state m ent 11—61
INTO id e ntifie ~
BY ide nt ifier/ l itera l
GIVING ident i fier
ROUNDED phrase
SIZE ERROR phrase

The E N T E R  s t a t e m e n t  11—6 3
T he EX IT s t a t e m e n t  11—64
The GO TO Statement (procedure—name is required) 11—65

DEPEND ING )N ph rase
The IF state m ent (statements must be imperative) 11—66

ELSE phrase
The INSPECT statement (only sm ote character

data item) 11—6 8
TALL YING phrase

ALL
LEAD ING
CH A RAC TERS

REPLACING phrase
ALL

20
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LEADING
FIRST
C H A R A C T E R S

TA LL YIN ari d REPLACI NG phrases
The -fl V E statement 11— 74

TO identifier
identifier series

The t~ULT IPLY statement 11—77
BY identifier
GIVING ident i f i e r
R O J N D E D  p h r a s e
S I Z E  E R R O R  p h r a s e

The P E R F ) R ~ s t a t e m e n t  l1 78
procedure—name
IHTU phrase
TI~.ES phrase

The STOP statement 11 85
Literal
RUN

The SUBTRACT statem ent 
id e n t i f i e r / l i t e r a l  series
FROM identifier
GIVING identifier
ROU N DED ph rase
S iZ E  E R RO R phra se

21
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2. 2 NUCLEUS L E V E L  2

A L L  e l ements of 1 NUC 1.2 are a part of 2 NUC 1.2

Language Concerts I 7 5
Characters used for punctuation 1—6 5
. c o m m a
; semico l on

Characters used for a r i t h m e t i c  operations 1—52
• addition
— sub tract ion
* mu l t i p l i c a t i o n
/ division
* *  ex pone n tiation

Characters used in relations 1—66
equal to

> greater than
< less than

Separators 1—75
The separators, semicolon and Comm a , are allowed - - Il—i

Char a cter—st rin g s 1—76
COBOL words 1—76

U s e r — d e f i n e d  words 1—76
con d it ion—name
dat a — n a m e

Need not be g in with an alp h at .~~t i c character 1 1 1
m ay be qualified if necessary for uniqueness  Il—i

Reserved words 1—79
Fi g urative Constants I—SD

Z E R O S ;  Z E R O E S
S P A C E S
HIG H—VALUES
L O W — V A L U E  S
Q U O T E  S
ALL Literal

Connecti v es 1—79
Q ualifier corr n e ctiv e s: OF , IN
Series conn e ct ive s: • (separator comm a )

and ; (separator semicolon )
Lo gica l connectives: AND, OR, AND NOT , OR NOT

Cua l i f i c a t i o n  1—87

Reference format I— lO S
Continuation of Lin e s (continuation of words and

nu m eric L i tera l s is alLow e d ) Il—I

Ide ntif i cat i on D i v i s i o n  1—94
The DA T E —CO TM P I L ED paragraph 11— 4

Environ m ent Divi s ion
The SPECIAL—NAMES paragraph 11—8

alphabet—name clause

22
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lit e r a l

Da ta D i v i s i o n  1—97
The data d e s c r i p t i o n  e n t r y  I I— l~Le v et—nu n- ber 1 1—1 7

01 throug h 49 ( l e v e t — n j m t e r s  may  he 1 or 2 d i gi ts)
66
88

The ~E D E F 1 N E S  d ouse (-nay be nested) 11—2 7
The R E N A M E S  cl au se (ray b e nested) 11—2 9

d0 t a—name
d a t a — n a m e  THRU da ta— n me

The VALUE clau se 11—3 6
L it e ra l—i. I i t e r a t — 2
Li t e r a l — i  THR U L i t e r a l — ?
l i t e r a l  ran ge series

Proce dure t r i v i s i o n  1—99
Ar i t h m e t i c  expressions 11— 30
Conditional ex o rp ssjon s 11— 41

Sim p le con di ti o n II— 41
R elational co n d i t i o n  11— 41

Re la tigri a l oper ators
(NOT ] =
(NOT) >
(NOT] <

Comparison of nonnu nr eric orerands (noer ands of
unequal si ze a r e  allowed) 11—62

Condition—name condition 11— 44
Sian co n d i t i o n  11—44

NOT Option
Com plex co n d i t i o n  11—45

Lo q ical o~’ e r a t o r s  A~~D. OR, and NOT
Nega ted s i m p l e  c o n d i t i o n  11—4 6
Combine d ari d n e r a t e d  corhi ne d c o n d i t i o n s  11—4 6

A b b r e v i a t e d  co m bined r e l a t i o n  c on d i t i n n  11— 47
M u l t i ple results in a rit ~~~et iC s t a t e m ents 11—51
TN, A CC E P T  s t a t e n e n t  (no r e s t r i c t i o n s  on the number

of transfers of data ) 1 1— 5 3
FROM phrase

2.2.1 
* A n A C C E P T  i d e n t i f i e r  c R 0 ’  DA Y statement resulted in the
• contents of  i d e n t i f i e r  b e i n g  one greater than the Correct
a value for Ju lia n date .
* (NC216 B)

The ADD state m ent 11— 55
TO identifi e r series
GIVING ide n tifier series
COR RES PONDIW phrase

T he ALTER Statement 11— 57
The series opt i o n  is allowed

23



CCVS74-vS R18 O

The COM~ JT E S t a t  erv ent 11 -S?
ii e r i t if ie r  s~~r i e s
RC~ IN!) F ~ ph r a s e
Si ll E ’.~~OP ~ b r a s e

The E I ISP LAY s t a t e r r e n t  (no r e s t r i c t i o n s  on t h e  numb er
of tr a nsfers of data) 11—59

UPON p~i r a se
The D I V I D E  S t a t e t e n t  11—61

INTO i,~e n t i f i e r  series
G I V I N G  i d en t i f i e r  s e r i e s
REF’ A I N t E R  p h r a s e

The -O T~ s t i t m n e n t  ( p r c c e d u r e — n e m e  n a y  be om itted) 1 1 — 6 5
The IF s t a t e m e n t  ( n - s t ed  s t a t e m e n t S )  I I — t ’-6
The INSF’tCT statement ( mu l t i — c h a r a c t e r  data items) — - 11—68

series
2.2.2 

a The compi l er did not ene cute correctly an IN SPECT state m ent
a contai ’iin o m u L t i — c h a r a c t e r  operands w i t h  T A L L Y I N G  on four
a o r eran d s an d R I PL~~~ T N G  on s i x  c re r a nd s .
* ( N C 2 16  B)

T he  ~ OVt  s t a t e n e n t  1 1 — 7 4
C C R R E S P O P . D  I~ . G rh r a s e

T h e  m U L T I P LY  s t a t e m C n t  I I— 7 7
BY ideri t if ic r series
G I V I N G  i d e n t i f i e r  s e r i e s

Itie r F R F ~~Ry s t a t e m e n t  11— 7 8
IJc.TIL ph rase
VARYING phrase

The STRI N G statement 11— 86
DELIMITED Series
POINTER phrase
ON O V E R F L O W  p hrase

The SU °TRA CT statem e nt 11—89
F ROM i l e n t i f i e r  series
GIVING i d e n t i f i e r  series
C O R R E S P D N D I N ~ p h r a s e

The U N S T R I N ,  s t a t e m e n t  1I—9 1
D E L I M I T E D  ~~ phrase
POINTER phrase
1 AL L Y I~~u phrase
ON OV ERF L O~ phrase

24
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2 .3  T A P L E  H A I . D L I N G  L E V E L  1

L a nq u a c e  C o n c e p t s
U s e r — d e f i n e d  w o r d s  1—76

inde n — n a m e
S u b s c r i p t i n g  — 3 l e v e L s  1—59
Indexing — 3 levels 1—89

Data Division
The OCCURS clause 111—2

integer TIM 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 INDEX clause Ill—S

Procedure D i v i S ion
Relation condition s III—6

Co mparisons involving index—names and/or
index data items

Over l apping operands 1 11— 6
IN, SET statement Ill—il

i n d e x — n a m e / i d e n t i f i e r  series
i ndex—na ’ .r e
UP BY i d e nt i f i e r /i n t eo e r
DO WN er i d e n t i f i e r / i n t e g e r
i n d e x — n a m e  s e r i e s

25
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2.4 TABLE HA~ D1INS LEVE L ?

A l l  elements of 1 TPL 1.2 are a part of 2 TPL 1,2

Da t a D i v i s i o n
The OCCURS clau se 111 2

integer—i TO inte n er— ? DFP FN D INC- ON d a t a — n a m e
A S C E N D I N G / D E S C E N D I NG c a t a — n a m e

d a t a — n a m e  s e r i e s
A S C E N D I N G / D C  S C E N D I N G  s e r i e s

Procedure Div is ion
The  S E A R C H  s t a t e m e n t  111— 7

V A R Y I N G  phrase
IT END p h r a s e
WH EN p h r a s e

The S E A R C H  ALL  s t a t e m e n t  111—7
A l  END ph ras e
WH EN phrase

~26~~ 
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2 .5  1 1 . . U 1 . t I f . L 1 — 0  Ll~~t L  I

i - c  C o o c i  i t s
l s p r - ~~ef  i i-  •j r ~~ s 1—76

~ i L e — n ’~~c
recor d - a m e

1—0 Status I V 1

t nv i ron~- .-nt iv i s io n

~~n FIL.( C0’- 1 - C ) I . a r i r a ~~h IV — 4
T b ,  f n Ic c c  n t  r 01 COt r y 1 V 4

S E L E C T  c l a u s e
A S S I G N  TO i n t L e ’ - e n t o r — n a m e  c l ause
O R G A N I Z A T 1 J N  15 SE (.UENIIAL clause
A C C E S S  ‘DDt  IS S I C . U F N T I A L  c l a u s e
F ILE S T A T U S  c l a u s e

Th e I — O — C O N T R 1 L  p a r a o r a p h  IV — 6
R ERUN c l a u s e
S A N E  A R E A  c l a u s e
S A M E  A E C A  s e r i e s

Data Div i s i on
FiLe Section IV- 9
The f i l e  d e s c r i p t i o n  e n t r y  I V — 1 C
The record desc r i p t i o n  entry IV— 9
The B L O C K  CO ~.TIINS cLause Iv —i1

integer C H S R A C T E R S
integer RECORDS

The CODE—SET clause 1 W— i ?
2.5.1 

a The compiler does not accept the “CODE—S E T IS alphabet—
a nam e ” clause if the op tional w o r d  ‘ IS ’  is m i s s i n g .
* (SOu R A _ i)

2.5.2 
a The compiler required a non—standard clause (R C C 2 PDIN 6 COD E
* IS S T A N D A R D — A S C I I >  in order to process tape f i l e s  in
* accordance wi t h  the A m e r i c a n  N a t i o n a l  Standard Code for
a In formation Interchan ge.
a (SOilS 1.2)

The DATA RECORDS clause IV 13
data—name
data—name series

The LABEL RECORDS clau se 1 W — l A
S T A N DA R D
OM I T I E D

The R F CO RD CO N TAINS clause 1W — l b
i nt e ger—i TO int e ger— ? C H A R A C T E R S

The VALUE OF clause P1—19
*rpte me n to r— n aai e IS L i t e r a l
imple m ent o r—na m e IS literal series

27
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(C  V S ? 4 — V S R  180

Pro c e d u r e  D i v is i o n
The CLOSE s t a t~’~~e nt (only a sin in Le f i l e — n a m e  ‘ray appear

in a CLO SE s t a t e m e n t )  P1—20
RI FL
UN IT

The OPEN statement (only a single file—name may appear
in an OPEN statement) IV—24

I N PUT
O U T P U T
1—0

The R E A D  s t a t i ’nent IV — 2 8
I N T O  i d e n t i f i e r
AT END phr a se

2.5.3 
a The co m piler requires the AT E N D  cl ause for READ state m ents
* even th ough a declarative procedure for USE on 1—0 was
a included in the program.
* (50121 A)

The kE~~R IT E statemen t IV—3 1
FR OM i d e n t i f i e r

The USE sta tement IV—3 ?
E X C E  P T I O N / t R R O R  I k O C E  PURE

ON f i l e — n a m e
3N IN PUT
ON O U T P U T
ON I-0

The ~.RI T F stat em ent IV— 34
FROM iden t i f i e r
B E F O R E / A F T E R  i n t e g e r  L INES

2.5 .4 
a O m i s s i o n  of  t h e  A D V A N C I N G  p h r a s e  in W E I T E  s t a t e m e n t s  r e s u l t e d
* in a default value of BEFORE I LINE instead of th~ correct
a value of AFTE R  1 LINE.
* (50121 F)

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

28 
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2.6 SE Q UENTIAL I— P LEVEL ?

Al l  elements of 1 SEQ 1.2 are a p a r t  of 2 SEQ 1,2

L anguage  C o n c e p t s
Special re~~i st e r 1—80

L INAG E—CO U~:1ER IV— 3

Environ me nt Division
T h e  F I L E — C O N T P O L  par ~~r n r a p h  1W— A
The tile cont rol entry IW—4

SELECT clause
O P T I O N A L  phrase

RESERVE integer A EC S (S ) clause
The I — O — C O t ~T R ) L  p a r a ~~r a p h  I V — 6

SAh E R E C O R D  A R E A  c l a u s e
S A Y C  RECO RD A R E A  s e r i e s
M ULTIPLE FILE TAPE c l a u s e

Data Division
The file description entry IV— IO
The BLOCK C O . T A I N S  c l a u s e  1W—li

inteaer —1 TO j nte q er— 2 RE C O R D S
i n t e g e r — i  TO i n t e o e r — ?  C H A c A C T E R S

The L INAC,E c l a u s e  1 W — I S
FOO TP. G p h r a s e
TOP phr ase
BOTT O’ phrase

The VALUE OF clause IV 19
i m p l e m e n t o r — n a m e  IS d a t a — n a m e
implem en t or—n am e IS data—name series

Procedure Div ision
The CLOSE Statement IV— 20

UO R E W IN D ,  R E M O V A L ,  or LOCK
f i l e — n a m e  series

The OPEN statement 1V 24
INPUT

R E V E R S E D
NO REW IND

OUTPUT
NO R E W IND

EXTEND
file—na m e se ries
INPUT, O U T P U T ,  I— B,  and E X T E N D  s e r i e s

The USE s t a t e m e n t  1V 3?
E X C F P T I O N / E P ~~OR P R O C E P ’ J R L  CN f i l e — n a m e  s e r i e s
€ X C E P I I C N / n R R O R  P N O C E D U ~~F ON E x T E N D

The ~ R I T F  s t a t e m e n t  IV — 3 4  -

F 4 E F O R E / A F T C R  i d e n t i f i e r  L I N E S
BE F O R E / A F T E R  m n e m o n i c — n a m e
A l E N D — O F — PA G E  ieper .’t i v e— S t a t e m e n t

29 . -
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2.7 RELATIVE I—P LEVEL 1

Lan”ua qe C o n c e p t s
U s e r — d e f i n e d  w o r d s  1—76

file—name
r e c o r d — n a m e

1—0 s t a t u s  V 2

E n v i r o n m e n t  D i v i s i o n
The FILE—CONTROL para g raph V—5
The tile control entry V 5

SELECT clause
ASSIGN TO imple m entor—name clause
ORGANI ZATION IS R E L A T I V E  clause
ACCESS MODE clause

S E Q U E N T I A L
R A N D O M

FILE STAT US claus e
The 1— 0 — C O N T R O L  pa r ao raph V— 7

RERUN clause
SAME A PE S clause
SAME AREA series

Data Division
File Section W—l 0
The f i le d e s c r i p t i o n  en t r y  V 1 i
The r e c o r d  d e s c r i p t i o n  e n t r y  V 1 0
The BLOCK C O N T A I N S  c l a u s e  V — i ?

integer CH A R A C T E R S
integer RECORDS

The D A T A  N E C O R D S  c l a u s e  W 13
data—name -

da ta—name series
The L A B E L  R E C O R D S  c l a u s e  W — i 4

S T A N D A R D
OMI T T E P

The R E C O R D  C O N T A I N S  c l a u s e  V i 5
in teger —i TO inte ,er— 2 C H A R A C T E R S

The VALUE OF clause W— 16
im p le mentor—na m e IS literal
i.plem entor—na me IS l i t e r a l  series

Procedure Divi si~~rn
The CLOSE statement V—i?

WITH LOCK
f i l e — n im e  seri e s

The DELETE st a t e m e n t  V—i 9
Iw VA L ID KE Y phrase

- -~~~ The OPEN statement V—20
INPUT

30
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OUTPUT
1-0
file—na me Series
INPUT, OUTPUT, ari d 1—0 series

The h EAD Statement V—23
INTO i d e n t i f i e r
AT END phrase
INVAL ID KEY phrase

The R1i ~R 1TE statement V— ?6
FROM iden t i f i e r
I NV A L i D  KEY p h r a s e

The USE s t a t e m e n t  V — 3 D
E X C E P T I O N / I  R R O R  P R O C E D U R E

ON file—name
ON INPUT
ON OUTPUT
ON 1— 0

The WRITE statement V—3 2
FR O M i d e n t i f i e r
I N V A L I D  KEY ph rase

31
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2.8 NIL A T IVE 1—0 LEVEL 2

All elements of 1 REL 0,2 are a p art of 2 NF L O~~2

Env iron m ent D i v i s i o n
The F I L E — C O N T R O L  paragraph V—S
The tile con trol entry v—S

SELECT clause
RESERVE integer AREA (S ) clause
ACCESS MODE iS D Y NA MIC clause

The 1—0— CO N TR O L para g raph V—7
SAM E R E C O R D  A R E A
SAME RECORD AREA entries

Data D ivision
The file description entry V i 1
The BLOCK CONTAINS clause V—i ?

inte g er— i TO in teger—? RECORDS
int eg e r—I TO inteqer ? CHARACTERS

The VALUE OF clause V—1 6
imp lementor—name IS data—name
im pt em entor—na m e IS data name entries

Procedure Division
The READ statement V— 23

NE XT R E C O R D
The START statement V—28

KEY IS phrase
INVALID KEY ohrase

The LiSt statement V—30
EXCEPTION/ERROR PROCEDURE

ON f i l e — n a m e  s e r i e s

32 
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2.9 INDEXED 1— 0 LEVEL 1

L a n q u a a e  C o n c e p t s
U s e r — d e f i n e d  w o r d s  1—76

Ii Ic—na m e
r e c o r d — n a m e

1—0 status v i—?
E n v i r o n m e n t  D i v i s i o n

The FILE—CO N TROL p ar aa r ap h W I—S
The file control entry WI—S

SELECT clause
A S S IGN T O  i m p l e m e n t o r — n a m e  c l a u s e

2.9.1
* T he  compiler requires t he  A S S I G N  c l a u s e  to i m m e d i a t e L y  fo ll ow
* the SELECT clause in a file control entry.
* (1x227 A.?)

OR SA N IZ A -TI ON IS P :DEXED clause
ACCESS MODE clause

SEQUENTIAL
R A N D O M

RECORD KEY clause
FILE S T A T U S  c l a u se

The 1—0—C O NTR O L p ara a ra D h V I— °
RERUN c l aus e
S A - ~E A Q E A  c l a u s e
S A T M E  A R E A  s e r i e s

D e t a  D i v i Si on
F i l e  S e c t i o n  W I— l i
The f i l e  d e s c r i p t i o n  e n t r y  V I — i 2
The record description entry V I—l i
The FLOCK CO N TAI N S clause V I— i 3

integer C H A R A C T E R S
integer RECORDS

The D A T A  R E C O R D S  c l a u s e  V I— i 1 .
d a t a — n a m e
da ta—name serie s

The LABEL RECORDS clause VI 15
S T A N D A R D
O~ I ITED

The REC O R D  CO NTAINS clause V I— i 6
int e ger—i TO integer—? C H A R A C T E R S

T h~ V A L U E  OF c l a u s e  V I— 1 ?
iui p lmm en tor—na np e IS literal
im plementor—nam e IS literal series

Procedure Div i sion
The CLOSE stat ement V I—18

WIT H LOCK
file—na me series

33
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The PEL t TI St at eurent  V 1 20
INV A LID KEY ph r a s e

The OPEN s t a t e m e n t  V1 21
INPUT
OU TPUT
1-0
file—name series
INPUT, 0UTPUT~ and 1—0 series

The RE A D  statement VI ?4
INTO i d e n t i f i e r
AT END ph rase
P-~~AL ID KEY p hrase

The R E W R I T E  Stote rent V I 28
FROM iden t i f i e r
iNVALID KEY phrase

The USE state m ent VI 32
EXCEPTIO N /E RRO R P C C C E D U R E

ON f i l e — n a m e
ON INPUT
ON OUTPUT
ON 1—0

The WRITE Statement V1 33
FROM i d e n t i f i e r
INVAL ID KEY phrase

3’
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2.10 I N D E X E D  1—0 L E V E L  2

A l l  e l e r ~e n t s  o f  1 I~.t 0~~2 a re  a C a r t  o f  2 INX 0,2

En v ir on s€- nt D i v i s i o n
The F 1L 1—C UI.TR OL p ir~~ ir~~ph V I — 5
The file control entry V 1 5

SELECT cl ause
RESERVE inte g er A P E S ( S )  c l a u s e
A C C E S S  hO PE IS DY~ fl’IC clause
A L T E R \ A T E  R ECO RD K EY clause

2.10.1 
* The A L T E R N A T E  R E C O R D  KEY clause is not sup co rted.
* (11235 A)

W I T H  D U P L I C A T E S  p h r a s e
The I — 0 — C 2 N T R ~)L p a r a n r a p h  V I — 8

SAFE R E C O R D  clause
S A M E  R E C O R D  A R E A  s e r i e s

D a t a  D i v is io l
The f i le  descript ion entry V 1—12
The BLOCK C O N T A I N S  clause V I—1 3

in teg e r—i TO i n t e — e r— ?  R E C O ~~DS
in t e g e r — i  TO in t e~~er—2 C H A E A C T E R S

The VALUE OF clause V1 i7
i’r p l e n i e n t c a r — n a — e  IS d i t a — n 3 r e
ii B l e r n entor—na me IS d a t a — n a m e  ;c~~ ies

Procedure Division
The R E A D  s t a t e m e n t  V I — ? 4

KEY IS r hrase
NEXT RECORD

The START statement V I—3 0
K E Y  IS ph r a s e
IN VALID KEY p h r a s e

The USE Statement V I—32
EXCEPT ! ON IF P R O P  P R OC F DUPE

ON f i l e — name series

35
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2.11 SO R T— M E R GE LEVEL 1

L a ng ua g e  C o n c e p t s
U s e r — d e f i n e d  w o r d s  1—7 6

f i l e — n a me

Environment D i v i s i o n
The F I L E — C O N T R O L  pa raøraph V II—?
The file control entry V I1 —2

SELECT clause
A S SIGN 10 im p L e m e n t o r— n a m e  c l a u s e

D a t a  D i v i s i o n
F i le  S e c t i o n  V I I — 5
The s o r t — m e r g e  f i l e  d e s c r i ption entry V I I — 5
The DA T A  RECO RDS clause vI1 6
The R E C O R D  CONIAIN S clause V 1I— ?

Procedure Di v i sign
The RELEASE Statement V 1I i?

FROM phrase
The RETU RN statem e nt V 1 1 — I 3

IN TO phrase
AT END phrase

The SORT state m ent (only one SORT statement , a STOP
RUN sta t e m e n t ,  and any a s s o c i a t e d  i n p u t - o u t p u t
p r o c e du res  a l l o w e d  in the  n o n d e c l a r a t i v e
portion of a pro g ram) V 11 14

KEY data—name
data—name series

ASCENDING series
DES CENDIN ~ series
m i x e d  A S C E N D I N G / D E S C E N D I N G
IN PUT PROCEDURE phrase

T HRJ
USING phrase
OUTPUT PROCEDURE phrase

THR U
G IVING p hrase

36
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2. 12 S O R T — M E R G E  LEVEL ?

A L L  e l e m e n t s  o f  1 S R T  0,? a r e  a pa r t  of  2 S R T  O~~?

En v i r o n m e n t  D i v i s i o n
The F i L E — C O N T R O L  p ar ag raph V II— ?
The fil e  con troL entry VII— ?

SELECT clause
Th I O C O N T P O L  p a r a o r a p h  V I I — 3

S A M E  R E C O R D  A R E A  c l a u s e
S A M E  5 O R T / S Q R T _ M f ~~rt  A R E A  c l a u s e
S A V E  s e r i e s

P r o c e d u r e  D i v i s i o n
The £ E R G E  s t a t e m e n t

K E Y  d a t a — n a m e
d a t a — n a m e  s e r i e s

A S C E N D I N G  s e r i e s
DE S C E N D I N G  s e r i e s
m i x e d  A S C E N P I N C . I D E S C E N r I N c ,
C O L L A T I N G  S E Q U E N C E  p h r a s e
USING ~hr a s~
O U T P U T  P R O C E D U R E  p h ra s e

Tt4 R L!
G I V I N G  p h r a s —

The SORT st a t e m e n t  ( m u lt i p l e  S O R T  s t a t e m e n t s  a r e
p e r m i t t e d )  V II— 14

COLLATING SEQUENCE phrase

37
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2.13 SEO t’ENT AT 1’~ L E V E L  1

La nguage Concepts
Us e r—defi ned wo rds 1—7 6

s e g m e n t - n u m b e r

Procedure Division
Seg m en t—n~~m bers IX—4

F i x e d  se oment nu r rbp r ran G e D throu gh 6°
N o n — f i x e d  se qmcn t— nug .t.e r range SO tb ro u 3h 99
A l t  sec tions w i t h  S t e  s a m e  ~ egi r e n t — n j m h e r  m i s t

be to gether in the source pr ogram

38
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2.14 S E G f r E N T A I 1 ’ . LEVEL 2

A l l  elements of 1 SEG 0,2 are a t a r t  of 2 S E C ’  3 ,2

E n v i r o n m en t D i v i s i o n
The O t J t C T — C ~~’~’UT [ P par a g r a p h

SEGME NT—L i’I T Ix—5

Pro cedure D i v i s i o n
Segme nt—numbers I X 4

Sect io ls wit h  the same se-, fnent — nu n ’h er need not
be phys i c a l l y  c o n t ig u o u s  in t h e  s o u r c e  p r o g r a m

__  
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C C V S 7 A — V 5 k 1 8 0

2 .1 5  L I F R A R Y LFR ’R L I

L .~n~~uage Co n c e p t s
U ser— c~e f i n e ~ w~~rds 1—76

text—na m e

A l l  d i v i s i o n s
The COPY statement 

40
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2.16 L I t F c A R Y  L E V EL 2

A l l  elements of 1 LIb  0 ,?  a r e  a p~, rt  of 2 LI~ 0,?

Lan~~ua oe Co n c e p t s
U s e r — d e f i n e d  words 1—76

L i b r a r y — n a m e

A l l  d ivisions
The COPY statem e n t  1— 2

OF li b r a r y — n a m e
2.16.1

* The c o m o i l e r  ca not process COPY s t a t e m e n t s  c o n t a i n i n g
* a text —name q u a l i f i e d  by a L i b r a r y — n a m e  i~~en t i f yin q the

COBOL li b rary in w h i c h  the t e x t  resides.
* (LP2~)7 A )

REPL AC I\~ p h r a s e

41 
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2.17 DEFLI G LEV E L  1

2.17.1
* T h e  Debu g ~oi ule is not supported .
* (DE’~tJG ‘o~~j l p )

La nguage Conc epts
S p e c i a l  r e g i s t e r s  I_ Mo

D E F U G — I T F ~ 
x I— i

E nviron m ent D i v i s i o n
The SDURC E—C D~~PUTE P ~ a r a o ra p h

W ITH DEB UGGI N G NO DE clause X 1 3

Procedure Division
USE FOR DEBUGGING st a tement X 1 4

p r o c e d u r e — n a m e
procedure—na m e series
ALL PROCEDU R ES

Deb uo qin g Lines X1 1O

42
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2.1W DEb UG LEVEL 2

2 .1?.i
* T h e  De~~ug I’oduL e  is not s u p p o r t e d .
* (See 2.17.1)

All elements of 1 DEb O~~? are a part of 2 DEB 0~ 2

Procedure Division
USE FOR DE RU G G ING statement X I 4

ALL R E F E R E N C E S  OF i d e n t i f i e r  Series
file—na m e  series
cd—na me series

43
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2.19 I N T E R — P R O G R A M  COd~’UNICA1I O N L E V E L  1

Data Division
li nk age S e ction 111—2

Procedure D iv isi on
Procedure Div i sion head er 511— 4

US ING p h r a s e
The CALL state m ent 51 1—5

literal
USING dat a — n a m e  series

The E X iT PRO GR A M statement 111— 8

46
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2.20 IN T I R — P R O G R A E 1 C ~~UNI CA1 I c t N  LEVEL ?

Al l  elements of 1 IPC 0,? are a part of 2 IPC O~ 2

Procedure D i v i s i o n
The CALL state m ent 511—5

i dent if i er
ON OV ERFLOW phr a se

The C A N C E L  statement 111— 7

45 
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SECTIO N 3. CO tm PI LE R  S T A T U S

Sec tion 1.5 ex p l a i n s  t h e four l e v e l s  of F e d e r al Standard C000L. T h i s
sec tion L i s t s  the d i s c r e p a n c i e s  d e s c r i b e d  in S e c t i o n ? by the Fe r ~er~~l L evel
in w h i c h  the p r o b l e m  occurs. A l l  errors lis ted for a lc .wer l e v e l  are also
errors in any hi n her level , even tho u gh they are listed only in the Lower
level. The para g raph number from S e c t i o n ? is used to reference the errors
in each Federal level.

3.1. Low Level

2.1.1 PROGRAM COLLATING SEOI J E NCE clause resulte d in error .
2.1.2 Switches are not Su~ po rt ed .
2.1.4 DIS FLAYed nu1~e r i c  da ta is i n c o r r e c t l y  edited.
?.S.1 Com pi l e r  rejects C 0DF— ~~E I IS ... clause w/o ‘IS’.
2.5.2 Non—s tandard code r r u u i r e d  for AS C II (55 .4) tape files.
2.5.3 A T END clause reouired in READ state m ent for 1— 0 file.
2.5.4 DefauLt value of A D V A N C I N G  p hrase is not A F T E R  1 LINE.

3.2. Low—Intermediate Level

2.17.1 Debuo mo du le is not supp orted .

3.3. H io h— Inter red i ate

2.2.1 ACCEPT i~~e n t i f i e r  FR’~N DAY statement — resu lt is one
greater than correct J u t i a n  date.

2.2.2 INSPECT state m ent w i t h  m u L t i — c h a r a c t e r  operands and m u L t i p l e
TALLYING and REPLACING operands did not execute correctly.

3.4. High Level

2.9.1 A SS IF -N clause must im r~e d i a t e l y  follow SELECT clause in
file control entry.

2.10.1 ALTERNATE RECORD K EY clause is not supported.

2.16.1 COPY statement w i t h  t e x t — n a m e  qualified by library—na m e
Can not he c om pi led.
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SECTIO N 4 SO FT~~A RF L N V I R O N ~~ENT .

The compi l er ref renc ed in this docu r~ nt was vali d ated usin- the so ftw are
environm en t described in t h i s  s~~c t i o n . ~hen usin g a :no d ificati o n of the
d~~sc r ih ed env i ronm .ant , t he  co rn Ier may or m y  r o t  c o n t i n u e  to c c r f o r ~ to the
St~~ndard. It should be noted t h t  durin n the v a t i - l i t j o n  process, an a t t e e p t
is m ade to vali date as m any d i f f r snt opti ons as possible.

The use of com pil e r ptipn s. im p l e n en t or—na me s in the Envir onm ent Divi s ion
aid any form of optimization which is riot d e scri b e d in this report could cause
the c om piLer to produce a pro n ram that does not perform accordin g to the
specifications of  S t a n d a r d C~~U0L. Only the environ m e n t described in this
document has been use d w i t h  this co rn Ier to s i t i s f y  t h e  r e q u i r e m e n t s  of SIPS
PJB 21—1 and FP~~R 1U1—3 2.1~~05.1a. 

(Sn y d e v i a t i o n s  w h i c h  must be corrected as
per the referenced FP~~R are de s cr ibe -~ jr r ections 2 and 3 of this report.)

1. Options or parameters used on the processor call statement for the co m pi ler ~The foL low in - opt ion s /par ,set ers were used durinc the v a l i d a t i o n _

Opt ions specified:

None

~pt ions defaulted:

N /A

2. Environm ent Division im plnx erntor—na m es .

Printer destined file s

LP I

Tape files

MIA n

Sequential Aass—s tor aqe files

DSK

Random A ccess files

DSK

Sort files (5D)

DSK,DSK,FSK

Switch names

- 
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Not supported by the compiler.

Source C o ri u t er names

BE C SY STE P—1 O

Object Computer names

DEC SYS IF V~~lO

3. Op t i m i z a t i o n . The con t~i L e r  ray or may not have o p t i m i z a t i o n  features.
If there was an o p t i m i z a t i o n  feature a v a i l a b l e ,  it was ucci during the
val idation process (dur in ~ a separate execution of the C o m p i l e r  V a l i d a t i o n
Syster ) to d e t e r m i n e  if its use causes the c o m p i l e r  to p roduce a pro lram w h i c h
does not g i ve  the  e x p e c t e d  r e s u l t s . If the  o p t i m i z a t i o n  is invoked  t h rough
the compiler c a l l  sta tement then it is mentioned in p a r ao raph 1 above. If
it is invoked throug h th e introduction of syntax in other than the Data
and Procedure D i v i s i o n s  of the source pro oram it is sh own below. O p t i m i z a t i o n
w h i c h w o u ld  r e o u i r e  m o d i f i c a t i o n  to  the  D a t a  and P r o c e d u r e  D i v i s i o n s is not
considered in this repo rt in that it is beyond the scope of the use of
standard CCBOL and th~ va l i d a t i o n  process.

Op timization was not consid ered for th i s  v a l i d a t i o n .

4. Compiler.

C6L74 Version 1

5. Operating system.

TOPS—b .

- 48
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5. ASC I I Validation

A S C II V a l i d a t i o n  is p e r f o r m e d  by runnin g a sequence of three CC /S?4 pro-
grams (51:11?, SQ119, SO1?U ) u sin i s p e c i a l  procedures. The purpose of this
specia l run is to va l i d a t e  that in fact the co ’”p i le r/c .p e r a t ina sy s tem being
tested is capable of p ro cessing an ASC I I tape file and an ASCII card f i l e  pro-
duced (in accordance with the appropri ate A m e r i c a n  N ational Standard) on anot h er
system . There is also a m a gnetic tape and a card f i l e  created in A SCII du rir.~
the validation which w i l l  be taken to another system for further E rocess i ro t c
d eter m ine whether the cor mc iter/o p erati n q syste m being tested can also produce
A SCI I files.

This test inn is b ased on several American N ational Standards and presumes
their su~ p ort by the compiler/operating system being validated. These are:

1. American National Standard Programming Languaoe COECL 53.23—197 4

— The CODE—SET clause is used to read and write the ASCII
fiLes.

— The PROGR AM COLLATING SEQUENCE clause is used to process the
data in A SC II mode as well as native rode.

— The SIGN ...SE PARA TE clause is used for signed data and all
data is in the DISPLAY (character) mode.

2. A m e r i c a n  N a t i o n a l  Standard Code for Information Interchan g e
(A SCII) X3 .4—1 96~~. (Note that th i s descri t es the code , not the
labelin g and tape recording formats.)

3. Am erican National Standard HoLLer i th Punched Card Code,
x3.26—1970.

4. America n National Standard Magnetic Tape Labels for Informati on
lot e r c h a n o e .  53 . 27—1969 .

5. American National Standard Recorded ~aaneti c Tape for Infor m at i~~’-i n te rchange  (800 CPI. NZ R I ) .  53 .23— 1967.

6. Ameri c a n  National Standard Recorded Ma gn etic Tape for In f o rm a t i c r
Interchan ge (1600 CPI, PR). 13.39—1973.

The language of the 1974 COBOL Standard provides the c a p a b i l i t y  to accept ,
p rocess, and produc e ASCII code. The A SCII Standard describ e s the code insof ar
as t he  b i t  a r r a n o e m e n t  and c o n f ig u r a t i on ,  but does not a d d r e s s  r e c o r d i n o  t e c C -
niques , record formats or any L a beLing scheme. The ~1tO CPI, N ? R I  ~ ann e t i C  t a r e
recordin~ standard was used to establish the recordin g density an~ te c h n i q u e s .
(1600 CPI. P1 based on 53.39—1973 ~Re cord ed Mag n e t i c  Ta r e for I n f o r m a t i o n  Inter-
chanae ” could be used under special arrangements. ) The tape L a b e l i n i  scheme
used  In t h e s e  t e s t s  is based on x3.27—1c69 hut is also com p a t i b l e  w i t h  the
revision to that tape label standard. Only the VOL 1, HDR1 . and IOFI labels are
used.  The r e c o r d s  are f i x e d  t enoth and unblocke d .
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Dur ing  the v a l i d a t io n ,  the  V a L i d a t i o n  M ana g e r for the Federa l CO9OL Com-
p i l e r  T e s t i r ,  ser v i c e  would use t h e  n e c e s s a r y  A S C I I  m n , n e t i c  t a p e  and c a r d  iii”
in addi tion to t h e normal tape f i l e s  associated w i t h  a v a l i d a t i o n .  For  t h e
A S C i I  portion of the validation the f o l l o w i n g  steps are performed:

1. The tape file and card deck (produced on another computer sys t i- )
are used as input to several pro a ram s desi gned to v a l i d a t e  w h e t h e r
the syste m beino validated can acce p t and process A SCII data. e r- .

chan ces made ourin a t h i s  v a l i d a t i o n  to t he  s o u r c e  p r o - t r a n s  r e a - ~ir-
the d a t a  a re  n o t e d  b e l o w .

2. A tape file and card f i l e  are produced du r i n g  the v a l i d a t i o n  w~~ i~~~
should prove to he i d e n t i c a l  to the f i l e s  d e s c r i b e d  in 1 above.
These two files are then processed on a different Computer syste-
to deter m ine the degree to which the syste m being v a li’~at ed sup-
ports the ASCII standard . Any changes made during this v a l i d a t i c r
to the source prooram producing the data are noted below.

ResuLts for this Validation

The s y s t e m  w a s  ab le  to bo th  rea d and produce the reou ired A S C I I  f i l e s
basec on references 2 and 3 above. 800 CR1 N ZR I to m a g n e t i c  tape was used
(reference 5 above). The f o l l o w i n g  m o d i f i c a t i o n s  had to be wade in order to
f u l f i l l  the ASCI I va l i g ati o n re q uire m ent.

1. The tape lab e lin g standard (reference 4 above ) is not supp orted
by the Operat i n o Sys t ern used durin g the v a l i d a t i o n .  ~n u n t a h e l i ~.-
ta pe f i l e  was used as input and the LA b E L  R E C O R D S  c l a u s e  in e a c h
of the s o u r c e  p r o g r a m s  w a s  m o d i f i e d  to r e f l e c t  O M I I 1 E D  l a b e l s .

2. The non—standard clause R ECO R D ING MODE IS STA N D A R D  A S CII wa s
added to the SELECT statement of each of the tape files in order
to use the A SCII Code described in reference 2 above. ( N o t e  —
The CODE—SE T clause in t h e  F i l e  D e s c r i p t i o n  Entry w h i c h  should
h av e  a c c o m p l i s h e d  t h i s  f u n c t i o n  d id  n o t,  t h u s  t he  in t roduc t ion
of the non—standard R E C O R D IN G  MODE clause. )

50

- - . - . p 
~~~~~~~~~~



CCV S74— V SR1bO

A P P E D IX A

V A L I D A T I O N  SU~~~A PY W O R R I N G  DOCUMENT

A — i  Th is a p p e n d i x  i s  a w o r k i n g  Ra p e r  p r o d u c e d  du r inq  t h e  v a l i d a t i o n
and documen ts  t h~ resul ts 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  e a c r  o f  t h e
p r o i r a m s  c o m p r i s i n g  the CCV S . T h e  r e s u l t s  c o n t ~~ i r . ed  h e r e i n  a re  ba s e d  on
t he  use o f  t h e  co ;’ p i le r  w i t h i n  the V a l i d a t i o n  E n vironment i d e n t i f i e d  in
t h i s  ap pend i x . T h i s  a p pe n d i x  ( V a L i . ~ a t i o n  S u m m a r y  ~or kin ’i D c cuu r e rit ) is not
p a r t  o f t h e  o f f i c i a l  V a l i d a t i o n  S u . - a r y  Re p o r t  (VSk > and is rot jr- tended
to reflect in any w ay the c o m p i l e r s use fulness or de g ree of conformance
t o t h e  L aog u a o e  s p e c i f i c a t i o n s .

The r e a d e r  of  t h i s  a p p e n d i x  shou ld  keep in m i n d  t h a t  the same pro-
b lem a r e a  may a p p e a r  in o n c e  t h a n  on, p r o g r a m ,  but  is c o r s i d e r e d  only as one
s i ng le  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  o n l y  onc ~ iii t h e  body  o f  t h e
V S R .  ( The V S P  w i l l  in turn O n l y  reference the f i r s t  O c c u r r e n c e  of the
problem in the appendix. )

This appen d i x  is d i v i d e d  into two p a r t s .  The f i r s t  p a r t  d e s c r i b e s
the V a L i o a ti on E n v i r o n m e n t . The secr nd part of the docume nt is d i v i ’ e d  into
cate gor ies of inf o r m a tion: c o m p i l a t i o n  and e x e cu t i o n  results.

The reference docum ent for C’~I~O1 is FIRS PUB 2 1— 1 (X’.23—1974).

- 
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VA L I (:ATI n~ F \V I L .e r . ~T

C ) V P I L E R  I D I : T I F I C A I I O N :  D I G I I A L  E ( .UIP~~F~~ T C P R I e k ,T I 0 ’ : ,  C~~l?4 V~~R S I O N  1

C D M P U T t R  SYSTEM: D FC S Y S T l v ~~10 M~~rifL 1O~~O

O i l  ‘~ 5 IINI, S Y S T E r :  T O P S — l O
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DEPI I C r’Pr~lILE

D~~1O1 t h r u  DP1O5, DB?O1 thru DP204

The test set for this module wa s not run since the standard DEBUG MODULE
has not been im p l e m e n t e d  in t h i s  c o m p i l e r .
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I N T E R — P R O G R A M  C D h NtJN1C A TI)N , L E V I L  1

IC T J I  thru IC 1IS, IC 1S1, IC1S?

A . Com p i l a t i o n

No errors.

B. Execution

No fai lur es.
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I N T E R — F R O G R A ~ C O M Y U N I C A I I O N ,  L E V E L ?

11201 t h r u  ~~ 206

A .  C o m p i la t i o n

4 
No errors.

B. Execution

No f a i l u r e s .
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I N D E X E D  1—C , LE V E L  1

IX 1 1 t i r u  I x i a ?

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

No errors.

P. Execution

~-o faiLure s .

56



CC V 5 74—V S R18O

I~~D E X E D  I — J .  L E V E L ?

I X ? J 1  t h r u  IY ~~04

A .  C o~~ - i l a t i o n

No e r r o r s .

B. Ix e c u t i o n

No f a i l u r e s .

15205 t h r u  IX2O~

A. Compilation

1. In Ix 2 05  t h r o ug h  I a2 nS .  a l l  r e f e r e n c e s  t o  A L T E R N A T E  R F C O R D
KEYs were rejec ted as ‘P~PROE k R  CL AU SFs~~.

2. In IX 2 0 7 ,  one S E L I C T  c l a u s e  is not f o l l o w e d  im m e d i a t e l y by
an A S S IGN C la u s , ,  but b y a series of the c p t i o n & t  cl aus e s ,
and tten the A S S I G .  clause. T h i s  S E I 1 C T  sentence e l i c i t e d
the fatal error , ‘‘ASSIG. ’ IS THE ON LY A L L O w F E  wC’~~D HE R E ” .

B. Execution

IX205 through 15208 were nOt run because of A L T E R N A T F  K EY tests
(not supported).
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L I O P A c Y ,  L E V E L  1

LblOl t i r u  Lh107

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

‘.o errors.

Ii . Exec ution

No f a i l u r e s.
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L I l R A ~-~Y, L E V E L  2

LR2~’1 t P r u  LF205

A . Corm t - i l a t i o n

No e r r o r s .

~4 . Execution

No failure s.

LP2O Ô

A. Com p i L a t i o n

No errors.

B. Execution

LP206 had one test failure because that tes t involved the use of
debuo Lines which are not supported by the compiler.

L32 0 7

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

The compiler aborted while compi li no LB207. The c o m i i l e r  could not
handle qualified text names in C O P Y  statements r eq uirino the use
of more than one library at compile time.

B. Execution

Coutd not run due to compi l er abort.
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NU C L E U S ,  L E V E L  1

~C101 thru NC 1U~

A. Com p i l a t i o n

A l l  refe rences to hardware s w i t c h e s  were op tioned out  prior to
val i dation si i ce the system does not provide S w i t c h e s .

B. Execution

No f a i l u r e s .

NC 109

A. Com pil a t i o n

No errors.

B. E x e c u t i o n

A l l  tests Involving th e D I S P L A Y i n g  of num e r i c  data items f a i le d .  T h e
c o r r e c t  and computed results a r e  as follows:

TEST CORRECT RESULTS C )MPIJ TED R E S u L T S

DI SP—TEST — 3 0123456789 123,456,789

DISP—T EST—7 ...1C0123456789A. .. ...1C123,456,789A ...

D I S P — T E S T — 1 3  ... K 0 1 0 2 0 3 0 4 0 5  .. . ... E 12345

NC 11O thru 5C120. NC 1S1 thru NC16 5

A. Compilation

A l P, references to hardware switches were option e d Out prior to
validation since the syste m does not provide switch e s.

B. Execution

No failures.
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N U C L E U S, L E V E L  2

N C 2O1 t h ru NC 21 3

A. Co ’p i l a t i o n

No e r r o r s .

b. Execution

No f a i l u r e s .

N C21 4

A. Comp iLat i on

In NC214. the construct set

O R J E C T — C O ~~PUTFR .
DECS Y STE PI— 1O
PROGR A4I C O LLATI N G S E Q U E N C E  IS N — A — T — I — V — E .

SPEC I A L — N A M E S .
N — A — T — I — V — E  IS NATIVE.

caused the compiler to generate incorrect code wh i c h  resulted
in errors during the subsequent assembly phase. T h i s c~ used
QI rn T I—T FS T— 4 to fail at e x e c u t i O n  ti m e . k.hen the above construct
Set was m odified to appear as:

O b J E C T — C O M P U T E R .

O F C S Y S I E M — 1 O

PROGRAM C PLL A TI NG SEQUENCE IS N A T I V E .

thus removing the SPECIAL— NA M ES link , Q U O T E — T F S T — 4  passed.

B. Ex ecution

In NC214. the J u t i a n  date for the day the test was run (X’ F E - ~ 19 77)
was incorrectly shown as 77040 instead of 7?C3~ a s e x p e c t e d .  Th e
construct be ing exercised was ACCEPT i d e n t i f i e r  FRO M Ba y .

NC2 1 S

A . Compilation

No errors.

B. Ex~~cutjon

No failures.

PlC 216
- 
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A .  C o m p i l a t i o n

No errors.

B. Execution

In NC216, the following IN SPECT test is executed:

IN SPECT identifier —i T A L L Y I N G  i d e n t i f i er—? F OR ALL ‘A •
i d e n t i f i e r — 3  FOR L EA B I N G  ‘PH’
i d e n t i f i e r— 4  FOR C H A R A C T E R S  B E F O P E  ‘.‘

ide n t i f i e r — S  FOR C I I A h A C T E R S  A F T E R  ‘AL’
R E P L A C I N G

F I R S T  ‘L • B Y  ‘1?’ A F T E R  INITI AL ‘AL’
FIR ST ‘B A D ’  BY ‘ii i’ A F T E R  ‘L
L E A D I N G  ‘B A D ’ DV ‘lii’ B E F O R E  INITIAL Q’
F I R S T  ‘ BA D ’  BY ‘2 7 2 ’  B E F O R E  I N iT I A L  ‘ 2’
FIRST ‘BAD’ BY ‘722’ AFTER ‘ALL
ALL ~~~ BY ‘2’ AFT C R  ‘AL’ .

The initia l. contents of identifer —1, PICTUREd as 5(83), is:

PH YES AH YES W .C. FRITO E S HE R E. ANYON E WHO HATES
DOGS AND KIDS CA N NOT BE ALL  B A D .

The test gave the following error indications:

COMPUTED V A L U E  C O R R E C T  V A L U E

identifier—i (last eiqht char. AL Z ZB ADZ A LZZ ?ZZZ
final value )

identifi e r—3 1 0
i d entifi e r—4 15 13
id e ntifie r—5 6 5

For i d e n t i f e r — l ,  since the boundary for comparison in the second
REPLACIN G p hrase (AFTER ‘L ‘) is established before ‘L ‘ is
replaced by ‘7!’ (first REPLACIN G clause ), ‘BAD’ w i l l  indeed
he matched and replaced by .217 . . (See 11—71 . 5(c),]

For ident i fi e r— 3 , the second TA LLYING for Lea din o ‘AR ’ w i l l
never participate in a comp arison because each ‘A’ in the first
TALLYING clause operation is m a t c h e d  p r i o r  t o  the ‘AR ’ com parison.
The match of ‘A ’ terminates thp comparison cycle on the ‘A ari d
starts a new comp arison cycle on the character that is i r s ed i at et y
to the rig h t of the matched ‘A’. (See 11—70 5 (c) and 11—71 6(c).)

For id ent i fi er—4 . whenever an ‘A ’ match is ma d e by the first
TA LLYI NG cLause , the third T A LLYIN G clause is not p e rformed , so
the Count of “ C H A R A C T E R S  Pt FORE ‘.‘ is 13 (or 15 — 2) •nd not
15.
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For ide ntifi e r—5 , and for the same reason as above, the num ber
of “ C H A R A C I E R S  AFTER ‘AL’” is S and not ~~, since the ‘A’ in
the L e st six characters of the str ino is m atched by the first
T A L L Y I N G  cLause, and thusty is not eli g ible for matching by the
fourth TALLYING clause.

MC217, NC218

A. Compilation

No errors.

B. Execution

No f a i l u r e s .
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R E L A T I V E  1—0 .  L E V E L  1

RL1J1 t~~ru PL 1O9,  R L 1’ l  t h r u  b L l S 3

P. Co~~p i la t ion

No errors.

P. Execution

No failures.
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R E L A T I V E  1—C, LEVEL ?

RL~~C1 t E r u  RL2Q 5

A. Com p i l a t i o n

No errors.

B. Ex e c u t i o n

No failures.
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C CV S 7A— V SR1 80

S E G M E N T A T I O N ,  L E V E L  1

S~ 101 thr u SG1(~6

A .  Comp i l a t i o n

ho errors.

B. E x e c u t ion

No failures.
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CCV S74— VS R18 O

S E G ~~E N T A T I C N .  L E V E L  2

5~~2L 1 t~.ru ~ ‘ ? 9 4

A .  Co m i i t a t i O n

No errors.

P. Execut ion

No failures .
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C CV S 7 4— V SRT8 O

S1 .If I N T I A L  A C C E S S ,  L E V E L  1

Solo,

A , C c m p i L a t  ion

No e r r o r s .

P. Ex e c u tion

SC 1L1 and 50151 m o n i t o r  t h e  u s e  and o m i s s i o n  of the E D V A N C I N G
p h r a s e  in ~ R ITE st a t e~~ents . 1n co rr ~~c t s p a cin o was p e r f o r m e d  w h e n
the om i s s i o n  of the A V A ’.CI\ G ras e a p u .~r e n t L y  d e f a u l t e d  to

(P F O R E  1 LI N E instead of ,.. A F T E R  1 LINE as the Standard
requires,

S O l O ?  t h r u  SQ11 7

A . Compil a t i o n

No errors.

B. E x e c u t ion

No failures.

S G 1 1~~, SC.11 9 ,  and 50 120

A . Com p i l a t i o n

1. In S0119 and 50120, fatal errors were flagged on the construct

“ C O D E — S E T  A S C i I — C O D E ”

located in the file d escri p tion (FBi for a s e q u e n t i a l  f i l e .  Ic.
each case when the o p t i o n a l  word ‘15’ was added t h e  c o m p i l e r
accepted the syntax of the state m ent containing the C O D E — S E T
clause.

2. In SQ11B, S0119, ~nd 5 0 1 2 C  t h e  n o n — s l a n d a r d  c l a u s e  “R [ C O Q D I N r ~
MODE IS S T A N D A R D — A S C I I ”  h ad  t o  be a d d e d  t o  t h e  S E L E C T  s t a t e r ~~nt s
for the f i l e s  w h i c h  ~ r o d u c e d / r e a d  A S C I I  tape files d u r inn  t h e
A S C I I  v a l i d a t i o n  of t h e  C o m ~~i t e r / C p e r a t i n ~, S y s t e m . T h e  C O D E —
SET cla use in the F i le D e s c r i p t i o n  F n t r y  was present for thes e
tape f i l e s  and the use of t h e  n o n — s t a n d a r d  c l a u s e  s h o u l d  not
have been necessary.

B. Execut i on

No failures.

$0121
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C C V S 7 4 — v s R 1 bo

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

In ~~~~~~ a f~~t a l e r r o r  “ ‘AT END ’ C LAUSE R E Q U I R E D ”  flag ged the
const ruct

“RO AD SQ—F SS R E C O R D . ”

SQ— 1S5 h~-d been prev i o u s l y  OPENed for 1—0 and had a s c o c i a t e d
w i t h  i t, a d e c l a r a t i v e  proce d ure whose USE s t a t e m e n t  read,

“USE A F T E R  S T A ~~D A R D  E R R O R  PROCEDURE ON 1—0 .”

SO l S i

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

No errors.

B. Ex e c u t i o n

See S G T O 1 .

50152. SOTS 3

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

Np errors.

B. Execu tion

No f a i L u re s .
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C C V S 7 4 — V S ~~1SO

~~ S E~~UE~~TI,. L A C C E S S .  Lfl1EL 2

S~~’C1 t P r u  S~.21N

A. Ccrr E it ~~t j o n

ho e r r o rs ,

b . E x e c u t ion

Nq f~~i l ur cs ,

70



C C V S 7 4 — V S R 1 B O

SO~~T — I I E~ .G E MDD UL E.  L E V E L  1

ST 1 O 1  t E r u  51117

A. Co r t i l a t i o n

No errors.

B. Execu tion

t o f a i L u r e s .
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CC V S74—v5R180

SORT— ”c(RG f 
~ODULE . L E V E L  2

Sf201 thr u ST21S

A. Com p i l a t i o n

No errors.

B , E x e c u t ion

N o failure s.
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C C V S 7 4 — V S R 1 B O

T A B L E - H A N D L I N G  f’CDULE, LEVEL 1

T h iO l  t h r u  T R il l .  T H 1S1,  T H i S ?

A. Compilation

No errors.

B. Execution

No f a i l u r e s .
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CCVS74 ’VS RlBO

T A L E — p Ar , D L I - N .~ ‘L. O U L E .  L E V E L  2

T } 2 3 l  t h r u  T H 2 2 0

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

No errors.

B. E x e c u t i o n

No f a i l u r e s .
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C C V S ? 4 — V S R L N O

CON ’~U. I C A T I O N  P~OD UL E

A u t h o r ’ s N o t e :

E C C IS does not c u r r e n t l y  o f f i c i u l t y  v a l i d a t e  t h i s  module since (1) a
l ar ’T e  v o l u m e  of r e q u e s t s  f o r  i n t e r i r e t a t  ion on t h i s  mod ule have been submitted
to the co c n i za n t  AN SI c o m m i t t e e  (53J4) f o r  r e s o l u t i o n,  and (? )  f a c i l i t i e s  f o r
tes ting f l i s  CCV S rnodjle iere i n s u f f i c i e n t  to d e t e r m i n e  t he  v a l i d i t y  of  these
tests during the develo pme nt of C C V S 7 4 .

‘ o w e v e r ,  t he s u bj e c t  D E C  c o m p i l o r  i r cl u~~es an i m p l e m e n t a t i o n  of th ~
Comm u n i c a t i o n  y .odule and d u r i n g  t h e  o f f i c i a l  v a l i d a t i o n,  t h e  C C V S  t e s t s  f o r
t h is m odule were run on an u n of f i c i a l  b a s i s .  X E  is s i u n i f i c a n t  t o  n o t e  tha t
the im p L e m e n t a t i o n  f u l l y  pass ed al l  t e s t s  w i t h  th.  f o t l o w i n q  exception . wh en
a I-~r o n ra m  i s s u e s  a D 1S ~~B1F t o an Out put t e r m i n a l ,  t h e  C C l ,’G 3 s s u m e S  t t e  t r a n s -
m i s s i o n  l ink w i l t  be b r e k e n  and m . e s s a - ~e t r a r s e i s s i o n  w i l t  c e a s e  f roi, t he  Out~~ot
queue as soon as the m - essa~ e th e n b e i r q  t r a f l s m i t t e O  i~ c o ~~p L e t e d  ( n e x t  ~~~~~~
The DEC ir.p lem en ta t ion does not cease t r a n s m i s s i o n  u n t i l  the c u r r e n t  m~~ssaqe
group is finished (next EoI ).
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