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c I :ci’i u igi’ ( ‘c ) C cv i  , X 3 .  t ~l Si/ i a’~ t i iC nat icrnai module) a’ . thc c l , - ral  COBOL St c i I . u t  a u  ‘i. r~ ‘at i t
‘ t l n l i u , c !  ‘ cr t he C~~t ’ c c l 1ange..,~c. Spec if i cat io ns  for t l € — c ’ a c t ions , th i :  t f i g  c’ r V (  C I c  ( i c  ~~~~~ I
th is ‘e v i s i on  w re d r a w n  f r o m  l Su\ St an d a r d  COBOL X 3 . 2 3 —  development  of , ‘ 74 COBO L cc~ip I cr  Val  c i t  .‘ cc  V i

91a4 .ie~ t l . c  c O D A ~.~ . COBOL J ou r n a l  of I ) ev elor mcnt  , In c orn ot’ a t in g  t i -- t a  f o r  t n  rc- ’; i - n i  i,/t i~’ c i c i  i n t o th ~
d , i t cc i  31 Dc, n i h  r 1971 . A s  a r e ’ c c c l t  , the  T ec i t  lo g S~ r— ex i st i n g  o p e r a t i o n a l  65 • i t ~,)L Compi ler  ‘Fal  L’ .c t  i nn
‘ice Is etiga ~ c’d i,; t h e  i i  v c l c c i — — ~ ’n (  of a COBOL Co. c~~c i  l et  Sy st em .

~~~~Val Idat ion S~ s te rn  fo r  Lii i  S new Ut  ; c , c - : rd , in ccc rpor .i t ing
t e s t s  fo r t h e r c vj c~~- ci  l an guage  i n t o  t i~~ e xI s t in g  1968 Appe ndix A of t hu  3 . ~ u~~i i / s c c c  l a rd  ~- ci  s a
COFt3L (‘ r n p i l c r V a l i u l u t  ion S’.’n t . ‘ihe l u s t  p a r t  of h is tory  of (‘ iW.Cl .. iii cc c . -  f c c l j o w ~ i !, i , i ’ -~~ - r v  f
th e  p u . c r I n c - c at’s oa t h e  r a t  c i a ’,, b i ’h i nd  ch an g e s  from changes t ,c the  St a  n ,i:crc! one Iccok , .  i c r  a ‘l a - c , , . - 1 d i —
t h i n  ‘ hi t o  ‘7 4  ( OISJI. St , cnda id  . 1 - ;  w e l l  as hi~ lii i~~l c t  i ng  r~ et ion and gr ou t hi c f  t h e  COBOl. l a n u ’ ’ .c . 1)0 we t’.
l i ce  new f e a t u r e s  in cc . r c ,’ , , . - e .  T h e  second p ar t  of evolut  i i  n t tiw( rd a ‘ I c  - -c. - - a t ’ l  c’ ’ fi a t , ‘ . 5 :  , ‘ t p c . —

the  pa~ie r dii us cv ’ . cv, ’ I u~ Inc, ’. t int o the COBOl, I ma— if Ica t I on anti at .o;cI i t  h 3 4 o” , ( e n  v ” ’ t c ’ ’, . 4 , ’  c c i
1’ guage I’ i f  w i t h  i’c’c.p t o  t i c , ’ CODASV L COTIOL Journa l  spec i f  i c - i t  ions to  ‘c c ’ v i ,  re Sc un.] a c c i ’ ’  t icc , r .~~ d

0~ Pns..’lopment and r c c  .~c c l  o t her  u ’ i)361111. l anguage  pr c%revs? If i t  c a i n  , c r e  t i  vi’ c - c ~~ ’ t c c , -  ii v ‘ ,
act iv  ‘,t Les . COBOL I cs -c ,  dccl W I ’,!) r , ’- ,’c eu ’ ‘ to t i c , r , - v  i i  (‘OR ’ 1 ‘

and t h e  C) ; DASYI Journa l  of h i e v e l c . t  c i i i
15cR’  IOIYCT I ON

CR I T E B I A  i i ’  - - F  ‘i I~ I Er i t / c U b  \ l c )
The f i r s t  par t  of t h i s  ce[ ’er w i l l  focus on the ~~~~~~~~~ ‘ 4~ TO COB cL ’ 1~~,

)
r a t i o n a l e  beh ind  changet .  f r , c ,c t h e  ‘6~ t o  the ‘ 76 COBOL
Standard  act ~,ei1 as h i g h i l g i c t  rh o  new fe a t u r e s  in the  When conside r ing  at  I changes n i l ., - In  the t .’v i ’ . i , c , .
language.  A l l  coriment s made w i t h  regard to COBOL ‘68 procesi. f r o m  COBO;. ‘ (t  t c  CO1t(’~L 14 , cc - n c l e l  , , cn ’ i c l , r
or CObOl. ‘74 w i l l  he bu s e d  on t i c , ’ i eng cca ! ’, c as dci m e d  the  ei g h t  c r i t er i a  c, ,’ a i t t - c t  w h i c h  c c c  p i  c~~~~ ci change

t f ,  }c n f ,  ~~~~ cc . 3 cccl.  2 ,  r e spec t  ivcc l ) .  was measured . These were c hc sc ’ t c  .i ni i ’ ’ ’ ’ f stipd !‘v th ,.
X3J4 cotmelttee in Se ct i o n  2 . 1  of A ’  c c l i , .  ii ~f t he

The second part of the paper will d ia ~ u~ s evol’ — X3 .2 3— 197 4  S t anda rd ,  and ar e shown I c t ~~ ,’ i . ,  l a t e r
tion within the COciu t ,  language itself with respect to reference :
the C c ) ’c,\’ YL COBOL Journal of Devaloprceti t and severs1
other CLI t IASYL language a ct t v i t  ii’s . (1) The pet i t ’  ral use1: I a c .  of an c - i c c . , ‘it or

function in ten s of:
BACK( ROUNT

a. The d.~~rce of i m p i c  ‘ c i t a t i o n ;
Sirui c 1 July 1972, al l  ( ‘O’iOl. c ’o.;ipijers brought b. Acceptance hr  ‘ ‘cc ’

~~ into t i c  Fed e ral Government have to be Identified as c. Tue  degree to ~‘h i ch  .i fu n ~ t I e r .  W.tcc
• th p lemen t in g one of the levc~ c. of t he Federal Cclt ,Ol.  required .

Standard . The N . , t i o r a l  Bore s , of Stntidsrdg , whi ch ha.
Oct rtcipont,ibilliy for the development and mainte’n~ince (2) The overall fnt-ction .’il ~ - c c a h j 1 i t v  of

• of Fed,.raJ ~DP Standards , has delegated to t he  Depart— the language , considering tuch t h i n 1 is  redundancy .
W tient of Defeiis~ the responsi b ility for Lii i ’  opetation• ,, _J of a Coveroment—wide COBOL Compiler Testing Service. (3) The state—of -the-art technology w I t h .

This  responsibil i t  v is discharged t’y the Federal COBOL regard to implementing t t ~~ la~iguap,r feature.
~~ Ceepiler Testing ~nr ’af e (FCcTS), an activ Ity of the

D c ;  it  t r e  c i t  01 the N ay , ‘c A ut o m at i c  l i i i  a Prnte~sipg (4) ‘i’h i ’ tiac~f u1ness , in terms of appl i i  it  i n

don , through liii’ implescentat I’m and m a i n t en a n c e  of level of a m o d u l e .

~~~~~~

F

~

ui pment Selec L iou , ~f 1 l c e  So f t w ar e ’  DevelciT.mt-nt bIvL— requirements , of l a i g i t c i g , ’ capahil it l~ a wlth ia eac h

th e COBOl . Coa”ilcr Val id tt ion Syst. ’iic (CCVS)3 , a cotS—
prehenaive s it  of r . c r p c u t i ’r  I c r ey r , ’ i c - . used to te st  COBOL (5) Comp a t I b i l i t y  w ’th o t h e r  st a ndar d s .
compilers for e-otspl l a i n  a w ti, t lic ’ F .  dc-r u CObOL Stan-
dard. (6) The coSt of imp lement tog VetSOK adv cu ’t”

~
.- - tagel of u..

In Ma y 1974 . t he Aee r 1~~an N a t i o n a l  St a ndard s 1n~
St i t o L e  apprr ,~ t- d ANS Pr o g r imme n ing  l~~n~ uage COBOl. , x 3 . 2 3— , ( 7 )  overa l l  langu age c on s i st e n c y  w i t h i n  .1
1974 2 (COBOL ‘74) ca the nation al standard [or the defined 1.ve j  or modu le.
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(8) t’ I’w . c i ’ c l c c . c ~p ;u i i c i  l i L y  of l e v c l ø  w i t h i n  a A f t e r  exec ‘a t  l u g  t h c ~ c i  ‘i i’  I N SPE(:i St  a t w n c f l t  ID~ i n ccu I ’
co n t a l , , :

(inc tru st ccr , ’c  i c I l y  c .’ ,.a t n h u i e  e c c hi of these eigh t ‘THE$l’EE’i~ ic h- ’i4 I h i V ~!L’U CK$CO$OVER ~~THEi 1 t u ’u c t-’~/ ;I ’ ‘-~~hE liT h h u I f
c - i  and ask whct  her  li i , ’  I c cc ~ ’c t I c c i  t i t i ’  i,r~ pc ,cc ,  TAIL ’

c t c c  the l . c t t - ’c a i : ’’  is  r n c i c i c t  - c h i c  as a qi lant  it  y
-1 c rc. and cent c c ) ,  cc i  is rc ,’ , i s c c r a h l c  on ly  in a quail— T h is  ex.’u t i p lc ’ j c c c  c c i  . ,  ou t one of i i i , .  ~~ r , i t  a t  ion’ c l i i
ye se nse (r I,,: ic.’ c -t y good or ic  1 ) .  When a vendor tile t i c . , -  of lgsPgcT ; t i c , -  ia c c’ii ,c’r c c f  c i c . c r c c - t  ,‘ i c ,  h c . ’j  il l ’ cc-

- c . ii c h i c , , !  I t  i t  c a t -  j u dg  ‘ c c ’ c i t w ith , t espect to a Stan— placed must  c’ c i c i a l  t h e  ncu: c ii ,e r of c l iaract  ‘ ‘ a s  by wl,ic b c
- c • how o bj e c t  I-:, - can his r ep a “ s c - c i t a t i v e  be? We a l l  t h e y  are r e ; c l  aced . l u c y , ‘III ‘ cautn ot  h. cc ’p l accd  by

- ,~ rr ,i l ize  that  vendors have a large it,vesrmeait in ‘Tl!E$’ hut the ch cmrac ’t e ra ‘rthitF ’ ca n be rep l a ce ’.]  by
, ~ I - . t t c c  ‘.‘‘ h t , w a r p  p roduc t s  whir! ’  ‘ c - j  in c lu de c e r t a i n  ‘Th4t’~~’ .

c , , ~~i ,
~.•‘ elements and t e c u t , u a e ’ s I ,  • t are extensions to

- ccut rent standard . By removing F.XAI’tINI-’ from Li ce COBOL reserved ~ ccrd
list in the COB(iL ‘74 comp ilers , both vendors ,i,c. I

Ac; t h e  ci c . iui g.” . in the Standard for COBOL are pre— users must t ransform all u ses of the EX AMINE to ti c-
1 , i t  w it  I ic ’ i I t_ icc t Ic - t’ u ’ a c i c r to d c-i l . - - i c c ’ th  flew expanded t;yntax of I N b J ’ t - C’h . TALLY is no loo~,c ,  a

- -‘ ‘h d tc .cr -) c’ , - truly necessary and follows ti e pub’- Special register prov !-te’d by the comr ll er and would
d cc ..] p O l i c y  ; c t  c - u’ cr,’ ( r ite a t r u r u v . - -n t l o n e d  ei ght n ee d  t c c  be added to tb ~ DATA DIVISION of ever ’,- : !pp J i
.‘ria) . This it. t , c C t i i , S C  most OP c c- . ; n at ’ c - r s  w i l l  face c a t i o n  p r c ’~’ ra in which r c f e r c n c ( ’ s i t .  Al r h o i cg h  t r a i t , , —

ti.c’ cle C l ’ t c c n  58 t cc n’b,,’tiicr to imp l ement COBOl. ‘74 at Iat~ rs could change ~im ,,le occurrences of r,xAIliclF tc-
t h e h i  in .utail ;ct.jc ’i,’i, INSPECT , m ore comp lex 5.- l I NE st at em e n t s  w o u l d  have to

be manua l ! )  t r ans lc : t ed . ‘ The ccc st for thu i t. gr e’s

~~VIS1L’NS TO THE EcitOl ‘(,c, i- tODDi ES w i l l  he’ cons iderab le ;  hc’vcver , no d a t a  fo r  t i e  t o t a l
AND NtI” k i c ’iT Ij i 4 F ’  ,ci ’ C O E c ) b ’’4 number of occ,,irrcncea of EXAMINE in a l l  a p p l i c a t i o n s

for all COBOL users Ic. available .
Sue let... Sequent is! 1—0 and Library modules ccf

- li,OL ‘68 h-vt. under gon e  ts., i cr  reviytons . The Beg— . With  the 1974 Standard , the Ci’I’ ccl. l anguage  has
- ‘ . cti c ,n mcudcul e is essentially t he  same as in the the features nc’cc’cc cc.cry for manipula tion of character 

ct :c ”h. htandard . The Random Access m o d ul e  has been s t r ings  w i t h o u t  each i i , .I h v i d u a l  c h a r a c t e r  s t r i n g
: ‘ ,, l , , c cu by t w i  new modules , Relative 1—0 and Indexed beginning in t he  leftmost character po.~1tion of a data

and the specification s for the Report Writer mod— item . The STRING S t a t e m e n t  al l o w s  ‘a user to build a
• .. ‘ h .tve been rewritten. Additio n of thus MEIIEF, verb single data it c i i  from two or more data Items. The
isis exp.tnded the SORT module into t’ie Sort-Merge mod— sending data items may be delimi ted by one or more
t I c , . u n c t  the Table Hca.cdliiug module consists of two character(s), or the entire sending Item can be part
l evels ins tead of the previous  t ic r -c ’ , but is otherwise of the receiving item . A user can also indicate t!c~

t Ic- c: bc unged. Section 2.3 of Appendix B of the relative starting position in the rece iv ing  i tem for
‘ , 23—Y ’//u , Standard d’ccu,metuts in greater detail the the STRING option.

~c - O t I ,cat iOn s made to the 1968 Standard and the addi—
- . ‘cnal  language fea tureg added for the 1974 S t anda rd .  Tit.- following examp le illustrates the  use of t h e

STRING s t a t e m e n t .
to the remainder  of this section we concentrate on

l i c e  new f ea tu r e s  of the  Nucleus and L i b r a r y  modules.  ~~~~~~~~~~~~~~~~~~~~~~
• ‘ .‘ 1-0 modules w i l l  be covered in a l a t e r  sec t ion , and

~c c c ’u c c i r t ’  the Report Writer since it. is beyond the 01 WISH-L i ST .
• scope of the Federal Standard . 02 FILl ER l’IC X ( 4 )  V ccht’E ‘GEE~~’ .

02 FRLI.F.R P~ C (33) VALU E . Sl’PiCES .
Three new verbs have been ad ded to the Procedure

Lui v is ion  of the Nucleus module - ; INSPECT , STRING , and 01 REL POSITION PlC 99 V,\I . ’ ~~ .
H ‘ • . l t l t t N G .  The INSP E CT verb replaces the old Ei. AMIN F

C and provides expanded editing ca?abilittos of • 01 STR IN C V A L P E S .
. : t c e r  single characters or groups of characters In a 02 FIELD1 P l C  X ( l 4 )
i -- c , , item. For each of these INSPECT funct ion s , the VALUE ‘T$Wl SH$I ,/ ~ Y , t t ’ ’ .
icc F - - I or AFTER phrase allows one to specif y that the 02 FTELD2 PlC X ( 2 4 )
f , ,nr ~~ioa begins or ends upon encountering a given char— VAWE ‘WAS$A~FOkTR/tN$PRi)(.RA}1MER ’.
actt- r or string of characters.

PROCEDURE D I V I S I O N  entries
As an examp le of the INSPECT st a t e men t , consider

the following source code: PARACRAPH—l.
STRING F[ELI)1 DELIMITED BY ‘ , ‘ ,

DATA ouv isio~ entries SPACES , FIF ,1,D2 D !T.IMITF,D BY SIZE
INTO WISH—LIST WITH POINTER RF.L—POSITION,

01 ID— i PlC X(54 ) VALUE ON CVERFLOW GO TO PARAGRAPH-2.
- ‘

— ‘DgFENSE$$$$$$$~ $$DETAII. ’ .

I’J,!XEDUPE DIVISION en trie, PARAGKAPH 2.

INSPECT ID— l REPLACING Al .L ‘$$DE ’ BY ‘iiiI$ ’ , After the execution of the STRIN G st atemen t , the data
F IRST ‘A ’ BY ‘E ’, item WISH-LIST contains ‘CE E~ i$WISH~ I~WAS$A~F0RTR.AJ4$-
FIRST ‘$$$$‘ BY ‘~OF$’ , PROGRAI*(ER ’.
FIRST ‘T ’ BY ‘K ’ AFTER INITIAL ‘UC ’,
FIRST t $$Ø$$$$ ~~i BY ‘$GO$OVP.R$’, The opposi te is achieved by the UNSTRING statement
FIRST ‘S’ BY ‘C’ which causes data In a sending fie ld to be separated
FI RST ‘

~~ $$$$$$$‘ gy ‘~ BFroRr.$’ ba,.pd on one or more de l tmit e rs , and - placed into mu,!-
AFT ER INITIAL ‘g~ ’~ tiple receiving fields . A de l iml tu - r may be a single
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character  or a combinat ion of characters, gram libraries for struerureil p r oc r ;cn nic l~ development
techniques.

The SIGN clause allows a user to specify whether
a separate character position is used for the sign in
ucumer te i t cn c c c  and to iuudic ats whether the position of
the sign ic. leading or trailing. The major enhancement: of COIc’DT. ‘“Ic ov~~t COBOL “-‘8

• is in the revision to the input -a c !  c c c i  mc ’,duj e ic . The
The }‘RIk RA, 1 COl lA TING SEQUENCE clause  pe rmi ts  one Sequential 1—0 module  has been ,‘:‘vc ,cd , and the P.indo,c

to  spt ’cif y A C I I , or some othier collating sequence. Access mod u le his been replaced by twit  ziew modules ;
However . chang 1n ~ the  c o l l a t i n g  sequence fo r  a program Relat ive  1—0 and Indexed 1—0 , wi th some degre.. of
wi l l  nec,”, s c u r i l y  r e qu i r e  cons idera t ion  of a l l  s ta te— func t iona l  and s y n t a c t i c  s i m i l a r i t y  c - ’ d i s t i l 5  i , , t aeen
cents wh ich  depend upon a cha rac te r ’s re la t ive  posi— the new R e l a t i v e  1—0 module and t h e  old iLcndnm Access
Lion in a given coll.tting sequence; for example , the module. Taken as a group,  the  t h ree  1—0 modules pro—
SEARCH statement , the SORT/MERGE statement , and alpha— wide the COBOL prograzsmuer with file handling capabil’-
numeric comparisons in an h’ statement. it ies which are well beyond what has been poss ib le

previously.
Severa l  maj or  changes have been made to the , Li-

brary  modu le .  There are no r e s t r ic t i o n s  now on where The fea tures of the th ree  1—0 m odu les as wel l  as
a COPY stateitent may appear in a COBOL program . A file maintenance capabilities are described in detail
COPY sentence may appear anywhere that  a COBOL word in “An Overview of the 1914 COBOL Standard ”6.
may appear. As a r e s u lt , r a t h e r  s t range  looking source
code can r e su l t , e.g . ,  OTHER ~~~ ,,, ~1OD U LES

ADD COPY XX . TO B. In the 1968 Standard there were no explicit pro-
cedures for  spec if ying what debugging actions , if any ,

If th e Content of the library text EX contains the would take place during the execution of a COBOl- pro—
single identifier A , the results after the COPY takes gram . The DEBUG module f o r  the 1974 Standard includes
place  a re :  language aleruents which are d -signed for du . b c c p g i n g

COBOL programs. Their int lu c ion  in the  COB : L  lan—
AD!) A TO B. guage permits a user to consider the debuc ,- - ,. ~ni of

• aource programs in the des ign of an a p p i i ’ , . t ion , not
There can be more than one l ib ra ry  available at as an af ter thought  when problens are  encountered .

compile t ime.  In this  case the COPY sentence must
contain the  name of the l i b r a ry  in which the text  re— The USE FOR DEBUGGING s tatement  i d e n ti f i e s  the
sides. The presence of the REPLACING phrase in a co~ user items that  can be monitored by the assec ta ted
sentence causes the l i b r a r y  text  being copied to be debugging section. The debugging algorithm which is
edited prior to being inserted in the program. There defined in the debugging section can be con t ro l l ed  by
are several levels of editing that can be used. Words, both a compile time switch and at, execution time
l i t e ra ls , i d e n t i f i e r s  and pseudo-text can be replaced switch. Debug lines are source s ta tements  whose in—

• ,~‘ by like or diffe rent types of operators. clusion or omission from an object program is con—
trolied by a compile time switch. There is a special

Pseudo—text is bounded by psaudo—text delimiters , register called DEBUG—ITEM which can be accea sed in
which are matching sets of double equal sign. (u) ,  debugging sections . This special register contains
The rep lacement of pseudo—text is based on finding a information relative to the source code which causes
matching set of character-string(s) contained in the the execution of a debugging section .
library text. The replacement string may be longer or
shorter than the characters replaced. The incrcaeed size of source and object programs

viii add to the cost to compile and execute app ! ica—
The following COPY statement illustrates the use Lion programs using DEBUG; this must be carefully

of pseudo—text to edit a library entry . - measured and compared to the expected savings in the
- program development process.

User ’s COBOI~ l.ibrary LIBRARY—TEXT
- The Inter—Program Coimsunication module provides a

01 ID 1 PlC X( 54)  VALUE IS means for a program to tr ans fe r  con trol (CALL and F.X 1Ic ‘$DF,VF,AT~ DEDt1CT$DEVENSE~ DETA IL ~ RoCR,AJ4 to one or more subprograms and the sharing of
— ‘ssssssss s~sss~sssssssss ’ . data among these programs (LINKAG E SECTION and USING).

The action to be taken when t h u e r e is not enough object
COBOL Source Statement : tie, memory can be specified (ON OVERFLOW) and the

memory areas occupied by called programs can be re—

t COPY LIBRARY—TEXT REPLACING 1.ased and made available to the operating system -

—$DE—— BY “THE$ (CANCEL).
“AT~~ BY - E T ~ OP1”
——CT—— BY ——CK$ G0~OVER$—— There are impleuttentor—deflned areas in the Inter-

~~ SE~~ BY CE$BEFO*E$—— Program Communication module which could cause pro—
bl.ma in program po r t ab i l i t y  between system s . For

The compiled result s of a progr am with the above inetance , the relationship between the operand in the
OOPY st atement are the same as a program in which the CALL/CANCEL •tat .emsnt and the referenced program is
following sou rc e cod e appear ed: i pl5~~ nto r ’ define d . This means that even though the

pro gra .-nam. is a user—defined word and thu a could
01 ID1 Pl C x(54) VALUE is be 30 characters , the implsaentor may l i m i t  th. actua l

‘ThIZ$FEET1OV~ T)4E$DUCX$C~O$OVER$ number of characters which are used to establish l ink—
— ‘TH E~ PENCE$IEF0 gE~ TNE$T AIL ’ . age between Lbs called and cal l ing programs . If a

ussr has subprograms on a system which recognizes th,
He n, we have a def in i te  expansion of capabilities first 10 characters of th e progr am —n am e and moves to

\,~_ of an exist ing language element. T h i s  should aid in an implementation which recognizes only the F i r s t  six ,
establishing and cona truct ively using production pro— thin any referenced prog nium -narue. w i th  the f i r st  six
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.‘hr iracters  iden t i ca l  would be t r e a t e d  as i e l e ~r emuci n g  lii.’ o b je c t  , . - ‘  are t o  m :uku ’ po~ s i b l c :  cor. —
i t , ’ s ara’ sui hu p rograms . p — u t  f l i t ’ , u u u i  i c - I S ,  , 50 1 C C  ‘ c ogr am a  ~ u c d Obj i - c I

r e s u l t s , w i  t hu  t o O t i r u uuech  r e duc  L i o n  in  thu -
T icc m o t iv a t ing factor behind including the COMMIt— number oh changes ncc u’scc , u r y  lot’ Mu i v C t c i c

\‘IC,VrloN module in CO B OL ‘14 , waut t he advent  w i t h i n  or in t e rchange  of source pr ;r. u u ue o~ud d c i ,  -

he p u - c t  decade itf cn a l u p u u t . r  .yu-ctcms using remote  t e r —  T h e  PLC con c e n t l , , t  a I tc ; e l i c i t s  i s  t h u . ’  a. u-a
‘i a l - c  auud t h e  use of t h u , ’se t e r m i na l s  f o r  ruesscige pro— of tools , t ech niques , and ide .u .’c a l t - ed c it  t ite

es s h u u g  ~pu p l i c cj t i o~ u c . the Communi cation module pro- progr .-u mmne r.
vu .L ’ s  f our new I/O  verbs (RECEIV E , SEND , ENABLE , DI S—
,\!ui ~~) usnd the  capab i l i t y  of i n t e r f a c i n g  COBOL programs Evolution of COBOL is a dynamic proce.~s as noted
to any configuration of remote terminals via a set of in Section 2 . 2 . 1  of A p p e n d i x  II of the X 3 . 2 3 — 1 9 7 4  St a n —
‘cuessage qoeuee . The opera t ion  of the message queues dard :
and the  reunote terminals is handled by an implement or—
d e f in e d  Message Control System (E ;S). “Since the language , and hence the JOD , is

constant ly  changing ,  it was miecess.’iry to
The basic problem with the  Communication module , 

‘ aeiect the .100 of a given date  to serve as
is i t  now s t ands , is that the MCS and i t s  interface to a base document for the revision process .
the m u e tw o r k  of p er i phe ra l  devices is so i l l — d e f i n e d .  This da te , known as th at ’ c u t o f f  da te ,  was
-‘c l r h o u g h  the concept of the MCS is never formally in— December 31 , 1971 . Changes to ttue language
t r odu cu - e d except in Appendix C of the Standard , i t s  a f t e r  that  da te  were considered for  in c lu —
E x i s t e n c e  is impl ied thu rou ghout  the s p e c i f i c a t i o n  for  sion only where they wt re in response to
ri te  C o m m ’u u u i c a t i o n  module by fr equen t  references to i~ X3J4 proposals or where they affected items
(t l ,e  ‘I(S) by name. Unfortunately, the appendices are whose f i n a l  d i up o s i t i o n  had been deferred
nut  cu ’ns id er , ’d  a par t  of the  formal  COBOL language by X3J4 pending s p e c i f i c  PLC a c t i o n . ’
specification ; and thus they are in no way binding . At
best , the  appendix can be considered a suggested guide— Evolution in COBOL is shown in Section 2 . 2  of the
line for inuplementation. In other words, it can only JOh). Each modification began as a written proposal
serve to enlighten the reader as to what the Program— whose format and content are shown in the .icknowledg—
sting Language Committee (PLC) of the Conference on ment on Page iii of the JOD . Every written proposal
lu-sta Systems Languages  (CODASYL) might  have had in mind to PLC is discussed and voted upon . The arct’ptance
whe n it designed the speci f ica t ion  for t h e  Cou umm nunica— of a proposal is determined by a rather sop hul ; ! t e nt ed
tion module, voting procedure based upon a percentage of members

present at. the meeting. In contrast to the ANSC X3J4
EVOLUTION OF COBOL committee ’s eight c r i t e r i a  f o r  accept ing  a proposed

change (whether it be a minor or a radical  c h a n g e  to
Having presented an overview of changes and ~, 

the language), no such published criteria exist for
f < a t u r e s  facet  COBOL ‘68 to COBOL ‘74 , one can explore CODASYL’S PLC. This point. out the c o n t r a s t i n g
the ques t i on  of growth in th e COBOL language wi th  res— philosophy in the COBOL language development eomr cit—
poet to Operating System Command Languages (OSCL) , tee vs.  the COBOL language standards committee .
d.,ta base e f f o r t s  in Data Def in i t ion  Language (DDL) Whereas the development group fesls a need to be un—
and Data Manipulat ion Language (DML) , and mini—COBOL constrained in keeping COBOL a growing “living ” lan—
e f f o r t s .  guags, the standards group has an o b l i g a t i o n  to main—

- tam a standard COBOl . specification against which a
There Is curre nt international interest and ac— particular implementation can be measured (validated)

t i v i t y in  the area of a sta nd ardi zed , u ser or ienteil for conformance. With this , a user , such as the Fed —
Operating System Comma nd Language (ref erence CODASYL oral Government , can insure transportability across
OSCL Task Group and IFIPS TC—2 Work ing Conference on d i f fe ren t  computer systems. The e f f e c t i v e  li fespan
C ommand Language.). The f i l e  manipulat ing features , of a COBOL application program is a very important
In tpr—Prograna Communication and Co~~~mnica tio~ ~odul~s 

aspect in judging the Cost effectiveness of th’,ut
of COBOL ‘74 relate to this subject area. There has application program written in the COBOL lang’u.usc- as
ao far been no formal coordination between CODASYL ’S - opposed to other possible computer languni’. c’ .

~~~ PLC , ANSC X3J 4 , and the OSCL groups on possible stan-
dard feature, of operating systems , status and con— In answer to the ques t ion  of “for seu’abtc’ ’ fut tu re
di t ion s , and error response s to the user .  It is es— language specification for COBOl., as long as thue COB’)!.
sent ial that future coor dination between these and language wi l l  continue to  evolve to t r y  to f leet  the
similar group s be aec~~~p1iah ed. chan ging needs of the business da is p t u ’ ( e s c c h n g  ce’c-—

mun ity (as determi ned by CODASYL ’s Pl C), no ft,ual”
Currently we see a host of new imp lementations of specification is possible. As for the r evision t ”

data base management systems, How these system, will COBOL ‘14 , sInce the Standard COBOL i. based largely
relate to the work of the Data Phase Language Task upon a reference .100, rather significant changes can
Group of CODASYL ’S Programming t.anguage co~~s1ttee ~~ be expected again as with the revision of COBOL ‘68.
yet to be determined. The staged purpose of PLC’. These changes require a certain amTlouuit of conversion
DBLTC is to prepare a proposal’ to include in COBOL for both the venior’s compilers and the user ’s appli—
a data bass facility which is based on the April 1971 cation programs.
DI5TG Ri’pori . ANSC X3J4, user, and vendor acceptance
of this effort will be determined in the near future. c CONVERSION IMPACTS

Sinc. the CODASYI. Programming Language Committee COBOL ‘74 wi l l  be expensive to implem ent for both
(PLC) is responsibl e for the continuing development of the vendors and user,. Exactly how expensive is yet
the COBOL language it is important  to understand ~~~~~ 

to be determined . Actusl  cost should be e a le u l u t e ,I ,
this group functions wi th resp ec t to accepting pro— at least after  the fac t , and given to ANSC X 3J4 us

theae change. have been agreed upon. 1.tors n.ed to be developed and provided to the whole
COBOL community as a tool to aid the overall convey—

poaals for changes to COBOL and publishing the JOD when reference data for the next CO BOL Standard . Trans—

In Section 2 . 1 .4  of th . JOB, on. finds th i stated pion . The users Cust see that this produc t is shared )
pu rpos. and objec tives of PI .C as fol lcwsm by all , espec i ally in the Federal Comm unit y, since all

i14
a-

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



- ., — -—‘—---

tc’xpa yere wi l l  pay for the higher conver sion cost if
they are not willing to cooperate with each other.
One solution to generalized convereion can be aeen in
the paper describing thu e  “Sys tem for E f f i ci e n t  Pro—
ira. Portability ”9.

RECOMMENDA TIONS

There r emains a need to define the COBOL language
formally. Both the syntax and semant ics should be
expressed as formal grammars and defined in an appro-
pr iate metalanguage. This would aid in pinpointing
the ambiguities in the language and leave no doubt aa
to what is valid and what is c~O t .  This would be a
grea t help in measuring conformance to the COBOL lan-
guage (as described in the JOB) and to the COBOL Stan-
dard (COBoL ‘74).

COBOL ‘74 is in many ways a vast improvement over
COBOl. ‘68. New features have been added which contrib-
ute to the capability of the language (the new 1—0
modul es) ,  enlarge its scope (the Communication Module),
and enable the programiuner to produce a bet ter  product
(the Inter-Progam Communication and Debug modules).
Furthermore , old modules have been enlarged and im-
proved. CODASY1. PLC and ANSC X3J4 deserve tremendous
praise for their efforts. This paper suggests that
users and vendors unite in helping to honestly evalu-
ate and improve COBOL ‘74. When problems arise in
attempt ing to implement COBOL ‘74, those problems
should be brought to the attention of the entire COBOL
c~~~ uni ty .
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15. Supplementary N otes

1 Abstracts

overnment’-wide testing of COBOL compilers is the responsibility of the Foderal COBOL
Compiler Testing Service, an activity of the Department of the Navy’s Automatic
Data Processing Equipment Selection Office, Software Development Division. In May
1974, the American National Standards Institute approved ANS Programming Language
COBOL, X3.23—l974 as the national standard for the COBOL language. Specifications
for this revision were drawn from USA Standard COBOL X3.23—l968 and the CODASYL COBOL
Journal of Development, dated 31 December 1971. As a result, the Testing Service is
engaged in the development of a COBOL Compiler Validation System for this new Standard ,
incorporating tests for the revised language into the existing 1968 COBOL Compiler
Vali~ation System. The first part of the paper focuses on the rationale behind changes
from the ‘68 to ‘74 COBOL Standard as well as highlighting the new features in the
language. The second part of the paper discusses evolution within the COBOL language
itself with respect to the C(~ ASYL COBOL Journal of Develonment and several other
CODASYL language activities,
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