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Summary of Changes

Edition ‘ Date Change Description

ond 17 July2012 Updated for version1FEB2012f GNU COBQ2.0

»C¢KS dzaS 2F | atl akK OKI NI Od@Hslfeatdrahasiexisted sinde
at least the 06 FEB2009 versionQenCOBOL 1, but was undocumented (sectidrb)

» Added documentation on thBEBUGTEMSspecial register (sectiof.1.8.

» UpdatedDECLARATIVES8cumentation to better explain how to use it. See sectidh4

» A new section was added to the documentation to discuss the ranidfitg rules and
capabilities of sulprogramming (sectiof).

» Documentation was added on tfeOB_SET_DEBWEf¥ironment variable (sectiod.1.4).

» The listings of all sample programs in chaf@ere now presented as listings generated by th
GNU COBGQhteractive Compiler utility (itselhicludedas a sample program in secti@r).
This not only shows full source listings of the sample programs but completerefessnce
listingsas well.

» A new sample prograg DAYFROMDATE; was introduced to illustrate how to write a user
defined function (sectio®.3)

» Userdefined functions are now supportgdections3, 7.1, 7.4.2and9.3)
» A new builtin subroutineq C$PRINTABI¢®wvas introduced (sectiof.3.1.13 (the COBDUMP
sample program (sectioh0.2 now uses it!

7 Juy 2011 Updated for prerelease versio29APR201bf OpenCOBOR.0

» Corrected a problem with bogus footnote reference§igure6-23.

» A reference to a new figure documenting error codes was added tEXEEPTIOGSTATUS
function (sectior6.1.7.21.

» Documentation was added to tHeLOSEtatement (sectior.4.7) to explicitly docment how
the last record written to &INE SEQUENTIALINE ADVANCINi@E may have a terminating
delimiter sequence written at the time the file is closed.

» Documentation was added to tH&/RITEstatement (sectior6.4.50 to explicitly document
how the ADVANCING®Gptions are handled withINE SEQUENT l&tdthe newLINE
ADVANCINdles.

» Additional documentation on theobcruncommand (sectio.2.2 was added.

» LINE ADVANCINiEs are now supported (sectidn3.3.5.
» Floatingpoint literals of the form [4nn.nnE[+]nn are now supported (sectioh8)
» ¢ E E hulkdelimited alphanumeric literals are now supported (sectiod)

» TheCOPYstatement now supports the COBOL2G#2ndardLEADINGNd TRAILIN@ptions
a3 ¢St INOFlBrarimyKISY S SUPRRRSS PRINTHGoNs (section2.1.1)

» TheREPLACEompilerDirecting Facility (CDF) statement was introduced (se&ibr?)

» Conditional code generation is now supported through the UseS®@EFINE>IF >>SET
>>SOURC&nd >>TURNCompilerDirecting Facility (CDF) directives (secgd?)

» TheCOB_LINE_TRA@&fvironment variable was renamed @OB_SET_TRA(SEction8.2.4).
» TheCOB_DISPLAY_WARNIN&Stion8.2.4 environment variable was introduced.

» SOURGEOMPUTER WITH DEBUGGING M®bB&v supported (sectiod.1.1)

» TheCHARACTER CLASSIFICAGHDBE of theOBJEGTOMPUTERause is now supported




(section4.1.2.

» Mnemonic names are now optional f8WWITCHleclarations irSPECIANAMESsection
4.1.4); Eight new switcheSWITCH), SWITCH thru SWITCHL5) are now available; Switcheg
may be specified 88WO0thru SW15as well aSWITCH thru SWITCHL5; a new print channel
designation ofCSHs now availableSYMBOLIC CHARACT&R$i1ow supportedsection

414

» The device namBISGnay now be used interchangeably withSKin SELECSatements
(section4.2.1)

» Files may now b8ELEGTR ¢ A (INQT GPRIGNAL RS A A Iy | (A 20PTIONAL |

(section4.2.1).

» New USAGEoOf BINARYINT, BINARYLONGLONGand COMPUTATIONAS(Figure5-10 and
sedion 7.8.3 were introduced

» TheLEFTLIN&creen attributewasadded to theSCREEN SECTIG&ttion5.6).
» New intrinsic functions were introduced:

MODULECALLERD (section6.1.7.4%
MODULEDATHSsection6.1.7.4§
MODULE-ORMATTEDATHSsection6.1.7.49
MODULHD (section6.1.7.50
MODULEPATHsectbn 6.1.7.5))
MODULESOURCEection6.1.7.59

0 MODULETIME(section6.1.7.53

» A new option- WITH KEPT LO@Q€ction6.1.9.9 - was added to thé&READverb.

O OO0 O0OO0Oo

» USH-OR DEBUGGINKsnow supported (sectio6.1.4)
» The following changes were made to tA€ CEP$tatement
® TheTIMEOUDption was added to Format 4 ®n6.4.1.9.
® The nonfunctional CONVERSIQOdption was added to Format 4 (sectiér.1.9.

#® TheLINE NUMBE®ption (a synonym for LINES) aB@®L $ption (a synonym for
COLUMNpandESCAPE KBptions wereadded toFormat 6(section6.4.1.6

® A new formatg Format 7¢ was introduced (sectiof.4.1.7)

» TheALTERerb (sedbn 6.4.4) is now supportedHditorial Commentthis change was made
only because NIST tests neediid not because you should be using]it!

» Options (mnemoniciame,STDCALANd STATIEwere added to theCALlverb (sectior6.4.5.

» The nonfunctional CONVERSIOdption was added to Formatef the DISPLA¥tatement
(section6.4.12.9.

» TheREVERSHiption for the OPENstatement is now supported syntactically, even though it
non-functional (sectior6.4.29.

» TheREADY TRAQCEection6.4.32 andRESET TRAGECction6.4.39) statements were
introduced.

» A new optiong STATI3¢ was added to th&STORverb (sectior6.4.42.

» The followingbuilt-in namedsubroutineswere added:

® C$CALLEDH3ection8.3.1.])

® C$GETPIBection8.3.1.9

& CBL_GET_CSR_R€&¥$tion8.3.1.29
® CBL_GET_SCR_SE&Etions.3.1.30

» The following buiin numberedsubroutines were added:

& . ¢ O(mettion8.3.2.9
& . ¢ O(pettion8.3.2.3

1st

17 Sept 2010

» Introduced documentation for the hitherto wlocumenteddCOBCRY Sy A NR Y Y Sy
(sections8.1.4and8.1.5.

»/ 2NNBOGSR aaSOGA2y né oNRB|1SY KeLISNIAyla

1 Apr2010

Elaborated on the use of tteLOBALlause in data item definitions (sectiém).

23 Jan 2010

INITIAIRELEASEF DOCUMENcorresponds to versioB6FEB2008f OpenCOBOL 1
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GNU COBQR.OProgrammers Guide Introduction

1. Introduction

1.1. What is GNU COBO®

This dbcument describes the syntagemanticsand usagef the COBOL programming language as implemented by
the current version o6NU COBOL, formekyown as OpenCOBOL.

GNU COBG& an opersource COBOL compiler and runtime environment. GN& COBQiompiler generates C

code which is automatically compiled and linkadthile originally developed for UNIX operating syste@iNlJ COBOL

hasalso ben siccessfullyouilt for OSXcomputers oWindows computers utilizing the UNBulation features of

such tools a€ygwin and MinGW It has also been buis a truly native Windows applicatiolzi A f AT Ay 3 a A ONER & ;
freely-downloadable Visual Studio Exprgeskageo provide the C compiler and linker/loader.

The principal developers @NU COBQire Keisuke Nishidand Roger While They may be contacted at ti@NU
COBOMebsite- www.GNU COBGOdrg.

This document was intended to serveafulfunction reference and us& guide suitable for both those readers
learning COBOL for the first time as well as those already familiar with some dialect of the COBOL laRgeiage.
author of this document is Gary Cutler, who may be reached via postings atitheGNU COBObrg forum, orby
email atCutlerGL @gmail.com

1.2. Additional References and Documents

For those wishing to learn COBOL for the first time, | can strongly recommend the following resources

If you like to hold abookinyolt I y R&>~ L &GNRBYy3Ife& NBO2YYSYyR aadNI OKQa { (NI
Prince and Raul Menendez (2000$BN 9781890774059. Mike Murach and his various writing partners have been

writing outstanding COBOL textbooks for decades, and this text$sB® S LIG A 2 Y @ LGiQa Iy SEOStfS
familiar with the concepts of programming in other languada# unfamiliar with COBOL

Would youprefer a welbrbased tutorial? Try the University of Limerick (Ireland) COBOL web site
http://www.csis.ul.ie/cobol .

1.3. Introducing COBOL

LT @2dz Ft NBFRe 1y26 | LINPAN}YYYAYy3I fly3dzZ IS FyR GKIFG fI
C++. You will find COBOL a much different programming language trﬁm;&ometlmes those differences are a A
322R GKAY3 YR a42YSGAYSa (GKSe I NBy Qiiwas dedigiedl tosdtva lyusiness2 NB Y
problems. It was deghed to do that in the 1950s.

COBOL was the first programming languageetcome standardized such that a COBOL program written on computer

G!' ¢ YIRS o0& O2YLIlye a-¢é¢ g2ddZ R 060S oftS G2 06S O2YLWAESR |y
may not seem like such a big deal today, but it was a radical departure fromogthpnming languages that came

before it and even many that came after it.

¢KS yEYS G/ h. h[x/moquﬁme|y|é@NgyewtﬁquAauryRa F2NJ G/ h
b23S GKS FIOG (KIG GKS #42NR @#QARYZAYdza@¥Ba&E:0 %2 NB Of 2@ 52
(kS 188 G2 /h. h[Qé 4d2005aa®

1.3.1. @ Heard COBOL is a Dead Languag

Phoenician is a dead languagdoheganis a dead languageSanskriis a dead language. What makes these
languages dead is the fact that no one spetlesn anymore. COBOL is NOT a dead language, and despite
LRYGAFTAOIGAZ2ya GKIG O02YS R2gy G2 dza FNRY (KS A@2NE (26S

The MinGW approach is a personal favorite with the author of this manual because it cgaidd COBQ@bmpiler and

runtime that require only a single MinGW DLL to be availab@Nd COBQbols and user programs. That DLL is freely

distributable under the terms of the GNU General Public License. A MinGW b@GilbEOBlts easily orandrunsfrom a

128MB flash drive with no need to install any software onto the Windows computer that will be using it. Some functiénality o

the language, dealing with the sharing of files between concurrently execGiilg COBQirograms and record locking on

certayy e&LJSa 2F FAfSax Aa al ONARTAOSR K2pS@SNJ a GKS dzyRSNIeay3
available to Windows.
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What made hose other languages die is the fact that they becdroth obsoleteand irrelevant As the peoples that
spoke them were overrun or superseded by other populations that eventually replaced them, no one sagedrip
speak their languages.

COBOL is difféB y i ® / SNIFAyftes GKSNBE ¢SNB Y2NB LIS2LX S GKIFG aal
WSYSYOSNE K2gSOSNE (KS aSchasyidRs. BusiNdRseshaye camplexisdcifl and BcOndiy & Y
organisms that exist for but a single purpas® make money. One of the approaches businesses take to satisfy that
all-important survival trait ishe avoidance of unnecessagxpenss.

This avoidance of expense turns out to have been key to the survival of COBOL lbkoaeggogrammers of the

1980s (give or take a decade) warery busyprogrammers. Estimates are that as many as several hundred billion

lines of COBOL code were written for businesses wbrldR S ® .80lFdzaS 2F GKS FTANRIOG ¢2NR
as businesses replaced theider, slower and lesgeliable computer systems with newer, faster and moeéiable

ones, they found that the massive investment they had in their COBOL software inventory paid dividends by remaining
functional on those new systemsnany times wth no changes needed whatsoever!

Unwilling to endorse change merely for the sake of chabgsinesses replacedOBOL code only when absolutely
necessary and only when financially justifiablat justificationappeared to have comas the 20 century was
nearingthe end.

Written long before the end of the century was near, many COBOL applications-dggitiyZars instead of four digit
yearsbecausewhen the programs were written, computer storage of any kind was expenshs should millions

andmiliord 2F o&dSa 2F ai2Nl3IS o6S o6 aidSR 0 &judtdmiply assuded S ampe 2
i KSYK {AYyOS GKSANJ a2FGoNBE ¢2dzf R adzRRSyfte&e GKAyl GKS Odz
311999, businesses knew they wererggr 3 (i 2 KI @S (2 R2 a2YSUKAYy3I lo2dzi GKS ¢
G, SINI HAnnéO0 LINROEfSYO®

At last! Y2K was going to be the massive asteroid strike that finally killed off the COBOL dinosaur.
Unfortunately for those seeking the extinction of COBO&t groved to be wshful thinking.

Always concerned with the bottom line, businesses actualiglyzedhe problems with their programs. Many
applicationsvereNB LY | OSR A 0K yS6SNI YR a0SGGISNE OSNRERA2¢aly GKIF G o
correct) languageand computer systems. | ¢ X Y I y & | Lidfrepl@ced XTresé dveraitite Misolutely
SaaSyaAalf FLIWIXAOFGAR2ya 6K2aS NBLX FOSYSyid ¢2dzZ R ONRLILX S
These COBOL applicatsowere modified to use-digit years instead of-gigit ones. At the same time, many of them
NEOSAGBSR 02aYSGAO aFFHOS tATG&AE G2 YI 1 BequerbBiitiNhe®apotfddzi S Nk K
modules developed in the newer languages.

Theresultis that eventoday TG SNJ G KS | HY the@ Bré by sodeinkistyy estirgaesoiee23D billion

lines of COBOL code still running the businesses of thedttury. A fact that is disturbing to some is thajust as

tiny litte furry Y+ YYI £ & S@2f SR (2 02L) 6A0K (KOHBAMNaEsDavgved intdt SEGA Y
aleanerandY S ySNJ alF yAYI ¢ OF LI oftS 2F O2 htightyt Backiin/1968.ATOK S& | vy
fact is confirmed by the fact thahbse lines of COBOL code being tracked by industry analysts are agtoafiyg at

the rate of about 4 billiora year.

T« O«

Evolution, you see, is in COBOLs D@x»er time, COBOL evolved in form and function, fiistvork done by the
American National Standards Institu@NSIand eventuallythroughthe efforts of the International Standards
Organization (ISO).

The first widelyadopted standard for COBOL was published by ANSI if.18@8ned the ANS68 standard, this
version of COBOL was originally standardized for use primarily as the business programming tool of the US Defense
Department; it quickly was adopted by other Government agencies and private businesses alike.

Subsequent standards published in 1974 and 1@88S74 and ANS85, respectively) added new features and evolved
the language toward adoption of the programmgroductivity tool of the timec & { G NHzOG dzZNBR t NRANI YYA Y

2 Tothat point, in 1968 the US Government made it a requirement that any computer system sold tmtistnun a vergon of

COBOL that adhered to the ANSI68 standard. The requirement that computers sold to the US Government had to support the
current COBOL standard remained for many, many years.
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As the 21' century dawned, programming had moved out of the board room and into threed@oom, the Living
Room and even the Kitches computers became more and more inexpensive they appeared in games,
entertainment devices and appliances. Even the automobile bedame to computers galore. These computers
need software, and that softare is written inthes@ | f f SR aY2RSNY ¢ I y3dz 3Sad

Combined with Y2K, these trends became the impetus for COBOL to evolve even newer features and capabilities. The
COBOL2002 standdriaitroduced objectoriented features and syntax that make the languagererprogramme

FNASYRf & G2 (K2&a4S GNIXAYySR o0& G(G2RIF&Qa LINRPANFYYAy3d OdzZNNR O
OF NNASE (GKS S@2ftdziizy F2NBINR (G2 GKS LRAYyd 6KSNB F [/ h.h
programminganguage.

Through all this evolution, however, care was taken with each new standard to protect the investment besjoess
anyone, for that matter) hath COBOL software. e@erally a new COBOL standag@nce implemented and adopted
by a businessrequired minimal, if any, changes to existing applications. When chawngesnecessary, those
changes could frequently be made ustogls that mechanically upgraded entire libraries of source code with little or
no need for human intervention.

TheGNU COBLimplementation of the COBOL language supports virtually the entire ANS85 standard as well as some
significant features of the COBOL2002 standard, although the truly ebjextted features are not there (yet).

1.3.2. Programmer Productivity z4 EA O(T 1 U ' OAEI &

Throughout the history of computer programming, the search for new ways to improve of the productivity of
programmers has been the dathportant consideration. Sometimes this search has taken the form of introducing new
features in programming languages,even new languages altogethe®metimes it has evolved new ways of using

the existing languages. Other than hobbyists, programming is an activity performed for money. Businesses abhor
spending anything more than is absolutely necessary. Evenrgoeat agencies try to spend as little money on
projects as is absolutely necessary

Theamount of programmingnecessary to accomplish a given tgskcluding rework needed by any errors found

during testingfestingy GG KF G GAYS RdzZNAYy3I 6KAOK |y LI AOFGAZ2Y Aa O
LJdzN1J2 &S T2 NJ ¢ K AJQ K thd riieasire dirografenér grgtiGcivity Anything that reduces that effort

will therefore reduce the time spent in suelttivitiestherefore reducingthe expenseof same When the expense of

programming is reduced, programmer productivity is increased.

While many technological and procedural developments have neaditionaryimprovements to programmer
productivity,eachof the followinghasbeen responsible forevolutionaryimprovemens:

» Thedevelopmentofs®| f f SRf BASAKSNINRIANF YYAYy I I y3IAdzr 3Sa GKFG Sy
a single statement of the language an action that would have required many repagate statements in a
prior programming languageThe standardization of such languages, making them usable on a wide variety
of computers and operating systemsas a key aspect of this developmei@OBOL was a pioneering
development in this area, bef] one of the first highelevel languageandthe first to become standardized

» The establishment of programming techniques that make programs easier to read and therefore easier to
understand. Not only do such techniques reduce the amount of reworkssacg simply to make a program
work as designed, but they also reduce the amount of time a programmer needs to study an existing program
in order how to best adapt it to changing business requirements. The foremost development in this area was
structuredprogramming Introduced in the late 1970s, this approach to programming spawned new
programming languages (PASCAL, AL.801) designed around it. With the ANSI85 standard, COBOL
embraced the principles espoused by structured programming mavens aasnaatly of the languages
designed strictly around it.

» The establishment of programming techniques AND the introduction of programming language capabilities to
facilitate the reusability of program code. Anything that suppedde reusabilitgan have a mfound

P 4t 2Ldz FNE yEYSa F2NJ/ h. h[ &l yRImeReEd nohisety ZofrplaMadigitySeisdzR S 'y 2 NE

* Thisis a religious issue because it is an assertiorgteadly¢ must be taken purely on faith; there is, unfortunately, all too

little realworld evidence to support it. It makes sense though, so oneocinhope it is true.
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impact to the amount of time it takes to develop new applications or to make significant changes to existing

ones. Inrecentyears, obje2tNA Sy 4§ SR LINPINI YYAYy3I KFa 6SSy (GKS AyRdzi
By enabling program logic drthe data structures that logic manipulatesbe encapsulated into easily

stored and retrievedd I Y R 1 KSNBE T2 NB & NRidebdsthd oBjéctoriente Rugtia§es suchlag £ S R
Java, C++ and C# have become the favorites of academia. Since stdeeing trained in these
G§SOKy2t23ASa FyR 2yf e (KSaknay-miectioriéiRed proghmrbiig A 1 Qa y 2
languages are the darlings of the industry.

The reality is, however, that good programmers have been practicing code reusability for more than a half
century. Up until recently, COBOL programmers have had some of the best code reusability tools available
0KSe@ Q@S 0SSy R2AY 3ubprdgrandshtiiektha® Sdsieg) Re2hpds antl gftRbutes but the

net results have been similar. With the COBOL2002 standard and the improvements made by the COBOL20xx
standard, the playing field iapidly becomindeveled in this regard.

1.3.3. Notable COBOL/GNUCOBOLFeatures

1.3.3.1. Basic Program Readability

The most vociferous critics of COBOL always focus on the wordiness of the language, often citing the case of an

AYFlLY2dza a1 Stt2 22NIRé LINRPINIY & GKS GLINR2Fée GKFG / h.h
GY2RSNYé ftFy3dzZ 3Sao ¢CKA&d GSRAdzY A& OAGSR EkiatherdzOK | aA3
mindsci KS ONRGAOa 0StAS@S GKIFG /h.h[ OFyQd 32 I gt& ljdzaO]f &

| SNE IINB (62 RATTSNBEibnedvittéfintlava an@thefséténd ih CRBOIR2@R: (G A 2 V &

WE @l al Stf2 22NIRé \/h.h[HnnH & I(Fiebfor@ MdeNE R ¢
Class Helloworld { identification division.
public static void main(String[] args) { program -id. HelloWorld.
System.out.println(fiHel | o] procedure division.
} di splay fHell o World!o.

Both programs could have been written on a single line, if desired, and both languages allow a programmer to use (or
not use) indentation as they see fit to improve program readability. Solikela tie so far.

[ SiQa 221 +d K2g YdzOK Y2NB da62NReé¢ /h.h[ Aa (KFIYy W @ o
program has 95 (not counting carriage returns and any indentation). The COBOL program has 89 (again, not counting
carriageretNy & | YR Ay RSy Gl A2y OH ¢ SOKyAOFHtftesx AG O2dzZ R KI @S
is actually optional.

/I tSENI &z al Stt2 22NIRéE R2SayQi 221 lFyeé oSGGSNI AYy W @I

[ SGQa t221 G | RA bgFaiNEtyasks allidePto inpStd gositivé idied@ fgénerates tiNgum of all

positive integers from 1 to that number and then prints the result will be MUCH easier to code in Java than in COBOL,
right?

One of the features of the COBOL2002 standard is its ability to allow programs to be codedannfreeode, where line
ONBF1a YR AYyRSyillrGAz2y |INB LINBiGe YdOK t SFTG (8thdipke300RA & ONB (i A
standards for COBOL are quite rigid when it comes to that sort of thing. Maybe the COBOL critics
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You can be the judge.

JavaSum of Integers COBOL200%um of Integers (Fredorm Mode)’
import java.util.Scanner; identification division.
public class sumofintegers { program - id. sumofintegers.
public static void main(String[] arg) { data division.
System.out.println(AEnter a p| working -storage section.
Scanner scan=new Scanner(System.in); 01 n binary -int.
int n=scan.nextInt(); 01i binary -int.
int sum=0; 01 sum bin ary -int.
for (int i=1;i<=n;i++) { procedure division.
sum=sum-+i; di splay fAEnter a positive
} accept n
System.out.println(fAThe sum i/| performvaryingifrom1 by 1 untili>n
} add i to sum
} end- perform
di splay AThe sum is A sum

ad FIYAEAFINRGE 6AGK /h.h[ YIe& 68 LINBeuRIaldcydgisang 2 LAY A2Y
simpler than the COBOL code.y OF &S &2dzQNB Ay iGSNBaGSR Ay O&Kmnotl Ol SNI O2 dz
counting indentation characters). The COBOL codeni$2ZB g A (1 K2 dzi (G KS GARSYGATFTAOFIGAZ2Y R,

The morecomplex the programming logic being implemented, the more concise the Java code will appear to be, even
compared to 200xtandard COBOL. That conciseness comes with a price tiigughram code readability. Java (or

C or C++ or C#) programs are gerlgriakelligible only to trained programmers. COBOL programs can be quite

intelligible to nonprogrammers, however. This is actually a sffect of the wordiness of the language, where

COBOL statements use natural English words to describe their aclitis inherent readability has come in handy

YIye GAYSA GKNRdAzZZIK2dzi Y& OFNBSNI g6KSYy LQ@®S KIFIR G2 €SI Ny
program code that supports them.

¢KS GaY2RSNYé¢ fFy3dzZ 3Sazx tA1S0%4. hy ENI A GRUz&G 2B ( KBINK SIs i
2NRSNJ 2 6NRGS GKS 23420 GKFG A& piBicstficadidNE Ay (GKS LINE 3N
main(String[] arg) { G | iyhport java.util. Scanner,; ¢ adl G $he Srifics tend to forget

aboutthiss KSy (G KS& ONRGAOATS /h.h[ F2NJ AGQa adNUzOGdzNI £ a2 @SN

2 KSy Al FANRBRG ¢ a ReSddfeisphiaiSniade it profoundly Qiffereitbim anjtling that had
been seen before. For the first time, it was possible to specify logic in a manner thqiatvesast to some extend
comprehensible even to neprogrammers. Take for example, the following code written in FORTRA&hguage
develged only a year before COBOL.:

E=P*Q

I=1+E
With itsoriginal limitation on the length of variable names (one letter or a letter followed by a humber), and its use of
F£faASONIYrAO y20GFdA2y (2 SELINBaa | OG A adgble ladgBayg, &venby { Sy Chwe
programmers. Compare this with the equivalent COBOL code:

MULTIPLY PRICE BY QUANTITY GIVING EXTENDEAMOUNT
ADD EXTENDEBMOUNT TO INVOIGHEOTAL

Clearly, even a neprogrammer could at least conceptually understand what was goirig Over time, languages like
FORTRAN evolved more robust variable narmed,COBOL introduced a more formblased syntactical capability for
arithmetic operationsput FORTRAN was never as readable as COBOL.

Because of its inherent readabilitywouldMUCH rather be handed an assignment to make significant changes to a
COBOL program about which | know nothing than to be asked to do the same with g C#&-+Java program.

Those that argue that it is too boring/wasteful/tim@nsuming/insultinggickone) to have to code a COBOL program
GFNRBY AO0ONIGOKE FINBE Of SINIe& AIy2NlIyd 2F GKS F2f{ft2¢Ay3a Tl

®  One of the features of the COBOL2002 standard is its ability to allow programs to be codedannfreeode, where line

breaks andindentdt 2y | NB LINBiGGeé YdzOK €t SFG (2 (GKS RAAONBIA230022F (KS L
standards for COBOL are quite rigid when it comes to that sort of thing. Maybe the COBOL critics
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» Many systems have progradevelopment tools available to ease the task of coding programs; those tools

that concentrate on COBOL are capable of providing fernpli Sa F2 NJ YdzOK 2F G(GKS a2 @SNK

progranmX
» Good programmers hawefor decadeYF Ay i F AYSR GKSANI 26y al1StSdazy ai
|

program types; simply load a template into atextedit Y R & 2 dzQ@S 32 (G rogra@®@ 2 R a il

a
» [ SASYR Kla Al GKIFG GKSNSDS aarwritéind2DBAL all pdgfdndever SSy hb
awrittené€ thereafter were simply derivativesf that one!

1.3.3.2. COBOL ProgramStructure

COBOL programs are structured into four major areas of coding, eacltsithin purpose. These four areas are
known as DIVISIONS.

Each DIVISION may consist of a variety of SECTIONs and each SECTION consists of one or more PARAGRAPHs. A

PARARAPH contsiof SENTENCESs, each of which consists of one or more STATEMENTS.

This hierarchical structuref program componentstandardizes the composition of all COBOL programs. Much of this
manual describes the various divisions, sections, paragraphs and statethat may comprise any COBOL program.

{SS 1ftazX
The Four Divisions of a Progra 1.5 TheDATADIVISION 5
ThelDENTIFICATIONVISION 3 ThePROCEDURHVISION 6
TheENVIRONMENDIVISION 4

1.3.3.3. Copybooks

I G021k 06221¢ Aa I & mayde/diilizedl By muitigke Brdgraivis strplREy having that program
use theCOPYstatement to import that code into the program. This code may define files, data structures or
procedural code.

¢2RIF2Qad OdZNNBy(d LINBPBANF YYAYy3I I yaAdz 3Sa KA YISE N &H dzR Sér SN
Gl Ay Of dzRS€ 0 (BKIYIS LISINFRINNREY i K 23K+ G YIF 1S4 GKS / h. h[ O2L}RO0?

facility in current languages, however, is the fact that the COBORstatement can edit the imported source code
as it is being copied.This capabilitynakescopybooklibraries extremely valuable to making code reusable.

{SS 1fazx
TheCOPYstatement 2.1.1
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1.3.3.4. Structured Data

COBOL introduced the concept of structured data back in the 1960s. Structured data is data which may be accessed

as a single item or may be broken down into $tgims based upon their character position of occurrence within the

structure. These structugecalledgroupitems! G G KS o02Gd2Y 2F yé adNHzOGdzNB || NB |
down into subitems. COBOL refers to theseedsmentary items

1.3.3.5. Files

One of COBOLs main strengths is the wide variety of files it is capable of acc&sih@ OBQirograms likethose

created withother COBOL implementations, need to have the structure of anyttitgswill be reading and/or writing

described tahem. The highest S@St OKI NI OGSNRAAGAO 2F I T ORGRNZATON NUzO (i dzZNB
(section) of the file, as follows:

ORGANIZATION IS These are files with the simplest of all internal structures. Their contents are structured s

LINE SEQUENTIAL as a series of data records, each terminated bgeci&l endof-record delimiter character. An
ASCII lindeed character (hexadecimal 0A) is the esferecord delimiter character used by
any UNIX or pseuddNIX (MinGW, Cygwi@SXGNU COBduild. A truly native Windows
build would use a carriageeturn, linefeed (hexadecimal 0DOA) sequence.

Records in this type of file need not be the same length.

Records must be read from or written to these files in a purely sequential manner. The o
way to read (or write) record number 100 would be to havedréar written) records number
1 thru 99 first.

When the file is written bya GNU COBQirogram, the delimiter sequence will be
automaticallyaddedto each data record as it is written to the fil®VRITE to this type of file
will be done using an impliecBBEFORE ADVANCING 1 EINEOf | dz& S Ay (G KS
explicitly-specifiedADVANCINGlause.

When the file is read, th&NU COBQLntime system will strip the trailing delimiter sequenc
from each record and pad the data (to the right) WBRACES the data just read is shorter
than the area described for data records in the program. If the data is too long, it will be
truncated and the excess will be lost.

These files should not be defined to contain any exact binary data fields because the con
of those fields could inadvertently have the enfirecord sequencas part of their valueg
this would confuse the runtime system when reading the file, amebitild interpret that value
as an actual endf-record sequence.

LINE ADVANCING These are files with an internal structure similar to that of HRE SEQUENTI#ke. These
files files are definedwithout an explicitORGANIZATIOspecification using theLINE ADVANCIN(
clause on th SELECStatement

When this kind of file is written by GNU COBQitogram, the delimiter sequence will be
automatically added to each data record as it is written to the RITE to this typeof file
gAftt 0S R2YyS AREERPIANCING ALMEXOE $RzAcE Ay GKS
explicitlyspecifiedADVANCINGlause.

LikeORGANIZATION LINE SEQUENiI#&| these files should not be defined to contain any
exact binary data fields because tbentents of those fields could inadvertently have the en
of-record sequence as part of their valuethis would confuse the runtime system when
reading the file, and it would interpret that value as an actual-efidecord sequence.

ORGANIZATION IS These fileslso have aimple internal structure. Their contents are structured simplyras a

REORD BINARY arbitrarily-long sequence of data characters. This sequence of data characters will keltre

SEQUENTIAL as aseries offixed-lengthdata recordssimply by logically splitting the sequence of data
characters up into a series of fixéehgth segments each as long as the maximum record si
defined in the program. There an® special enébf-record delimiter characters in the filand
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ORGANIZATION IS
RELATIVE

11FEB2012 Version

when the file is writterto by a GNU COBQtogram no delimiter sequence is appended to
the data

Records in this type of filere allthe samephysicalength, except possibly for the very last
record in the file, which mayebshorter than the otherslf variablelength logical records are
defined to the program, the space occupied by each physical record in the file will occupy
maximum possible space.

So, if a file contains 1275 characters of data, and a program definesructure of that file as
containing 10echaracter records, then the file contents will consist of twelve (12) 100
character records with a final record containing only 75 characters.

Even though it appears that it should be possible to locate andggany record in the file
directly simply by calculating its starting character position based upon the prodedimed
record size,ecords must betill beread or written to these files in a purely sequential
manner. The only way to read (or write)cred number 100 would be to have read (or
written) records number 1 thru 99 first.

When the file is read, thdata is transferred into the program exactly as it exists in the file.
the event that a short record is read as the very last record, that record w8R#ACRadded.

Care must be taken that programs reading such a file describe records whose length is e
the same as that used by the programs that created the file. For example, the following ¢
the contents of ERECORD BINARY SEQUENil¢Adreated by a progra that wrote five 6
OKI N} OGSNJ NBO2NR&a (G2 Ado ¢CKS a'és a.¢3
that were written to the file:

Now, assume that another program reads tfiis, but described 1@haracter records rather
than 6. Here are the records that program will read:

There may be times where this is exactly what you were looking for. More often than not
however, this is not desirable behavidBuggestionuse a copybook to describe the record
layouts of any file; this guarantees that multiple programs accessingfthat S & A f f
same record sizes and layouts.

These filegancontainexact binary data fieldsecause he contents ofecordfieldsare
irrelevant to the reading process as there is no -efgecord delimiter.

The contentf these files consist of a seriesfofed-length data recordgrefixed with a four
byte record header The record header contains the length of the data, in bytes. The byte
count does not include the fotlyte reord header.

Records in this type of file are all the same physical length. If vatiedgh logical records
are defined to the progranthe space occupied by each physical record in the file will occu
the maximum possible space.

This file organizatiowas defined to accommodate either sequential or random processing
With aRELATIVHe, it is possible to read or write record 100 directly, without having to ha
first read or written records -B9. TheGNU COBQuntime system uses the progradefined
maximum record size to calculate a relative byte position in the file where the record hea
and data begin, and then transfers the necessary data to or from the program.

When the file is written bya GNU COBQitogram, no delimiter sequence is appendedhe
data, but a recordength field is added to the beginning of each physical record.

When the file is read, the data is transferred into the program exactly as it exists in the fil¢

Care must be taken that programs reading such a file describedgednose length isxactly
the same as that used by the programs that created the filgi ¢ 2y QG 6S | L

1-8
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ORGANIZATION IS
INDEXED

GNU COBQuntime library ends up interpreting a fodnyte ASCII character string as a reco
length when it transfers data from thide into the program!

Suggestionuse a copybook to describe the record layouts of any file; this guarantees that
Ydzf GALIX S LINPINI Ya | OO0Saaiaya (GKIFG FAES g7

These filegancontain exact binary data fieldsTte contents of record fields are irrelevant to
the reading process as there is no eofedrecord delimiter.

This is the most advanced file structure availabl&tU COBALINE I NI Y a @ L
describe the physical structure of such files because that structure will vary depending ug
which advanced filenanagement facility was included into ti&NU COBChwild you will be
using (Berkeley Database [BDB], VBIS#&M). We wilk insteadg discuss the logical
structure of the file.

There will be multiple structures stored for 84DEXELile. The first will be a data
component, which may be thought of as being similar to the internal structureREIBATIVE
file. Data records may not, however, be directly accessed by their record number as wot
the case with &RELATIVHe, nor may they be processed sequentially by their physical
sequence in the file.

The remaining structures will be one or more index components. An index component is
data structure that (somehow) enables the contents of a field, callpdraary key within

each data record (a customer number, an employee number, a product codene, retc.) to
be converted to a record number so that the data record for any given primary key value
be directly read, written and/or deleted. Additionally, the index data structure is defined il
such a manner as to allow the file to be processedusedjally, recordby-record, in ascending
sequence of the primary key field values. Whether this index structure exists as a binary
searchable tree structure (btree), an elaborate hash structure or something else is pretty
irrelevant to the programmeg the behaviorof the structure will be as it was just described.
The runtime system will not allow two records to be written to an indexed file with the san
primary key value.

The capability exists for aadditionalfield to be defined as what is knawas aralternate key
Alternate key fields behave just like primary keys, allowing both direct and sequential acc
to record data based upon the alternate key field values, with one exception. That excep
is the fact that alternate keymaybe alloved to have duplicate values, depending upon how
the alternate key field is described to ti&NU COBGiompiler.

There may be any number of alternate keys, but each key field comes with a disk space
penalty as well as an execution time penalty. Asrtmber of alternate key fields increases
it will take longer and longer to write and/or modify records in the file.

These filegancontain exact binary data fields. The contents of record fields are irrelevan
the reading process as there is no eofdrecord delimiter.

All files are initially described @ GNU COB@kogram using SELECStatement coded in thé&ILECONTROL
paragraph of thdNPUTOUTPUT SECTIONhe ENVIRONMENT DIVIBN In addition to defining a name by which
the file will be referenced within the program, tf8ELECStatement will specify the name and path by which the file
will be known to the operating system along with@RGANIZADN, locking and sharing attributes.

A file description in thé&ILE SECTI@Nthe DATA DIVISIONill define the structure of records within the file,
including whether or not variabdength records are possible amdf so¢ what the minimum and maximum length
might be. In addition, the file description entry can specify file 1/O block sizes.

Seel f a2 X

Defining the Characteristics of a Fi 4.2.1 File Sharing 6.1.9.1

Describing the Structure of a F{lED/SD) 5.1 Record Lockin¢ 6.1.9.2

1.3.3.6. Table Handling

11FEB2012 Version
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hiKSNJ LINEINF YYAY3T tFy3Adzr 3Sa KIFS FNNreaxz /h.h[ KFa GFof
tables special are two special statements that exist in the COBOL lang&&geRCEnd SEARCH ALL

The first can search a table sequentiadiygpping only when either a table entry matching one of any number of
search conditions is found, or when all table entries have been checked against the search criteria and none matched
any of those criteria.

The second can perform axtremelyfastseaOK | 3+ Ayad | d(dFrotS a2NISR o0& FyR aSt
contained in each table entry. The algorithm used for such a search is a binary search (also knowniaeevahblf

search). This algorithm ensures that only a small number of entrié®itable need to be checked in order to find a
RSaAANBR SyiGNB 2N G2 RSGSN¥YAYyS GKIFIG GKS RSaAANBR SyiNER R2
this search becomes. For example, a table containing 32,768 entries will be aftattod particular entry or will
RSGSN¥AYS (GKS SyiNeB R2SayQi SEAalG o6& f221Ay3 G y2 Y2NB
in the SEARCH Adbcumentation.

{SS 1ftazX

L1y

‘ Defining Tables 0 TheSEARCBtatement 6.4.38.1

TheSEARCH AStatement 6.4.38.2

1.3.3.7. Sorting and Merging Data

The COBOL language includes a pow&®@iR Btatement that can sort large amounts of data according to arbitrarily
complex key structures. This data may originate from within the program or may be contained in one or more
external files. The sorted data may be written automatically to one or matput files or may be processed, recerd
by-record in the sorted sequence.

A special form of th&ORBtatement also exists just to sort the data that resides in a table. This is particularly useful
if you wish to us6SEARCH Algainst the table.

A commnion statement; MERGE can combine the contents of multiple files together, provided those files are all
sorted in a similar manner according to the same key structure(s). The resulting output will consist of the contents of
all of the input files, mergd together and sequenced according to the common key structure(s). The output of a
MERGHnay be written automatically to one or more output files or may be processed internally by the program.

{SS 1tazX
|

TheSORTStatement(File Sort) 6.4.40.1
TheSORTStatement(Table Sort) 6.4.40.2

\ TheMERGtatement  6.4.25

1.3.3.8. String Manipulation

There have been programming languages designed specifically for the processing of text strings, and there have been
programming languages designed for the sole purpose of performingpuglered numerical computations. Most
programming languages fall somkere in the middle, between these two extremes. COBOL is no exception,

although it does include some very powerful string manipulation capabili@#é;) COBCQictually has even more
string-manipulation capabilities than many other COBOL implementations

{SS 1ftazX

Concatenatélfwo Or More Stringg CONCATENATi#rinsic Function 6.1.7.9
STRINGtatement 6.4.43
ConversiorOf A Numeric Time Or Dal LOCALEIMElIntrinsic Function 6.1.7.35
To A Formatted Character Strif') 5| pATENtrinsic Function 6.1.7.32

ConvertA Binary Value To It CHARntrinsic Functiopadd 1 to argument before invoking 6.1.7.7
Corresponding Character In Tt the function; The description of th€ HARunction shows a
t NI NI YQa technique that utilizes th&1OVEstatement that will
accomplish the same thing without the need of adding 1 to
the numeric argument value first
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ConvertA Character String To Low€ase| LOWERCASHntrinsic Function 6.1.7.39
C$TOLOWEBUilt-in Subroutine 8.3.1.13
CBL_TOLOWAHRIilt-in Subroutine 8.3.1.40
ConvertA Character String To Uppg UPPERCASHntrinsic Function 6.1.7.87
Case| c$ToUPPHRUIlt-in Subroutine 8.3.1.14
CBL_TOUPPHRIlt-in Subroutine 8.3.1.41
ConvertA Character String To On C$PRINTABIHIilt-in Subrouthe 8.3.1.11
Printable Characters, Changing Any N
t NAyGroftS / KFNI OGS
ProgrammerfSpecifiedReplacement
Character.
ConvertA Character To Itdumeric Valug ORDIntrinsic Function; subtract 1 from the resulthe 6.1.7

Ly ¢KS t NB3INI

description of theORDfunction shows a technique that
utilizes theMOVEstatement that will accomplish the same

thing without the need of adding 1 to the numeric
value first

argumen

CountOccurrences Of Substrings In INSPECStatement withTALLYIN®ption 6.4.24
Larger String
DecodeA Formatted Numeric String Ba¢{ NUMVALIntrinsic Function 6.1.7.54
_TOA l}luﬂmerlg V"f““e (For Examp \ypmyALCIntrinsic Function (handles currenfyrmatted 6.1.7.59
5S0O2RS & PdvHZR2312119 strings)
Value)
DetermineThe Length Of A String ¢ LENGTHhtrinsic Function 6.1.7.31
Datadtem Capable Of Storing Strin{ gy g ENGTHhtrinsic Function 6.1.7.6
ExtractA Substring Of A String Based { Use of a reference modifier on the string field. 6.1.3
Its Starting Character Position And Len
FormatA Numeric Item For Output MOVEStatement with picturesymbol editing applied to the 5.3and
Including Thousand§ S LJ- NJ { 2 receiving field 6.4.26
TheUSA = / dzZNNBy O& { ¢
USA, Decimal Points, Credit/Deb
Symbols, Leading Or Trailing S
Characters
Justification(Left, RightOr Centered Of | C$JUSTIRMIilt-in subroutine 8.3.1.6
A String Field
MonoalphabeticSubstitution Of One O| INSPECStatement withCONVERTINGption 6.4.24
More Charact.ers In A String Wi TRANSFORMitatement 6.4.47
Different Characters
SUBSTITUTRtrinsic Function 6.1.7.77
SUBSTITUHREASHntrinsic Function 6.1.7.78
ParseA String, Breaking It Upto | UNSTRINGtatement 6.4.49
Substrings Based Upon One Or M
Delimiting Character Sequences; The
Delimiters May Be Single Characte
Multiple-Character Strings Or Multipl
Consecutive Occurrences Of Eith
RemovalOf Leading Or Trailing Spag TRIMiIntrinsic Function 6.1.7.83
From A String
SubstitutionOf A Single Substring Wit MOVEStatement with a reference modifier on the 6.1.3
AnotherOf TheSamelength Based| dreceiving FA St R and
Upon The Substrings Starting Charag 6.4.26.1
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Position And Lengt

SubstitutionOf One Or More Substring INSPECStatement withREPLACINGption 6.4.24

In A String With Replacement Substrir| g\ gsTITUTRtrinsic Function 6.1.7
Of TheSamel ength Regardless —

~
~

WhereThey Occurf SUBSTITUTEASHntrinsic Function 6.1.7.78
SubstitutionOf One Or More Substring SUBSTITUTRtrinsic Function 6.1.7.77
In A String With Replacement Substrir g\ g5 TTUTEASENtrinsic Function 6.1.7.78

Of A PotentiallyDifferent Length
Regardless Of Where They Oc

1.3.3.9. Textual -User Interface (TUI) Features

The COBOL2002 standard formalizes extensions to the COBOL language that allow for the definition and processing of
text-based screensas is a typical function on mainframe compute&NU COBQOmplements virtually all the screen

handling features described by COBOL2088re is an example of such a screen as it might appear in the console
window of a Windows computer:

Figurel-1- A Sample TUI Ben

GCic 28131118 14:33> GHNU COBOL 2.8 11FEB2812 Interactive Compilation

Filename: GGic.chl
Folder: E:~GHNU-COBOL~zamples

SetsCly Switches Uia F1-F?; Set Config Uia F12; ENTER Key Compiles: ESC Quits

Fi1 Assume WITH DEBUGGIMG MODE F& >"FUNCTIONW' Is Optional Current
F2 Procedure+Statement Trace F? >Enable All Warnings Config:
F? HMake a Library <DLL» F8 Source Is Free-Format DEFAULT
F4 Execute If Compilation OK F? >*Mo COMP-BIMARY Truncation

F% Produce Full Listing

Extra “cobc'" Switches, If Any {"-save—temps=xxx'" Prevents Listings):

|

Program Execution Arguments. If Any:

- s

GCic for Windows-MinGW Copyright <G> 2087-2813, Gary L. Cutler, GPL

Screens such as thisre defined in theSCREEN SECTI®khe DATA DIVISIONOnce defined, screemse used at
run-time via theACCEPand DISPLA¥tatements.

The COBOL2002 standard only covers textsal interface (TUI) screens and not the madvanced graphicalser
interface (GUI) screen design and processing capabilities built into most modern operating systems. There are
subroutinebased packages available that can do full GUI development,dng are opersource.

{SS 1ftazX
‘ The ACCEPT Statement (Screen D 6.4.1.4
The DISPLAY Statement (Screen D 6.4.12.4

‘ Defining Screens 5.6

" This screen comes from the program nant@@ia a fulkscreen frontend to theGNU COBGdompiler¢ the source code of

which is included as a sample in this manual. See setfigrior the listihg of the program.
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1.4. Syntax Description Conventions

Syntaxof the GNU COBQ&anguage will belescribedn this manual witrconventions familiar to COBOL programmers
with a few coloring conventions throuwn in to aid in readability and interpretatidhe following is @escription of
thosesyntacticaldescription techniques

Black
UPPERCASE
UNDERLINING

lowercaseitalic

[ optionaksyntax]

choicel| choice2

{ choicel }
choice2

Shaded Areas

11FEB2012 Version

Syntactical elements that are part of tleNU COBOanguage (including required
punctuation symbols, operators and so on) will appear in black. Other colors such as red
and blue will be used to highlight those elements that are merely part of the syntax
description.

COBOL language keywords amglementationdependent names (the s@F f £ SR &4 NB & S NX
g2NRa¢ 2F U0UKS [/ h. h[ BOLD YyPPEARCASEVL g Af € F LILIST NJ AY

reserved words that ar&l NDERLINE&re required in whatever syntactical context they are
shown. If a reserved word et underlined, it is optional and its presence or absence has
no effect on the program.

Generic terms representing substitutatitemswill be shown irtalic lowercase

RedSquare bracketare used to enclose optionayntax Any clauses not enclosed in
square brackets are mandatoryrhese are also used sometimes in conjunction with the
ellipsis K) to indicate an optional syntactical item that could be repeated.

Simple choices may be indicated witheal vertical barseparating them.Although not
typically used in COBOL syntactical diagrams, this convastameffectivealternativethat
may beused when square brackets would make a syntax diagram too complicBbed.
example THRUTHROUGHMould indicate that either of the required reserved word@isiRU
or THROUGIray be used.

Red lvacesare used to enclosehoices Exactlyone of the choicescontained within the
braces must be selectedlhese are also used sometimes in conjunction with thips$ K)
to indicate a choice adyntactical itensthat may be repeated

Aredthree-dot sequenced Ol £t £ SR 'y &St f ALIR{Edriowercasé | LILIS T NJ
italic entriesto indicate that the syntax elememtrecedingthe ellipsis may occunultiple
times.

Shaded areas are used to highlight syntax elements thatem@gnizecby the GNU COBOL
compiler but willeither have no effect on the generated code will have a compiler
warning issued announcing that featureuissupported Such elements are either present
in the GNU COBUdanguage to facilitate the porting of programs from other COBOL
environments reflect syntax elements that are not yet fully implementedsyntax
elements that have become obsolete
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1.5. General GNU COBOIProgram Format
1.5.1. Source Line Format

1.5.1.1. Fixed Format Mode

Prior to the COBOL2002 standard, source statements in COBOL programs were oriented amnchB8@unched
cards. This means that each source line in a COBOL program contfatedRdt F ¥ Suidd¥ yliéfined by their
column number

This structure is enforced BlyNU COBQOAhen the compiler is operating irixed Format ModeFixed Format Mode is
the default mode in effect when the compiler begins execution.

Column Area Name

Numbers

Usage

1-6 Sequence | Historically back in the days when puncheattds were used to submit COBOL progran
Number | source to a COBOL compijlthis part of a COBQitatement was reserved fa sixdigit
Area sequence number.

While the contents of this area are ignored by COBOL compilers, it existed so that 3
program actually punched on 8haracter cards couldif the card deck were dropped
onthefloorc6 S Ndlzy G KNRdzZAK | OF NR &2 NI SNJ k.
h¥ O02dzNBSY (KAa AayQid ySOSaalNB G2RIE @
time.

See Sectiof.1for a discussion of howhts area tends to be used today.

7 Indicator | Column 7 serves as an indicator in which one of five possible values will apg@sre
Area G5¢ 028 GREAKOE daké 2NJ arf ésdurce HekiGehaeas i
spaceh Y (G KA& LRaAAGAZ2Y D ¢KS @I fdsSa a5¢zx
G402YYSyié¢ AYyRAOFG2NRE GStfAy3a (kS O2Y
I O {-4zSa8WNWBBR & || O2ylGAydzZ A2y OKI NI
reserved wad or programmerdefined name needed to be split across two lines of co

This is/was rarely used amdvhen it does is/was almost always used to continue an
alphanumeric literal (character string).

8-11 & ! NB I | Language DIVISION, SECTIONvarayraph section headers must begin in Area A, as
Ydzald GKS f S@St ydzYoSNBR nmI TFE A WRRIEKI
SORTescription headers.

12-72 a! NI I | All other COBOL programming language components are coded in these solumn

7380 Program | This is another area of COBOL statements that is ignored by COBOL compilers. Th
Name Area | of every statement also hails back to the day when programs were punched oncdarg
was expected that the name of the program (odesst the first 8 characters of it) woulg
be punched here so thatif a dropped COBOL source deck contained more than one
program, that handy card sorter machine could be used to first separate the cards b
program name and then sort them by sequence namb

¢2RIF&8Q4& /h. h[ OGNULOOBEINGlY ignére/adythieRpast lumn 7

TheGNU COBQiompiler (cobc) operates in fixed format mode by defgul 2 dz Y I & SELJ Xix@de (i f &
switch, if you wish, but thatsthe default mode) unless you specify otherwise in one of the following ways:

» , 2dz NHzy GKS O#ecdIA d Gd\din@ok fiekformak riBodel

5

» You use th&>>SET SOURCEFORMA FREEDHirective to turn on freformat mode
» You use th&>>SOURCE FORMAT IS £RBE directive to turn on free format mode

{SS 1faz2X
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Coding Comments in Progran 1.6 The Compiler Directing Facility (CL 2.2

Alphanumerid_iterals 1.8.2

1.5.1.2. Free Format Mode

As of the COBOL208fandard, a second mode now exists for COBOL source code statentaets Format Mode

In this mode of operationGNU COBQitatements may each be up to 255 characters long, with no specific
requirements as to what should appearwhich columns.

TheGNU COBQiompiler (cobc) can be commanded to operate in free format mode in any of the following ways:

» . 2dz NHzy GKS O#eedINad SNIOK (K GKS «a
» You use thee>SET SOURCEFORMAFRSEDF directive to turn on frel®rmat mode
» You use thee>SOURCE FORMAT IS FRBHirective to turn on free format mode

Using>>SE®Bnd >>SOURGCtirectives in your source code, you may switch back and forth between fixed and free
format mode at will.

{SS 1faz2X
Coding Comments in Progran 1.6 The Compiler Directing Facility (CL 2.2

Alphanumerid.iterals 1.8.2

1.5.2. Program Structure

Figurel-2 ¢ General Format ci GNU COB@rogran

[ IDENTIFICATION DIVISION. ]
PROGRAND.| FUNCTIOND. namel [ options ]

ENVIRONMENDIVISION.
[ CONFIGURATIOSECTION  programconfigurationspecifications |
| [ INPUT OUTPUTSECTION generatfile-descriptions |

DATADIVISION.

EILE SECTION detailedfile-descriptions]
WORKINGTORAGEECTION permanentdata-definitions]
LOCALESTORAGEECTION temporary-data-definitions ]

— e ———

LINKAGE SECTION subprogramargumentdefinitions|
REPORTSECTION reportdefinitions ]
SCREENSECTION screenlayoutdefinitions]

PROCEDURBIVISION [ options ]
DECLARATIVES
eventhandlinglogic
ENDDECLARATIVES
generatprogramlogic
[ nestedopencobolsubprogram ] A
[ ENDPROGRAMUNCTIONnamel |

What you see here is the general formataco6GNU COBQIrogram Each program consists of up to four DIVISIONS
(major groupings of language statements that all relate to a common pujpdsat all divisions are needed in every
program but they must be specified in the order shown when thegused.
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This generagbrogram structure looks quite intimidating, but bear in mind that each DIVISION and SECTION you see
here serves a very specific function, and it is rare to find a program that needs each and every one of those functions!

1. Asingle file of COBOL source couy contain:
a. A portion of a program; these files are known as copybooks
b. A single program. In this case, thBlD PROGRAMEND FUNCTICOdtatement is optional.

c. Multiple programs, separated from one another BKD PROGRAMEND FUNCTIO8tatements. The fira
program in such a source code file need not hav&ElbD PROGRAMEND FUNCTIG8tatement.

2. t NP INJ Y dnestedAYyra@A ROSS LINP INI Y d! é o0& AyOfdzRAYy3 LINRBIANFY . C
PROCEDURE DIVISMithout an interveningEND PROGRAM/AND FUNCTIONA G F G SYSy (i ® C2NJ) y2¢
all that will be said about nestingregardless of how many programs comprise a si@ijle) COBQiource file
(see #1c)only a single output executable program will be generdtech that source file when thdlé is
compiled.

3. Here is a brief summary of the purpose of each DIVISION in a program:

DIVISION | Purpose
IDENTIFICATIO| ThelDENTIFICATION DIVISI@ivides basic identification of the prografor function)by
giving it a nameWhile theIDENTIFICATIONVISIONSs required in all programs, the actual
ADENTIFICATION DIVISEON K SdaR & thé COBOL2002 standaris not.
ENVIRONMENT TheENVIRONMENT DIVISIQ#&fines the external computer environment in which the
program will be operating. This includes defining any files that the program may be acce
DATA TheDATA DIVISION used to define all data that will be processed by a program.
PROCEDURE | ThePROCEDURE DIVISk@Ntains all executable program code.

{SS 1ftazX

Copybooks 1.3.3.3 ThelDENTIFICATIONVISION 3
Subprogram$ubroutines véunctions 7.1 TheENVIRONMENDIVISION 4
Details Of Neste@ubprograms 7.6 TheDATADIVISION 5
ThePROCEDURRVISION 6

~

1.6.In-0 OT COAI $1 AOi AT OAOGETT jE8A8 O#i1i1A1TO

The following chart documents how comments may be imbedded@td COBQirogram source to provide
documentation.

WhenAy 4aCL-95¢ az2RSX 2KSYy AYy aCw909z¢
Blank lines Blank lines may be inserted as desired. Blank lines may be inserted as
desired.
FulHine An entire source line will be treated as a comment (and w| An entire source line will be treated
comments be ignored by the compiler) by codinglrd U S NJA & 1 | as a comment (and will be ignored K
column seven (7) the compiler) by coding the sequend

GFHhéET aGEFNIAY3 A
first non-blank charaters on the line.

FulHine An entire source line will be treated as a comment by codi There is no FRERode equivalent to
comments F atlrakK 6akév Ay O02fdzvyy aSakéod

with form- compilers capable of generating source program listings

feed issueaforrF SSR Ay (GKS fAaldAYy3d 3

top of a rew page of the listing. THBNU COBGtompiler
(cobc) doesot support thisform-feed behavior, although it
R2S&a GNBIFG aké faNUS®OBALA O2
Interactive Compiler, o6Cigdoessupport this formfeed
behavior when it generates program saerlistings! GCids

a GNU COBQ@irogram that provides a fulicreen frontend
to the actualGNU COBGQitompiler. You can see a
screenshot of it in sectioh.3.3.9
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Type of actL - 3 2 KSYy Ay AaCw99¢

Comment

Partiatine l'ye USEUG F2tt26A U "| Any text following the chaicer
comments fAYyS gAfft 0SS GNBIGS -a | |aSljdzsSyO0S afrphé¢ 2Yy
column seven (7) or beyond. 6S GNBIFGSR la |
may appear in any column.
Comments Bycodinga 5 ¢ Ay (Qppdrdzioyercase), an By specifying the character sequend
that may be | otherwise validGNU COBOdource line will be treated as a | & B E(Bpper or lower-case) as the
treated as commentby the compiler. first non-blank characters on a sourg
code line, an otherwisevalid GNU COBOL
(typically for source line will be treated as a
debugging commentby the compiler.
purposes) Such statements may be compiled either by specifyingitfiebugginglineé & goh theRIU
COBOLkompiler2 NJ 6 & | RARTHYEBUG®ING MODE Of | dzZGURGROMPETER
paragraph.

{S‘S 1fazx

‘ TheSOURGEOMPUTERaragraph 4.1.1 ‘ Sample Program ListinGCic 9.4

1.7. Use of Commasand Semicolons

I O2YYRNDHKZI&BS8 Y mlydé idsgrtedinta GNW COBQirogram to improve readability at any spot
where white space would be legal (except, of course, witthithanumeric literals Thesecharacters are always
optional.

The use of comma characte@sl y OF dza S aC@BOEmimpilér # tFéDECINMAL POT IS COMMAlause is
usedin SPECIANAMES The following statement, which calls a subroutine passibgatarguments (the numeric
constants 1 and 2):

CAL 235" 2/54). % 53)." st

would ¢ with DECIMAL POINT IS COMMAffectc actually be interpreted as a subroutine call WiiNEargument
(the non-integernumericconstant 1.2).

{SS 1ftazX
| TheSPECIANAMESParagraph 4.1.4 |

1.8. Use of Literals

Literals are constant values that will not change during the execution of a program. There are two fundamental types
of literals¢ numeric and alphanumeric.

1.8.1. Numeric Literals

Numeric literalsare numeric constants which may be used as array subscripts, as values in arithmetic expressions, or
in any procedural statement where a numeric value may be used. Numeric literals may take any of the following
forms:

> Integers such a%, 56, 2192 or54.
» Norrinteger fixed point values such as 1.12295.

» FloatingLJ2 A Y (i @I EndeS &y 2ddalAlyAT2 v & dzOK | & pBPor 9. 75 O NBLINB A SY (i A
(representing 5.7 x It). Both the nantissa (the number before thE) and theexponent (the number after
the B) may be explicitly specified as positive (with a +), negative or unngned (and therefore implicitly
positive). A floatingpoint literal@ value must be within the rangé.7 x 16% to +1.7 x 18 with no more
than 15 decimal digits of precisian

» I SEFRSOAYLFE ydzYSNR O it ALPHSNIKE Qo+ BauizDRNE & QB  MFTA5)0 @ G ! 5
TheH character may either be uppeor lowerOl & S F YR SA U KSNJ a-§ gz fi S bhdzd it OKbH ND
may bed SR ® | SEIF RSOAYFf ydzYSNAO fAUSNFfa I NB -bitA YAUSR (
value).
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1.8.2. Alphanumeric Literals

Alphanumeriditeralsare character string suitable for display on a computer screen, printing on a report,
transmission through a communications connection or storagelGiUREX or PICTUREA data items These are NOT
valid for use in arithmetic expressions unless they can first be convesttbir numeric computational equivalenta
the NUMVALand NUMVALCintrinsic functions

Alphanumeric literals may take any of the following forms:

» Any sequence of characters enclossda pair okinglelj dz2 G S ¢ W or a@drlofdulld) 888K S 06 4 0
characters constitutes string literal The doubldj dz2 G S OKIF NI OGSNJ 640 YIF& 06S dza SR
an apostrophedelimited string liter and an apostrophe may be used as a data character within a double
quote-delimited string literal.If an apostrophecharacter must be included as a data charaetéhin an
apostrophedelimited string literal express that character as two consecutig@strophesd W QU & -LF | R?2
quote character must be included as a data charaati¢hin a doublequote-delimited string litaral express
that character as two consecutive doubjedz2 6 Sa 064 ¢ 0 @

» A literal formed according to the same rules as fora strindSliNJ f 6 62 3S0 = 6 dzizZ LINBFAESR
(upper or lower-case) constitutes aeradelimitedstring literal These literals differ from ordinary string
literals in that they will be explicitly terminated with a byte of hexadecimal value 00.fadilitates the
GaKkNAYIéE 2F adOK® €t AGSNIfa sAGK / LINRIANF Ya

» | KSEFRSOAYIf fAGSNI flfadz®B | &/ L&n BiNAgpate) WY i QB E EQH
- QonomoHOOEN 0loKiS Mo{H/oloL & XENROKT NW rOMiHSOND Y4 o lovRMAEs&S NJ 6 S dz
YR SAUKSNI aAy3§682538280800 0K BRNOR3MET & 0SS dzaSRO ¢
literals should always consist of an even number of hexadecimal digits, because each character is
represented by eight bits worth of da{@ hex digits). Hexadecimal alphanumeric literals may be of almost
unlimited length.

Alphanumeric literals too long to fit on a single line may be continued to the next line in one of two ways:

1. If you are usindrixed Format Modethe alphanumeric literatan be run right up to and including column 72.
The literal may then be continued on the next line anywhere after column 11 by coding another quote or
apostrophe (whichever was used to begin the literal originally). The continuation line must also have a
hyphen €) coded inthe indicator areagolumn 7. Here is an example:

1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890
01 LONG- LITERAL- VALUES$ %- / O)# 8skdzt 6!,5% 24EEO EO A 111¢C
- 2EOAOAT OEAO 10006
- 2 AA Ai1O0ET OAAt 2
2. Regardless ofthether the compiler is operating in Fixedfree Format ModeGNU COBQillows
alphanumeric literals to be broken up into separate fragments. These fragments have their own beginning
FYR SYRAY3 1jdz2 i Skl LJ2adNRLKS aCanpivtiodtimededEii 8£3/ RoK F NB Od 3 Nz
Noconty dzt G A2y AYRAOIG2NI A& YySSRSR® I SNBQ&a |y SEIYLX SY
1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890
01 LONG-LITERAL- VALUEDEMO PICX( kzdzs 6!, 5% 24EEO EO Aes Y
I 1

2 | C | EOAOAT OEAO 1060606 2 Y
2AA AT 1 OET OAAY 2t
If your program is usingree FormatModE (G KSNB Qa f Saa ySSR G2 O2ydeAydzS t2y3 |

statements may be as long as 255 characters.

Numeric literals may be split across lines just as alphanumeric literals are, using either of the above techniques and
both reservedand userdefinedwords can be split across lines too (using the first téghe). The continuation of

numeric literals and usedefined/reserved wordss provided merely to provide compatibility with older COBOL
versionsand programs, but should not be used with new prograpitust makes for uglylooking programs.

8 Ly GKS / LINRPINIYYYAY3I tFy3Adzd 3Ss aGNRYy3IE Ydzad 68 GSNXYAYlIGSR 47
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{SS 1ftazX
FixedFormat Source Cod 1.5.1.1 TheNUMVALUntrinsicFunction 6.1.14.58
5STAYAyYy3 IPICSURE 5.2.1.6 TheNUMVALCIntrinsicFunction 6.1.14.59

1.9. Use of Figurative Constants

Figurative constantare reserved words that may be used in lieu of certain literals. In general, a figurative constant
may be freely used anywhere its corresponding value could have been used; when used, their value is interpreted
were an arbitrarily long sequence of thearhcters in question

The following chart lists th&NU COBCfgurative constants and their respective equivalent values.

Figurel-3 - Figurative Constants

Figurative Type of Equivalent Vale

Constant Literal

ZERQZEROS Numeric 0

ZEROES

SPACESPACES| Alphanumeric| Blank

QUOTE Alphanumeric| Doublequote character(s)

QUOTES

LOWVALUE Alphanumeric| The character whose value in the progracedlating sequenceés lowest. If a
LOWVALUES program is using the ASCdllating sequencethis will represent a sequence of

characters comprised entirely oflfts.
HIGHVALUE Alphanumeric| The character whose value in the progracedlating sequences highest. If a

HIGHVALUES program is using the ASECdllating sequencethis will represent a sequence of
characters comprised entirely ofHits.

NULL Alphanumeric| A character comprised entirely of zebits (regardless of the progranesllating
sequence.

1.10. User-Defined Names

When you writetGNU COBALINE AN} Yasx e2dzQff ySSR G2 ONBIGS | @FNRSGe 2
program, the programs data and the external environment in which the program is running.

Userdefined names may be composéd® ¥ G KS OK I NI Oi S NE and/or owet(K-NRSIpAK  douivsé  (OKARLEL
Gpé T -BbaKy R4 dzy RS NHIEigeNdmesmay seither start nér 8riddwith hyphen or underscore
characters.

With the exception oprocedure namesuserdefined namegnustcontain at least one letter.

When usetdefined names arereatedas names for data, they will be referenced in this document under the term
identifier.

1.11. Use of LENGTH OF

Alphanumeric literals and identifiers may optionally be prefixed with the claug
ALENGTH GF® Ly adzOK OI &S aumerigliterdl withia srafubld
equal to the number of bytes in the alphanumeric literal. For example, the
following two GNU COBGQitatements both display the same result (27):

{ numericliteral-1 }

LENGTHOF{ jyentifier-1

01 Demo- Identifier PIC X(27). *>Thisis a 27 - character data - item

$)30,!1'9 ,%.'"4( /| & 24EEO EO A , %. '4( | & w@Al Dl Az
DISPLAY LENGTH OF Demtdentifier
DISPLAY 27

TheLENGTH Ggfause on diteral or identifierreferencemay generally be used anywhere a numeric literal might be
specified, with the following exceptions:

11FEB2012 Version 1-8



GNU COBQR.OProgrammers Guide Introduction

1. In place of a literal on ®ISPLA¥tatemert.
2. Aspart of aWRITEbr RELEASE G I (i S PROdaQse.
3. As part of theTIMES lause of #ERFORM
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The CompileDirecting Facility

2. The GNU COBOICompiler Directing Facility [CDF]

The Compiler Directing Facilisa means of controlling theompilationof GNU COBQirograms, providing a
mechanism fodynamicallysetting or resetting certain compilewitches introducing new source code from one or

more source code libraries, making dynamic source code modifications or conditionally processing / ignoring source

statements.

When the compiler is operating in FIXED mode, all CDF statements must begjumin eight (8) or beyond.

There are two types of supported CDF statemenGMNUJU COBQ] Text Manipulation Statements and Compiler

Directives.

2.1. Text Manipulation Statements

CDF text manipulation statements are used to introduce new code into progedhes with or without changes, or

may be used to modify existing statements already in the program.

2.1.1. The COPYStatement

Figure2-1- COPY Syntax

COPYcopybookname [ M|gzlibrary-namel} [ SUPPRESSRINTING ]

==pseudotext-1== ==pseudetext-2==
| identifier1 BY identifier2
literal-1 — | literal-2
REPLACING 1 | word-1 word-2 A
LEADING . .
1 MS} ==partial-word-1== BY ==partial-word-2==

COPYstatementsare used to import copybooks into a program.

GNU COBQiompletely supports the use abpybooks These are separate source fiteitainingANYGNU COBOL
SYNTAX WHATSOEVYBERIuding other CDF statements.

1.

COPYstatements may be used anywhere within a COBOL program where the code contained wittopybeok
would be syntactically valid.

The syntax diagram above places great emphasis on a period at the end@d#étatement and any
REPLACIN@auses it may have. A periodalssolutelymandatoryat the end of everfCOPstatement, even if

the COP¥tatement occurs within the scope of a command where a period might appear disruptive (such as
within the scope of al. C X 9lfesBquence; the perid on theCOPYommand will not, however, affect the
command scope in which tHeOPYoccurs.

AllCOPYstatements are resolved and the contents of the correspondimgybooksnserted into the program
source code before the actual compilation process begins.

CKS 2LREEPRACING G | dz& S | £ f 2 ¢ awokdyl,dvordkdp dath NdhSiRentifie? I\ Beatified
2), literals [jiteral-1, literat2) or whitespacedelimited phrases to be replaced. Any number of such substitatio
may be made as eopybookis included into a program.

{SS 1faz2xX

Copybooks 1.3.3.3 ‘ ‘ How the Compiler FindSopybooks 8.1.5

2.1.2. The REPLACE Statement
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Format 1:
Figure2-2 - REPLACE (Format 1) Syntax

==pseudotext-1== BY ==pseudeotext-2==

REPLACH ALSO] {LEADING

TRAI LING} ==partial-word-1== BY ==partial-word-2==

Format 2:
Figure2-3 - REPLACE (Format 2) Syntax

REPLACE LAST] OFF.

TheREPLAC&atement provides a mechanism for changing all or part of one or 1Bdie COBGitatements.

1. The syntax diagrams above place great emphasis on a period at the endREBIACEA period i@bsolutely
mandatoryat the end of evenREPLAC&atement even if theREPLAC&atement occurs within the scope of a
command where a period might appeasdiptive (such as within the scope of arnC X 9llbséquence; the
period on theREPLACE&mmand will not, however, affect the command scope in whichRE®LAC&ccurs.

2. TheREPLAC#&atement can be used to make changes to program source code in much tleensamas the
REPLACING@ption of the COPYstatement can.

3. Once a Format REPLAC&atement is encountered in the compilation unit, it will remaireiifect ¢ continuing
to make those source code changes it specifiagtil one of the following occurs:

a. Anaher Format IREPLACGE encountered; in such a case, the change rules defined by the former Format 1
REPLACQEill be replaced by those defined by the n®EPLACHEnNless the newhencounteredREPLACE
Al aSYSyid AnSOt @z88 % 2 INRT  dthg REPKACEIrreitly iadifecyind Se
GNBYSYOSNBRE YR GKSYy NBLX | OSR o0é -gifgtRERLACHT iAhy A v 3
new one.

b. A Format REPLACE encountered If the Format REPLACEY Of dzRLASE (1KSe @2 NR X indl K S
effect REPLAQHIll be terminated and the moslB OSy (i f @ & REBPYADNIDbS eEciated. If the
C2NXIFG w wot[! /9 IRASEA| Y242 NI { @ifRSREPHAEH Kilybé ferdnindteyd
FYR |ttt &NB YRERLAGIDR discardsdghfither changes will be made until such a point as
another Format REPLACH any) is encountered.

c. The last line of source code in the compilation unit has been processed.

2.2. CDFDirectives

Compiler Directing Facility directives,siatements, areRSy 2 i SR 6& (G KS LINBaSy oS 27 |
of the statement name itself are used to influence the process of program compilation.

2.2.1. The >>DEFINEDirective

Figure2-4 - >>DEFINE Syntax

OFF

>>DEFINE [ CONSTANT cdfvariablel AS{[ PARAMETER
| I {Waﬂ OVERRIDH

Use>>DEFINB create CDF variables and (optionally) assign them either literal or environment variable values.

1. CDF variabledefined in this way become undefined once BND PROGRABt END FUNCTIGdNrective is
encountered in the input source.

11FEB2012 Version 2-2
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2. The>>DEFINEtatement is one way to create CDF variables that may be processed by other CDF statements such
as>>IF The>>SETBtatement provides another way to create them.

3. (DF variable namésllow the rules for standar6NU COBQlserdefined namesand may not duplicate any CDF
reserved word. CDF variable names may duplicate COBOL reserved words, providl@iN®EANGption is not
specified but such names are not recommaed.

4. TheCONSTANG@ption, valid only in conjunction witliteral-1, defines a CDF variable that may be used within
your regular COBOL code as if it were a literal value. WithouC@RSTANGption, the CDF variable may only
be referenced on other CDF statements.

5. TheOFFoption is used to create a variable without assigning it any value.

ThePARAMETE®ption is used to create a variable whose value is that of the enwigati variable of the same
name. Note that this value assignment occurs@npilationtime, not program execution time.

¢ K@terat-1¢ 2LIGA2Yy Ad dzaSR (2 aLISOAFpreviousl decBsd# O 2 NJ | f LK I y d:
In the absence of th® VERRID&ption, cdfvariablel must not yet have beeDEFIN&

When theOVERRID&ption is specified cdf-variable 1 will be created with the specified value, if it had not yet
beenDEFINE, or it will be reDEFIN& with the new value if ihad already beenDEFINE&
10.{ SS 1 faz2x
Literals 1.8 | The>>SETDFStatement 2.2.3

Userdefined Names 1.10

2.2.2. The >>IF Directive

Figure2-5 - >>IFSyntax .. .
Conditionally process or ignore COBOL source

statementsand/or CDF textanipulation
statementsdepending upon the value of one or
more conditional expressions based upon CDF
variables.

>>IF constantconditionatexpressiorl
[ programsourcelinesl |

[>>ELIF constantconditionalexpressiorl } A

[ programsource“nes_z ] 1. Each>>IFstatement must be terminated by

an>>ENDBFstatement.
>>EL SE 2. There may be any number ofELFclauses
[ programsourcelinesn | following an>>IF; including zero.

>>ENDIF

3. The syntax of aonstantconditional expressiois as follows:

Figure2-6 - >>IF constantonditionalexpression Format

DEFINED
{ cdf-variablel

: IS [ NOT] { SET o
literal-1 } [ ] cdf—relational-operator{ cdFvariable2 }
literal-2

4. Thetext-1, text-2 andtext-n entries represent lines of source code that may consist of any numb@Naf COBOL
statementsand/or CDRext-manipulationstatements (including none at allCurrently text-1, text-2 and text-n
aK2dz R y2i O2yidl Ay |yeée /medts)O2YLIAEf SNI RANBOGADBSE 64aBBHé

5. Eachconstantconditionalexpressiomwill be evaluated in the sequence in which they are coteithe >>IF
statementand any>>ELIElauses that may be preseunhtil one evaluates t§ RUE Once one of them evaluates
to TRUEthe correspondingext block of statements will be processed by the compiler and all otiwétsn the
scope of the>>IFstatement willbe skipped.If none of them evaluate td RUEthe text-n block of statements
(following the>>ELSElause) will be processed by the compied all others within the scope of the>IF
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statement will be skipped. If none of tleenstantconditionatexpression evaluate toTRUENd there is no
>>ELSElause, then none of thiext blocks of statements within the scope of thelFwill be processed by the
compiler.

6. The following rules pertain toonstantconditionatExpressions

a. TheDEFINEDption tests for whethewvariablel has been defined, but not yet assignedavalug 559 CL b 9 X
OFF; use theNOToption to test for the variable not being defined.

b. TheSEToption tests for whethewariablel has been given a value, either via=aSEBtatement or via a
>>DEFIN®Bithout the OFFoption.

c. Two CDF variables, two literals or a #ngDF variable and a single literal may be compared against each
other using a relational operator. Unlike the stand@NU COBQE statement, multiple comparisons
Ol yy 2ANDOSSR QENS Ry (1 2 y@Bniayh&sNd second>IFnside the first, howewve to simulate an
GANZEF YR ORy Yl @ 0 S & A ¥d=flbpiiod. Rvalid kelationalogerators are as follogy®u
may use either words or symbals)

GREATERHANOREQUAITO  >=

GREATERHAN >
LESTHANOREQUAITO <=
LESSHAN <
EQUAILTO =

<o YSI YAY3I ay2id Sljdztéo
2.2.3. The >>SETDirective

Figure2-7 - >>SET Syntax .
The>>SEBtatement provides an

[ CONSTANT cdf-variablel [ AS literal-1 ] alternate means of performing the
actions of the>>DEFINEnd
EIXED >>SOURC#atements, as well as a
SOURCEFORMAS { FREE } YStya 27F O2-felNP fa
>>SET - ' fixedé |y Rfoldrcopye compiler
NOFOLDCOPYNAME switches from within program source
UPPE code itself.
EOLDCOPYNA LOWE
FOLD PYNAMB{

1. CDF variabledefined in this way become undefined once BND PROGRAM END FUNCTICGdrective is
encountered in the input source.

2. TheFOLDCOPYNANELJG A 2y LINE @A RS& (KS Sl dza #old-cBpy=ixé 2 B & LLIODBEEF &KESN
GEEE¢ MRPERA & GMEER) b

3. TheNOFOLDCOPYNAM§Htion turns off the effect of either the>SET FOLDCOPYNAME G SYSy-i 2 NJ G4 KS
ffold-copyé a g A i OK ®

4, LT OONSTAKT 2 LJ0A 2y A AzuERAss bekisd. &

5. The remaining options of the>SETEtatement provide equivalent functionality to the>DEFINBNd >>SOURCE
statements, as shown in the following table:

>>SET Statement | Equivdent >>DEFINE or >>SOURCE Statement

>>SEEdfvariable >>DEFINEdf-variableAS OFF

>>SEEdfvariableASliteral-1 >>DEFINEdf-variableASliteral-1

>>SET CONSTA®-variable1l ASliteral-1 >>DEFINE CONSTAddFvariablel ASliteral-1

>>SEBOURCEFORMAT AS FIXED >>SOURCE FORMAT IS FIXER S (ifixeddi KS ¢
compiler switch

>>SET SOURCEFORMAT AS FREE >>SOURCE FORMAT IS FREE S (féeet i FO2 Yd
switch
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{SS 1ftazX
‘ Compiler Switches Referenc 8.1.2 ‘

2.2.4. The >>SOURCBDirective

Figure2-8 - >>SOURCHyntax L
The>>SOURCEatement pus the compiler into FIXEQr FREE

FIXED sourcecode format mode.This, in effect, provides yet another
>>SOURCEORMAT IS{ FREE } YSOKE yAaY T2 Nireeelyy Rigdefcompidr 0 KS
I switches.

1. You may switch betweeRIXEand FREEnhode as desired.
2. You may also use thre>SEBtatement to perform this function.
3. If the compiler is already in the specified mode, this statement will have no effect.
{SS 1faz2X
‘ The>>SETDFstatement 2.2.3 ‘ ‘ Compiler Switches Referenc 8.1.2

2.2.5. The >>TURN Directive

Figure2-9->>TURN Syntax

ON[ WITH LOCATION| }

>>TURN{ exceptionnamel [ file-namel + A dZHECKIN OFF

The>>TURMtatement, while accepted syntactically, is currently fanctional.
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3. IDENTIFICATIONDIVISION

Figure3-1- IDENTIFICATION DIVISION Syntax

[ IDENTIFICATION DIVISION. |

PROGRAMD. programname [ AS literal-1 | IS
RECURSI

FUNCTIOND. functionrname [ AS literal-2 |

AUTHOR ommentl. |
DATECOMPILEDx omment 2. |
DATEWRITTENc omment3. |
INSTALLATIONCc omment4. |
REMARKS® omment5. |
SECURITYc omment6. |

— —m e e

ThelDENTIFICATION DIVISI@vides basic identification of the program by giving it a name, and optionally defining
some highlevel characteristics.

1. While the actualDENTIFICATION DIVISI@#dder is optional, th®ROGRAMD/ FUNCTIOND clauseis not.

2. TheAUTHORDATECOMPILEMATEWRITTENFUNCTIOND, INSTALLATIQRROGRANMD, REMARKSnd
SECURIT&fauses may be specified in any sequentikeseclauses are supported EyNU COBQinly to provide
compatibility with programs written for the ANS1974 (or earlier) standards. AediNS1985 standard, these
clauses have been obsolete and should not be used in new programs.

¢ K SVobisoleteg  O2 Y LIA £ willkcause theGslW AaBRiompiler to issue warningsessagesf these (or
any otherobsolete syntax) is used in a program.

3. Bothliteral-1 andliteral-2 must be actual alphanumeric literals and may not be figurative constants.

4. ThePROGRAMD and FUNCTIOND clauseserve to identify the program to thexternal (i.e. operating system
environment. If there is ndSclause present, the programame or functioaname will serve as that external
identification. If theresan ASclause specified, that specified literal will serve as the external identification. For
GKS NBYFAYRSNI 2F (GKA& R20dzySy s GKI Gpricaadytestrgpdibthaine A RSy G A

5. TheINITIALCOMMONand RECURSI\dausesare usedonly within subprogramserving as subroutinesThe
COMMONCclause should be used only within subprograms that are nestghrograms ThelNITIALclause, if
specified, guarantees the subprogram will be in its initial (i.e. compiled) state each and every time it is executed,
not just the first time. TheCOMMONclausemay only be specified within a nested subprogram. A nested
subprogam declared a€OMMONmay be called from any nested program in the source file being compiled, not
2dzal G(K2a$S al 02 @S¢ ThEREECYRSINKSe, iffaB\ iakky Asubipribdidia@si bdahgRailde to
invokeitself. Userdefined functions a& alwaysRECURSIVE

{SS 1ftaz2X
Subprogram$ubroutines véunctions 7.1 Recursivesubprogramming 7.7

Details Of Neste&ubprograms 7.6
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4. ENVIRONMENT DIVISION

Figure4-1- ENVIRONMENT DIVISION Syntax
TheENVIRONMENT

ENVIRONMENDIVISION. DIVISIONJefines the
external computer

r a q environment in which the
CONFIGURATIOSECTION program will be operating.

SOURCEOMPUTER compilationcomputerspecifications | This includes defining any

[
[ OBJECTCOMPUTER executioncomputerspecifications | files that the program may
[ REPOSITORY function-specifications ] be accessing.
[ SPECIAL NAMES programconfigurationspecifications |
INPUT OUTPUTSECTION
[ EILE- CONTROL generalfile-descriptions ]
| [ L-O CONTROL file-buffering-specifications ] |

1. If none of the features provided by tHENVIRONMENT DIVISI@i¢ required by a program, tHENVIRONMENT
DIVISIONnay be omitted from the program.

4.1. CONFIGURATION SECTION

Figure4-2 - CONFIGURATION SECTION Syntax

CONFIGURATIOSECTION
[ SOURCECOMPUTER compilationcomputerspecifications |
[ OBJECTCOMPUTER executioncomputerspecifications |
[ REPOSITORY function-specifications ]
[ SPECIALNAMES  programconfigurationspecifications |

TheCONFIGURATION DIVISId@#fines the computer system upon which the program is being compiled and
executed and also specifies any special environmental configuration or compatibility characteristics.

1. TheCONFIGURATION SECTIiEOMNt allowed in a nested subprograymested progrars will inherit the
CONFIGURATION SECT$etings of their parent program.

2. If none of the features provided by tteONFIGURATION SECT&@\required by a program, the entire
CONFIGURATION SECTMH2) be omitted from the program.

3. The sequence in which tteONFIGURATION SECTpangraphs are specified is irrelevant
{SS 1ftazX
‘ Details Of Neste&ubprograms 7.6 l

4.1.1. SOURCECOMPUTERParagraph

Figure4-3 - SOURGEOMPUTER Paragraph Syntax .
TheSOURCGEOMPUTEPRaragraph defines

SOURGEOMPUTER the computer upon whiclthe program is

being compiled and provides omeay in
computername [ WITH DEBUGGINGIODE which debugging code imbedded within the

program may be activated.

1. TheSOURGEOMPUTERaragraph is not allowed in a nested subprogramested programs will inherit the
SOURCEOMPUTERettings of their parent program.

11FEB2012 Version 4-1



ENVIRONMENT DIVIS

GNU COBQR.OProgrammers Guide

2. The value specified fmomputernameis irrelevant, provided it is a valid COBOL word that does not match any
GNU COBQkserved word. Thecomputernamemay include spacesThis need not match theomputername
used with theOBJEGTOMPUTERaragraph, if any

3. TheWITH DEBUGGINGOWDEclause jf present will signal the compiler that debugging linesaormally treated

as comments are to be compiled

4. Even without theWITH DEBUGGING MOEI&use, it is still possible to compile debugging linesbuggindines
mayalsobe compiled by specifying thée fdebuggingline¢ switch to theGNU COBGdompiler.
5. { SS

‘ Coding Comments in Progran

6 ]|

Details Of NesteGubprograms 7.6 ‘

4.1.2. OBJECTCOMPUTERParagraph

Figure4-4 - OBJEGTOMPUTER Paragraph Syntax

OBJECTCOMPUTER
[ computername |

[ MEMOR®IZE IS integer-l{

WORDS

CHARACTE

s

TheOBJEGTOMPUTER
paragraph describes the
computer upon which the
program will execute. This
paragraph is not merely
documentation.

[ PROGRANMOLLATINGSEQUENCE ISalphabetnamel ]

[ SEGMENELIMIT IS integer2 |

localenamel
LOCALE
USERDEFAULT ]
SYSTEMDEFAUL

[ CHARACTERLASSIFICATIONIS

1. The value specified fmomputername if any,is irrelevant provided it is a valid COBOL word that does not match
anyGNU COBQkserved vord. Thecomputernamemay include spacesrhis need not match theomputer
nameused with theSOURGEOMPUTERaragraph, if any

2. TheOBJEGTOMPUTEPRaragraph is not allowed in a nested subprogramested programs will inherit the
OBJEGTOMPUTERettings of their parent program.

3. TheMEMORY SIZéhd SEGMENTLIMITclauses are supported for compatibility purposes, but are-hunctional
in GNU COBOL

4. ThePROGRAM COLLATING SEQUENG4Ee allows you to speciycustomized characterollating sequencéo
be used when alphanumeric values are compared to one anotbata will still be stored in the characterset
native to the computer, buthe logical sequence in which characters ardered for comparison purposes can be
FfGSNBR FTNRY (GKFIG AYyKSNByl( Odreaphdd&nadelyowdpécSyNErds tobe G A JS
defined in theSPECIANAME Sparagraph.

5. IfnoPROGRAM COLLATING SEQUEIHGEe is specified, the cdilag sequence implied by the characterset
native to the computer (usually ASCII) will be used.

6. The optionalCHARACTER CLASSIFICAJIHDEE may be used to specify a locale for the environment in which
the program will be executindor the purpose of influencing the uppercase and lowercase mappings of
characters for theJPPERCASENd LOWERCASHNtrinsic functions and the classification of characters for the
ALPHABET|BLPHABETICOWERINIALPHABETIOPPERIass tests.

The definitims of these classes will be taken from the cultw@hventionspecification(LC_CTYPE) from the
specified locale.
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The meanings of the four locale specifications are as follows:

» localenamelreferences d OCALHEefinition that must occur within th6&PECIANAME Sharagraph.

» The keyword OCALEefers to the current locale (in effect at the time the program is executed)

» The keywordJSERDEFAULTeferences the default locale specified for the user currently executing this
program.

» The keywordSYSTENDEFAULenotes the default locale specified for the computer upon which the
program is executing.

AbsencAe of aZHARACT/ER (}B@E}CATIONaqsg will cause char’acte'r cAIassivfication to occur accorgir]g to the
NHzt Sa F2NJ 0KS O2YLJzi SNRa Yyl uAgS OKFENY¥OUSNARSU o! {/LLZ
{SS 1ftazX
TheSPECIANAMESParagraph 4.1.4 UPPERCASHntrinsicFunction 6.1.7.87
ClassTests 6.1.4.2.2 Details Of Neste@ubprograms 7.6
LOWERCASHntrinsicFunction 6.1.7.39

4.1.3. REPOSITORYParagraph

Figure4-5- REPOSITORY Paragraph Syntax
TheREPOSITORY

REPOSITORY paragraph provides a
- mechanism for

intrinsicfunction-name1 controlling access to
{ ALL } INTRINSIC the various builin
FUNCTION; LA intrinsic functionsand
{ Intrinsicfunctionrname2 } AS lteral-1 any userdefined
Fu nct|0nprototype_name_1 [ iteral- ] functions that your

program will be using

1. TheREPOSITORY¥ragraph is not allowed in a nested subprogramested programs will inherit the
REPOSITOR¥ttings of their parent program.

2. ¢ KNTRINSIE Of I dzadsito Haly bn2 ér #nor@ (oALL built-in intrinsic functions as being usable without
GKS ySSR (2 OBUNBTIONK S\ y1 FSANR/NIR 26F (KS FdzyOliAz2y ylIYSaod
3. As an alternative to using thi#UNCTION ALL INTRIN®IGuse you may instead compile yo®&NU COBOL
programs using théffunctions-allé & ¢ A (G OK

4. Thefunctionprototype-name-1 option is required to specify the name of a usksfined function your program
will be using.Optionally, should/ou desire, you may specify an alias name by which you will reference that user
RSFAYSR FTdzy OlA2y @ (K2dzZf RS eQidd dzd A KE2 eRINZ2 Fk RB I f W21 D&ISa
intrinsic function.
The following example accomplishes these ohjed:
» LG SyloftSa ff AYUNAYyaAO Fdzy OrRUNGTWON (| Be@& NRIWBSOAFTASR ¢
» ltnamestwouseRSTAY SR FdzyOliA2ya (KIG FUNCTIONMS WEBRADEIWKS L
DEFINElBUNCTIONIUMBER €
» LG aLISOATASE dKS T2NIGKFFNMBENK BIORA | Fedzyh(iEA 2y R {a¢ | 5bCoH! £v
a | {-BEFINEEFUNCTIONIUMBER: ¢ ©

REPOSITORY.
FUNCTION ALL INTRINSIC.
FUNCTION MYFUNCTIONL.
FUNCTION USEREFINEBFUNCTIONNUMBER ! 3 25%&f et
FUNCTION STANDARDEVIATION! 3 23) ' - ! et
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A SPECIAL NOTE ABOUT HHRNED FUNCTION®cause younustname a usedefined function that your
program will be using in thREPOSITORYragraph, you maglwaysNS F SNByYy OS G KIF G Fdzy OG A2y T NI
PROCEDURE DIVIS®ON (i K 2 dzi Yy S S RRUNGITIONZ {1 &2 8§ 2 lR® «
{SS 1ftazX
IntrinsicFunctions 6.1.7 ‘ Details Of Neste@ubprograms 7.6 ‘

UserdefinedFunctions 7.4.2

4.1.4. SPECIAENAMESParagraph

Figure4-6 - SPECIANAMES Paragraph Syntax

TheSPECIANAMESparagraph

SPECIAL- NAMES proyides a means for specifying
various program and operating
CALL CONVENTIONntegerl IS mnemonienamel environmentconfiguration options.
[ g 9 p
[ CONSOLES CRT] 1. TheSPECIANAMESparagraph is
] - not allowed in a nested
[ CRT STATUSIS identifierl ] subprogranx, nested programs
[ CURRENCSEIGN IS literal-1 | will inherit the SPECIANAMES
settings of their parent program.
[ CURSORS identifier2 | 2. The various clauses that may be
[ DECIMALPOINT IS COMMA specified within theSPECIAL
: - NAMESvaragraph may & coded
[ EVENTSTATUSIS |dentlf|er'3 ] in any order.
[ LOCALElocalenamellS literal-2 ] A 3. Only the final clause specified
within the SPECIANAMES
[ NUMERIGSIGN IS TRAILING SEPARATH paragraph should be terminated
[ SCREENCONTROILS identifier4 | with a period.
[ devicenamel IS mnemoniename2] A 4. TheCALKCONVENTIOblause
allows a decimal integer,
[ featurenamel IS mnemoniename3 | A representing a series of ON/OFF
switch settings, to be associated
[ alphabetnameclause] A with a mnemonic name which
[ classdefinition-clause] A may then be caded ofALL
statements. The switch settings
[ switch-definition-clause] A defined by this mnemonic will
boliech ¢ | X then control how the linkage to
[ symboliecharactersclause ] the subroutine ihvoked by the
CALlstatement that references
mnemoniename-1) will be

handled.

5. TheCONSOLE IS C#duse, if specified, will cause aDySPLAYrACCEPA (i I 1 SYSy (& fUPON Ay 3 SELJX
clauses to be treated as ftdbreenDISPLAY orACCEPRST

6. If the CRBTATUSlause isiot specified, an impliciCOBCRTSTATU®&lentifier (with aPICTUREf 9(4)) will be
allocated for the purpose of receiving scree8CEPS3tatuses.|If it is specifd, thenidentifier-1 must be defined
in the program as RIC 9(4jield.

7. TheCURRENCY SICGlHuse may be used to define any single character as the currency sign i3&d IWRE
symbol editing The default currency sign islallar-sign ($).

8. TheCURSOR ause allows you to specify aat 6-character data item into which the cursor screen location at
the time a screeMCCEPTs satisfied. The value will be returned as rrcc or rrrcce, depending upon the length of
the spediedidentifier2> ¢ KSNB G NNE YR GNNNE NBLINS&aSyld (KS NRg ydz
represent the column number (also starting at zero). There is no default data item allocated for this data if the
CURSOR Hause is not specified.
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9. TheDECIMALPOINTISCOMNMA | dzaS NB@GSNESa (KS RSTAYA(GA2Y 2F (KS ax
PICTUREditing symbol&nd numeric literals This can have unwanted sigdfects.

10. TheLOCALElause nay be used to associatxternal OSlefined locale namediteral-6) with aninternal name
(localenamel) that may then beaeferenced within the programLocale nameare defined by the Operating
System and/or C compileGNU COBOQWill be utilizing on yar computer.

The following table provides a list of possible locale codes, fgor example, that would be available on a Windows
computer runninga GNU COBQhat was built utilizing the MinGW Unexmulator and the GNU C compiler (gcc):

Figured-7 ¢ TypicalLocale Codes

af ZA be_BY en_CA es_MX ga_lE kk_KZ nl_NL si_LK tn_ZA
am_ET bg_BG en_GB es NI gbz_AF kl_GL nn_NO sk_SK tr_IN

ar_AE bn_IN en_|E es_PA gl_ES kn_IN ns_ZA s|_SlI tr_TR

ar_BH bo BT en_IN es PE gsw_FR ko_KR oc_FR sma_NO tt RU
ar_DzZ bo_CN en_JM es PR gu_IN kok_IN or_IN sma_SE ug_CN
ar_EG br_ FR en_MY es PY ha_Latn_NG| ky_KG pa_IN smj_NO uk_UA
ar_lQ bs_Cyrl_BA | en_NZ es SV he_IL Ib_LU pl_PL smj_SE ur_PK
ar_JO bs_Latn_BA| en_PH es_US hi_IN lo_ LA ps_AF smn_FlI uz_Cyrl_Uz
ar_KwW ca_ES en_SG es_UY hr_BA It LT pt BR sms_FI uz_Latn_UZ
ar_LB cs_Cz en_TT es_VE hr_HR v_LV pt_PT sq_AL Vi_VN

ar_LY cy_GB en_US et EE hu_HU mi_NZ qut_GT sr_Cyrl_BA | wen_DE
ar_MA da_DK en_ZA eu_ES hy_AM mk_MK quz_BO sr_Cyrl_CS | wo_SN
ar_OM de AT en_ZW fa_IR id_ID mi_IN quz_EC sr_Latn_BA | xh_ZA
ar_QA de_CH es AR fi_FI ig_NG mn_Cyrl_MN quz_PE sr_Latn_CS | yo_NG
ar_SA de_DE es BO fil_PH i_CN mn_Mong_CN rm_CH sv_FI zh_CN
ar_SY de_LlI es CL fo_FO is_IS moh_CA ro_RO sv_SE zh_HK
ar_TN de_LU es CO fr_ BE it CH mr_IN ru_RU sw_KE zh_MO
ar_YE dsb_DE es_CR fr_CA it IT ms_BN w_RW syr_SY zh_SG
arn_CL dv_MV es DO fr_ CH iu_Cans_CA| ms_MY sa_IN ta_IN zh_ TW
as_IN el_GR es_EC fr_ FR iu_Latn_CA | mt_MT sah_RU te_IN zu_ZA
az_Cyrl_AZ| en_029 es_ES fr_ LU ja_Jp nb_NO se_FI tg_Cyrl_TJ

az_Latn_AZ en_AU es GT fr_MC ka_GE ne_NP se_NO th_ THtk TM

ba_R en_BZ es HN fy_NL kh_KH nl_BE se_SE tmz_Latn_DZ

11. TheNUMERIC SIGN IS TRAILING SEPASRAdIfication causes all signed numéSiSAGE DISPLAxta items to
be created as if th&IGN IS TRAILING SEPARATE CHARA&®ERvas included in their definitions.

12. While theSCREEN CONTRMHOEVENT STATWRuses are clearly noted at compilation time as being
unsupported, theCURSOR Jause is not; currently, however, it appears to be #ionctional at runtime.

13. ¢ K SevidenamelSmnemoniename2¢ clause allows you to specify an alternate name for one of the-built
GNUCOBRS @A OS yI YSa a LIS @hefist & Revice panm@ilbintdiGNE C@BOhANd the
physical device associated with that name, are as follows:

Figure4-8 - Built-ln GNU COBQDevice Names

Built-in GNU COBORevice Name AssociatedActual Device

CONSOLE This is the (screemode) display of the PC or Unix
system

STDIN Standard system input (pipe 0). On a PC or UNIX

SYSIN system, this is typically the keyboard. Can be specif

SYSIPT to a GNU COBQirogram from a file by adding the
&S| dzSogfleSam&E (2 GKS SyR 2
execution command.

PRINTER Standard system output (pipe 1). On a PC or UNIX

STDOUT system, this is typically the display. Can be sent to g

SYSLIST byl RRAY 3§ K $>filaranelzS § DS & S

SYSLST programs execution command.

SYSOUT

STDERR Standard system error output (pipe 2). On a PC or

SYSERR UNIX system, this is typically the display. Can be se
G2 I FTAES o0& I Riehamg LS
end of the programs execution command.

14. ¢ K $eatdrenamel ISmnemoniename3¢ Of | dzdS |t 26 F2NJ YYSY2YyAO ylYSa (2
LINAY GSNI OKIyySt o6A®Se® @SNIA O COELIGKSNRBEANGER @y A Y AOS LI & A
OKIFIyySt LRaAAGAZ2Y KIFa 0SSy | aaiidy SWRRITHecOifraMeANTERD y I YSS &
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ADVANCIN@nemoniename3¢° may be coded to write the specified print record at the channel position
assigned to mnemoniname3.

Printers supporting chanth@ositioning are generally mainfrartgpe line printers. When writing to printers that
do not support channel positioning, a formfeed will be issued to the printer.

TheCSRJI2 aAGA2Yy Ay 3 2LJiA2Yy &aidl yR& T2 N GNUXOBMBov@AhgtThistbo ¢ Sa G A
results in a formfeed being issued.

{SS 1ftaz2X

Using Commas and Semicolo 1.7 The ACCEPT Statement (Screen D 6.4.1.4
OBJEGTOMPUTERNALOCALE 4.1.2 TheCALlStatement 6.4.5
5STAYAYy 3 IPICBURE 5.2.1.6 Details Of Neste@ubprograms 7.6

4.1.4.1. The alphabet -name Clause

Figure4-9 - The SPECIANAMES "alphabetame" Clause .
TheALPHABEGlause provides a means for

ALPHABETalphabetnamel IS relating a name to a specified character code se
- or collating sequence, including those you define
NATIVE & 2 dzNB St T litedaitlk y 3 LI U Engysd
STANDARD specify aralphanumeric literafor any of the
literal-1, literal-2 or literal-3 specifications. You
| — L may also specify any of tHgurativeconstants
EBCDIC SPACESPACEXERQZEROSZEROERUOTE
_ UOTEHIGHVALUEHIGHVALUES.OW
literal-1 [ {m“m(*”tefa' 2} ] A UALUBY LOWVALUES
{ ALSOliteral-3 dz A
1. ¢KS NBaSNBERORGEH 2YWWRE 6

Ay G SNDKI y TBRUOE & 6 A G K

4.1.4.2. The class-name Clause

Figure4-10- The SPECIANAMES "classame" Clause

Userdefined classes are defined using the
CLASSlause.
CLASSclassnamel IS

{ literal-1 [ THRUTHROUGHiteral-2 ] dz A

1. The reserved wordHROUGIHhay be used interchangeably witHRU

2. Bothliteral-1 andliteral-2 must be alphanumeric literals of length 1.

3. ¢KS ftAGSNItoao aLISOAFTASR 2y (KFG OflFdzaS RSTAYS GKS Lk
order to be considered part of the class.
Forexample, thefdd 6 Ay 3 RSFAySa |
OKIF NI OG4SNAR GKIdG YI& 0SS LN
class:

#,133 (AGAAAAEI Al )3 pdzR 4(25 pyR
p!'R 4(25 p&R
PAR 4(25 pAR

4. See section for an example of how this udefined class might be used.

SR &1 SEFRSOAYLFE X
Fy FfLKFYydZYSNRO RI

O

f

a t

aa OFf
aSyia Ay

&

° BEFORE ADVANCIN@ossible also. See tMéRITEtatement in sectior.2.50for additional information.
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{SS 1ftazX
‘ ClassTests 6.1.4.2.2 ‘

4.1.4.3. The switch -definition Clause

Figure4-11- The SPECIANAMES "switcluefinition" Clause . L . . .
Theswitch-definition clause associatesa@nditionrnamewith

switthnamel [ IS mnemonienamel | a runtime execution switch so that the status of that switct
may be tested from within a program.

ON STATUS IS conditionrnamel X
OFF STATUS IS conditionrname?2

1. The valid switclthames areSWITCH) through SWITCHLS.

2. LT GKS LINPINIY XNsinta®ext¥hsbrd O2R LAX (SKHNJ B (10 KSWE( KISK NiPodkFIFOK I
6SW1% | NB | f a2 @ f ABWTCHKS & K SRPWISHS B2 WEB 4035 Od A St & ¢

3. At execution time, each switch will be associated (i K 'y Sy @A NR Y YEOBISWACHI | &IKS NI Y S
né oAttt KIFEIGS (GKS @l fdzS ané GKNRdAdzZAK dampé d lye 2F (KSa
(regardless of uppeor lowerOl &S @I £ dzS0 oAt t 0S 0O2 yedelsiRté&N& Roninent 6 S a S
GFENRIFoftSa KIGAy3a y2 @ltdzS Fd Fff 2N+ @FfdzS 20KSNI 0KI-

4. 9 OK &LISOAFASR &g Al OKSMempricnaihk @S STATUSTaSOFR STARPUWHEN 2 F | a
defined for it (otherwise there will be nway to reference the switch from withia GNU COBQitogram).

5. ¢ K 8Smaemoniecnaméé  &&y il E LINRGARSE | YSI yaONoRORRauS viaitheSER (1 KS &
statement.

6. TheON STATU&hdOFF STATEsyntax provides a way of associatingaadition-name with either the oror off
status of the switch, so that status may be tested at execution time vidRb@tement.

{SS 1faz2x
Condition Names 6.1.4.2.1 ThelF Statement 6.2.21
SwitchStatusConditions 6.1.4.2.4 TheSETSWITCHstatement 6.4.39.7

4.1.4.4. The symbolic -characters clause
Figure4-12 - The SPECIANAMES "symbolicharacter$ Clause
TheSYMBOLIC CHARACTERS

SYMBOLIGCHARACTERS clause may be used to define yot
= own figurative constants.

{{ symboliecharacterl dz MARE{ integerl dZz A d3
[ IN alphabetnamel |

1. The wordlSmay be substituted for the wordRE if desired.

2. There must be exactly as maimfeger1 values specified after the worREor IS as there aresymbolie
characterl names specified before it.

3. 91 OK &aeyYoz2fA0 OKINIYOGSNI yIYS g nfedermdSharadaireti@ialpha®tRk ¢ A (i K
named in thelN clause. The integer ees are selecting characters from the alphabet by their ordinal position

and not by their numeric value; thus, an integdrl5 will select the 18character in the specified alphabet,
regardless of the actual numeric value of the bit pattern that cants that character.

4. If noalphabetnamelis specified, the systems native characterset will be assumed.

Thefollowingtwo codeexamplesdefinethe same set ofigurative constant names fdive ASCltontrol characters o .
OFaadzyAy3a GKFEG ' {/LL A& GKS adaeadsSvyQa yriaAgS OKI NI OGSNAS
the manner in which the figurative constants are defined is different.
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SPECIAL NAMES. SPECIAL NAMES.
SYMBOLIC CHARACTERS NUL IS 1 SYMBOLIC CHARACTERS NUL SOH BEL DC1 DC2
SOH IS 2 ARE 1 2 8 18 19.
BELIS 8
DC11S 18
DC2 IS 19.

4.2. INPUT-OUTPUT SECTION

Figure4-13- INPUTOUTPUT SECTION Syntax . .
TheINPUTOUTPUBection provides

INPUT OUTPUTSECTION for the definition of any files the
[ EILE-CONTROL generaffile-descriptions | program will be accessirgs well as

. . L control of the 1/O buffering process
[ L-O CONTROL file-buffering-specifications | against those files

1. Ifthecompilerd O2y FA 3¢ FAE S &26ntaxDR S ra & v A S A FILEERONHROBHIEOS R ( K S
CONTROparagraphs may be specified without tidPUTOUTPUT SECTI@Bade having been specified.

2. If the program uses no files, it needs neithdflaRECONTROGr I-O-CONTROparagraph.
{SS 1ftazX
GNUCOBQLO2y FA 8.1.6
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4.2.1. File SELECT Statement

Figure4-14 ¢ File SELECT Statem8ghtax

TheSELECT
SELECT[[ NOT] OPTIONAL] file-namel statement of
- - - - the FILE
DISC| DISK CONTROL
TAPE paragraph
RANDOM . creates a
ASSIGNTO H MH | DISPLAY - H literal-1 H definition of a
DYNAMIC KEYBOARD identifier1 file and links
LINE ADVANCING LheiitniﬁstooL
B - PRINTER . . the external
[ operatin
{ g”d'éT} STATUSIS identifier2 [ identifier3 ] } ovetem
environment.
[ COLLATING SEQUENCE ISalphabetnamel | What is shown
[ 7 here are those
LOCKMODE IS
WITH LOCKON MULTIPLERECORD clauses of the
EXCLUSIVE WITH LOCKON RECORD SELECT
statement
MANUAL WITH ROLLBACK that are
AUTOMATIC common to all
- - types of files.
[ RECORIDELIMITERIS STANDARD | Upcoming
[ RESERVHENtegerl AREAS] sections will
discuss speal
SELECT
SHARINGWITH ﬁ%ﬂi clauses that
only pertain to
READONLY] certain types
o of files.
[ organizationclause]

1. TheCOLLATING SEQUENTHECORD DELIMITBRESERVANd SHARING WITH ALL OTHERSses, as well as the
specification of a secondaBILESTATUS8eldand] h/ Y ah59 X 2 | while symtactidally ! / Y
recognized, are not currently supported BNU COBOL

2. TheOPTIONACLlause, to be used only for files that will be used to provide input data to the program, indicates
the file may or may not actually be available at4time. Attempts toOPENan OPTIONAIlile when the file does
not exist will receive a special ndatal file status value (see status O5Rigure4-15 below) indicating the file is
not available; a subsequent attempt READhat file will return anATEND(end-of-file) condition. Optionally,
files may be designated 80T OPTIONAL AT RSAANBR® ¢ KA a -fdptionatfiies T 62 Y BIK 6 § NJ
switch

3. Thefile-name1 value that you specify will be the name by which you will reference the file within your program.
This name should be formed according to the rules for uksfined names.

4. TheEXTERNAdption flags the file as beirgharablewith other GNU COBOprogramsthat include the same
SELEC&tatement Those other programs must either be executed as subprograms from this one or must execute
this one as a subprogran®©nce arEXTERNAile has beerOPENd by one of the progranSELEQTg the
EXTERALfile, that file is available foREAIhg, WRITEhg and the like from any of the programs that share it.
Similarly, once one progra@LOSEthe file, no other program sharing that file may access the file further unless
the file is reOPENd.
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5. TheDYNAMCoption specifies that the actual pathname of the file beBIgLE@H will be specified at execution
time as the contents aflentifier-1. If you use th®YNAMI@ption, you must specifidentifier1. If you specify
identifier-1 on the SELECThe DYNAMICoption will be assumed if not specified.

6. Optionally, you may define the type of device the file will be assigned to, as follows.

a. TheDISKandDISGlevices (the two are synonymous with one another) are typically used in conjunction with

I litgral-16  deldtifierle 2 LIJGA 2 Yy @  litdrakle v §iRahidlicn) RKEI AR Y A BSELEINE OA RSR

gAftf NBTSNSDyie-Samkelé T A ff&as fitleY iS durreat at the time the file BPEN.

b. TheTAPEand RANDOMdlevices behave in a manner similalSQor DISK and are included intGNU
COBOilo facilitate the compilation of COBOL source from other COB@Ementations

c. TheKEYBOARDISPLA¥YNnd PRINTERevices refer to the PC keyboard and display and STDOUT devices,
respectively. When eithditeral-1 or identifier-1 are specified with these device types, the effect will be the
same as if DISC or DISK had been used. When nigithal1 nor identifier-1 are used, these devices will be
associated with th&&TDINKEYBOARBNdSTDOUTDISPLAYr PRINTERIevices, resgctively (sedeigure
4-8).

d. AfileASSIGHEd to thePRINTERevice must be defined with ZDRGANIZATION IS LINE SEQUENT &L
ORGANIZATION is spedfLINE SEQUENT Wl be assumed).

e. TheLINE ADVANCINg&vice defines the file as a special forrLOE SEQUENTI#e. When this device is
used, eithediteral-1 or identifier1 mustbe specified.

7. ¢ K &lenfifierlé 2 LJiA 2y NBTSNB ydedtam, the/contehitd Kk whicrdayiBeNikeQhe file is
OPENd will define the path and filename of the actual data file to be processed.

8. LT lilefalBlé 62 LIGA2Y A& dziabsk it @efineditertkage df theCOBOL file to aactual
operating systeniile as follows:

a LT |y Syg@AiNRyYDDiliterabté NAS EoAfads ayzk MWIiIRL &l £ dzS Attt 65 GNBI

GKS FTAfSo LY y2G2 GKSy X

b. Ifan environmen@ | NA& | 6 f &d_lifedal MsSRstsgits value will be treated as the full path/filename of
0KS FTAtSOo LT y2Gz GKSy X

c. LT +y Sy @iNERy Y Signl-ledsthsvaut Bill bg tredt&dras the full path/filename of the
FAf SO LT y2Gz GKSyX

d. The literal itself will be treated as the full path/filename to the file.
CKAAd OSKI@GA2NI gAff OFIAYARYEREYAS
O2YLIAEAY3I &2dzNJ LINEPANF YA ¢tKS o
GFAE FHLXB yIY y2é Aa& dzaSRI 2yf e
possible.

9. TheFILE STATWBSORT STATW@RBuse (they are both equivalent and only one or the other, if any, should be
specified) is used to specify the name &?I&€ 9(2yata item into which an 1/O status code will be saved after

every I/O verb that is executed against the filthis does not actually allocate the data itemnou still need to
allocate the item yourself somewhere in tiiRATA DIVISION

Ry IGRY dRKBt ODPIYF
SKIF ORR NI y-éffedt &R I &
GKS fFLadg 2LIA2y o

10. Possible status codélat can be returned to &ILE STATWata itemare as bllows:

Figured-15¢ FILESTATUSalues
Status Status

Value Meaning Value Meaning

00 | Success 39 | Conflicting attribute

02 Success (Duplicate Record Key Written 41 File already OPEN

05 Success (Option&ile Not Found) 42 File not OPEN

07 Success (No Unit) 43 Read not done

10 End of filereached ifREAINg forward or 44 Record overflow
beginningof-file reached iiREAINg
backward

14 | Out of key range 46 READ error
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21 Key invalid 47 | OPEN INPU3enied

22 | Attempt to duplicate key value 48 | OPEN OUTPUT denied

23 Key not found 49 | OPEN-D denied

30 Permanent I/O error 51 Record locked

31 Inconsistent filename 52 End of page

34 Boundary violation 57 LINAGE specifications invalid
35 | File notfound 61 | File sharing failure

37 Permission denied 91 File not available

38 Closed with lock

11. TheLOCKand SHARINGIlauses define the conditions under which this file will be usable by other programs
executing concurrently with this one.

{SS 1ftazX

Types of Files 1.3.3.5 TheOPENStatement 6.4.29
Userdefined Names 1.10 TheREADStatement 6.4.31
File Sharing 6.1.9.1 Compiler Switches Referenc 8.1.2
Record Locking 6.1.9.2 GNUCOBQLO2y TA 8.1.6
Handling Enebf-File Condition$AT END 6.1.12.1

7~ -

4211.3%, %#4 TEOET OO0 AAIl AOGICOAT EUAOQET 1

A SELECT statement coded withantORGANIZATION explicitly coded will be handled as if the following
ORGANIZATION clause had been specified:

ORGANIZATION IS RECORD BINARY SEQUENTIAL
ACCESS MODE IS SEQUENTIAL
01$$) . " #(1 21 #4%2 )3 2 2

4.2.1.2. ORGANIZATION E§QUENTIALFiles

Figure4-16- SELEGT 2 NA |y lLJik Xi 2 \BBQGUENT2ANFiles .
Files declared a®®RGANIZATION RECOI

[ ORGANIZATIONS | RECORD BINARBEQUENTIAL| BINARY SEQUENTIAL consist of
records with no explicit endf-record

[ ACCESSMODE IS SEQUENTIAL delimiter character sequences; records il

ddzOK FAfSa NS aRS

byte-offset (based on record length) into

the file .

1. ¢KS | SORGANIRATI®N Aa 2LIJGA2y It (2 LINPGARS O2YLJ) GAOGAfAGE GA
consider that word to be optional. Most COBOL implementatimsequire the wordORGANIZATIQNo it
should be used in hew programs.

2. Thesefiles cannot be prepared with grstandard textediting or word processing software as all such programs
will imbed delimiter characterat the end of records Such files may contain eithgiSAGE DISPLAYUSAGE
COMPUTATIONA®Gf any variety) data since no character sequecaebe acddentallyinterpreted as an enabf-
record delimiter.

3. Both fixed and variablelength record formats are supported/ariablelength records will always be written in
their maximum size, however.

4. SpecifyindRGANIZATION IS RECORD BINARY SEQUEMNEHABMe as specifyi@RGANIZATION
SEQUENTIAL

5. TheACCESS MODESEQUENTIAlause is optional because, if absent, it will be assumed anyway for this type of
file. The intenal structure ofRECORD BINARY SEQUENil¢&lis such that the data in those files can only be
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processed in a sequential manner; in order to read the™@eord in such a file, for example, you first must read
records 1 through 99.

6. SEQUENTIAlles ae processed usintpe CLOSECOMMIT DELETEMERGEOPENREADREWRITEORT
UNLOCkndWRITEstatements.
{SS 1ftazX
Types of Files 1.3.3.5 TheOPENStatement 6.4.29
Storage Format of Dat&SAGE 5.2.1.11 TheREADStatement 6.4.31
Handling Enebf-File Condition¢$AT END 6.1.12.1 TheREWRITEtatement 6.4.36
TheCLOSBtatement 6.4.7 TheSORTStatement(File Sort) 6.4.40.1
TheCOMMITStatement 6.4.8 TheUNLOCIKstatement 6.4.48
TheDELETEBtatement 6.4.11 TheWRITEStatement 6.4.50
TheMERGEtatement 6.4.25
4.2.1.3. ORGANIZATION LINE SEQUENTIAL Files

Figure4-17 - SELECT "organizatioptions" for LINE SEQUENTIAL Files

Files declared @®®RGANIZATION LINE

[ ORGANIZATIONS ] LINE SEQUENT'AL SEQUENTIALll consist of records terminatebly
an endof-record delmiter characteror character
[ ACCESSVIODE IS SEQUENTIAL sequence

[ PADDINGCHARACTER |S{ Nzl } }
identifier1

10.

CKS | SORGANIPATIGN A& 2LJiA2ylFf G2 LINBPOARS O2YLIH GAOAfAGE gA
consider that word to be optional. Most COBOL implementat@mequire the wordORGANIZATIQNo it
shoul be used in new programs.

This is the onlDRGANIZATIOMlid for files that are assigned to tiRRINTERevice.

Thesefilescouldbe prepared with any standard texiditing or word processing softwamapable of writing text
files. Such files should not containy USAGE COMPUTATIONABINARYof any variety) data sincguch fields
could accidentally contain byte sequences that couldnerpreted as an engf-record delimiter.

Both fixed andvariablelength record formats are supported.

TheendofNEBO2NR RSt AYAGSNI aS1jdzSTOSR GAKIE NIOSGH S@n ! INIOH y- QA3 il
return/line-feed sequence).

ThePADDING CHARACTd#&use, while syntactically recognizedgusrently nonfunctional.

When reading 4INE SEQUENTHRIA f S5 NBO2NR& Ay SEOS&aa 2F GKS &A1 S AYL
records shorter than that size will be padded to the right vBfRACES

TheACCESS MOD&ESEQUENTIAlause is optional because, if absent, it will be assumed anyway for this type of

file. The internal structure dfINESEQUENTIAlles is such that the data in those files can only be processed in a
sequential manner; in order to reatie 10d" record in such a file, for example, you first must read records 1

through 99.

Files ASSIGNed to PRINBERONSOLE should be specified as ORGANIZATION LINE SEQUENTIAL.

LINESEQUENTIAlles are processed using titd OSECOMMIT DELETEMERGEOPENREADREWRITESORT
UNLOCKNndWRITEtatements.

{SS 1faz2x

Types of Files 1.3.3.5 TheOPENStatement 6.4.29
Storage Format of Dat&GAGE 5.2.1.11 TheREADStatement 6.4.31
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Handling Enebf-File Condition¢AT END 6.1.12.1 TheREWRITEtatement 6.4.36
TheCLOSBtatement 6.4.7 TheSORTStatement(File Sort) 6.4.40.1
TheCOMMITStatement 6.4.8 TheUNLOCIStatement 6.4.48
TheDELETBtatement 6.4.11 TheWRITEStatement 6.4.50

The MERGEStatement 6.4.25

ORGANIZATION RELATIVEiles

Figure4-18-SELEGT2 NB | Y AT | (i A RELATRVEIASA 2 V & ¢ i . . L
RELATIV#es are files with an internal organization su

[ ORGANIZATIONS | RELATIVE that records may be processed in a sequential manne
T based upon their physical location in the filein a
SEQUENTIA random mannety allowingrecordsto be read, written
ACCESSMODE IS { DYNAMIC or updated by specifying the relative record number in
RANDOM the file.

[ RELATIVE KEY IS identifierl ]

1. ¢KS | SORGANIRATI®N Aa 2LJGA2y It (2 LINPGARS O2YLI GAOGAfAGE &A
consider that word to be optional. Most COBOL implementataimsequire the wordORGANIZATIQNoO it
should be used in new programs.

2. ORGANIZATION RELATIES cannot be assigned ©ONSOLBISPLAM_INEADVANCING®r PRINTER

3. TheRELATIVE KEMuse is optional only ACCESS MODE SEQUENTS Iggecified.

4. While records in ®RGANIZATION RELATiNMENaybe defined as having variablength records, the file will be
structured in such a manner as to reserve the maximum possible space for each record.

5. AnACCESS MOBESEQUENTIAhdicates that the records of the file will be processe@isequential manner,
according to their physical sequence in the file.

An ACCESS MODBERANDOMmMeans that records will be processed in random sequdiycspecifying their
record number in the file every time the file is read or written

ADYNAMIGACCESS MOIbiglicates theprogram will switch back and forth betweSEQUENTIAINdRANDOM
mode during execution. The file starts out initially in SEQUENTIAL mode whé&Ptiltd but the program may
use theSTARVerb to swich between the other two access modes

6. The defaultACCESS MODBESEQUENTIAL

7. TheRELATIVE KH@#ta item is a numeric data item that cannot be a field within records of this file. Its purpose is
to return the curent relative record number of RELATIVHle that is being processed BEQUENTIAdccess
mode and to be a retrieval key that specifies the relative record number to be read or written when processing a
RELATIVE file in RAND@bdess mode.

8. RELATIVHles are processed using tigi OSECOMMIT DELETBEMERGEOPENREADREWRITEORTSTART
UNLOCHKndWRITEstatements.

{SS 1ftazX

Types of Files 1.3.3.5 TheREACStatement 6.4.31

Handling Enebf-File ConditiongAT END 6.1.12.1 TheREWRITEtatement 6.4.36

TheCLOSBtatement 6.4.7 TheSORTStatement(File Sort) 6.4.40.1

TheCOMMITStatement 6.4.8 TheSTARBtatement 6.2.41

TheDELETEBtatement 6.4.11 TheUNLOCIHstatement 6.4.48

TheMERGHEtatement 6.4.25 TheWRITEStatement 6.4.50
TheOPENStatement 6.4.29
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4.2.1.4. ORGANIZATION INDEXEDFiles

Figure4-19-{ 9[ 9/ ¢ G&a2NHBIyAT FGA2y 2LJiA2y&aé C2NJ Lb59-95 CAfSA

[ ORGANIZATIONS | INDEXED

SEQUENTIA
ACCESSMIODE IS { DYNAMIC
RANDOM

RECORIKEY IS identifier1 H ~ } identifier2 }

SOURCHS

ALTERNATERECORIKEY IS identifier3 [{ - aS } identifier—4} A
[ WITHDUPLICATES|

INDEXET(iles, likeRELATIVHles, may have their records processed either sequentially or in a random manner.
UnlikeRELATIVHies, however, the actual location of a record inIANIDEXEEile is based upon the value(s) of one or
more alphanumeric fields within records of the file.

For example, aiNDEXELile containing product data might use the product identification codea BECORD KEY
CKA& YSIya @2dz YF® NBFRI 6NRGS 2N dzLJRFGS GKS da! cDnownyéd
the product id value of those records!

1. ¢KS | SORGANBATIGN Aa 2LIJiA2ylf (2 LINRGARS O:2efehtaicndthat A G & & A
consider that word to be optional. Most COBOL implementataimsequire the wordORGANIZATIQNoO it
should be used in new programs.

2. ORGANIZATIONIDEXEHiles cannot be assigned ONSOLBISPLAMLINEADVANCINGr PRINTER

3. The spedicationofseOl f f SR & KAG ST &d@y4il OGAOlIfte NBO23AYyAT SR o60GKS
currently supported byoGNU COBOL

4. AnACCESS MODBESEQUENTIAhdicates that the records of the file will be processed in a sequential manner
with respect to the values of theECORD KBYanALTERNATE RECORD. KEY

An ACCESS MODBERANDONMmeans that reords will be processed in random sequenyeaccessing the record
with specificRECORD KBYALTERNATE RECORDVékNS

DYNAMICACCESS MORHowsthe file will be processed either RANDOMor SEQUENTIAhode the program
may switchbetween the two modes as neededheSTARVerbis used to make the switch between modes

5. The defautACCESS MODBESEQUENTIAL

6. ThePRIMARY KENause defines the field(s) within the record used to provide the primary access to records
within the file. No two records may have the sarRRIMARY KH¥Id value.

7. TheALTERNATE RECORDd{di)ée, if used, defines an additional field within the reciwat provides an
FEGSNYFGS YSIya 2F RANBOGte FO0O0OSaaay3a NBO2NRa 2N Iy |
sequentially. You have the choice of allowing records to have duplicate alternate key values, if necessary.

8. There may be mitiple ALTERNATE RECORDddt}es, each defining an additional alternate key for the file.

9. INDEXERiles are processed using tiei OSECOMMIT DELETEMERGEOPENREADREWRITEORTSTART
UNLOCKNndWRITEstatements.

{SS 1faz2x

Types of Files 1.3.3.5 TheREADStatement 6.4.31
Handling Enebf-File Condition¢AT END 6.1.12.1 TheREWRITEtatement 6.4.36
TheCLOSBtatement 6.4.7 The SORTStatement(File Sort) 6.4.40.1
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TheCOMMITStatement 6.4.8 TheSTARBtatement 6.2.41
TheDELETEtatement 6.4.11 TheUNLOCIStatement 6.4.48
TheMERGEtatement 6.4.25 TheWRITEStatement 6.4.50
TheOPENStatement 6.4.29

4.2.2. 1-O-CONTROLParagraph

Figure4-20- I-O-CONTROL Paragraph Syntax
Thel-O-CONTRORaragraph can be used

| -O CONTROL to optimize certain aspects of file
processing.
RECORD 1. TheSAME SORT ARERAd SAME
SAME gg_ﬁIMERGE AREA FORfile-namel A SORIMERGE ARE#auses are non
_ functional. The SAME RECORD ARE
MULTIPLEFILE TAPE CONTAINS is functional, however.

2. TheMULTIPLE FILE TAdMse is
obsolete and is therefore recognized
but not functional

{ file-name2 [ POSITION integerl ]} A

3. TheSAME RECORD AR#suse allows you to specify that multiple files should share the same input and output
memory buffers. These buffers can sometimes get quite large, and by having multiple files share the same buffer
memory youmaysignificantly cut down the amountofiye2 N2 G KS LINPINI Y A& dzaAy3a 00K
more procedural code or data). If ydo use this feature, take care to ensure that no more than one of the
specified files are evéddPENsimultaneously.
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5. DATA DIVISION

Figure5-1 - General DATA DIVISION Format .
TheDATA DIVISION used to define all data

DATADIVISION that will be processed by a progranthe
' contents of the various sections are as follow
FILE SECTION

file-or-sort/mergefile-description FILE SECTION

constantdescription A A Provides a detaile(_j s_pecification as to the
record-description blocking characteristics and record layouts of

each SELECTed file.

WORKINGSTORAGISECTION WORKINGSTORGE SECTION
constantdescription
| 77-leveldata-description | A
01-leveldata-description

LOCALSTORAGEECTION
constantdescription

Definitions of the various internal data items
used by the program.

- LOCAISTORAGE SECTION
Similar to WORKINSTORAGE, but describes

. A datawithin a subprogranthat will be
{ 77-levetdata-description | dynamically allocated and initialized
01-leveldata-description (automatically) each time theubprogramis
z executed (WORKINGTORAGE is automaticall:
LINKAGE SECTION initialized only the I time a subprogram is
constantdescription executed).

{ 77-leveldata-description | A
01-leveldata-description

LINKAGE SECTION

. Describes data within a subprogram that serve

REPORTSECTION as input arguments to or output arguments
report-description from the subprogram.

{ constantdescription . } A A REPORT SECTION
DL i EBE TR ] Describe the layouwf printed reports as well
SCREENSECTION 7 as many of the functional aspects of the
constantdescription generation of reports.

{ screendescription } SCREEN SECTION

Describes the visual layout of entire screens

1. AnySECTIONthat areusedmustbe specified in the order shown. If IATA DIVISIOBEctions are needed, the
DATA DIVISIONeader itself may be omitted.

2. TheREPORT SECTI®Nyntactically recognized but wglif used¢ be rejected as unsupportedSNU COBOL
does not support the RW@S’Qit doessupport theLINAGElause in an FD, however).

3. LOCAISTORAGEannot be used in nesteslibprograms.
{SS 1ftazX
A SamplésNU COBG&ereen 1.3.3.9 ‘ Defining Screens 5.2.2
Defining Data Items 5.2

10 Report-Writer Control System
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5.1. File Or Sort/Merge File Descriptions

Every file that has beeBELE@H in theFILECONTROparagraph must be described in tiéLE SECTI@Rthe DATA
DIVISION Files destined for use as sort/merge work files must be described with a Sort/Merge File Des@iption (
while every other file islescribed with a File DescriptioR[). Each of these descriptions will be followed with at least

one Record Description.
Figure5-2 - File Description (F@2nd Sort Description (SByntax

There must be

O

ED - EXTERNA
{SD} file-namel IS H—GLOBAL H

CONTAINSintegerl [ TO integer2 | CHARACTERS

IS VARYINGIN SIZE

RECOR _ _
[FROMlnteger-B [ TO integers | CHARACTERF

DEPENDINGON identifier-1

[ CODESET IS alphabetnamel |

integer.

identﬁTé%E%

WITH FOOTINGAT{ Integer6 }
identifier3

integer7 }
LINES AT mp{ Identifier4

LINAGE IS {

integers }

HINES AT mh{l Identifier5

RECORDS

BLOCKCONTAINSinteger9 [ IO integer10 ] { HARA TERH

LABEL

{REQQ_REDS HQMlTTED[H
RECORDSRE | | STANDAR

RECORDS . ”
{RECQBDQRE} identifier6 A ]
literal-1

VALUE OF implementornamel IS { . e } }
L identifier-7
[ RECORDINGIODE IS recordingmodel |

{ 1S }identifier—S A ]

DATA

REPORTRRE

a detailed
description
for every file
SELEGH in
your program.
These
detailed
descriptions
will be coded
in the FILE
SECTION

1. Afile description for a file used as a sort/merge work file must be specified 8B anhe descriptions of all other

files must be specified d<x.

2. The name specified dde-namelY dza i SEIl OGf & YI (0K (0 KSELFCHt&mer.LISOA TA SR
3. By specifying th&EXTERNAdlause, thefile descriptionis capable of being shared betweenm@ibgrans executed
from the sameexecution thread, provided thile descriptionis coded(with anEXTERNAdlause) in each
programrequiring it. This sharing allows the file to ®®ENd, read and/or written and@CLO& in different
prograns. This sharing applies to the record descriptions subordinate to the file description too.
4. By specifying th6&LOBALklause, thdile descriptionis capable of being shared betwearprogram and any
nested subprogams within it provided thefile descriptionis coded(with aGLOBALklause) in eacprogram
11FEB2012 Version 5-2
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requiring it. This sharing allows the file to ®®ENd, read and/or written andCLOSEin differentprograrns.
Separately compiled programs cannot shai®lz2OBAfile descriptionput theycanshare arEXTERNAfile
description This sharing applies to the record descriptions subordinate to the file description too.

5. TheRECORD CONTAINBIRECORD IS VARYIN&uses are ignored (with a warning message isswbkén used
with LINE SEQUENTI#Ees. With other file organizations these mutuakkclusive clauses define the length of
data records within the file. The data item specifieddesntifier-1 must be efined within one of the record
descriptions ofile-name-1.

6. TheCODESETclause allows a custom alphabet (defined in BRECIANAMESparagraph of the
CONFIGURATION SECTItoNe associated with a file. This clause is valid only wked withRECORD BINARY
SEQUENTIALr LINE SEQUENTI#Es.

7. TheREPORT [3ause is syntactically recognized but will cause an error sincegihe@rRNriter Gontrol System
(RWCSis not currently supportecdoy GNU COBOL

8. TheBLOCK CONTANlause is syntactically recognized by U COBGtompiler, but is currently non
functional.

9. TheLABEL RECORDATA RECORRECORDING MOREd VALUE OElauses are obsolete. If used, they will
have no impact on the generated code. The identifiers specified oD&ATRA RECORIause will be verified as
0SAy3 RSTAYSR G6AGKAY GKS LINRBINI YI o diispetificdas eordsdf t SNI 62
the file or not.

10. TheLINAGEIlause can only be specified ORGANIZATION RECORD BINARY SEQUEBNIRGANIZATION
LINE SEQUENTI#Es. It cannot be used within a8D If used on atODRGANIZATION RECGRNARY
SEQUENTIAile, the definition of that file will be implicitly changed tdNE SEQUENTIAL

. . Figure5-3- LINAGEpecified Page Structure
11. TheLINAGElause is used to specify }

LINES AT TGP

the logical boundaries (in terms of Top Margin(unprintable) Default = 0

numbers d lines) of various areas or
a printed page, as shown Figure T

53

This page structureg once defined- LINAGESN LINES
canbe automatically enforced by the
the WRITEtatement.

Page Bodyprintable)

Default = no page footer
- WITH FOOTING AT

Page Footingrea (if any)

Bottom Margin (unprintable)- Default = 0

:|> LINES AT BOTTOM

12. The following special rules apply only to sort/merge work fif&i3s}):
a. Sorfmerge workfiles should be assigned @ISKor DISQ.
b. SOR% andMERGEwill be performed in memoryif the amount of data being sorted allows.

c. Shouldactualdisk work files be necessary due to the amount of data b8i@g&d or MERGH, they will be
automatically allocated to disk in a folder defined by IHidPDIRTMPor TEMPenvironment variables
These disk filewill be automatically purged upo8ORT / MERG& mination. They will also be purgefithe
program terminates abnormallgefore theSORTr MERGHinishes. Should you ever need to know,
temporary sortmergeg 2 NJ] FA€ Sa gAff 0SS ylIYSR a020fF ol YLE @
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d. If you specify a specific filename in the $onerge work¥ A SELBGT will be ignored.
{SS 1ftaz2X

TheOPENStatement 6.4.29
TheSORTStatement(File Sort) 6.4.40.1

TheWRITEStatement 6.4.50

Executiortime Environment Variable: 8.2.4

N
H
N

TheSPECIANAMESParagraph
Defining File Characteristi(SELECT
Describing Record Layou
TheCLOSBtatement
TheMERGEtatement 6.4.25

N
N
[EEN

(&)
=
=

[p)
~

o
A
N
al

5.1.1. Record Descriptions

Everyfile descriptionmust be followed by at least one record description. If there are multiple record descriptions
present, the one with the longest length will define the size of the record buffer into wRikeADstatements deliver
data read from the file and &m whichWRITEstatements take the data to be written to the file. The various record
descriptions for a file description implicithharethat one common record buffer (thus, they provide different ways to
view the structure of data that can exist withiine file). Record buffers can be shared between files by using the
SAME RECORD ARfuse within thd-O-CONTROparagraph of theENVIRONMENT DIVISION

Record descriptions for all files take the form ofl@tel data items that are coded immediatelyléting the file
description. These data items are constructed according to all the rules spédoifigefining nonSCREEN SECTION
data items except that theVALUElause may not be used.
{SS 1ftaz2X

I I Defining Records And Their Fiel 5.2.1

I Sharing Record Buffers Between Fi 4.2.2

5.2. Describing Data Items

GNU COBGQlata items like those of other COBOL implementatioaie described im hierarchical mannerThis
accommodates the fact thatata iters frequently needto be able to be broken up into subordinate items. Take for
example, the following logical layout ofartion of adata item namedt 9 Y LJ 2 &8 SS ¢

Employee
— | RRAGAZ2Y

»

EmployeeName | | EmploymentDates |
[

I
I I I
LastName FirstName Middle-Initial

I I I I I I
Year Month Day Year Month Day

¢CKS oYL 28SS¢ RIGE AGSY O2¢layk AadBY-RFY 8& 2| VAaRIZOI2ZWRE Y ¥ LifS2 KRY
503Saé¢ RFEGEF AGSY oOLINBadzylofeé GKSNB ¢2dz2Z R 0SS | t20 2F 24
diagram shows, each of those data iterreg in turn ¢ broken down into subordinate data items. This hierarchy of

RFEGF AGSya OFy 3G\ COBGRK S WdobieR 8edling with it: y R

In GNU COBQHUata items that are broken down into other data items are referred tgrasip items while those

GKFG ' NBYyQl 0 NERlerBeyitanRiterngsy INBINB &ZISRGISY (GKFG R2SayQi o6Sft 2\
one at the top of a chart like this one) is callectaord In the chart above, the names of all the elementary items are

shawn inred (without a box around it), the names of all the group items are shoviiua (with a box around it) and

iKS NBO2NR RIGF AGSYQa 02E A& aKlIRSR &Sttz2go

GNUCOBQfza §4 (KS O2yOSLII 2F |+ 6fSPS8t ydzYoSNE G2 AYRAOFGS
such as the example shown above. Then these data items are defined, they are all defined together with a number in

the range 149 specified in fronof their names. Over the years, a convention has come to exist among COBOL
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programmers that level numbers are always coded asdigit numbersci KS& R2y Qi KI @S -digg 6S & LIS
numbers, but every example you see in this document will také approach!

The record data item (the one at the toglwayshas a level number dfl. After that, you may assign level numbers

as you wish (0t 02¢03¢04-X = ¢O% 10¢15-X=* SGO®0 &4 &2dz aSS FAG:zZ la t2y3 |

1. BDSNE RIFdF AGSY Id GKS alyYS af S@Sté¢ 2F ' KASNI NOK& RAL
which you rarely; if everc will once you get used to this concept) must have the same level number.

2. Every level uses a level number that iscsly greater than the one used in the prior (next higher) level.

3. You never use a level number greater than 49.

So, the definition of these data itemsanGNU COBQirogram would go something like this:

01 Employee
05 Employee - Name
10 Last - Name
10 First - Name
10 Middle - Initial
05 Employment - Dates
10 From- Date
15 Year
15 Month
15 Day
10 To - Date
15 Year
15 Month
15 Day

The indentation is purely at the discretion of the programmer to make things easier for humans to read (the compiler
O2dz Ry Qi Ol NB COBDA itnplementatiohsithatrdgilirélFixdd Eafmat Mode source programs required
GKFG GKS dinvéea A dilat evadyiBgielse begin in Are&SBIU COBQinly requires that all data

definition syntax occur in columnsi8H @ LY CNBS C2NXIG a2RSz 2F O2dz2NES> (KS

The coding example shown above is incomptetieonly describes the data item names and their hierarchical

relationships to one other. In addition, any valid data item definitions will also need to describe what type of data is

to be contained in a data itenNgmeric? AlphanumericRlphabetic?), howmucR Il G+ OlF'y G FAGE Yy R | Y
other characteristics.

{SS 1faz2x
FixedFormat Source Codr 1.5.1.1 ‘ ‘ Defining Data Items 5.2 ‘
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5.2.1. Defining non-SCREEN SECTIOData Items

Figure5-4 ¢ Non-SCREEN SECTION Data Item Description Syntax

|eve|-numberH Identifier1 H[IS { MALH
FILLER GLOBAL

|>

[
[ BASED]

[ BLANKWHENZERO]

[ JUSTIFIED RIGHT |

{ OCCURSntegerl [ TO integer2 | TIMES [ DEPENDINGON identifier2 ]

H we& S }
DESCENDIN KEY IS identifier3
[ INDEXED BY identifier-4 ]

PICTURE picturestring ]
REDEFINESidentifier2 |
RENAMESdentifier3 [ THRUTHROUGHdentifier4 |

LEADING
TRAILING

| s |
 swsrowzeo [ [ 1] |

}[ SEPARATE:HARACTER}
RIGHT

USAGEIS data-item-usage |

VALUEIS [ ALL ] literal-1 ]

The syntax skeleton shown here describes the manner in which data items are definddATAIDIVISIOBEctions
except theSCREEN SECTION

1. The only valid level numbers are-@9, 66,77,78 and 88. Level numbers 01 through 49 are used to define data
items that may be part of a hierarchical structure of data iterhsvel number 01 can also be used to define a
constantg an item with an unchangable value specified at compilation time. Level nur6ber&, 78 and 88l
have special uses, and are covefe¢ dzLJO2 YAy 3 aASOlAz2ya 60GKS a{SS ! faz¢
links to those discussions)

2. Not specifying afidentifie-name1 or FILLERnmediately after the level number has the same effect &Lt ER
were specified.A data item namedFILLERannot be referencedirectly; these items are generally used to
specify an unused portion of the total storage allocated to a group item.

3. By specifying th&EXTERNAdlause the data itemis capable of beinghared between alprograns executed from
the sameexecution thread, provided thdata itemis coded(with anEXTERNAdtlause) in eachbrogramrequiring
it.

4. By specifying th6LOBAKklause, thedata itemis capable of being shared betwearprogram and any nested
subprograms within jtprovided thedata itemis coded(with aGLOBALlause) in eacprogram requiring it.

5. TheEXTERNAdlause may only be specified at the 77 or 01 level.

6. AnEXTERNAtem musthave a data name.§.identifier-1) and that name cannot bEILLER
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7. EXTERNAtannot be combined witisLOBAIREDEFINES BASED

8. Every data item description must be terminated with a period.

{88

f

az2Xx

=

Describing Record Layou 5.1.

Defining Levelr7 Data Items 5.2.5

N

Defining Screens 5.2.

Defining Level 78€onstants 5.2.6

Defining LeveD1 Constants 5.2.3

Defining Leve88 Condition Names 5.2.7

2.

N

Defining Leve66 RENAME®ata Items

5.2.1.1. ANY LENGTH Clause

1. Data items declared with thANY LENGT&itribute have no fixed compitime length.
Such items may only be defined in thilNKAGE SECTION subprogranas they may only ANY LENGTH
serve as subroutine argument descriptiorSNY LENGTitéms must have ICTURE

clause that specifies exactly one A, X2@ymbol

2. TheANY LENGT&hdBASELRlauses cannot be used togethierthe same data item description

5.2.1.2. BASED Clause

1. Data items declared witBASE[Rre allocated no storage at compilation time. At time, the
ALLOCATa&r SET ADDRES®&bs areused to allocate space for and (optionally) initialize such

items.

2. TheBASERNAANY LENGTtlauses cannot be used togethierthe same data item description

3. TheBASERIlause may only be used on level 01 and level 77 data items.

6.4.3

\ TheALLOCATStatement

{SS 1ftazX
|

TheSET ADDRESftement 6.4.39.3

5.2.1.3. BLANK WHEN ZERO Clause

1. TheBLANK WHEN ZERRuse can only be used wittP4C 9 USAGE DISPld&ta
AGSYQa

AGSYT AG Attt O dza s
value of 0 is eveMOVH to the item.

5.2.1.4. JUSTIFIED Clause

1. TheJUSTIFIED RIGElause, valid only on an alphabetiIC A or alphanumeric
(PIC Xdata item, will cause values shorter than the length of the data item to be
right-justified and spacdilled when they areMOVH into the data item (the

default behavior is tdeft-justify and space fill).
2. The wordJUSTIFIEDay be abbreviated ad 5T

11FEB2012 Version
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5.2.1.5. OCCURS Clause

1.

TheOCCURS

clause isused | OCCURtegerl [ TO integer2 | TIMES [ DEPENDINGON identifier2 ]
to create a ASCENDING A

data H DESCENDIN}; KEY IS |dent|f|er—3}

structure [ INDEXEDBY identifier4 ]

called a

table™ that

repeats multiple times. For example:
05 QUARTLYREVENUE OCCURS 4 TIMES PIC 9(7)V99.
Will allocate the following:

| QUARTLREVENUE (1 QUARTLRE\ENUE (2) QUARTLREVENUE (§ QUARTLREVENUE (4

Each occurrence is referenced using the subscript syntax (a numeric literal, arithmetic expression or numeric
identifier enclosed within parenthesis) shown in the diagram. DICUR8ause may be used at the group level
too, in which case the entire group structure repeats, as follows:
05 X OCCURS 3 TIMES.

10A PIC X(1).

10B  PIC X(1).
10C  PIC X(1).

X (1) X (2) X (3)
AL [ B [ c | A@ | B@ | c@ | AB | BB | €@

4,

The optionaDEPENDING Odlause can be added to &CCUR® create a variabldength table. Such tables
will be allocated out to the maximum size specifiedrdsger2. At execution time the value alentifier-2 will
determine how many of the table elements are accessible.

See the documentation of thEEARCHSEARCH Alahd SORVerbs for explanations of th€EYand INDEXED BY
clauses.

TheOCCURSause cannot be specified & data description entry thdtas alevel number of 01, 66, 77, or 88.

5.2.1.6. PICTURE Clause

1.
2.

The wordPICTUREay be abbreviated aBIC . .
PICTUREpicturestring

ThePICTURElause defines the class (numeric, alphabetic or alphanumeric) of
the data that may be contained by the data item being defined®1@TUREIso
(sometimes in conjunction withJSAGEdefines the amount of storage reserved for the data item. The three
basic classpecificationPICTUREymbols have the following uses:

Figure5-5 - Data ClasSpecificatioPICTURE Symbols (A/X/9)

Basic Meaning and Usage
Symbol

9 Defines a spot reserved for a single decimal digit. The actual amount of storage occupied wi
depend on the specifietd SAGE

A 58SFAyYySa | LX I OS NBASNDSR TRWIHIGEacpIt S OK LY
single byte of storage.

X 58SFAySa | LX I OS NBASNWSR FT2NJ I aAay3atsS OKl
storage.

These three symbols are used repeatedly PIGTURElause to define how many of each class of data may be
contained within the field. For example:

PIC 9999 Allocates a data item that can storefeRrA 3A G L2 AAGA PSS ydzYo SNE 6

11

Other programming languages with which you might be familiar refer to this sort of structureaasagn

11FEB2012 Version 5-8
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PIC 9(4)

PIC X(10)
PIC A(10)

PIC AA9(3)A

5L d4F A

values can be accounted for). If tbSAGBf the field isDISPLAthe default), four bytes of
storage will be allocated and each byte may containgharacterd n € ¥ dAdmM€&é X A HE X
There is no rufime enforcement of the fact that only digits are allowed. A compilatiore
WARNING will be issued if literal value that violates the digitg rule iSMOVHI to the field. A
run-time violation is detetable using alass condition test

Identical to the above a repeat count enclosed within parenthesis can be used withPA@TURE
symbols that allows repetition.

This data item can hold a string of any ten characters.

This data item can hold a string of any tetters. There is no enforcement of the fact that only
letters are allowed, but a violation is detectable via a class condition test

This is exactly the same as specifying X(6), but it documeatsth that values should be two
letters followed by 3 digits followed by a single letter. There is no enforcement and no capal

2F RSGSOGAY3 @Azt GA2ya 2GKSNJ GKIFy | &ao N
GSya O2 yPliOTURE/MPal cannotbe @séllincaritimetic calculations.

In addition to the abové&igure5-6 shows the numeric optioPICTUREymbols that may be used witPIC @

Data Iltems

Figure5-6 - Numeric Option PICTURE Symbols (P/S/V)

Numeric Meaning and Usage
Option
Symbol

P Defines an implied digit position that will be considered to be a 0 when the data itesferenced
at runttime. This symbol is used to allow data items that will contain very large values to be
Fft20F SR dzaAy3a tSada adGd2Nr3S o0eé& | aadzyAy3
the end of values.

All computations and otherperations performed against such a data item will behave as if the
zeros were actually there.

2KSy JhtfdzSa INB ad2NBR Ayi2 &dzOK | FASER
symbols stripped from the values as they are stored.

Forexample3 i Q& al & @&2dz ySSR G2 Ftt20FGS | RIFGI
dollars of revenue your company has in gross revenues this year:

01 Gross - Revenue PIC 9(9).

In which case 9 bytes of storage will be reserved. The values 000000000 thru 999999999 w
represent the grossevenues. But, if only thaillionsare tracked (meaning the last six digits ar¢
always going to be 0), you could define the field as:

01 Gr oss-revenue PIC 9(3)P(6).

Whenever Grosfevenue is referenced in the program, the actual value in storage will be treg
as if each P symbol (6 of them, in this case) were a zero.

If you wanted to store the value 128 million into that field, youwoudd d&d 2 +a A F
acgeay

MOVE 128000000 TO Gross Revenue.

S This symbol, which if used must be the very first symbol in the PICTURE value, indicates tha
yS3alGAGS @l tdzSa NB Ll2aaioftsS F2NJ GKAa RIG
data item via aMOVEor arithmetic statement will have theegative sign stripped from it (in effeg
becoming the absolute value).

\% This symbol is used to define where an implied decipaaht (if any) is located in a numeric item.
Just as there may only be a single decimal point in a number so may thererberagdhan one
a + ¢ PICYUREImplied decimal points occupy no space in storagey just specify how value
I NB dzZaSR® C2NJ SEFYLXSZ AF GKS @I tdzS amuo
would be treated as 123.4 in any statents that referenced it.
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Yo 2t aastefisk*Rlécinata P X 02 Y

3. GNU COBQiupports all standard COBBICTURS R
61 KEZ Fa F2tt26ay

point, CR, DB, + (plusp YA Y dzZA 0 & n & .
Figure5-7 - Numeric Editing PICTURE Symbols
Editing
Symbol

y3 &&Yo
0 R 6

<, o

AGA
SN2 |

Meaning and Usage

to the left of it. It is used to edit numeric values.

adzZ GALX S
91 OK

LT
dzy t $aa

apa

2ytée |
0KSNB |

02y a80dziaBS
a8Yo02t GALT

aAy 3t s
NS

aba
az

apa

O2dzy i |

dédvYoz2f
YIye

- (minus) | This symbol must be used either at the very beginningRIGTURE NJ I i 0 K S -00 S\NiE  dSy
2F CCHE¢ ZOBI & &  oltSs uskzd t§ &libnumeric values.
adzZ GALX S @2 yaReSroRitAAII NE [t t2gSR 2yte G4 GKS ¢
floating minus sign
91 OK @evYoz2f oAttt O2dzyd a 2yS OKINIOGSNI LIR2&A
LT 2yfeala@wydai SA& ALISOAFASRE (&KIFIKEFaéKB820 ©dzf
field is negative, or 8PACEtherwise.
If a floating minus sign is used, think of the editing process as if it worked like this:

1. Determinewhatttt SRAGSR @I f dz8a s2INBR 0GB delFf {58 OK dahé d
2. Locate the digit in the edited result that correspondstothe righ2 &-& By R a0l y (K
o0l G2 GKS fSTO FTNRY GKFO LRAY(G dzyidAaft the lafdaf

it.
3wSLX I OS (K AGFn &l KBA (K £1dzSa Y 2 @S RSPACKEthdividsS. T A St R
4, wSLX F OS ff NBYFAYyAYy3d ané OBRAGESOGSNB G2 GKS
Some examples (the symbabtlenotes a space):
IftKk A& @I f dz X Andoved to a field with X GKA& @I twikS
GKAA& tL/ ¢! result:
17 -999 b017
-17 -999 -017
265 ----99 bbbb265
-265 ----99 bbb- 265
51 999 051b
-51 999 051-
$+ This symbol must be only be used at the very beginningdd€TURBEE OS LJi G K& GYF @ ab

Fl@atihg ufreiicy syl | £ £ 2
a t2igr& OKI NI O
ALISOAFASRE
AAAYATAOL Y

Aa

RAIAGA

to represent a leadingneh SN2 RA JIA G @ Ly &adzOK Ol aSas

If a floating currency sign is used, think of the editing process as if it worked like this:

iKS a

it.

1.58GSN¥YAYS

3.wSLx I 08
4. wSLX I OS

g K

G2 GKS

0K G
I ff

I @
tSTOG FTNRY

ané GAGK

0KS SRAGSR @It dzS
2. Locate the digit in the d@tkd result that corresponds to the right 2 & {
ol 01

0K G

- abp

¢ 2 dzt R
aba | yR
LR AY (G dzydat

ad

NB Y lo ihg IafyoBthatposition ORRAGESO (0 S NB

Some examples (the symbmtenotes a space):

0S

>

'.F
a0l y
e 2dz

12

Iftk Aa @I tdz XA& Y20SR GKAA I fwitS
GKA& tL/ ¢! result:
17 $999 $017
265 $3$$$99 bbb$265
¢KS RSTldA G OdzZNNByOe aiaady dzaSR Aad d bSPECIANANMESSNgrapiealnfvs adf S &
devyozt G2 08 RSTAYSR & | OdaNNByoOe aevyozto L¥

useli KS WI O OMCTNREGtIhGS)hbblA |

11FEB2012 Version
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Editing

Meaning and Usage

Symbol
* (asterisk)

to the left of it. It is used to edit numeric values.

An example:

XA&a Y2OSR
GKAA& tL/ ¢!
*****99

IftKA & G f dz

265

This symbol must be only be used at the very beginningRd€TURE E O S LJii

adzg GALX S O2yasSOdzia@dS ara aevyozfa I NB vy 2dfloadng f
check protection symbol

9 OK dafrpda aeévyoz2t gAftt O2dzyd Fa 2yS OKIF NI OGSNJ
Think of the editing process as if it worked like this:

1.5SGSNX¥AYS 6KIG GKS SRAGSR @l tdsS é62dfd R 68 AT
2. Locatethe digit in the edited result that corresponds to therighfit2 & i afFa 'y R a Ol
001 G2 GKS tSFh FNRY (KIFIG LRAYG dzyliAat @2dz
it.

3wSLX FOS GKIG ané GAGK | afFad

4. Replace allremalny 3 ané OKI N} OGSNB (2 GKS tST¥id 27F iH

KA &
result:
****265

(K& GYFEeab

@l twdltS

Each comma (,) in tHeICTUREtring represents a character position into whitle characteré will be

(Comma)B inserted. This character position is counted in the size ofiteen. ¢ KS Gz ¢é¢ a&vYoz2ft A&
capable of masquerading as tlHeating symbol to its left and right shdd there be insufficient digits of
LINSOAaAZ2Y (2 (GKS ydzy¥SNAO @I ftdzS 6SAy3a SRAGSR
For exampléthe symbob denotes a space)

IftkAa @I tdz XAa Y2@SR G2 X dKAa @I twilsS
GKAA tL/GC! result:
17 $$,$$3$,$99 bbbbbbb$17
265 $35,$$$$99 bbbbbb$265
1456 $$,$$3$,$99 bbbb$1,456

. (periodjl3 This symbol inserts a decimal point into the edited value at the point where an implied decimal point
in the value. Itis used to edit numeric valuedlote that the period specifiéat the end of every data
item definition IS NOT treated as an editing symbol!

An example:
01 Edited -Value PIC 9(3).99.
01 Payment PIC 9(3)V99 VALUE 152.19.
MOVE Payment TO Edited - Value.
DISPLAY Edited - Value.
Will displayl152.19
/ (slash) | This symbot usually used when editing dates for printigd y 8 SNIia | dké OKI NI G
¢KS AYaSNISR aké OKIFNIOGSNI gAft 200dzLle | o0&
An example:
01 Edited -Date PIC 99/99/9999.
A
MOVE 08182009 TO Edited - Date.
DISPLAY Edited - Date.
The displayed value will be 08/18/2009.
13 |f DECIMAPOINT IS COMMI& specified in th&GPECIANAMESLIF NI} I N} LIKSE GKS YSFyAay3a FyR dzal 3
characters will be reversed
11FEB2012 Version 5-11
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Editing Meaning and Usage

Symbol
+ (plus)

This symbol must be used either at the very beginning@IGTURE NJ | i G KS @SNE Sy

2 F¢ R4 DB &l & olSs uskd t6 &libnumeric values.

adzg GALX S O2yasSOdzia@dsS aba aevyozfa FNB Fff268R
floating plus sign

91 OK daba aevy
aeyvyozf Aa aLd
otherwise.

O2dzyd +a 2ySIfaKaNY B S N&
U Kl (A Fa &iYKeS2 D I & AdESE Yor 3D SNRS L

u» O

If a floating plus sign is used, think of the editing process as if it worked like this:

1. Determine what the edited valueavdzf R 6 S AF SI OK dabda 6SN I O

2. Locate the digit in the edited result that correspondstotheriyh2 a i aba ' yR aol
o 01 G2 GKS tSTG FNRY GKIFG LRAYG dzydAf e2dz
of it.

3. wSLX I OS (K AGFn & KBA (K t1dzSa Y2 ISR (2 GKS TASt

4, wSLX FOS Iff NBYFAYAYy3 ané OSBRARESOG SNE (2 (KS

Some examples (the symbmtenotes a space):

ftKkA & @I fdzz XAa Y20SR GKA& @I twitS
GKAA tL/GC! result:

17 +999 +017
-17 +999 -017
265 +++++99 bbb+265
-265 +++++99 bbb- 265
51 999+ 051+
-51 999 051-

0 (zero) | This symbol inserts@ ncharacter into the edited value. The insert@dicharacter will occupy a byte of
storage in the edited result.
An example:

01 Edited -Phone-Number PIC 9(3)B9(3)B9(4).
A
MOVE 5185551212 TO Edited - Phone- Number.
DISPLAY Edited - Phone- Number.

The displayed value will 18 555 1212
B This symbol inserts @PACEharacter into the edited value. The insert8BACEharacter will occupy a
byte of storage in the edited result.

An example:

01 Edited -Phone-Number PIC 9(3)B9(3)B9(4).
A
MOVE 5185551212 TO Edited - Phone- Number.
DISPLAY Edited - Phone- Number.

The displayed value will B8 555 1212
CR This symbol must be useshly at the very encdbf aPICTURE CRt FA & dza S-R 3 ¢ BBISAYr2
be used.lt is used to edit numeric values.

adzt ( ERIt & & & o rdfaiowed MIBnePICTUREause.

ACRI aevYozf b characrdposyidein théisize of the data item.

LT (GKS gItdzS Y2O0SR Ayi(2 (GRS &MISH RO S\ dAedibllin S\ o
otherwise twoSPACEW®Ill be inserted.

Some examples (the symimtenotes a space):

¢ KA A (Zl-fdﬁ XA4d Y2OSR
L

G2 XNBadzZ GAy3a A
GKAA tL/GC! storage:
17 99CR 176b
-17 99CR 17CR

11FEB2012 Version 5-12



GNU COBQ2.0OProgrammers Guide DATA DIVISIC

Editing Meaning and Usage
Symbol

This symbol must be used only at the veryend Bf@GTURE DEIF A& dza S-RI ¢ BRI SR
be used. It is used to edit numeric values.

adz (DRI Searoz2fa NB y2id Ftft26SR Ay 2yS tL/ ¢! w
ADBG aeévYoz2f gAft O2dzyld la G2 OKIFINIOGSNI LIRaAil

If the value moved intoth& A St R A& y S3I (DED S (IK S5 SO KA yNa SONTISS\R
otherwise twoSPACESIll be inserted.

Some examples (the symbmtenotes a space):

¢CKAA O f dzSX XA4 Y2OSR
¢

G2 XNBadzZ GAy3a Ay
w9 X storage:

GKAA t L/

17 99DB 176b
-17 99DB 17DB
Z This symbol must be only be used at the very beginningRd€FURBE OS LII G K& GYF @ ab

to the left of it. It is used to edit numeric values.

adz GALX S Gr yxeSYOuifaslyStonds but are thetypical manner in which this editing
symbol is used This is called ffoating zero suppression

9 O &aevoz2f gAff O2dzyli la 2yS OKIFNIOGSNI LIR&A
Think of the editing process as if it worked like this:

1. Determinewhatthé RAGSR @I £ dzS ¢62dzZ R 68 AF St OK & %a

2. Locate the digit in the edited result that correspondstotheriyhi2 & 4 a %a F yR &0l
o0l G2 GKS fSTG FNRY GKIFG LRAYG dzydAf helefds
of it.

3. wSLJX I OS (GKSPACEGNné SAGK |

4, wSLIX FOS Ittt NBYFAYyAYy3 ané ORBAGESOGISNE (2 GK

Some examples (the symimtenotes a space):

¢ KAA& mtoﬁ XA& Y2@SR (2 XNBadzZ GAy3
GKAA& tL/GC! storage:
17 7999 b017
265 777799 bbbb265

No more than one editing symbol may be used in a floating manner in the B#D¥@JRElause.

4. Numeric data items containing editing symbols are referred to as numeric edited fields. Such data items may
receive values in the various arithmetic statements but may not be used as sources of data in those same
statements. The statements in questiore&DD COMPUTEDIVIDEMULTIPLMNdSUBTRACT

{SS 1 faz2x

TheSPECIANAMESParagraph 4.1.4 TheCOMPUTBtatement 6.4.9
Storage Format of Dat&JSAGE 5.2.1.11 TheDIVIDEStatement 6.4.13
ClassTests 6.1.4.2.2 TheMULTIPLBtatement 6.4.27
TheADDStatement 6.4.2 TheSUBTRACStatement 6.4.44

5.2.1.7. REDEFINES Clause

1. TheREDEFINESuse causeslentifier-1 (the data item in which the
REDEFINES clause is specified) to occupy the same physical storage spacsg
identifier2, so that storage may be defined in a different manner with a
(probably) different structure. The following must all be true in order toRE®EFINES

REDEFINESidentifier2

a. The level number afientifier-2 must be the same as that afentifier-1.

b. The level number aflentifier-2 (andidentifier1) cannot be 66, 78 or 88.
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c. LT ayé¢ NBLINEB A Sy idantifierR Gndidéhdié-1), thérdne otieNdata i'ems with level
ydzYo SNJ ayé YI & adentifieSladdidedtiterds SG6SSy
d. The total allocated size adentifier-1 must be the same as the total allocated sizédentifier-2.

e. NoOCCURS8ause may be defined ddentifier-2. There may, howeverc be items defined wittOCCURS
clausessubordinateto identifier-2.

f.  NoVALUElause may be defined ddentifier-2. No data items subordinate tilentifie-2 may haveVALUE
clauses, with the exception of lev@8 condition names.

5.2.1.8. RENAMES Clause

TheRENAMESlauseregroups previously
defined items by specifying alternative, possibly| RENAME®lentifier3 [ THRUTHROUGHdentifier4 ]
overlapping, groupings of elementathata items
in a record

{SS 1ftazX
| Defining Leveb6 RENAME®ata ltems 5.2.4 |

5.2.1.9. SIGN Clause

1. TheSIGNclause, allowable only faAdSAGE
DISPLAYiumeric data itemsspecifies hovan 6& LEADING
symbol will be interpreted y | RF G A SIGN 1S { TRAILING} [ SEPARATECHARACTER
PICTUREause Without theSEPARATE
CHARACTERLIG A2y X (GKS &aA3dy 2F GKS RFdGF AdGSYQa
value will be encoded by transforming the laSRAILINGor first CEADINEdigit as follows:

Figure5-8 - SigrEncoding Characters
First/Last| Encoded Valué Encoded Valug

Digit For POSITIVE For NEGATIVE
0 0 p
1 1 q
2 2 r
3 3 S
4 4 t
5 5 u
6 6 Y
7 7 w
8 8 X
9 9 y
If the SEPARATE CHARACTIERseisdzd SR G KSyYy ¢ &A0AYz 6 Atbéo@NAYA

the first LEADINGor last TRAILINgcharacter.
2. WhenSEPARATE CHARACYER a4 LISOAFASR:E (KS a{¢ aevyozf Ay GKS
RSGSN¥YAYAY3I GKS RIGEFE AGSYQa &aAl So
{SS 1faz2X

58FTAYyAy3 IPICBURE 5.2.1.6
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