
Tiny Cobol Introduction
Jonathan Riddell, jr@jriddell.org

A brief introductionto Tiny Cobolfor thosewho arenew to eitherTiny
Cobolor Cobolin general.

1. This Document

1.1. Goal
A brief introductionto Tiny Cobolfor thosewho arenew to eitherTiny Cobolor Cobol
in general,takingthereaderthroughlookingat Cobol,afirst programandamore
complicatedprogramusingmake.

1.2. New Versions of This Document
Thelatestversionof this documentcanbefoundon theTiny Cobolwebsiteat
http://tiny-cobol.sourceforge.net.

1.3. Copyrights
Thisdocumentis Copyright JonathanRiddell 2001.

You maycopy anddistributeit only underthetermsof theGNU FreeDocumentation
License,availableat http://www.gnu.org/copyleft/fdl.html
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1.4. Thanks
Thanksto theTiny Cobolteamandespeciallyto Rildo Pragana
(http://www.pragana.net/)our faithful leader.

Thanksto RichardBland,my lecturerandteacherof all thingsCobol.

Cheersalsoto thepeoplefrom Debianfor includinga workingsgmltoolsprogram.It’s
muchappreciated.

1.5. Translations
Thereareno translationsof this documentyet,but any helpersarewelcome.

And yes,this documentis in British English.Bracketsarelike this (), andperiodsare
somethinggirls haveeverymonth.Think yourselflucky I didn’t put it in Scots
(http://scots.jriddell.org).

2. Introduction to Cobol and Tiny Cobol

2.1. About Cobol
Cobolis oneof theoldestthird generationlanguages.It wasdevelopedin 1959(around
thesametimeasFortran)to replaceprocessorspecificassemblylanguages(second
generationlanguages).Thefirst ANSI standardwasthe68 standard(althoughit had
beencommonlyusedsince1961).Laterstandardswerethe74 standardandthe85
standard.MostCobolprogramsusedtodayconformto the85 standard(andsodoes
Tiny Cobol).

Cobol’smainadvantagesovercompetinglanguages(suchasC) wasthefast
input/outputspeedit coulddeliver, fixed-pointarithmeticfor accurateaccounting,and
English-likesyntaxfor documentationandreadability. Thismadeit veryusefulfor
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largedata-processingjobssuchaskeepingtrackof amillion bankaccountseachnight
or processingpayslips.TheEnglish-likesyntaxmadeprogramseasierto understand,
sobusinessprogramscouldbeeasilymodifiedover their lifetime asbusinessrules
changed.

Cobolis significantlydifferentfrom blockstructuredlanguagessuchasPascal,C and
C’s descendants.It hasnoblock structureandthusnowayof hiding variables;thereis
morefreedomin theprogramtyping; numbersarecloserto humanarithmetice.g.fixed
point or decimalnumbersaregenerallyusedinsteadof floatingpoint; I/O is record
orientated,not streamorientated;recursionis notallowedandthelanguageitself is
muchlargerbecauseit doesn’t uselibraries.

More informationon Cobolcanbefoundat theCobolFAQ at
http://www.cobolreport.com/faqs/cobolfaq.htm

2.2. About Tiny Cobol
Traditionallythesortof peoplewho useFreesoftwarearenot thesortof peoplewho
useCobol.This is whatTheJargonFile hasto sayon thesubject:

COBOL /koh’bol/ n. [COmmonBusiness-OrientedLanguage](Synonymouswith
evil.) A weak,verbose,andflabbylanguageusedby cardwallopersto doboring
mindlessthingsondinosaurmainframes.Hackersbelieve thatall COBOL
programmersaresuitsor codegrinders,andno self-respectinghacker will everadmit
to having learnedthelanguage.Its verynameis seldomutteredwithout ritual
expressionsof disgustor horror. Onepopularoneis EdsgerW. Dijkstra’s famous
observationthat"Theuseof COBOLcripplesthemind; its teachingshould,therefore,
beregardedasacriminaloffence."

Prettyharshcriticism indeed.But to counterthis aregoodreasonswhy Cobolis
relevanttoday.

• Thereareabout100billion linesof Cobolin usetoday

• A greatdealof developmentis still donein Cobol- therearethoughtto be1 million
developersworld wideand2 billion linesof Cobolwritten eachyear
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• Thereis considerabledemandfor Cobolprogrammersto work on legacy systems

• Many universitycoursesteachCobol

• Youmight disagreewith theauthorof TheJargonFile

Soif Cobolis still relevanttodaythatmeansit will berelevantto agoodmany Free
softwareusersandthatmeansit is bothusefulandimportantfor thereto beaFree
Cobolcompiler.

Which is whereTiny Cobolcomesin. It’ s creationis headedby Rildo Praganaandwas
first madefor therestrictiveenvironmentof DOS.Tiny Cobolis now madefor the
muchmoreprogrammerfriendly environmentof Linux andhasadvanceda longway.

2.3. The Competition

• Cobolfor GCC(http://cobolforgcc.sourceforge.net/),is a projectto developaCobol
compilerwhichwill integratewith theGNU CompilerCollection,GCC.It is not yet
in ausefulstate.

3. Installation

3.1. Getting Tiny Cobol
Tiny Cobolonly currentlyworkswith Linux or FreeBSDon ani386machine.It has
now succesfullybeencompiledon thewin32platformusingthecygwin tools,try
looking throughthemailing list archivesif youareinterestedin doingthis (binaries
might alsobeavailable).It will mostlikely not compileonanythingelse,although
you’rewelcometo try.
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You candownloadTiny Cobolfrom it’ swebsiteat Sourceforge:
http://tiny-cobol.sourceforge.net(http://tiny-cobol.sourceforge.net/).Therearesome
RPM versionsavailable,but mostpeoplewill just wantto downloadtheGZIPped
versions.Thesizeof thefile is lessthanhalf amegabyte.

Copy this file to somewherelike /usr/local/srcandunzipit (it will createit’ sown
directory).Enterthedirectoryandtakea look at theREADME file andreadcompletely
theINSTALL file. TheINSTALL file will tell youwhatlibrariesyouneed;if youdon’t
haveany of theselibrariestheninstall themfrom yourdistributionCD or download
themfrom thesuggestedsites.It will alsotell you thatyou needGCCinstalled,if this
isn’t installedyouwon’t getfar sodo this now, againfrom yourdistribution’sCD or ftp
serveror by downloadingit from GNU.

3.2. Compiling and Installing
To preparefor compilationgo to theTiny Coboldirectoryandtype./configure(there
areseveraloptionsto customiseconfigure,seethefile INSTALL for details).Thentype
‘make’ to compile.Youdon’t needto beroot to do this.

Now changedirectory, ‘cd test_suite’andtype‘make tests’.You’ll seea streamof
resultsasthenewly compiledcompilergoesto work on thetestprograms.Not all of
thesewill pass,rememberthis is alphasoftware,but mostshould.

Now go to theoriginal directoryandtype’make install’, whichwill copy a library, the
compilerandthepreprocessoranda few otherfilessothey arereadyfor use.Youwill
needto beroot to do this.Thebinariesareput in /usr/local/bin,thelibrariesin
/usr/local/libandall otherfiles in /usr/local/share/htcobol/,unlessspecifiedotherwise
with theconfigureprogram.

3.3. Help, it didn’t work!
If somethingwentwrongandyou don’t know how to fix it, readthroughthis document
again.Makesureyouhaveall theimportantstuff likeGCCandthenecessarylibraries
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installed(youshouldbeableto gettheseoff whateverLinux-basedDistributionCD
you use).Next readtheTiny Cobolwebpageat http://tiny-cobol.sourceforge.net.

Still haven’t sortedit out?Go andjoin thetiny-cobol-usersmailing list andaskthe
friendly peoplethere.You cansignupat
http://lists.sourceforge.net/mailman/listinfo/tiny-cobol-usersor by sendingane-mailto
tiny-cobol-users-request@lists.sourceforge.net
(mailto:tiny-cobol-users-request@lists.sourceforge.net)with subscribein themessage’s
body. Theaddressto postto is tiny-cobol-users@lists.sourceforge.net
(mailto:tiny-cobol-users@lists.sourceforge.net).You shouldalsolook throughthe
archivesincaseyour questionhasbeenaskedbefore.They areat
http://lists.sourceforge.net/archives/tiny-cobol-users/.

Thereis alsoaBrazilianlanguagelist at
http://listas.cipsga.org.br/cgi-bin/mailman/listinfo/cobol-brandaBrazilianlanguage
webpageat http://br.tinycobol.org.

4. First Program

4.1. Editors
Likemostprogramminglanguages,aCobolprogramis just a text file, which youedit
in your favouritetext editor. Fortunately, to avoid any religiouswars,bothvim and
Emacswork with Cobol.

4.1.1. Emacs

Thereis noCobolmodewhich comesasstandardfor GNU Emacs.Insteaddownloada
copy of cobol.elfrom theCobolfor GCCproject.Youcandownloadthefile directly
from theirCVS at http://cvs.sourceforge.net/cgi-
bin/cvsweb.cgi/gcc/cobol/cobol.el?cvsroot=CobolForGCC.
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OpenupEmacsandcompiletheLisp file with M-x byte-compile-file.Movethe
resultingCobol.elcfile to /usr/share/emacs/20.7/lisp/textmodes/or theequivalentfor
your installation.Finally addthis codeto the.emacsfile (or .gnu-emacsin some
distributions)in your homedirectory:

(autoload ’cobol-mode "cobol" "COBOL Editing mode" t)
(setq auto-mode-alist

(append ’(("\\.cpp$" . c++-mode)
("\\.hpp$" . c++-mode)
("\\.lsp$" . lisp-mode)
("\\.scm$" . scheme-mode)
("\\.pl$" . perl-mode)
("\\.cbl$" . cobol-mode)
("\\.CBL$" . cobol-mode)
("\\.COB$" . cobol-mode)
("\\.cob$" . cobol-mode)

("\\.CPY$" . cobol-mode)
("\\.cpy$" . cobol-mode)

) auto-mode-alist))

;; Auto font lock mode
(defvar font-lock-auto-mode-list

(list ’c-mode ’c++-mode ’c++-c-mode ’emacs-lisp-mode ’lisp-
mode
’perl-mode ’scheme-mode ’scribe-mode ’shell-script-mode ’cobol-
mode
’dired-mode)

"List of modes to always start in font-lock-mode")

(defvar font-lock-mode-keyword-alist
’((c++-c-mode . c-font-lock-keywords)
(perl-mode . perl-font-lock-keywords)
(cobol-mode . cobol-font-lock-keywords)
(dired-mode . dired-font-lock-keywords))

"Associations between modes and keywords")

(add-hook ’cobol-mode-hook
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’(lambda ()
(set (make-local-variable ’dabbrev-case-fold-

search) t)
(set (make-local-variable ’dabbrev-case-

replace) t))

Openupa Cobolfile in Emacsandtype‘M-x cobol-mode’and‘M-x font-lock-mode’
to getprettycolours.Thanksto theCobolfor GCCteamfor doingthis Emacsmode.

4.1.2. VIM

For aguideto doingCobolin VIM go to http://dimensional.com/~sitaram/cobol/.

4.1.3. Others

Thereareplentyof othereditorsout there.An interestingoneis THE, aneditorwhich
mimicsmainframeeditorssuchasXedit. It’ savailablefrom
http://www.lightlink.com/hessling/

4.2. First Program
Hereis aHello World programin Cobol:

* Hello World Program
* GPL Copyleft Jonathan Riddell 2001

IDENTIFICATION DIVISION.
PROGRAM-ID. hello.
ENVIRONMENT DIVISION.
DATA DIVISION.

PROCEDURE DIVISION.
DISPLAY "hello ," WITH NO ADVANCING
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DISPLAY "world!"
STOP RUN.

Thestructureof theprogramis quitesimple,four sectionstwo of whichhavecontent.
ThePROGRAM-ID is asimplenamefor theprogram,youcanoptionallyhaveother
informationin theIDENTIFICATION DIVISION. TheENVIRONMENT DIVISION
can(optionallynow) containinformationaboutyourconfiguration,suchasthe
compileryou’reusing.TheDATA DIVISION containsany variabledeclarationswe
might need.Finally thePROCEDUREDIVISION hastheactualprograminstructions.

You mightnoticethatthereis a lot of capitalsin thecode.Usingcapitalsfor Cobol’s
reservedwordskeepstheprogrammorebackwardscompatiblewith othercompilers
andensuresthatthereservedwordsstandoutagainstliteralsandvariables.With Tiny
Cobolyouareperfectlyfreenot to usecapitalswhichwill stopyour CapsLock
wearingoutsofast.

Theotherthing to noticeis thespacing.Backin thedaysof punchedcardsCobolkepta
strict controlonwherepartsof thecodeshouldbe:

column 1-6 : line number.
column 7 : indicator area,

asterisk for comment lines,
minus for continuation lines,
slash for page skip on compilation listing
otherwise space.

column 8-11 : Margin A, here starts division, section,
paragraph identifiers and some level numbers.

column 12-72 : Margin B, for everything that does not belong
in Margin A.

column 73-80 : program identification area.

Tiny Coboldoesn’t forceyou to keepto this regimebut it might keepyourprograms
moretidy if youdo, it alsostopsany othercompilerfussingaboutspacingandit keeps
theCobolmodein Emacshappy. Tiny Coboldoes,however, insiston having the
asteriskthatdenotesacommentin thefirst or secondcolumn.
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Now on with compilingtheprogram.Save thecodeaboveashello.cobandtypethe
following command:

htcobol hello

Chancesarethathtcobolwill warnthat$COBDIRisn’t set,aslongasyou installed
into thedefault directorythis shouldn’t beaproblembut if you changedthedirectory
or if yougetannoyedby extraneouswarningmessagesthenadd‘export
COBDIR=/usr/local/share/htcobol’or similar to your .bashrcor .profilefile. It will also
saythatit is ‘Processingcompilerparameters’,this is agoodthing.

htcobolwill producethefileshello.lisandhello.s.hello.lis is aconversionof theCobol
codeinto somethingmorecompilerfriendly. hello.sis in assemblycode,thehuman
readableequivalentof machinecode.

Update: Tiny-Cobol no longer compiles to assembly but direct to an executable
programme. The next two steps can therefore be left out.

If yourshellcan’t find aprogramcalledhtcobolfirstly checkthatyour$PATH variable
pointsto /usr/local/bin/htcobolor whereveryou installedit to (typeecho$PATH). If it
is therethendoublecheckthatit configured,compiledandinstalledcorrectly.

If youmistypedthecodeaboveyou’ll havenoticedthatTiny Cobolisn’t yet verygood
at reportingerrors.In factall you’ll getis aSegmentationFault.Doublecheckthatyou
spelledeverythingcorrectly, didn’t missoutany punctuationandtheasterisksof the
commentsarein thefirst column.

Thenext stepis to compiletheassemblyfile hello.sinto machinecode.Thecommand
for this is:

as -o hello.o hello.s

asis partof theGNU CompilerCollection,GCC,andif youdon’t have it installedyou
haveavery funny distribution indeed(giventhatyou’vealreadycompiledTiny Cobol
today).Checkyour distributiondocumentationfor how to install it.
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hello.ois anobjectfile, but nota runnableexecutablebecauseit hasn’t beenlinkedwith
thenecessarylibraries.This is thefinal command:

gcc -o hello hello.o -lhtcobol -lm

If you’vegot this far you’reunlikely to havehadany problemswith this,but if gcc
hasn’t foundthelibrarieslibhtcobolor libm thenyou mighthave to updatethelibraries
databasewith theldconfigcommand.

Finally thereis aworkingprogramwhich canberun with:

./hello

And youshouldseetheoutput:

Hello, world!

Whichwasquitepredictable.If you look at theprogramcodeit shouldbeobviouswhat
DISPLAY doesandwhatWITH NO ADVANCING does(printswithouta line break).

5. Further Programming

5.1. Another Program
Hereis aslightly morecomplicatedprogram,enterit into afile andsave it as
addition.cob.

IDENTIFICATION DIVISION.
PROGRAM-ID. addition.
ENVIRONMENT DIVISION.
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DATA DIVISION.
WORKING-STORAGE SECTION.
77 myvar PIC 999 .
77 a PIC 99V999 VALUE 1.777 .
77 b PIC 99V99 VALUE ZERO .
77 c PIC 9V9 VALUE 5.5 .
77 d PIC 9v9 VALUE 5.5 .

PROCEDURE DIVISION.
DISPLAY "Please enter a number"
ACCEPT myvar
DISPLAY "That number was ", myvar
ADD a TO b ROUNDED
DISPLAY "b is ", b
ADD c TO d
DISPLAY "d is ", d
STOP RUN.

You cancompilethis with thesameroutineasyoudid with hello.cob,if you encounter
any SegmentationFaultsdoublecheckyour programbeforecomplaining.

If youarenew to Cobol,thereis abit to take in here.Firstly wehavesomevariables
declaredin theWORKING-STORAGE SECTIONof theDATA DIVISION. Cobol
requiresthatall variablesbedeclaredin this way. TheotherDATA DIVISION sections
dealwith filesandlinkage.

Thevariabledeclarationshereall startoff with ‘77’. Thismeansthevariableis at level
77: it hasno internalstructureandnodefinedrelationshipto any othervariable,it isn’t
partof a record(or whatC callsstructs).Thenameof thefirst variableis myvar;
variablenamescanbein eitherupperor lowercase,but with Tiny Cobolyou mustbe
consistentthroughoutyourprogram.

ThePIC clausespecifiesthetypeof variable.Using9smeansit is adecimalvariable
andusing3 9smakesa variablewhichcantake thenumbers0 to 999.You canalso
havean‘S’ beforethe9sto makeasignedvariable.A ‘V’ in thePICdeclarationmeans
avariablewith anassumeddecimalpoint at theV position.For largevariablesyoucan
write 9(15),which is avariablethathas15places.UsingAs insteadof 9smakesan
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alphabeticvariable,andusingXs makesanalphanumericvariable.Finally aninitial
VALUE canbeassignedto thevariable.

InexperiencedCobolprogrammersmaybewonderinghow anendof astatementis
marked.Theendsof blocksaremarkedwith a full stopbut statementsaren’t markedat
all, insteadtheCobolcompilerrecogniseswhenanew statementbeginsby noticing
oneof Cobol’s largenumberof verbwords.Theendof linesis not importantin Cobol.
Anotherthing to noticein theabovecodeis theaddedcommas.Commasare
completelyoptionalin Cobol,you canput themin anywhereyou likeor nowhereat all
andit makesnodifference.Usethemsparinglyandthey will makeyour program
neater.

Whenrunningtheprogramit shouldaskyou for anumber, thenprint thatnumber
alongwith thetwo othercalculationsit just performed.Thenumbergivencan’t be
longerthanthe3 spacesallocatedto it, elseonly thefinal threecharactersaretaken.If
fewer thanthreecharactersaregiventhenit will print outwith leadingzeros.Non
numericcharacterswill outputsomedebuggingcode.

Theaddingof variablesaandb shouldwork fine,althoughyou’ll noticethattheanswer
is roundedasweaskedfor. Addingc andd won’t do anythingsincetheansweris too
big to fit in thevariabled. Try changingc to, say, 1.5andeverythingwill work fine.

5.2. Make
Update: Tiny-cobol now compiles directly to an executable programme, rather than
assembly code. Much of this is therefore obsolete (but the concepts should be useful).

By now you mightbegettinga little boredof thehtcobol,as,gccroutine.Well thereis
abetterway, make.Make takesin afile calledaMakefileandusestheinstructionsin it
to work out whatneedcompiledin oneeasystep.It alsochecksthatafile needs
compilingbeforeit doesanything, if noneof theprogram’sdependancieshavechanged
sincethelastcompile,nothinghasto bedone.

Makefile rulesarein theform:

target:dependencies
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command

Thetarget(which mustbegin in thefirst column)is thefile you’re trying to get.The
dependenciesarethefiles thatit dependson.Thecommand(which mustbeon a
secondline andprecededby a tab)is thecommandyouwouldnormallytypeat the
shellto makeyour file. Here’s aMakefile for addition:

#simple makefile for a one file cobol program

addition:addition.o
gcc -o addition addition.o -lhtcobol -lm

addition.o:addition.s
as -o addition addition.s

addition.s:addition.cob
htcobol addition

Save this asMakefile in thesamedirectoryasaddition.cobandtypemake.It should
compile,assembleandlink for you.

By default makewill compilethefirst rule in thefile. This is to createtheaddition
binary, but this dependsonaddition.osothatmustbemadefirst. addition.odependson
addition.ssothis is thefirst commandthatmake runs.Now it cancreateaddition.oand
finally addition.ois up to datesoit cancreateaddition.If you try typing makeagainit
won’t doanythingbecausenoneof thefileshavechangedsothere’sno need(make
looksat thefile’s timestampto determinethis).Changeaddition.cobslightly andrun
makeandthewholeprocessrunsagain.

5.3. Advanced Make
But thepreviousMakefilehasaproblem:whatif you wantto adaptit to work with
anotherprogram?Therearequitea few addition’s to changeandwith amore
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complicatedprogramthatwould takeages.Fortunatelymakehasagoodmany tricks
up it’ ssleeve.Hereis amoreadvancedmakefile:

#makefile for a one file cobol program

PROGRAM := addition
LIBS := -lhtcobol -lm
OBJECTS := $(PROGRAM).o

$(PROGRAM):$(OBJECTS)
gcc -o $(PROGRAM) $(OBJECTS) $(LIBS)

#rule for any file ending in .o
#depends on same prefix with .s
# $@ is the target
%.o:%.s
as -o $@ $<

%.s:%.cob
htcobol $(PROGRAM)

TheMakefilestartsoff with somevariables.PROGRAM is thenameof theprogram
wearemaking.Youcanseeit usedin thefirst rule (precededby adollar signand
delimitedwith brackets).LIBS is just thelibrariesthatweneedto compilethe
program.OBJECTSis any objectfilesneeded,in thiscaseit’ s just theoneandthathas
thesamenameastheprogramwith a .o on theend,which is justhow it’ sdeclared.

Thesecondrulematchesany targetendingin .o (%.o)andit requiresthesamefile with
a .ssuffix (%.sasadependency). Theautomaticvariable$@matchesthenameof the
targetand$< matchesthefirst dependancy. By now youshouldbealsoto work your
way throughthefinal target.

If youwantto adaptthisMakefile to anotherCobolprogram,all youhave to do is
changethevalueof the$PROGRAM variable.
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6. The End
That’sall for now. Thereshouldpossiblybeanotherchapterherewith aprogramthat
usesmorethanonefile andthepreprocessorbut that’sbeyondmy kenfor today.
Maybealsosomelinks to Cobolresources.

JonathanRiddell, jr@jriddell.org
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