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

1. This Document

1.1. Goal

A briefintroductionto Tiny Cobolfor thosewho arenew to eitherTiny Cobolor Cobol
in generaltakingthereaderthroughlooking at Cobol,afirst programanda more
complicatedpbrogramusingmalke.

1.2. New Versions of This Document

Thelatestversionof this documentanbefoundon the Tiny Cobolwebsiteat
http://tiny-cobol.sourcefaye.net.

1.3. Copyrights
This documents Copyright JonatharRiddell 2001.

You may copy anddistributeit only underthetermsof the GNU FreeDocumentation
License availableat http://www.gnu.og/copyleft/fdl.html
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1.4. Thanks

Thanksto the Tiny Cobolteamandespeciallyto Rildo Pragana
(http://www.pragana.netfur faithful leader

Thanksto RichardBland, my lecturerandteacherof all thingsCobol.

Cheersalsoto the peoplefrom Debianfor includinga working sgmltoolsprogram.t’s
muchappreciated.

1.5. Translations

Thereareno translationsf this documentet, but any helpersarewelcome.

And yes,thisdocumenis in British English.Braclketsarelik e this (), andperiodsare
somethinggirls have every month.Think yourselflucky | didn’t putit in Scots
(http://scots.jriddell.ay).

2. Introduction to Cobol and Tiny Cobol

2.1. About Cobol

Cobolis oneof theoldestthird generationanguagesit wasdevelopedin 1959 (around
the sametime asFortran)to replaceprocessospecificassemblyanguagegsecond
generatiorlanguages)Thefirst ANSI standardvasthe 68 standardalthoughit had
beencommonlyusedsincel961).Laterstandardsverethe 74 standarcandthe 85
standardMost Cobol programausedtodayconformto the 85 standardandsodoes
Tiny Cobol).

Cobol's mainadvantage®ver competinganguagegsuchasC) wasthefast
input/outputspeedt coulddeliver, fixed-pointarithmeticfor accurateaccountingand
English-like syntaxfor documentatiomndreadability This madeit very usefulfor
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large data-processingbs suchaskeepingtrack of a million bankaccountsachnight
or processingay slips. The English-like syntaxmadeprogramseasierto understand,
sobusinesgprogramscould be easilymodifiedover their lifetime asbusinessules
changed.

Cobolis significantlydifferentfrom block structuredanguagesuchasPascal C and
C’sdescendantdt hasno block structureandthusno way of hiding variablesthereis
morefreedomin the programtyping; numbersarecloserto humanarithmetice.g.fixed
point or decimalnumbersaregenerallyusedinsteadof floating point; I/O is record
orientatednot streamorientatedrecursionis not allowedandthe languagetself is
muchlargerbecausét doesnt uselibraries.

More informationon Cobolcanbefoundatthe Cobol FAQ at
http://www.cobolreport.com#qs/cobol&g.htm

2.2. About Tiny Cobol

Traditionallythe sortof peoplewho useFreesoftwarearenotthe sortof peoplewho
useCobol.Thisis whatThe JagonFile hasto sayonthesubject:

COBOL /koh’bol/ n. [COmmonBusiness-Orientedanguage] Synorymouswith
evil.) A weak,verboseandflabbylanguageusedby cardwallopersto do boring
mindlessthingson dinosaummainframesHackersbelieve thatall COBOL
programmersresuitsor codegrinders,andno self-respectindnacler will everadmit
to having learnedthelanguagelts very nameis seldomutteredwithout ritual
expression®f disgustor horror. Onepopularoneis EdsgeW. Dijkstra’s famous
obsenationthat"The useof COBOL cripplesthemind; its teachingshould,therefore,
beregardedasa criminal offence.”

Prettyharshcriticismindeed.But to counterthis aregoodreasonsvhy Cobolis
relevanttoday

« Thereareabout100billion linesof Cobolin usetoday

- A greatdealof developments still donein Cobol- therearethoughtto be 1 million
developersworld wide and2 billion linesof Cobolwritten eachyear
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- Thereis considerablelemandor Cobolprogrammers$o work onlegag/ systems
- Many universitycoursegeachCobol
- Youmightdisagreewith theauthorof The JagonFile

Soif Cobolis still relevanttodaythatmeanst will berelevantto agoodmary Free
softwareusersandthatmeanst is bothusefulandimportantfor thereto bea Free
Cobolcompilet

Whichis whereTiny Cobolcomesn. It’s creationis headedy Rildo Praganandwas
first madefor therestrictve environmentof DOS. Tiny Cobolis now madefor the
muchmoreprogrammefriendly environmentof Linux andhasadwanceda long way.

2.3. The Competition

« Cobolfor GCC (http://cobolfogcc.sourcefage.net/) js a projectto developa Cobol
compilerwhichwill integratewith the GNU CompilerCollection,GCC.It is notyet
in ausefulstate.

3. Installation

3.1. Getting Tiny Cobol

Tiny Cobolonly currentlyworkswith Linux or FreeBSDon ani386 machinelt has
now succesfullypeencompiledon thewin32 platformusingthe cygwin tools, try
looking throughthe mailing list archiesif you areinterestedn doingthis (binaries
might alsobeavailable).It will mostlikely not compileon arything else,although
you're welcometo try.
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You candownloadTiny Cobolfrom it’s websiteat Sourcefoge:
http://tiny-cobol.sourcefaye.net(http://tiny-cobol.sourcefaye.net/) Therearesome
RPM versionsavailable,but mostpeoplewill justwantto downloadthe GZIPped
versions.Thesizeof thefile is lessthanhalf amegabyte.

Copy thisfile to somavherelik e /usr/local/srandunzipit (it will createt’sown
directory).Enterthedirectoryandtake alook atthe README file andreadcompletely
theINSTALL file. TheINSTALL file will tell youwhatlibrariesyou need;if youdon't
have ary of thesdibrariestheninstall themfrom your distribution CD or download
themfrom the suggestedgites.It will alsotell youthatyou needGCCinstalled,if this
isn't installedyouwon’t getfar sodo this now, againfrom your distribution’s CD or ftp
sener or by downloadingit from GNU.

3.2. Compiling and Installing

To prepardor compilationgo to the Tiny Coboldirectoryandtype./configure(there
areseveraloptionsto customiseconfigure seethefile INSTALL for details).Thentype
‘make’ to compile.Youdon't needto berootto dothis.

Now changedirectory ‘cd test_suiteandtype ‘make tests’.You'll seea streamof
resultsasthe newly compiledcompilergoesto work onthetestprogramsNot all of
thesewill passyemembethisis alphasoftware,but mostshould.

Now goto theoriginal directoryandtype 'make install’, which will copy alibrary, the
compilerandthe preprocessaanda few otherfiles sothey arereadyfor use.You will
needto berootto dothis. Thebinariesareputin /usr/local/binthelibrariesin
lusr/local/libandall otherfilesin /usr/local/share/htcobolinlessspecifiedotherwise
with the configureprogram.

3.3. Help, it didn’t work!

If somethingventwrongandyou don’t know how to fix it, readthroughthis document
again.Make sureyou have all theimportantstuff like GCCandthenecessarlibraries
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installed(you shouldbe ableto gettheseoff whaterer Linux-basedistribution CD
you use).Next readthe Tiny Cobolwebpageat http://tiny-cobol.sourcefae.net.

Still haven't sortedit out?Go andjoin thetiny-cobol-usersnailing list andaskthe
friendly peoplethere.You cansignup at
http://lists.sourcefaye.net/mailman/listifo/tiny-cobd-usersor by sendingane-mailto
tiny-cobol-users-request@lists.sourcg@net
(mailto:tiny-cobol-users-request@lists.sourcgm@mnet)with subscriben the messags
body Theaddresdo postto is tiny-cobol-users@lists.sourcef@.net
(mailto:tiny-cobol-users@lists.sourcef@.net).You shouldalsolook throughthe
archvesincaseyour questiorhasbeenasledbefore.They areat
http://lists.sourcefaye.net/archies/tiry-cobolusers/.

Thereis alsoaBrazilianlanguagdist at
http://listas.cipsga.or.br/cgi-bin/mailnan/listinfo/cobotbr anda Brazilianlanguage
webpageat http://brtinycobol.og.

4. First Program

4.1. Editors

Like mostprogramminganguagesa Cobol programis justatext file, which you edit
in your favourite text editor. Fortunatelyto avoid ary religiouswars,bothvim and
Emacswork with Cobol.

4.1.1. Emacs

Thereis no Cobolmodewhich comesasstandardor GNU EmacsInsteaddownloada
copy of cobol.elfrom the Cobolfor GCC project.You candownloadthefile directly
from their CVS at http://cvs.sourcefge.net/cgi-
bin/cvswelxgi/gcc/cobol/cobol.el?cvsroot=Cobolf CC.
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Openup EmacsandcompiletheLisp file with M-x byte-compile-file Move the
resultingCobol.elcfile to /usr/share/emacs/20.7/lispitenodesbr the equivalentfor
your installation.Finally addthis codeto the.emacdile (or .gnu-emacs some
distributions)in your homedirectory:

(aut ol oad ' cobol -nbde "cobol" "COBOL Editing node" t)
(setq auto-npde-ali st
(append " (("\\.cpp$" . c++-node)
("\\. hpp$" . c++-node)

("\\.Isp$" . lisp-node)
("\\.scn$" . schene-node)
("\\.pl$" . perl-node)

("\\.cbl$" . cobol - npde)
("\\.CBL$" . cobol -npde)
("\\.COB$" . cobol -node)
("\\.cob$" . cobol -node)
("\\.CPY$" . cobol -npde)
("\\.cpy$" . cobol -nopde)
) auto-nopde-alist))

;7 Auto font | ock node
(defvar font-Iock-auto-node-Iist

(list 'c-node 'c++-npde 'c++-c-npbde 'enmacs-lisp-node 'lisp-
node
"perl -node ' scheme-node ’scribe-nmode 'shel |l -script-node ' cobol -
node
" di r ed- node)

"List of nodes to always start in font-Iock-node")

(defvar font-I|ock-node-keyword-ali st
"((c++-c-node . c-font-1|ock-keywords)
(perl-nmode . perl-font-I|ock-keywords)
(cobol -node . cobol -font -1 ock- keywor ds)
(dired-node . dired-font-Iock-keywords))
"Associ ati ons between nodes and keywor ds")

(add- hook ' cobol - nbde- hook
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"(lanbda ()
(set (nmake-Ilocal -variabl e ' dabbrev-case-fol d-
search) t)
(set (nmake-local -vari abl e ' dabbrev-case-
replace) t))

Openup a Cobolfile in Emacsandtype‘M-x cobol-mode’and‘M-x font-lock-mode’
to getpretty colours.Thanksto the Cobolfor GCCteamfor doingthis Emacsmode.

4.1.2. VIM

For aguideto doingCobolin VIM goto http://dimensional.com/~sitaram/cohol/

4.1.3. Others

Thereareplentyof othereditorsoutthere.An interestingoneis THE, aneditorwhich
mimics mainframeeditorssuchasXedit. It's availablefrom
http://www.lightlink.com/hesskg/

4.2. First Program

Hereis aHello World programin Cobol:

* Hello World Program

* GPL Copyl eft Jonathan Riddell 2001
| DENTI FI CATI ON DI VI SI ON.
PROGRAM | D. hel | o.
ENVI RONMENT DI VI SI ON.
DATA DI VI SI ON.

PROCEDURE DI VI SI ON.
DI SPLAY "hello ," WTH NO ADVANCI NG
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DI SPLAY "wor | d!"
STCP RUN

The structureof the programis quite simple,four sectiongwo of which have content.
The PROGRAM-ID is a simplenamefor the program,you canoptionally have other
informationin the IDENTIFICATION DIVISION. TheENVIRONMENT DIVISION
can(optionally now) containinformationaboutyour configuration suchasthe
compileryou're using.The DATA DIVISION containsary variabledeclarationsve
might need.Finally the PROCEDUREDIVISION hasthe actualprograminstructions.

You might noticethatthereis alot of capitalsin the code.Using capitalsfor Cobol’s
resenedwordskeepshe programmorebackwardscompatiblewith othercompilers
andensureshatthereseredwordsstandout againstiteralsandvariablesWith Tiny
Cobolyou areperfectlyfreenotto usecapitalswhichwill stopyour CapsLock
wearingoutsofast.

Theotherthingto noticeis thespacingBackin thedaysof puncheccardsCobolkepta
strict controlon wherepartsof the codeshouldbe:

colum 1-6 . line nunber.
colum 7 : indicator area,
asterisk for comment |ines,
m nus for continuation |ines,
sl ash for page skip on conpilation listing
ot herwi se space
colum 8-11 : Margin A here starts division, section
paragraph identifiers and sone |evel nunbers.
colum 12-72 : Margin B, for everything that does not bel ong
in Margin A
colum 73-80 : programidentification area.

Tiny Coboldoesnt forceyouto keepto this regime but it might keepyour programs
moretidy if youdo, it alsostopsary othercompilerfussingaboutspacingandit keeps
the Cobolmodein Emacshapyy. Tiny Coboldoeshowever, insiston having the
asteriskthatdenotesa commentn thefirst or secondcolumn.
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Now onwith compilingthe program.Save the codeabore ashello.cobandtypethe
following command:

ht cobol hello

Chancesrethathtcobolwill warnthat$COBDIRisn't set,aslongasyouinstalled
into thedefault directorythis shouldnt bea problembut if you changedhedirectory
or if yougetanngedby extraneousvarningmessagethenadd‘export
COBDIR=/ustr/local/share/htcobadr similar to your .bashroor .profilefile. It will also
saythatit is ‘Processingcompilerparameters’thisis a goodthing.

htcobolwill producethefiles hello.lisandhello.s.hello.lisis a corversionof the Cobol
codeinto somethingmorecompilerfriendly. hello.sis in assemblycode,the human
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 your shellcant find a programcalledhtcobolfirstly checkthatyour $PATH variable
pointsto /usr/local/bin/htcobobr wherever you installedit to (type echo$PATH). If it
is therethendoublecheckthatit configured compiledandinstalledcorrectly

If you mistypedthe codeabove you'll have noticedthat Tiny Cobolisn't yetvery good
atreportingerrors.In factall you'll getis a SegmentationFault. Doublecheckthatyou
spelledeverythingcorrectly didn’t missoutany punctuatiorandthe asteriskof the
commentsarein thefirst column.

Thenext stepis to compiletheassemblyfile hello.sinto machinecode.Thecommand
for thisis:

as -o hello.o hello.s
asis partof the GNU CompilerCollection,GCC,andif youdon't haveit installedyou

have avery funny distributionindeed(giventhatyou’ve alreadycompiledTiny Cobol
today).Checkyour distribution documentatiorior how to installit.
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hello.ois anobjectfile, but notarunnablesxecutablebecausé hasnt beenlinkedwith
thenecessarijibraries.This is thefinal command:

gcc -0 hello hello.o -lhtcobol -Im

If you've gotthisfaryou're unlikely to have hadarny problemswith this, butif gcc
hasnt foundthelibrarieslibhtcobolor libm thenyou might have to updatethelibraries
databasevith the ldconfigcommand.

Finally thereis aworking programwhich canbe run with:
./hello
And you shouldseetheoutput:

Hel | o, worl d!

Whichwasquitepredictablelf youlook atthe programcodeit shouldbe obviouswhat
DISPLAY doesandwhatWITH NO ADVANCING does(printswithoutaline break).

5. Further Programming

5.1. Another Program

Hereis aslightly morecomplicatedorogram enterit into afile andsaveit as
addition.cob

| DENTI FI CATI ON DI VI SI ON.
PROGRAM | D. addi tion.
ENVI RONVENT DI VI SI ON.

11
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DATA DI VI SI ON.
WORKI NG STORAGE SECTI ON

77 nyvar PIC 999

77 a PIC 99V999 VALUE 1.777
77 b PIC 99V99 VALUE ZERO
77 ¢ PIC 9V9 VALUE 5.5
77 d PIC 9v9 VALUE 5.5

PROCEDURE DI VI SI ON.
DI SPLAY " Pl ease enter a nunber"
ACCEPT nyvar
DI SPLAY "That nunber was ", nyvar
ADD a TO b ROUNDED
DI SPLAY "b is ", b
ADD ¢ TOd
DI SPLAY "d is ", d
STOP RUN

You cancompilethis with the sameroutineasyou did with hello.cob,if you encounter
ary SeggmentatiorFaultsdoublecheckyour programbeforecomplaining.

If youarenew to Cobol,thereis abit to take in here.Firstly we have somevariables
declaredn the WORKING-STORAGE SECTIONof the DATA DIVISION. Cobol
requiresthatall variablesbedeclaredn thisway. The otherDATA DIVISION sections
dealwith files andlinkage.

Thevariabledeclaration$ereall startoff with ‘77’. Thismeanghevariableis atlevel
77:it hasnointernalstructureandno definedrelationshipto any othervariable,it isn’t
partof arecord(or whatC calls structs).The nameof thefirst variableis myvar;
variablenamescanbein eitherupperor lower case put with Tiny Cobolyou mustbe
consistenthroughoutyour program.

ThePIC clausespecifieghetype of variable.Using9smeanst is adecimalvariable
andusing3 9smakesa variablewhich cantake the numberd to 999. You canalso
havean‘S’ beforethe 9sto make asignedvariable.A 'V’ in the PIC declaratiormeans
avariablewith anassumedlecimalpointattheV position.For large variablesyou can
write 9(15),whichis avariablethathas15 placesUsingAs insteadof 9smakesan
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alphabetiovariable,andusingXs makesanalphanumerivariable.Finally aninitial
VALUE canbeassignedo thevariable.

InexperiencedCobol programmersnay be wonderinghow anendof a statemenis
marked. Theendsof blocksaremarkedwith afull stopbut statementarent markedat
all, insteadthe Cobolcompilerrecognisesvhena new statemenbeginsby noticing
oneof Cobol’slarge numberof verbwords.Theendof linesis notimportantin Cobol.
Anotherthingto noticein theabove codeis theaddedcommasCommasare
completelyoptionalin Cobol,you canputthemin anywhereyou like or nowhereatall
andit makesno difference Usethemsparinglyandthey will make your program
neater

Whenrunningthe programit shouldaskyou for anumberthenprint thatnumber
alongwith thetwo othercalculationst just performed.Thenumbergivencant be
longerthanthe 3 spacesllocatedo it, elseonly thefinal threecharacteraretaken. If
fewer thanthreecharactersregiventhenit will print outwith leadingzeros.Non
numericcharactersvill outputsomedehuggingcode.

Theaddingof variablesa andb shouldwork fine, althoughyou’ll noticethattheanswer
is roundedaswe askedfor. Adding c andd won't do anything sincethe answelis 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 obsol ete (but the concepts should be useful).

By now you might be gettinga little boredof the htcobol,as,gccroutine.Well thereis

a betterway, make. Make takesin afile calleda Makefile andusestheinstructionsn it
to work out whatneedcompiledin oneeasystep.It alsochecksthatafile needs
compilingbeforeit doesarnything, if noneof the programs dependanciesave changed
sincethelastcompile,nothinghasto bedone.

Makefile rulesarein theform:

t ar get : dependenci es

13
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command

Thetarget(which mustbegin in thefirst column)is thefile you're trying to get. The
dependenciearethefiles thatit depend®n. Thecommandwhich mustbeon a
secondine andprecededy atab)is thecommandyouwould normallytypeatthe
shellto make your file. Here's a Makefile for addition:

#simpl e makefile for a one file cobol program

addition:addition.o
gcc -0 addition addition.o -1 htcobol -Im

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

addi ti on.s:;addition.cob
ht cobol addition

Save this asMakefile in thesamedirectoryasaddition.cobandtype make. It should
compile,assemblandlink for you.

By defaultmake will compilethefirst rulein thefile. Thisis to createtheaddition
binary, but this depend®n addition.osothatmustbe madefirst. addition.odepend®n
addition.ssothis is thefirst commandhatmalke runs.Now it cancreateaddition.oand
finally addition.ois up to datesoit cancreateaddition.If youtry typing make againit
won't do anything becausaoneof thefiles have changedsotheres no need(make
looksatthefile’stimestampo determinghis). Changeaddition.cobslightly andrun
malke andthewhole processunsagain.

5.3. Advanced Make

But the previous Makefile hasa problem:whatif youwantto adaptit to work with
anothemprogram?Therearequite a few addition’sto changeandwith amore

14
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complicatedprogramthatwould take ages Fortunatelymake hasa goodmary tricks
upit’ssleeve.Hereis amoreadvancedmalefile:

#mekefile for a one file cobol program

PROGRAM : = addition
LIBS := -l htcobol -Im
OBJECTS : = $( PROGRAM . 0

$( PROGRAM) : $( OBJECTS)
gcc -0 $(PROGRAM $(OBJECTS) $(LIBS)

#rule for any file ending in .o
#depends on sanme prefix with .s
# $@is the target

% o0:%s

as -0 $@ $<

% s: % cob
ht cobol $( PROGRAM

The Makefile startsoff with somevariablesPROGRAM is the nameof the program
we aremaking.You canseeit usedin thefirst rule (precededy adollar signand
delimitedwith braclets).LIBS is justthelibrariesthatwe needto compilethe
program.OBJECTSs ary objectfiles neededin this caseit’ s justtheoneandthathas
the samenameasthe programwith a.o ontheend,whichis justhow it's declared.

Thesecondule matchesary targetendingin .0 (%.0) andit requiresthe samefile with
a.ssuffix (%.sasadependeng). Theautomaticvariable$@ matcheshe nameof the
tagetand$< matcheghefirst dependang By now you shouldbe alsoto work your
way throughthefinal target.

If youwantto adaptthis Makefile to anotherCobolprogram all you haveto dois
changehevalueof the $SPROGRAM variable.

15
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6. The End

That'sall for now. Thereshouldpossiblybe anotherchaptemerewith a programthat

usesmorethanonefile andthe preprocessadbout that's beyond my kenfor today
Maybealsosomelinks to Cobolresources.

JonatharRiddell, jr@jriddell.org
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