
CSIS0396A Programming Methodology and
Object Oriented Programming (Class A)

Assignment 1
Tutor:yycau@csis.hku.hk, DeadlineFeb19,2002,11:59pm.

Createa CVSrepositoryanddo thefollowing threemini-projectsin it, usingtheprojectname
astheCVSdirectoryname.Eachmini-projectshouldhave a Makefile,which mustbecreated
at thebeginningof themini-project.Wewill readthehistoryrecordedin CVS,somakesurethat
youstartusingCVSat thebeginningof theproject. Keepmeaningfullog messagethroughout.
HandinyourCVSrepositoryvia thehand-insystemof ourdepartment.

Hint: it is easyto forget to checkin somechangesor add somefiles beforehandingin the
repository. Receivinganassignmentthatcan’t becompiled,our tutorwill havenochoicebut to
giveaverylow mark. Beremindedto createanemptydirectory, check-outall thefilesfrom the
repositoryandcheckwhetheryoucanmaketheprogramstherebeforeyouhand-in.

1. (Project ttt: Basic usage of separated compilation and make. 20 marks)

From the web page,download the sourcefile ttt.cc, which is a programthat plays
Tic-tac-toe.It consistsof a partdescribingtherulesof thegame,a genericgameengine
andsomeuserinterfacecode.Thesethreepartsareclearlymarkedin thesourcecode.You
don’t needto understandhow theprogramplaysthegame. Instead,simply import it into
therepositorywith namettt (theprojectname).Thensplit thefile into 3sourcefiles,one
for eachof the3partsabove. Write aMakefilefor it, andmakethenecessaryheaderfiles.

Notethatthestructurenamedlinesshouldbeconsideredprivateto thesourcefile defining
therulesof thegame,andshouldnotbeavailablein othersourcefiles.

2. (Project strings: Advanced usage of make. 20 marks)

Supposeyour program(e.g.,a compiler) consistsof a part that requireslooking up a
big sortedarrayof fixedstringsto find theindex. Beingfixed,you want thestringsto be
directlyavailablein theprogram,ratherthanrequiringtheprogramto reada separatefile
containingthemasdata.But,becauseof thesheersizeof thearray, youdon’t wanthaving
to manuallyconvert theword list into a form that canbecompiledaspart of a program.
Instead,you’d like to write a programthatconvert thedatainto code,to belinkedinto the
mainprogram.Thisprogramshouldbeextremelysimple:it justoutputsomestandardtext
(like “#include <iostream>”, or “const char *wordlist[]={”) and then read
theinput. For eachline read(e.g.,“if”), outputa line like “"if",”. Finally, print some
string(e.g.,“};”) tomakeupacompilablesourcefile. Thewordlist andtherepresentation
of thearraycanchangebetweenversions,soyouwantto includetheconversionin thebuild
processratherthanrun it andforgettheoriginalword list.

Write all programsandtheMakefile involved. As a testdrive, themainprogramsimply
needsto readastringfrom theinput,lookupthetableusingbsearch andoutputtheindex
of thestringwithin thearray(or -1 if not found). The list of stringsis availableasa file
called“wordlist”, whichcontainsonewordperline andnothingelse.Youcanassumethat
thewordlist file is alreadysorted.TheMakefile shouldcoordinatetheconverterprogram
to be compiledandexecutedto generatethe C++ sourcefile that containsthe array, and
subsequentlytheobjectfile, andlink it with theobjectfile of themainprogram.

As a test(andto avoid usingupall thespaceof thecourseaccountwhenyouhand-in),use
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a shortword list thatcontainsonly thefollowing words:asm,bool,char, const,do,double,
else,for,goto,if, int,volatile,while. E.g.,if thefinalprogramisexecutedandwetype“int”,
it shouldprint 10andexit.

3. (Project integrate: Plugins. 20 marks)

A verysimplenumericintegratorcanbemadeby approximatingtheareaunderthegiven
function. Theideais very simple:if we want to integratea function f () betweena andb,
we breakup theinterval betweena andb into n equally-sizedintervals(wheren depends
on the accuracy required,e.g.,10000).Then evaluatef at the middle of eachinterval,
addthemtogether, andmultiply thesumby the lengthof eachinterval. This givesusan
approximationof theintegrationof f betweena andb.

It is easyto asktheuserfor eachof therequiredvariables,exceptthefunction f . Plugins
canhelphere.Write aprogramto performthefollowing tasks:

• Readthenameof aplug-in,andloadit. Usethatnameasafunctionnamefor f aswell.
Thefunctionshouldtakeadouble asargumentandreturnadouble typednumber. If
thereisany error(e.g.,can’t find theplugin,or theplugindoesnotcontainthespecified
object),reportit andterminate.

• Ask for thevaluesof a, b andn. Thencalculateandoutputthenumericintegration.
Youmayassumethatb > a.

Also,write a testingpluginwhichcontainsa functioncalculating 2x , andtestit againstthe
numericintegratoryouwrite.

Instruction to hand-in the repository: changedirectoryto therepository(notworkingdirecto-
ry!), andtype“tar czvf ~/a1.tgz *”. Thenhand-in thefile a1.tgz in your homedirec-
tory.


