CSI S0396A Programming M ethodology and
Object Oriented Programming (ClassA)
Assignment 1
Tutor:yycau@si s. hku. hk, DeadlineFeb19,2002,11:59pm.

Createa CVSrepositoryanddo the following threemini-projectsin it, usingthe projectname
asthe CVSdirectoryname. Eachmini-projectshouldhave a Makefile, which mustbe created
atthebeginningof themini-project Wewill readthehistoryrecordedn CVS,somake surethat
you startusingCVS at thebeginningof the project. Keepmeaningfulog messagéhroughout.
Handinyour CVSrepositoryvia the hand-insystemof our department.

Hint: it is easyto forget to checkin somechangesr add somefiles beforehandingin the
repository Receving anassignmenthatcant becompiled,ourtutorwill have nochoicebut to
giveaverylow mark. Beremindedo createanemptydirectory check-outall thefilesfrom the
repositoryandcheckwhetheryou canmake the programsherebeforeyou hand-in.

1.

(Projectt t t : 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 consistof a partdescribingthe rulesof the game,a genericgameengine
andsomeuserinterfacecode. Thesehreepartsareclearlymarkedin thesourcecode. You
don’t needto understandhow the programplaysthe game. Instead simply import it into
therepositorywith namet t t (theprojectname). Thensplit thefile into 3 sourcdfiles,one
for eachof the 3 partsabove. Write a Makefile for it, andmake thenecessarpeadeffiles.

Notethatthe structurenamedinesshouldbe consideregrivateto the sourcefile defining
therulesof thegame andshouldnot beavailablein othersourcefiles.

(Project st ri ngs: Advanced usage of make. 20 marks)

Supposeyour program(e.g.,a compiler) consistsof a part that requireslooking up a
big sortedarrayof fixed stringsto find theindex. Beingfixed,you wantthe stringsto be
directly availablein the program ratherthanrequiringthe programto reada separatdile
containingthemasdata But, becaus®f thesheersizeof thearray youdon't wanthaving
to manuallycorvert the word list into a form that canbe compiledaspart of a program.
Insteadyou’d lik e to write a programthat corvert the datainto code to belinkedinto the
mainprogram.Thisprogramshouldbeextremelysimple:it justoutputsomestandardext
(like “#i ncl ude <i ostrean®”, or “const char *wordlist[]={") andthenread
theinput. For eachline read(e.g.,"i f "), outputaline like“"i f", ”. Finally, print some
string(e.g.,} ; ") tomake upacompilablesourcdile. Thewordlist andtherepresentation
of thearraycanchangeetweerversionssoyouwantto includethecorversionin thebuild
processatherthanrunit andforgetthe originalword list.

Write all programsandthe Makefile involved. As a testdrive, the main programsimply
needgo reada stringfrom theinput,lookupthetableusingbsear ch andoutputtheindex
of the stringwithin thearray(or -1if notfound). Thelist of stringsis availableasa file
called“wordlist”, which containsoneword perline andnothingelse. You canassumehat
thewordlistfile is alreadysorted. The Makefile shouldcoordinatethe corverterprogram
to be compiledand executedto generatehe C++ sourcefile that containsthe array and
subsequentlyheobijectfile, andlink it with the objectfile of themainprogram.

As atest(andto avoid usingup all the spaceof the courseaccountwhenyou hand-in),use
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ashortword list thatcontainsonly the following words:asm bool, char const,do,double,
elsefor, goto,if, int, volatile,while. E.qg.,if thefinal programis executedandwetype“int”,
it shouldprint 10 andexit.

3. (Projecti nt egr at e: Plugins. 20 marks)

A very simplenumericintegratorcanbe madeby approximatinghe areaunderthe given
function. Theideais very simple:if we wantto integratea functionf () betweera andb,
we breakup theinterval betweera andb into n equally-sizedntervals (wheren depends
on the accurayg required,e.g.,10000).Then evaluatef at the middle of eachintenal,
addthemtogetherand multiply the sumby the lengthof eachinterval. This givesusan
approximatiorof theintegrationof f betweera andb.

It is easyto askthe userfor eachof therequiredvariablesgxceptthefunctionf. Plugins
canhelphere. Write a programto performthefollowing tasks:

* Readhenameof aplug-in,andloadit. Usethatnameasafunctionnamefor f aswell.
Thefunctionshouldtake a double asargumentandreturna double typednumber If
thereisary error(e.g.cant find theplugin,or theplugindoesotcontainthespecified
object) reportit andterminate.

» Askfor thevaluesof a, b andn. Thencalculateandoutputthe numericintegration.
Youmayassumehatb > a.

Also, write a testingplugin which containsa functioncalculatingx?, andtestit againstthe
numericintegratoryou write.

Instruction to hand-in therepository: changedirectoryto therepository(notworkingdirecte
ry!), andtype“tar czvf ~/al.tgz *”. Thenhandin thefile al. t gz in your homedirec
tory.



