COMP356/COMP556: Object Modelling and Object Oriented Design M ethods (Exam Paper)

Instructions. Creditswill begivenfor thebesttwo answersonly.

Questionl and2 arebasedon thefollowing bicycle shopervironment.

We arein a year 3000 bicycle shop. The shopdealswith differenttypesof bicycles: race

bikes, city bikes, and mountainbikes. A customerentersthe shopeitherto buy a bicycle

or to renta bicycle or to have a bicycle serviced. The processof buying a bicycle hasbeen
completelyautomatisedThe customereadsa cataloguechooseghe bicycle by filling in an

orderform, theninsertsthe form into an opticalform-readerevice. This device is connected
to a computerthat checksthe client’s details(including her/hiscredit card number)andthe

productdetailsanddecideswhetherto executethe requiredtransaction After thetransaction
hasbeenvalidatedthe computeractivatesa robotthateitherfindsthe bicycle in the storeand

returnsit to the customeror builds a bicycle matchingthe customerequirementsisingbasic
componentgsuchasthe frame,the chainset,the gearsthe wheels thetubes)availablein the

store.Bicyclescanberentedat differentrates(10 penceperhourfor aracer 5 penceperhour

for a mountainbike and 1 penceper hour for a city bike). The processof rentinga bike is

similar to the processof buying one, exceptthat the customemustinserther/hiscredit card
into a device thatwill performthe requiredchecks,authorisethe deliver of the rentedbike

(againthroughthe robot) andthenkeepthe cardlocked until the bike is returned. Bicycles
areservicedby a setof workersthatperformthe varioustasksusinga setof tools (including

spannersscrevdrivers,chainextractors etc).

Question 1 (a) Defineandgive anexamplefor eachof the following terms: class,instance associationsor-
associations. (16 marks)

(b) Constructanobjectdiagramfor the bicycle shopdescribedabore shaving the variousclasses
andtheir relationshipgincludingrelationshipnamesmultiplicity, anddirections).(20 marks)

(c) Bicyclesin the exampleabove canbe classifiedaccordingto eithertheir type or their purpose
andthisleadsto join-classedik e “racebike for sale”(seeFigurel below). Explainonepossible
way to avoid multiple inheritancecommentingonits advantagesnddrawbacks. (14 marks)
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Figurel: Multiple inheritancan thebicycle example.

Question 2 (a) Whatarethe typical component®f a Use-casaliagram?What arethesecomponentsn the
bicycle shopexample? (214 marks)

(b) Describethebuy bicycle procesausinganobjectinteractiondiagram. (18 marks)



(c) Describethebuy bicycle procesaisinga collaborationdiagram (18 marks)

Question 3 (a) Give adefinitionof stateandstatediagram. (9 marks)
(b) Shaw with theaid of anexamplethe UML syntaxof a state. (9 marks)

(c) Describeonepossibleway to translatethe statediagramassociatedo a particularclassinto

code. (12 marks)

(d) Thefollowing paragraphlescribes simplegame.

Thereis a playeranda target. Initially the playeris idle andthe targetis hidden.
The players goalis to hit asmary timesaspossiblea targetappearingat a random
positionin a bidimensionaboard. The target shovs up at a randompositionon the
boardatrandomtimessendingasignalto theplayer, staysup until theplayerfiresand
thenis hiddenagainfrom the player’s sight. The playerstaysidle until he recevesa
signalthata targethasshownn up, atthatpoint he aimsat the target (meaningthathe
aimsatarandompositionon theboard)andthenhefiresat theaimedposition. If the
target positionmatcheghe player’s aimedpositionthetargetis hit, the playerwins a
point andgoesinto idle state,while the targetis hidden. Otherwisethe playerdoes
notwin a point, but againhegoesin idle state,andthetargetis hidden.

Draw the statediagramfor the playerandthe statediagramfor the targetandrelatethe two
shaving the messagethatareexchangedetweerthetwo objects. (20 marks)



