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

Instructions. Creditswill begivenfor thebesttwo answersonly.

Question 1 (a) Definetheterminheritanceandgive anexampleusingeithera graphicalnotation(e.g. OMT,

UML) or aprogrammindanguagde.g.C++, Jasa). (6 marks)
(b) Definethe term multiple inheritanceanddraw an exampleobjectdiagramwherethis type of
relationshipoccurs. (6 marks)

(c) Describewith anobjectdiagramhow to avoid multiple inheritanceusing
i. nestednheritance (4 marks)
ii. delgyation (6 marks)

(d) Draw anobjectdiagramshaving at least10 relationshipsamongthe following objectclasses.
IncludeassociationsaggreyationsandgeneralisationdNameall the associationgou create.

i. school,playground principal, schoolboard,classroompook, studentteacheycafeteria,

restroom,computeydesk,chair, ruler, door, swing. (14 marks)

ii. file systemfile, directory, file name ASCII file, executabldile, directoryfile, disk, drive,

track,sector (14 marks)

Question 2 (a) Give adefinitionof encapsulatiomndpolymorphismandexplain whatadvantageshey giveto
anobject-orientedlesign. (10 marks)

(b) Explainwhatdynamicmethodbinding means. Give an exampleof objectdiagramthat will
use,whenimplementedsomemechanisnfor dynamicmethodbinding. (20 marks)

(c) Explainhow thisis implementedisingobjectdescriptors. (20 marks)

Question 3 (a) Give adefinitionof event,interaction stateandstatediagram. (12 marks)

(b) Describeonepossibleway to translatethe statediagramassociatedo a particularobjectinto
code. (14 marks)

(c) Expandthe planebehaiour describedy the statediagramin Figure1l to satisfythefollowing
additionalspecifications.
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Figurel: Statediagramfor anairplane.



While atthe airportthe airplanecaneitherbe parked somavhere,or gettingreadyto take
off, or completingalanding. Whendeliveredtheplaneis parkedandit startsgettingready
whenaflight call occurs.A faultin theairplanecanbefoundeitherwhile theplaneis idle
or while it is gettingreadyor while it is completinga landing,andthis eventcauseghe
planeto beserviced Whentheaircraftlandsit entershesubstateompletingalandingand
from thereit movesto theidle state(i.e. it cannotstartgettingreadyfor a new departure
without having beenidle for awhile). (8 marks)

i. If theplaneis gettingreadyto take off two setsof checksarecarriedout simultaneously:

(1) thepilot checkgheengineandthen,whenthis actiity is complete checksheweights
distribution, and(2) the crew on boarddescribethe safetyproceduresandthencheckthe

all passengerareok. Whenall thisis completedake off occurs. (8 marks)
While the planeis cruisinga movie is shavn andat the sametime membersof the crew
sene snacksanddrinks. (8 marks)



