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It ß allolved to usc the followtng book dr¡ring the exa¡ntnatlon:

Robert C. Martln:
âgfle So¡ltuore Dewlopment: l-}rtclples, P(¡ttems, arcl Practlfcs,

Prendce-llaü, 2003,

Àny otber extra mâterlãls (e.g. lecture notes, alldes, extractg, coples, or hartdouts) are not
allorved,

r Each <¡uesuon gtves at nìost lO ex¡m potnts, Becau6e the dlgresslons from ihe toplc wlll
redr¡ce the rÈcelved Êxam polnts. pleasc, stlck to U¡e subjcct. . Tl¡ere are lhree guestlons to be
anawered. ¡ To rec¡lve lhe exan¡ polnts You are expected to lnclude lbur ltame, atudent number
and the eourse tltle ("Deslgnl¡¡g Object Ortented Software"l on ¡he relr¡rned paper sheets.

l. Iæt r¡a conslder the most Mdely used obJecþorlented programnrlng languages lOoPLEt sueh
as C++ or Java. These OOPI.6 provtde the c.oncepts 'lnterface' and 'c¡ass' tl¡&t cân be treed for
descrlbtng the modular deslgn of a softrvare system both ût delìnluon tlme and at runume.
Howerrer, the'tnterface'ãnd 'class'üechânlsmÃ a9 Et¡eh are not sufllcient for defìnhg mod-
ules completely. D¡scu*3 what other modulartty propertles these klnds of oOPLs should
provtde or support more dlrectly. HFllt Bose Yow arguments, Jor exunple, o tl€ ntûjllaríA
c.onceptô presenled bg RobÉrt c, Mar7ln and Bertrand Meyen

2. De8tgln patter¡¡s Brldge, state. and strateg/ have strnllar elass dlaglam Êtructures but thetr
htenuons are qulte dlflèrÈnt. ¡n $'hat llnd of t¡s€ contcxt.c eacl¡ ()f thesr p¿ttsr¡¡ ls lnore
sr¡llÂble than the other onec? Descrlb¿ the u8e co¡ìtexts of these patterns ln general terms
and concrettze Your comparlson by glt'lng 6ome exanples,

3. t¿t us assur¡te tlìrt s'e have a sofhrare (Swl system called Appl that lâ bulld from three
packages ApplStole, ApdRendêrlng, and Applcontroi as presented tn Flgure l, Thls pack-
aglng structure ¡c (lçrlved fmm the followlng ratlonales,
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Flgure 1: The organlzatlon of the packages ln systen¡ Appl. A da,sbed arrole rieplct-s a depen-
dency {the attached text ln ltållcs describes an example for lt}. A d¡shed oyal denotes a degtgn
pattern lthe attached llnes blnd lts collâlx)mltng fl¡¡es lo lhe consele tr¡terfaces¡,

r Applstote: lbe package defìnes lrow to encapsrrlale and presesc the slatc data of the
systcnr. Hcre. 'ståte data'means the lnformaüon that deñne tlìc current 6tate ofAppl
at the åystem lc}'el (1,e, nof the member }?rtables tn the claes deflnltlonsl, Thts pâcksge
er¡ableg us to replace the ext6t¡ng ståle lmplementauon, for example, by a database.
Algo, we car¡ relocate the lr'hole state data tô a remole computer tn future. lAnalogous
exampleí ln a rveather monltorlng system WMSI lhls klnd of packagc would lnclude
the cla$es thal keep up lhe $'cather measurcmentg and uphold the uaer accounls.l

r ApflRendetlng: The responrlbülty of thls pâckage ts to deflne how to render the nec-
eesary state data to the users of the systen¡. IruÉhermore, tt encapsulates and hldes
all lhe user lnt€rface (Ull tssues, Now. the rest ofthe system do€s not need to knorry lf
It ls used úa a graphtcal wfndow or yta a command pronrpt ternlnâ|, 'ItrJs allorvs us
to adapt the syste¡n to many operathg sysiems and platforms. lAnalogous exâmple:
ln a WMS thls ktnd of package tnclüde.s tlle classes rhat handle tlre user lnteraclton
lnterface.l

. App{Conlroll Thls paekage deflnes the eont¡ol loglc {t.e. the behavlour} of the system.
Álso, the stat€ data ts changed only by the obJects tnstsnuated from the classes o[
thts pachage. For exarnple. the €ysient's integrtty rules and error recovery loglc âre
located here. Thl6 makes lt ea¡ler to have many levels of product features: the rnore
the customer paya the more advanced featrrrelr are dellvered. lAnalogÕus example: tn a
WtlS thls klnd of package lncludes the class€s that drlve the meagurementÊ a¡rd thelr
tÍnlngs, automatlcâ.lly callbrate the lnstnrme¡rts, and alert the faults,l

Flgure I outllnes how the obJects fron¡ the dlffcre¡¡t packagec collaborãte $'lth each others.
For example, ApplRerìdsrhg objects can be observers of Applslote objects. Applconkol
objects csn hook thelr funcuonållty Into ApplRenderìng object8 by Command pattern, and
dsta objc(:ls of Applslole ctn lte operated from Applconttol objæts by Vlsltor mechsrìtsr¡r,
NoTE, that llrc cl¡sses S, T, V, W, C, and D are presented only Ior tllustrauon pur¡rosei the
true clas$es and lnterfaces of these packages are not sho\{î.
nr"aluale the pãckagtng struclrre ofAppl system at least from thc follorvlng perslecth'e8:
S\r' reusablltty, Sw release pollcy, change ln Sw requrrements, and concurrent Sw devel-
opment {one team dedlcated to one package). ldenury the most sertous prÕblem ln tl¡e
pâckaglng õtnrcture and ßolve lt under t¡e followtng restrlctlon: We want lo keep packages
Applstote, ApplRendering, and Applcontrol - each has tl¡elr oly¡ì coltd Jl¡sttßcatÍon tn the
forthcomlng evohtuon of Appl.
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