Objectives

Object-onented Design
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« Toexplain how a software design may be
representzd as 3 =2t of interacting objecis
that manage their own siate and operations

+ To descrnbe the actwities in the object-
oriented design process

« 1o introduce various models that can be
usad to describe an object-orientsd design

+ 1o show how the UML may be usad to
represent these modsls
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Topics covered

Object-onented development

« Dbjects and olbject classes
« An object-oriented design process
« [resign evolution
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« Object-oriented analysls, dasign and programming
are redated but disinct.

« DOA IE concemed wilh daveloping an coject madal
of the EFF.-E-“:I'I damrain.

. 00D Is concemad with developing an abject-
prianted yEtam modal io implement raquiremants.

« OOP e concerned wilh reallsing an OO0 using an
00 programming language such 36 Java of C4+.
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Charactenstics of OOD

Interacting objects

« Objects are abstractions af reak-warid o EyEtem
emiitizs and manage themesives.
« Objects arz Indepangent and encapewlats state and

I'E-FT'EEE'IHI Infammaion.
«  SyElEm functionaliy |5 axpressed In bams of abject
EEMVIDaE.

« Sharad dala areas are eliminated. Objects
communicate by M2EEag2 pasEng.

« Objects may be distrbuted and may execute
sequentially or in paraliel.
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Advantages of OOD

Objects and object classes

« Easier maintenance. Objects may be
understosd 35 stand-alone entlies.

« Dhbjects are potentially reusable components.

« For some systems, there may be an obvious
mapping from real world entities to system
objects.
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+ DObjects are entites in 3 software system
which represent instances of realworld and
sysiem entitiss.

« DObject classas are templates for objects.
They may be used to create objects.

« Object classes may inherit attributes and
services from other object classes.

[ T Frmen T asrrin:, i il Sapear T8 Tade I

(Objects and object classes

The Unified Modeling Language

Analpecr iv an snrdy thart hay g riare and @ dofimed net of
preTEAr whioh eperae on fhar state. The riode iy reprenented o
g 5=t af o Bert mitributer. The o prrations arssoicied with the o dpcr
Frovits serries o ether o ety fofienty) which reguest there
SETTOET wiEn Fewee compudanon i3 reguired.

Qe gre crecied according @ rowe eljecy clerr defmition An
pipncf clars defmitiom server ar g dempiale 5T o Bects. & mcluder
decigrations of ail the affrilages and rervices which rhould be
arsecaaied wih on odject of that ciass.
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« Sevaral different natations for descriving object-
orientad deslgns were propased In the 19805 and
1980

« The United Modaling Language |s an Integration of
theee notatians.

« |tdescribes notatkane for 3 numibar of differem

madsis Mat may be praduced during OO0 analysis
and deEkgn.

« U= now a 0 f5cio slandard far OO0 madeiling.
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Employee object class (UML)

Object communication
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« Concegiualy, objects communicale by
message passing.
+« Messages
The name iof the seridos reguesied by the calling cijet

Coples, of the Information reouined b s the sendoe
amd Fie mame of 8 Bokdes for the resull of Fie sendce

« Inpractica, meseages are aften Implemantad
by procadure calks
* HETE - FEooedue name
Imomation = parameter ist.
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Message examples

(zeneralisation and inheritance

ff Gall & method aseociated with a bufier
/! object that returna the naxt value
flin the buffer

v = circularBuffer.Get () ;

! Gall the method aeaociated with &
/! thermoatat object that aats the
[ temparatura to be mamtainad

thermostat astTemp (20) ;
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« ObjecE ars mamioers of diasses that gefne
atribuiz bypes and operatione.

« Ci3zseE may be amanged In 3 clase hieramhy
WhEfe one oiass (3 uper-class) = 3 generalisation

of ane of mare ofner cl3eseE (EUD-CI3EEes).
+ A SUD-Class Inherfis the afinbutes and

oparations from ts super clase and may asd
new meshods or atribuias of s own.

« Gensralzatian in the LML ks iImplemeniad 36
inharitznce In OO programming languages.
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A generalisation hierarchy

Advantages of inheritance
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« |tis an abstraction mechanism which may
be used to classify entities.

+ |ti5 3 reuse mechanism at both the design
and the programming level.

« Theinhertance graph 5 3 sourcs of
organisational knowledge sbout domains
and sysiems.
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Problems with inheritance

UML associations

+« Dbject classes are not self-contained. they
cannot be understood without reference to
their super-classes.

« [Designers have a tendency to reuse the
inhentance graph created durng anakysis.
Can lead to significant mefficiency.

« Ihe mhertance graphs of analysis, design
and implementation have different functions
and should be separately mamntained.
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« (Objecis and object classes partisipate in
ralationshipe with other abjects and abject ciasses.

« Inthe LML, a gemaraleed ralationship |6 Indcaiad
by an assaciation.

s Assodalione may b2 annotated with InEammascn
that deecribas the assodatlan.

« Assodations are general but may Indicale that an
atinbute of an object e an assoddaied abject or that
d method relies on an 3ss0ciated oiject
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