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[1OY XXEAIAZOYME/MONTEAOITIOIOYME TO
[TPOION?

ZUMPBATIKEG AVt OELG oTto TNV SSAD (Aopnpévn Avéluon & Ixediaon - Structured Systems Analysis and Design)

* Movtélo dadikaoiacg Process model - to dtaypappa porc dedopévwy kat to minispec (Data flow diagrams)
* Movtélo debopévwy Data model - Staypappoata ovrotitwy — cuoxetioewv (Entity Reslationship Diagrams)
* Movtého oupumepldpopac - entity life history

Each model taken separately and with an orderly transition (decomposition)

Mo povtépveg amavtnoelg and to OOAD (Avukewpevootpadric Avdluon & Exediaon - Object-Oriented Analysis and Design)

* Movtélo nepimtwong xprnong — Use case diagrams

* Movtelo Avtikelpevwy (Object model) — Class diagrams

* Auvapiko Movtélo — Object sequence diagrams, State chart diagrams
e Aldypappo KAdoswv Zxedlaopou - Design Class Diagram

* [MepUTTWOELC XPrioNG, KAAOELC KOl OVTLKELULEVQ, XOPAKTNPLOTIKA, LetaBifaocn punvupdtwy kot cupmneptdpopd. Use
Cases, Classes and Objects, attributes, message passing and behaviour

OAa o€ €Vl ONOKANPWHEVO HOVTEAO, N LOVTEAOTIOINON YIVETAL PUE EMOVOANTITIKO Kol 0TASLAKO TPOTIO,
urtootnpilovtag Ttnv OLCI)OL'LpETLKéTr]TOLr{a bstractign) ko OxLThy gyroocuvBeon (decomposition) 5



OOAD VS SSAD

AwadEpouv ooV TPOTO povieAomoinong Kot UAOToinong tou cuotnpatog (mwe BAEMoVUE
TO oUOTNUA KL TIWG TO OPYOVWVOULE):

 Structured Systems Analysis & Design (2kéou to oav pia cuvtayn Hayelpikig = )

. Yxedlaloupe to cvoTNUA BApa-BAKa, ooV Pt cuvtoyn Tou olkoAoUBEL CUYKEKPLUEVEC OLaOLKAOLEG.
. To oUotnua ywpileton os Sladikaoiec/processes (Tt kAavel) kat Sedopéva/data (TL amobnkevEeL).
. XpnolpormoLlet Staypappato ponc ya va deiéel mwe petakvouvtol ta dedopéva Kal wc yivovtat ot
Aettoupylieg (pon mAnpodoplwv (data flow).
. E€eAixBnkav amo evav KUKAO {wNC ypaupkwy Epywv (linear projects) — anmoouvdedepcva amnod to
nepBaiAov toug
. Waterfall model idea at heart
. a data-oriented approach otnv povtelomnoinon
. KaAUtepo yLa mapadooLokd, OTUTLKA CUCTAMATO TTOU £XoUV 0adwC OPLOUEVEC HLadLIKAOLEC.

- 1.x database-driven systems, Tpamellkd cuoTAMATA KAl AOYLOTIKA Tipoypaupata, large bureaucratic
government systems, critical systems
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Ingredients

175g/6oz butter, at room temperature

175g/6oz caster sugar

3 free-range eggs

250g/%0z self-raising flour
2-3 thsp milk

1 lemon, zest only

1-2 thin pieces of candied citron or lemon peel, to decorate

Preparation method

1.

Pre-heat the oven to 180C/350F/Gas 4. Grease an 18cm/7in round
cake tin, line the base with greaseproof paper and grease the paper.

2. Cream the butter and sugar together in a bowl until pale and fluffy.
Beat in the eggs. one at a time, beating the mixture well between each
one and adding a tablespoon of the flour with the last egg to prevent
the mixture curdling.

Technique: Creaming butter by hand <

3. Sift the flour and gently fold in, with enough milk to give a mixture that
falls slowly from the spoon. Fold in the lemon zest.

Technique: Zesting citrus fruit <

4. Spoon the mixture into the prepared tin and lightly level the top. Bake
on the middle shelf of the oven for 30-40 minutes, or until golden-brown
on top and a skewer inserted into the centre comes out clean.

5. Remove from the oven and set aside to cool in the tin for 10 minutes,
then turn it out on to a wire rack and leave to cool completely.

6. To serve, decorate the cake with the candied peel.




OOAD VS SSAD

AlopEpouv otov TPOTO povteAomoinong Kat uAomoinong tou cuothuatog (mwg BAEMOUUE TO
oUOoTNMUA KL TIWCE TO OPYOAVUWVOULLE):

* Object Oriented Analysis & Design (Zk€ou to cav LEGO E):
. BAETEL TO cUOTNUA WC Lot GUAAOYR AAANAOETILOPWVTWVY OVTIKELUEVWYV - objects TTou €xouv Ta SLKA TOUG

xopoktnplotika-6edopéva (attributes) kat tn dikn toug Asttovpyia/ocupnepidpopa (methods)
. Atvel epdoon oto encapsulation (Balel niow pall ta data kat to behaviour/processes) kot otnv

emavaxpnoiuonoinon - reusability
. 18aviko yia oUyxpoveg ePapUOYEC OMWG Tatxvidia, epapuoyES Kvntwy, TEXVNTH vonuoouvn.

DR AVGOUSTA KYRIAKIDOU



LYT'KPIXH ME ENA ITAPAAEII'MA %

>xeSLAloVE Eva cUOTNMA YL EVOL UTOKIVNTO
— Me SSAD:
* Qa 1o onacou e oe Stadikaoieg kat por dedopévwy: "Evepyonoinoe kivntrpa" = "EAeyée kavowa" = "Mpowbnos kivnon“ kTA.

o 'O\o autd kataypadovral pe €va Adypappa Porig AeSopévwyv (DFD), ou Seixvel Tt oupPaivel mpwTo, Tt SeUTEPO K. AT

“5 Me OOAD:
* To ovotnua Ba amoteAeital amod avtikeipeva mou cuvepyalovtal oav €va lego Onwc:
* AuToKiVvNTO #® (XopaKTnpLOTIKA: XpWUa, LapKa, LoviéAo — Aettoupyieg: Emtayxuvon, emuBpaduvon, aAhayn taxltntag)
* Kwntipoag ¥ (Xapaktnplotikd: loxug, TUmog Kauoipou— Aeltoupyleg: Zekvd, oTapatad)
« Tpoxoi @ (Xapaktnplotikd: MéyeBog, UALKS — Asttoupyiec: Meplotpodn)
« O8NYSC an (Xapaktnplotikd:‘Ovopa, nAkia, eminedo epmelpiag — Asttoupylec: 08nyel)

KaBe avtikelpevo E€pel TLva KAVEL A0 LOVO TOU Ko cuvepyalovtal LETOEY TOUG.

‘Otav to 06nyog Swoel eVTOAN yLa ekkivnon, To autokivnto kaAel tn puebodo "Eekva" tou kwvntnpa.

O KvNTAPAG OTEAVEL UrvUVA OTOUG TPOXOUG, TTou apxilouv va meplotpédovtal.

DR AVGOUSTA KYRIAKIDOU



YYT'KPIXH SSAD VS OOAD XTO AYTOKINHTO &

Mpooéyylon

Aopn

AAAayEg & EmektaoipotnTa

Napadeypa

SSAD (Aopunuévn)

KEPTETOL TO CUOTNUA WC MLOL
oELpA ano Brpata

Xwpiletol oc SLadLKOOLEG KOl POEC
6edopévv

AUokoAo va aAAAgel — av aAAAEeL
KALTL, TIPETIEL VAL E0VAOXEOLAOOUUE
OAO TO cUOTNUA

"Tupva to KAeWl" = "EAeyée
kavolua' = "Evepyormnoinoe
kwntipa'" = "Kwnoou"

DR AVGOUSTA KYRIAKIDOU

OOAD (AvtikelpevooTpedEC)

YKEPTETAL TO CUOTNUA WC EVaL
oUVOAO OLVTLKELHLEVWYV TIOU
ouvepyalovrat

XwpLleTOL O€ AVTIKELUEVA ME
LOLOTNTEC Kal AELTOUPYIEC

EUkoAo va aAAdEeL — pmopoU e va
OVTLKOTOLOTI)OOUE QVTIKELMEVAL
XWPLC va TELPAEOUUE Tl UTTOAOLTTAL

"0ényoc¢" {nta amo 1o
"Autokilvnto" va kwvnBel - To
"Autokivnto" {nta armno tov
"Kwntipa" va Eekivrioet = OL
"Tpoxol" meplotpedovtal



INTRODUCING THE OO APPROACH

OOAD: Mia TeXVIKN yla TNV avaAucon, Tov TPoodLopLopO Kal TN povteAoTroinon
TWV AELTOUPYLKWYV QTTALTHOEWV EVOC OUOTHATOC.

Object-oriented Analysis

= Focus is on understanding the problem - Epudaon divetal otnv katavonon tou
npoBARuaToC

= What the system does - Tt kGveL To cuGTNUO

= Logical (abstract model): mtux€c Tov CUOTAMATOC TTOU HITOPOUV va oxedlaocToUV XwPLC
yvwon tn¢ nAatpoppac vhomoinonc (implementation platform)

= Aladikaoia Slepevvnong Kol LOVIEAOTIOLNONCG TWV QTALTACEWVY

DR AVGOUSTA KYRIAKIDOU 10



INTRODUCING THE OO APPROACH

Obiject oriented Design

= Focus is on understanding the solution - Endaon éivetat otnv katavonon tng Avong

= How the system does it - [lw¢ To KAVEL TO cUOTNUA

= Physical: mTux€g Tou cuOTAUATOC TTOU e€apTwvTaL Ao TNV MAaTPoppa UAoToinong
(implementation platform) mou Ba xpnowuomnownBei

= Emnetepyadletal Kat BEATLWVEL TtEpPETAlPpW TO LOVTEAQ/SLaypa T avAALONG KoL T
LLETATPETEL O€ OVTEAQ OoXeEOLACHOU TIPOKELMEVOU va UAoTtolnBoUV oL amaltACELC.

Obiject oriented Programming: petatpemel ta poviéda oxedlaopol o€ KwOLKA.

DR AVGOUSTA KYRIAKIDOU
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OBJECT ORIENTED ANALYSIS AND DESIGN

= [eploodtepa ano 30 xpovia Lotopiag tng 00 avaAuvong (téAn tng dekaetiog tou 1980) (pneyalvtepn otopia tng OO
oxedlaong Kal Tou TPOYPOUHUATIOMOV).

= YRAPXE AVAYKN YLO TILO OUVEKTLKO TPOTIO MEPLypadnC cUoTNUATWY TTou cuvedeav oteva ta dedopeva (data) kat
ouuneplpopa (behaviour/processes) oe €va avtikeipevo (object).

= [lpoondBela va emavacuvdebBouv Ta Eava.
=  Kpatwvtog ta tpia otoweia pall, eivatl eukoAoTEPO va povielomnolnBel to mpaypatiko mpoBAnuaL.

= H avdluvon (OOA), n oxediaon (OOD) kot o tpoypappatiopnoc (OOP) otic mpooeyyioelc OO cuyxwvelovTol LeETaEU
Touc. 2 KaAutepn emikovwvia petaéL twv developers.

Ye avtiBeon pe to SSAD mou kpatdel ta Sedopéva (data) kat to behaviour (process) xwplotd (xpnolomoLlwvTog
Staypapparta pong dedopévwy yla tn poviehomnoinon tou behaviour/process kat ERDs yia tn povtelomnoinon twv dedopevwy

(data).

OxL mA€ov, omwc otnv SSAD, pLa TPOCGEYYLON Ao MAVW NPOC Ta KATw, dLaipel ka Bacileve (top-down, divide-and-
conquer), aAAd Sratnpwvtag autd ta Bookd otolxeia pall LE Evov TPOTIO IOV Eivall TTLO KOVTA 0T HOVTEAOTOLNON TOU

POy LOTIKOU TtpoBARMATOC. o
DR AVGOUSTA KYRIAKIDOU



OBJECT ORIENTED ANALYSIS AND DESIGN

=  To mpoBAnua avteTwWileTal we avTikeipeva (mpayuata) objects (things) with certain
characteristics e CUYKEKPLUEVA XOPAKTNPLOTIKA TtIOU dAANAETILOpOUV pEeTaéL TOUC.

=  To cvotnua StapopdwVETAL LE TN Hopdn LEPAPXLWY AVILKELLEVWVY (Objects) rou
notpalovtal/KAnpodoTouV YEVIKA XOPOAKTNPLOTIKA, dAAQ avayvwpillouv Kal Ta dlaitepa
XOPOLKTNPLOTLKA TOU KAOE QVTIKELUEVOU.

" [apexel Eva KaBapotepo Kal KAAX OAOKANPWIEVO LOVTEAO TNCG CUUTEPLPOPAC TOU
OUOTAMOTOC.

=  E¢opaAUvel Tn petafaon petafy availvonc, oxedioong Kat mTeoypapHaTIONoU.

=  Yrootnpilel tnv emavaAnmrikn (emavodapBavopevol KUKAOL) Kat TV avéntikn(oe pikpotepa
Tunupoata kabe popa) dStadikaoia avantuénc (iterative and incremental development process.)

= noavaluvon, o oxedLaopocg Katl n avarntuén cupPBaivouv oe emavalapfavopevouc KUKAOUC Kot
O€ ULKPOTEPQ TUAMATO KAOE dopa.

DR AVGOUSTA KYRIAKIDOU I3



ITERATIVE AND INCREMENTAL DEVELOPMENT -
EITANAAHIITIKH/AYZEHTIKH ANAIITYEH
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OBJECT ORIENTED MODELLING

Identifying objects (Avayvwplon avtilkelpévwy):
Xpnotuornolwvtog encapsulation concepts, CRC cards, etc.

Organising the objects (Opyavwon tTwv avtikeEPEVWV):
TOELVOUNON TWV OVTLKELLEVWVY TIOU £XOUV QVOYVWPLOTEL, £TOL WOTE TTAPOMOLO OVTLKELLEVOL VO UITOPOUV
LLETA va opLotolV otnv idta kAdon (class)

Identifying relationships between objects (MpoodLoplopndg oxEoewv HeETAEL AVTLKELMEVWV):
TIWC TOL AVTIKELUEVA ETILKOWVWVOUV PETAEU TOUC KOL TAL VU Ot TTou avTaAAA{ouv

Defining behaviours (operations) of objects (KaBoplopoc twv cupunepidpopwv (LEOOSWV TwV
OLVTLKELUEVWV):
0 TPOTOC UE Tov omoio ta dedopeva enetepyalovtol EVIOC EVOC OAVTLKELUEVOU

Defining objects internally (EcwteplkOC OPLONOC AVTIKELLEVWV):
TumAnpodopiec, Sedopéva (data/attributes) amoBnkevovToL EVIOC TWV OVTLKELUEVWV

1
DR AVGOUSTA KYRIAKIDOU o



AAAA TI EINAI'ENA ANTIKEIMENO - OBJECT?

H avtikelpevootpedric mMPooEyyLon AMOOKOTIEL
0TOo VoL HEPEL TOV TIPOYPOUUATIOUO EVOG
OUCTAMOTOC TTLO KOVTA OTO VO OKEPTOUOOTE TOV
TPAyHATLKO KOopo. (make thinking about
programming closer to thinking about the real
world)

TL elval Eva avTtlke(pevo otov
TIPOYPOAUUATIOMO TIPETIEL TIPWTA VAL
avapwtnBol e TL elval Eva
OVTLKELLEVO OTOV TIPAYLATLKO
KOOLLO.

Object: Ta avtlkeipeva ival ovtoTNTEG EVOC CUCTAUATOC AOYLOLKOU
Ol OTTOLEC AVTLITPOCWITEVOUV OTLYULOTUTIO TIPOY LOTLKWY OVTOTATWV KoL
OVTOTNTWV TOU cuotnuatoc. Kabe avilkelpevo xapaktnpiletat amo
gval cUVoAo olotAtwy (attributes) kot cupmepldpopac (methods)

DR AVGOUSTA KYRIAKIDOU L



OBJECTS

=  QvtotnteC nov kKavouv encapsulate data and behaviour

—  XTO OVTLKELPEVA OL XPOTEC KAvouv store data and associate behaviour

* Ta ésdopéva (Data) sival Ta XapAKTNPLOTIKA EVOC OLVTLKELMEVOU
— 18otnteg rtou ta mepypadouy (m.x. Eva Soxelo Umopel va eival yepato 1 adeLo, pot AQpra Uiopet va gival
QVOUUEVN N ofnoTr, éva unAo pmopel va lval Kitplvo i KOKKLWVO
—  OWUTA €lval T XOLPOKTNPLOTLKA KAOE QVTLKELUEVOU, TIPAYHOTO OTIWE TO XP WO, To HEyeBOC Kol To Bapog -
neplypadouv TNV TpEXovoa Kataotaon (state) evoc avilkelpEvou - n katdotaon (state) evog avtikelpévou eival
avegApTNTN Ao TNV KOTAOTACN TOU AAAou

type : rectangle number: 12445231 name: John
height: 10 type: current gender: M
width: 20 balance: 1000 dob: 14/09/98
getAreq() deposit() walk()
resize() withdraw() run ()
Shape Object Bank Account Object Person Object

DR AVGOUSTA KYRIAKIDOU 18



OBJECTS

" To avtikeipeva dev eival mavta GuoLKA OVTLKELULEVO ] OPATA OVILKELMEVA, TT.X. AUTOKiVNTO,
OmitL, Poiov, unio.

— A date, a bank account, timer can be an object — they still meet our idea of an object

= KaOe avtikeipevo £xeL tavtotnta (identity)
— it can be referred to individually - pmopet va avadépetal Eexwplota
— it is distinguishable from other objects - ditakpivetal amo aAAa avtikeipeva

= Mnopeite va BaAete tnv Ag€n “to” “the” unpoota touc?
— The mug, the apple, the bank account, the date.

— Aev Ba Aéyape the saving, the printing, avta eival pripata (verbs) kat deixvouv cupnepidpopa
(behaviours) Twv AVTIKELLEVWY

—  Ta avTlKeipeVa cuvABWCE avamopPaCcTOUVTAL A0 OUCLACTLKA (nouns) evw N cupnepldopad Toug
(operations/methods) tou avtikelpévou amnod paupata (verbs)
DR AVGOUSTA KYRIAKIDOU
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CLASSES - KAAXEIX

Ta avtikeipeva kot ol KAAoeLS (classes) ave xépL-xEpl.
— Agv punopoUpe va LAACOULE yLa TO EVal XWPLE va WAROOUKE yla To AAAo.

— To OOAD adopad Tic KAAoELC eMELON XpNOLUOTIOLOUE KAAOELC YLa val SNLLOUPYI|OOUUE OVTLIKELLEVA

Mua kAdon ivol Eva oxeSLo ) Eval TPOTUTIO 1] £va GUVOAO 08NYLWV TIOU XPNOLLLOTIOLOUVTAL YLOL TN
dnuLloupyla EVOC CUYKEKPLUEVOU TUTIOU AVTIKELUEVOU (object instances) - meplypadet Tt Oa givan
€va aVTIKELNEVO, aAAd Sev gival To 1610 TO avTIKELpEVO.

Muat KAQoN €pXETAL TTAVTO TIPWTN

Mia adatpetikotnta Sedopuévwy (abstraction) n omolia kaBopilel Ta attributes /behaviour evog
OUVOAOU QVTIKELUEVWV

— KabBe kAdon, meplypddel Evao cUVOAO QVTIKELUEVWVY UE: Kowva yapaktnplotikd (attributes), kotvn
ovuneplpopd (operations/methods), kowec oysosic pe AANOL QVTIKELUEVA KAl KOLVH onpoaotoAoyio

— OAa ta avtikeipyeva piag kAaong ivat movopuolotuna we rpog tn doun (xopaKktnpLloTika) Kat tn

CUUTTEPLPOP, AAd TIEPLEXOUV SLAPOPETIKA SESOUEVA OTA XOAPAKTNPLOTIKH TOUG.
DR AVGOUSTA KYRIAKIDOU 20



THE DIFFERENC.

AN

D CLASSES

=  Mua KAdon €ival eva oxESL0, N TPWTOTUTIO, TIOU OPLlEL TA XAPOAKTNPLOTIKA KoL TLG LeBOboug

L1

B.

—
—
L

TWEEN OBJECTS

TIOU €lvall KOLVEC YLl OAQL TOL AVTLKELUEVOL EVOC OUYKEKPLUEVOU eldouC.

Class car:

= Attributes: make, colour, type, weight etc.

= Behaviour: start_engine(); drive()

Class (the blueprint)

DR AVGOUSTA KYRIAKIDOU
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UML CLASS NOTATION

ATTAQ avaTTaploTaTol WS £V KOUTL E TO OVOUa TNC KAAoNC HEoQ

— 1O omoio Seiyvel eTiong Ta XAPAKTNPLOTIKA (attributes) KoL TIG AeLTOUpPYLEG

(attributes and operations)
— the complete signature of an attribute /operation is:

= <ZattributeName>:<type>

Operations

=  <operationName(parameterName:paramType...)>:<returnType>

" Visibility: private (=), public (+), protected (#), or package(~)

Attributes

BankAccount | | BankAccount | | BankAccount | | BankAccount BankAccount
number deposit() number -
/balcmce withdraw() balance = Balance: double

Class name
. dgposif() deposit(rea
A"I‘IbUfeS WlThdr‘aW() +Wwithdraw():reg
Behavio
(operations/methods)

DR AVGOUSTA KYRIAKIDOU
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CLASS/OBJECTS

+ 2uvnN0BelLg Tumol Attribute kat Tt Znuaivouv:

Tumnog Nepwypadn Napadeypa

int (integer) Akepoaoc aplOpoc (xwplc dekadkd)  nAkio = 25

double n real Aekadkoc aplOuoc (pe akpifela) Bapoc = 68.5

string Kelpevo N A€l ovopa = "Mapia”

boolean ANNBEc 11 Yeubec (True/False) elvaLEvepyo = true

char ‘Evag LOVO XOpaKTAPOG ¢UAo ='M'

date Huepopnvia nuepopnvialrévvnong = 14/09/1998

AekodLKOC aplOUOG pE AlyoTepN

, : NMooooTo = 75.2
akpifela amno to double

float

DR AVGOUSTA KYRIAKIDOU 23



CLASS VS OBJECTS

Class

Book

title: String
author : String
isbn: String
publisher: String
price: Real

getQuantity()
get_bookDetdails()
set_bookDetails()
deletebook()

=

Object — Instance of Book

Book : myBook

title = “Software Engineering”
author = “Pressman”

isbn = “2-5345-53455-6"
publisher = “McGrawHill”
price = 40.00

getQuantity()
get_bookDetails()
set_bookDetails()
deletebook()

DR AVGOUSTA KYRIAKIDOU
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OBJECT-ORIENTED OBJECT/CLASS PRINCIPLES

Identity - £Val AVTLKELEVO YVWPLlEL TTOLO Elvall

Classification - Eval aVTLKELPEVO yvwpilel TNV KAAon (class) otnv omola avhKel
classify objects to later create similar objects as needed

Relationships - EVaL AVTLKELEVO EEPEL pe TToLa OAAQ QVTIKELEVA TTPETEL VoL aAAnAoeTidpa
this helps to determine the inputs and outputs of an object

Abstract behaviour - TOL OVTLKELEVA EKTEAOUV eVEPYELEC/AELTOUPYLEC, £XOUV ouuTEpLPOPA

the way data is processed within an object

Mot voL OPLOETE TA AVTIKELMEVA, KAVTE EPWTHOEL OTTWG
= [owa eival ta tpaypota (things) (classes/objects ) ta onola epunAékovtal oto cuoTNUA?
" Tumpémnel va yvwpllw ya va eipat og B€on va ekteAéow To poAo pou; ? Tu dedopéva (data) mpemel
va KateExw ? (attributes)
" TLTPETEL VOL KAVW YLOL VOL LTTOPW VO EKTEAW TO POAO HOU; TL AELTOUPYLEC TTPETIEL VAL UITOPW VO
ekteAwW? Molo eivat to behaviour pou? (methods)
= ooV mpEmeL va yvwpllw yla va Uiopw Vo EKTEAW To pOAo pou; Me roleg AAAEC KAAOELG TIPETIEL VAL

ouvbeopat/ouvepyalopal? (relations/visibility)
25
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Customer:
Mr. Brown

CreditCard: Mr. Brown’s Card

Product: 2459

Dispatch Object

DR AVGOUSTA KYRIAKIDOU
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BREAKOUT
SESSION




ANATNQPIXH KAAXEQN/XAPAKTHPIZTIKQN KAI
ME®OAQN

Yevaplo: Qavrtaoteite otL oxedldlouv e eva MAnpodoplakd cLoTNUA yLa pa Savelotikn BBALOBNRKN.
To cVoTNUO ETUTPETEL OTOUC XpNoTeg va davellovtal kal va erotpedouv BiBAla, va BAEMoLY TN
SlaBeolpotnta TitAwy Kat va kKavouv kpatnon BLBALwv.

Epwtnoelc:
1.Motec elval oL Baolkec KAAOELC TToU Bal LMOPOUCALLE VAL EVIOTILOOULE O€ QUTO TO CUCTNHA,
2.TLxopoKTNPLOTIKA (L6LOTNTEC) £xEL KABE KAAonN; (T.X. ovoua, KwoLKkoc, email, tithoc BLBAlou, ISBN)

3.Molec Baoikec cuumepldopec N Aettoupyiec (methods) Ba pumopouvoe va €xeL kabe kKAaon; (m.x.
davelouoc, emotpodn, avalntnon)

DR AVGOUSTA KYRIAKIDOU 28



API

L1
O

BJECT ORI

N'T.

D PRINCIPLES

L1
L1

Yriapyxouv S1adopEC EVVOLEC OTNV AVTLKELLEVOOTPEPN TIPOCEYYLON TIOU LLOLG
BonBoulv va avTlpeTwicou e Ta mpoBARpaTaL.

To OOAD Baociletal og €va cUVOAO aPXWV
TIOU XpnoLlpevouv otn SlaxeipLlon Ko tn
LELWwOoN TNG TTOAUTTAOKOTNTOC TOU
OUCTAMOTOC.

APIE - Abstraction,

Polymorphism, Inheritance,
Encapsulation

29
DR AVGOUSTA KYRIAKIDOU



ABSTRACTION - AGAIPETIKOTHTA

Abstraction - Apapetikotnta: anotunwon
BaOLKWYV TTUXWV, 0lyVONGON ACXETWV

AETTTOUEPELWV
= MeplAdPeTe LOVO T OYETLKA KOLL ONOVTIKA T ABSTARCTION
oTOLXElOl O€ pLat KAAon EVERYTHING IN OBJECT ORIENTED

PROGRAMMING

= Yrootnpiletatl amo duo KUpPLEC LOEEC:
— Information Hiding (armtokpuyn nAnpodoplwv)
— Encapsulation (evOuAdkwon)
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INFORMATION HIDING - AITOKPYWH
[IAHPO®OPIQN

Information Hiding

= M kKAdon Oa mpENeL va armoKPUTTEL Ao AAAEC KAAOELG TLG AEITTOUEPELEG TOU TPOTIOU LLE TOV OTOLo
UAOTTOLEITOL ECWTEPLKA WE KWOLKAC UTLOAOYLOTH.

" Erutpenel ta dedopeva (attributes) va pnv eivatl opatd otov £€w KOoUO, £tol ol peBodol (methods) eival
OLUTEG TIOV ETUTPENOUV O AAAQ AVTIKELUEVA va £XOUV TPAoBaon ota SESOUEVA UE EAEYXOHEVO TPOTIO.

= H anokpuPn nmAnpodoplwyv eivat xpnotun Kabwc ot KAACELS Kal ta 6eSopEVA TOUC HEV ITOpoUV Vo
oAAoLWOOUV arto AAAEC KAAOELC TTOU SEV MPETIEL VA TLC XPNOLHLOTIOLOUV.

Clipboard example: 6gv pmopoupe va SoU e Tic TAnpodopiec oto onpewwpataplo (clipboard) tou allovu.
MpEmnel va {ntAocoupe AdsLa yLo val EXOULLE TipOoPaon 0 AUTEC TIC TTANPodOopLEC.
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ENCAPSULATION - ENOYAAKQXH

DR AVGOUSTA KYRIAKIDOU

Encapsulation:

" JuvluaoMOG TOGO TWV Xapaktnplotikwy (attributes) 6co kat tng cupnepidpopac (methods) o pia
KAAQon Kot anokpuyPn tNG N OXETKAG AEMTOMEPELAC OE La SESOMEVN KALLOKOL

— Eadv BaAelg ta dedopéva Kal TNV cupneplpopd micw pall oe Eva aVTIKE(LEVO TOTE UTtOOTNPLlETAL N
adalpeTkoTnTa (abstraction) emeldn ta avilkeipeva pnopouv va xpnotpomnotnBouv cav building blocks mou
HUItopouV va cuvappoAoynBouv yla va Snuioupyrcouv to cUoTnua. Shell

— Encapsulation allows for a more robust model, easier to reuse

White

~S Yolk

S, * =

— O Kkpokog eival ta dedopéva (attributes) mouv mepiBaAAovtal anod to aompadl. To aompadt eivat ot péBodol (methods)
TIOU evepyouv ota dedopéval..

€

— To k€Audoc TepBAAAEL OAO TO AUYO KOL TO KPATAEL EVWUEVO VW KPUPBEL TO ECWTEPLKO TOU OO TOV EEWTEPLKO KOGLO.
To kéAudoc¢ eival n dtemadn kal To Ppovo Tpayua tou paivetal.

— Me tnv evOuAdakwon Kat tnv anokpuPn nAnpodoplwy, n EMLBAPLUVON KOTA TN CUVIAPNON HELWVETAL, KOOWC eiote
olyoupol otL otav dLopBwvete Eva MPOoBAnpa o pia KAAGOH, EMNPEAETAL LOVO O KWOLKOG TNG CUYKEKPLULEVNG
KAdoncg. 32



INHERITANCE - KAHPONOMIKOTHTA

Inheritance

= ‘Eval avilKe{pMeVO aTTO HLaL TTLO CUYKEKPLUEVN KAQON UITOPEL VoL KANPOVOULROEL T
XxopaKktnpLlotka(attributes) kal TI¢ peBodouc (methods) Ao pLa TTLO YEVIKA KAAON.

Class: Person (Super
type)

Name
Birth date
Gender

|

Class: Student (Sub
type)

Class: Teacher (Sub
type)

GPA
DisplayGPA()

Lecture ()

DR AVGOUSTA KYRIAKIDOU

Parent class, it is
more general

User

/4

specific

subclass, more J

id: String
name: String

login(id, password)

logout()

O——— parent class.

triangle pointing toJ

b

Staff

processApplication()

Student

applyOnline() a_

have additional
features

subclass may J
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POLYMORPHISM - [IOAYMOP®IXMOX

Polymorphism

" Ta YEVLKA XOPOKTNPLOTLKA HLOG KAAONG Uitopouv va. KAnpovopnBouv aAld va avilkatootabouv av
XPELAOTEL.

"  Emutpemnel oe peBodouc SLadpopeTKWV KAACEWV VoL €XOUV TO (&Lo Ovopa, EVW OL AETITOUEPELEC TNG
TPOYUOTLKAC AElToupylag Ttou ekteAeital pmopel va eival StadpopeTLKEC.

e Diriver can call startd
Car - Driver | | rmethod without knowing
+Siang bookean which subclass he is
talking to
VolkswagenBeetle Sports Car
+start(] - boolean +start(] : boolean

NMwc oxetiletat 0 TOAVUOPPLONOC LE TRV AMOGTOANR HNVUUATWY UETAEY AVTLKELLEVWV;

To attoUpevVo avTlkeipevo yvwpilel mola cupumneppopa (method) va IntAoEL Ko ortd TTOLO QVTIKELUEVO, QAN

Oev XpeladleTal voL VNOUXEL YLaL TOV TPOTIO ULE TOV OTTOLO EMLTUYXAVETOL QUTA N SUUTTEPLPOPAL.
DR AVGOUSTA KYRIAKIDOU



POLYMORPHISM EXAMPL.

L1

PR/N T TEXT 0 bj ect e

GRAPH object

PRINT IMAGE ObjeCt

Y

= H KANPOVOMLKOTNTA KOt 0 TTOAUHOPPLOUOC UTTOPOUV VA BEATLWOOUV TNV
gTTAVAXPNOLHOTTOLNGN.
" AUTO HELWVEL TO KOOTOC OXESLOGHOU, TTPOYPOLULULATIOMOU Ko testing.

DR AVGOUSTA KYRIAKIDOU
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[1010 EINAITO AITOTEAEXMA THX ANTIKEIMENOXTPE®OYX
ANAAYXZHX

To amoteAeopa TNC AVTIKELLEVOOTPEPOUC avAALUONC TOU cuOTHUATOC ival dtadopa POVTEAQL.

A model should:
— VO XPNOLLOTTOLEL pLOt TUTTOTTOLNUEVN YAwooa povieAotroinong (Ba XpnNOLUOTTOL\OOULE TN
UML)
— Vol €lval KoTtavonto a1ro TOUC TTEAATEC KOl TOUG XPNOTEC

— voL 08nyel TOUG UNXOAVLIKOUC AOYLOULKOU OE YVWOELC OXETLKA E TO cUOoTNUO

— v TopEXEL adaipeTikoTnTa
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[1]

AN OO SIMPLE PROCESS g

code classes, their attribute
variables, methods and
visibility variables, Ul,
storage etc..

Class Pseudocode

Pseudocode:
. ) Pseudocode classes, their
Design class diagrams: A attribute variables, methods

Design classes, their and visibility variables and
attributes, operations and method logic

visibility associations

Conceptual class
dlag_rams: _ Interaction logit/ sequence
Business classes, their
attributes and
associations

Feed operations to
and visibility/ also newclasses

CRC Cards
Sequence Diagrams:

Scenatios, interactions

Use Case Diagrams: '
External classes Explode Use between objects, State Chart Diagrams:
States, transitions

(Actors),external cases messages :events, nsitio;
interactions (Use Cases) operations, creation, - (ebent/action) for each

destruction class

DR AVGOUSTA KYRIAKIDOU
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Lecture’6: Use Case Modellingz Alaypappata Mepmtwoswy o
Xpriong pe UML »
. BY: AP AYTOYSTA KYPIAKIAOWXAPOYAIOY




UML USE-CASE MODELLING

= Mo TpooEyyLon TNG AVAAUCNG CUCTNUATWY LLE ETTIKEVTPO TOV XProtn (user-centred)

= AvaAUel TG arrattnoelg dltepeuvwvtac Ti¢ AAANAETTIOPACELC TWV XPNOTWV LE TO CUCTNUL.

" [poodlopilel Kat TTeEpLYpAPEL TIC AELTOUPYIEC TOU CUCTAMATOC OTTO TN OKOTILA TWV EEWTEPLKWV XPNOTWV
" OLTepLTTWOoElS Xpnong (Use cases) TTPOKUTITOUV QTTO TLC QTTOALTAOELG KOL LKOLVOTTOLOUV TLG QITTOLTH OELG.

" Movtelotrolei Ti¢ epdaveic Asitovpyikeg arrattiosic (Functional Requirements)
= “System will print receipt when payment is processed”
= “Student needs to register in order to view their grades”
= “Customer can search for books”

" “Customer can write reviews”
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USE CASE MODELLING: ATAAIKAXIA

H dwadikaoio repthapBavel tTnv tekpunpiwon

Who /what initiates an interaction with the system (TToLo¢/tL aAAnAoemIOpA e TO CUOTNUA)

What information goes into the system (tL TAnpodoplec eloEpyovtal 0to cUOTNUA)

What information comes out and (Tt ﬂ)\npow Q1o To cUoTNUA)

What the nf
of it — the f

TTAPEXETAL)

Use-Case What is the functional goal? \e. what they get out
AELTOUpylO TTOU TOU

Actor Who wants it¢

Scenario What is needed to accomplish goal? —

business tasks.

J
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Usk CASE MODELLING: AIAAIKAXIA

= [Ipocdlopilovpue touc Actors
" [pocdlopilovpe ta Use-Cases
" [Ipocdlopiloupe 10 System Boundaries

" [MapouclA{OUUE TIC TTEPLITTWOELG XPNONG (use-cases) KOl TIG OXECELG LETANU QUTWV KOL TWV
XPNoTwvV (actors) He TNV dnuloupyla evwg Slaypappatog Teplmtwoewv xpnong (Use-Case
Diagram)

" Anuwoupyoupue eva Use-Case scenario ylo kdBe nepimtwon xprnonc(use-case)

" BeATLWVOULE TO HOTEAO OE CUVEpPYOOLO LE TOV TTEAATN
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UML ACTORS

AvturpoowTtelouv otrolovdénTrote/otdNTToTE (anyone/anything) tTo omolo eival ektog tou
OUOTAMOTOC KoL XpeLaletal va aAANAOETTIOPAOEL UE QLUTO.

=  Ou o epdaveic actors eivat oL AvOpwTtToL TTOU OO XPNOLUOTTOLHCOUV TO CUCTN A

= AM\a cuctipota (databases, servers maintained by other people, legacy systems, bank systems)

— Ta omoia mpeTeL va aAANAeTIdpACOUV PE TO cUOTNUA HaG - need to interact with our system

Initiate system activity, e.g a use-case, for the purpose of completing some system functionality

O actor AVTLITPOOWTTEVEL EVaL pOAO TOV OTToLo TTaileL o xprnotng otav aAAnAoemidpad e To cUOTNUOL.

eg. DreamVideo case study

- Sales Staff - Customer

- Smith - SalesStaff

DR AVGOUSTA KYRIAKIDOU 43
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'TANATIPOZAIOPIXETE TOYX ACTORS: KANETE
AYTEX TIX EPQTHXEIX

il

=h

<>

Po

H

Molog Ba XpNOLUOTTOLNOEL TO CUOTNUO?

Molog Ba eloayel, Ba xpnotlpomolel, Ba evnuepwvel N Ba dtaypadel mMAnpodopiec amo to cucTNUA;

Review the list of
NMotoc evlLadEépeTarl yLa pia cuykekpLpévn Aettoupyia i untnpeoia nov naEkehotdesssvotnuo;
Aev eival 6ol oL
stakeholders actors.
AAAQ avutn €ival pa
KaAn opxn yia va
Motol ival oL e§wTepLKOL TOPOL TOU CUCTHLATOG; OlVOYVWPLGOUE TOUC

mOavouc actors.
Mola aAAa cuothpoata Ba rtpemel va aAAnAoemidpoUV PE TO UTIO AVATTTUEN OUOTNUO VLA VO UTTOPEL
va OAOKANPWOEL TIG AELTOUPYLEC TOU;

Molog Ba utootnpilel kol Oa cuvtnpel To cuoTNUO;
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UML ACTORS: EXAMPLE

Online bookstore case study example Actors:

Customer - can order books online, browse catalogue,

S
write reviews etc. ctol

pyman A

Na Bupdote ot actors ival OTTOLOCSATTOTE h
OTLONTTOTE EVEPYOTTOLEL pLa AELTOUPYLOL TOU

Sales Staff - can place orders on behalf of customers,
write reviews, reply to enquiries etc.

Directors - can print sales reports oUGTHHATOC | TIPETTEL VO AAANAETTIOPAOEL ME TO
UTTO avaTrtuén cvotnua ywa thv avtaAlayn
mTAnpodopLwv
Warehouse System - needs to interact with the system to ne Ac\ors
maintain audit, check availability N\dch‘

VisaCheck - needs to interact with system to verify credit card details
DR AVGOUSTA KYRIAKIDOU 45



UML ACTOR NOTATION

DataBase
0 sales
Customer Administrator i
An?eg i i VisaCheck

Student BillingSystem

DR AVGOUSTA KYRIAKIDOU
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TYIIOI ACTORS

[IPQTEYQN (PRIMARY) ACTORS

Primary Actors

AAANAsTTIOpOUV ApECA UE TO CUOTNHA

ATtrattoUv tn Bondela tov ocucTAMATOC, Kat £Tol KAavouV Initiate Ekvouv pLa
A€wToupyilal TOU GUCTHHOTOC

Elvail autot yla toug otroioug oxedlaletal to HEANOVTLKO cloTnMa
Elvoll autol TTou eKTTANPWVOUV TOUG OTOXOUC TOUC UE TN XPAON TOU CUOTHALOTOC

E.g: Borrower in a Library System, Student or Lecturer in a University system
Customer in an online shopping system.
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TYIIOI ACTORS
AEYTEPEYQN (SECONDARY) ACTORS

Secondary Actors

= AAANAETOpPOUVV EPHECA UE TO CUOCTNUOL
= To cvotnua xpetaletal tnv Bonbdela toug
" [lap€xouv pLa uTTNPEcia 0to HEAAOVTLKO cUOTNUQ, TT.X. ot Bondntikn vrrnpeoio

" EKTTANPWVOUV EUUECO TOUG OTOYXOUC TOU XPNOTN TTAPEXOVTAC OTO cUOTNHA BonBNTIKES
UTTNPECieC TTOU B OAOKANPWOOUV QLUTOUC TOUC OTOXOUG

E.g: Database Administrator in a Registry System,
VisaCheclc system in a payment system,
Warehouse system in an e-commerce system
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TYIIOIACTORS: UML REPRESENTATION

Primary Actor

Online Shopping System

Secondary Actor

Customer

Payment
Authentication System

Ou Actors TotToOcTOUVTOL EKTOC TOU GUOTAMATOC. OAoL oL actors O€ Eva Staypappa
TPETTEL VAL oXETL{OVTOL LE TOUAAXLOTOV pia TTEPLTTTWON XPNon¢ (use-case).

DR AVGOUSTA KYRIAKIDOU
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MONTEAO IEPIIITOQXEQN XPHXHE (USE CASE MODELLING):
OPIZMOZXZ INEPIIITQXHY XPHXHX (USE CASE)

= O Aewtoupyiec TTOU UTTOOTNPLlOVTAL ATTO TO GUCTNHA.

" [lepypadouv T Aettoupykeg atrattiosls (functional requirements) TTou TTPETTEL TO cUGTNHOA VOl
uTtTooTtnpilel

= E.g Place Order or Write Review  or Search for products
"  Texvikn Baolopévn o oevapla (Scenario-based) otn UML

» KaBe mepimtwon xprong mepLypAdETOUL WG ULO OELPA PNUATWY TOU TPOTTOU KLE TOV OTTOl0 Eval
OUYKEKPLUEVO cUOTNMA UTTOPEL var XpnoLpomolnBel atrd touc actors (TEALKOUC XPNOTEC N AAAQ
ouothuata)

" M Teplmtwon xpnong (use case) evepyoTtroleital ammo Toug actors (cuvOwWC Toug Primary Actors)
= ‘Evag actor pmmopel va cuoxetiletal UE TTEPLOCOTEPA ATTO £VA use-cases
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Usk CASES: UML NOTATION

Ovopa use case: ZUVOUOGUOC PHHOATOC-OUGLAOTLKOU —

Place Order earch for Books

" KaOg use case aVTUITPOOWTTEVEL Lol AELTOUpPYLa TNV OTTOLOL EVEPYOTTOLEL O actor. Elval pa
TePLTTWON XProng ToUu CUCTAUOTOC

= Use-Cases QVTLHETWTITI{OUV TO CUCTNMO WE HAUPO KOUTL

= Kataypadouv 1troioc¢ (actor) KAVeL Tt (Trw¢ aAAnAsmribpa pe to cuotnua (interaction) , ylo ToLo
okotro (goal),

XWPLC var aoxoAeital e TOL ECWTEPLKA TOU CUOTHUOTOC.

DR AVGOUSTA KYRIAKIDOU
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IDENTIFYING USE-CAS.

.
S
L

[l kKABe actor amodaociote Toleg Asttoupyieg (functions) xpelalovtol

University Online System Example:

Student - upload coursework,

- print transcript

Lecturer - enter coursework feedback

- record attendance

StudentRecords - generate transcripts

DR AVGOUSTA KYRIAKIDOU

Upload CW
Print
Transcript
Enter CW
Feedback
Record
Attendance

Generat
TranScript
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[IDENTIFYING USE-CASES

Xprion twv Tpodiaypadwv AMULT)CEWY YLX TOV TIPOCOLOPLOHO TWV TIEPLTITWCEWV X PT 01§ ATIO
TNV OMTIKN YwVia €vOg actor
= [loleg eival oL KUPLEG AELTOUPYIES (AELTOUPYLKOTNTA TIOU aTtalTelTaL) Yia K&Oe actor; (AELTOUPYLKES
amntattrioetg)(functional requirements)
" Oampemel o actor va dtaBaoel/ypdyel/aANdEel omoladriote TTANpodopia TOU CUGTHHATOG;
" O TIPETEL 0 actor val EVNLEPWVEL TO CUCTNHA VLA EEWTEPLIKES AAANAYEG;
= EmBupel o actor va evnpuepwveTal yio amtpOBAETITEG AANQYES;

OuuNOEiTE OTL OL TTIEPLTITWOELG XY PTIONG ATIOTEAOVUV TO ONEIO EKKIVNONG YL TO SOUVAULKO
HovtéAo (dynamic model).
— Ameikovi{ouv AelToupyia
— AMAG dev mpoadiopifouv Tn cupTiepLPopd EVOG CUCTHATOG N VAL OELYVOUV TNV CELPA JLE TNV OTIOLN
OUYKEKPLUEVEG AELTOUPYLEG EVEpYOTIOLOUVTAL. (AUTO €ival KATL TTou Tipoodlopiletal oTo object
sequence model)
— To dlaypAUpOTA TIEPLTITWOEWY XPToNG OV OELYVOUV TIWG AVTAAAAGCOVTOL TA UNVULOTO KAl OEV

glvat SLay paAppaTa PoTiG DR AVGOUSTA KYRIAKIDOU 53



USkE CAS.

DIAGRAMS

L1

» TEooepa oToLYELN:
 System — or part of system (kaBoplopEva opla)
* Actors
* Use-cases
* Relationships

‘Eva oUOTN O MTTOPEL VOl ATTOLTEL TIOAAX SLOY PA U LOTO TIEPLTITWOEWV
XPYOMG KOl EIVOL OKOTILHO VO SLOTNPOUVTOL OXTIAX KoL A LECL.

Timetable Sys’rem

View
Timetable
Student \

/

7

Actor Relq’rionship} Use Case

DR AVGOUSTA KYRIAKIDOU

Actor \
e
I”
b

Mepimrwon
Xpriong

-
’
-
,
-
-
: E

@orrnrig

4

Eyypaer oto
Maénua

‘\
\‘\
AMnAeTIiBpaon \

Boundary

What'’s a part of

the system
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Example — Online Pet Shop

Pet Shop System

Choose an
Initigtes Place an
Customer 2RI Credit Card
W Processing
Jes System
Track
-.
iQJ‘
Pay for an
Order

Primary Actor

Primary actor is one having a goal
requiring the assistance of the system —

it thus initiates a system activity. Secondary

actor

Secondary actor is one from which the

. DR AVGOUSTA KYRIAKIDOU 55
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Example — Reservations System 2

Reservations System

Check-in
Passenger

/

Ticket Clerk Add reservation

O\

\\

VAV

/

Cancel
reservation

N
v

Primary Actor Edit customer
details

A
1Y
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Example

Reservations System

System

Check-in Boundary
Passenger

Add

reservation

N
Ay

N

Ticket Clerk

Cancel
reservation

N
y

WRONG! Calling
Edit customer the Clerk is not a
details v functionality of

/ the system
Call Ticket

Clerk

o
U

A
\/
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BREAKOUT
SESSION




= Sxeblaote eva SLaypappo mepmtwoewy xpnonc (Use-Case
Diagram) yla To mowyvidL Tetris.

a8 MARATHON
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Tetris Game

@
Move Righ

Player

Pause Gamé¢




adding more design detail

* To OLOYPAMMOTA TIEPLTITWOEWYV YXPTIONG AVATIAPLOTOUV TN AELTOUPYLKOTNTA ATtO TTIAVW TIPOG TA KATW - in
a top-down manner.

* To apytké Bripa eival va TipoodLopLoTel OAN 1 CUPTIEPLPOPA TOU CUCTIUATOG TIOU TIPOKELTAL VAL
dnuovpynBei og avwtato emninedo (top-level behaviour)

*  AvayvwpiCoupe TIG PaOIKEG AELTOUPYIEG KOL OAQL TOL TIPAY LOTOL TIOU TIPETIEL VO UTIOPEL VO KAVEL TO
oUOTNMO.

* JuveyiCoupe va TPpocOETOVUE AETITOUEPELX OTO OLAYPOUPHA LOG LE TNV aTtoouvBeoT TwV
TIPOOSLOPLOPEVWV TIEPLTITWOEWV XPTIONG (USe-cases) o€ AAANEG TIEPLTITWOELG XPriong (use-cases) oL
otmoieg <<meplAapBdavovrtai>> (xpnotpomotovvral) (included) 1) <<emekteivovtat>> (extended) amo
TLG TIEPLTTTWOELG XPTIONG AVWTATOU ETULTIEOOU

* Meg aquTO TOV TPOTIO UTTOPOUE VO OELEOVE TN OYECT YEVIKEVOT|G/ELOIKEVONG

(generalisation/specialisation) peta&u Twv use cases
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Elbn oxeoswv

* MetaéU tou actor kot Twv use-case
* O Actor xpnotipotolei/evepyoTolel Eva use-case , association relationship

* Meta&V use-cases: ZTEPEOTUTIO

* Tpla otepedTuna UML
<<extend>> to omoio mpocdiopileL GYEOT EMEKTOONG 1] OTIOLX E(VOL TIPOALPETIKT)

<<include>> 1o omoio mpocdiopilel oyEon cuUTEPIANYNG 1) OTIOIO E(VOL UTIOX PEWTLKM

> Y€0T) YEViIKELONG LETOEV USe cases, 1 oTola Ol VeL KAnpovoplkotnta (inheritance), Tnv
delyvoupe pe eva ddelo (hollow) triangle

* Meta&V actors: Mevikevon (Generalisation) Twv actors (kAnpovopikotnta- inheritance)

* T va del&oupE OTL UTTIOPOUPE VO EXOUE TIOAAL ELON XpNOTWV
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YXEXH METAZEY ACTORS -TENIKEYXH

= XPNOLMUOTIOLOUME TN YEVIKEUOT) TWV actor dtav BENovpe va Sei§oupe opoloTnTEG PETAED TWV actors

= Xyé€om Generalization/Specialization.
= Ouactors Oa ipenel va epdaviouv kowvr] cupnepLPopa o€ CYECT LE TO CUCTI O

= O ocuPPOALOUOG Eival pLa GUPTIAYTIG YPOUMT] TTIOU KATOATIYEL O€ EVa KEVO TPlywVvo. ATIO TOV ELOELKEVEVO
OTOV YEVLIKO actor.

(oe Mevikeu
o % wonn /jj\
\“ MNpéowTto ,/" %
’,, User /1 I"“K

MNpoTrruyioxog MeTamrruyiaKas
DoiTnTig DorrrTg

KaBnynrig @oimrAg

Customer Administrator
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]

ERALISATION OF ACTORS - EXAMPL.

L1l

University Assessment Records System
(UAR)

View Feedba

UAR
User %\
A
Student
Lecturer

Enter Feedbac

0

Viﬁ\;{f m?rks

Students

DR AVGOUSTA KYRIAKIDOU
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* T fripoTa NG TEPITTITWONG X PIONG Use-case (A) cupmepAapfavovTal Ta Bripata TnG MEPITITWONS
xpriong Use-Case (B)

* HA avadepetal wg Paotkn kat n B wg cupmepthapPavopevn (included) mepimtwon xpriong

* To 1680 apyiCel amd To use case A kol TIAEL 0TO USe case B yla va 6ei&el OtL “yia va ekteAeoTel 1) Aettoupyia (use
case A) tpemeL n Aettoupyia (Use case B) va ekteAeoTEL TPWTA TOUAGYLGTOV pia popa.”

* Eivarvmoypewtikn cupmnepiAnn (mandatory inclusion) — Ty yla vat eKTEAECTEL ETIITUY WG 1) TIEPITITWON
xpriong A, n mepintwon xpriong B MPEMEI NA OAOKAHPQOEI EMITYXQZX touAdaytotov pia popd.

* Edv pia mepimtwon xpriong <<meptAapBaver>>( <<includes>>) apkeTEG ANNEG, OAEG AUTEG OL AAAEG
neptritwoelg xpriong MPEMEI NA OAOKAHPQOOYN MPQTA, av kal oTta SLoty PO AT TIEPLTITWOEWVY

XPTIONG O€V oG eVOLADEPEL T CELPA JUE TNV OTIOL0L OAOKAT|pWVOVTAL.

66
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> (Complete Billing
L cindudes””
..PI

Re
ace Order ) USQAI./ .
Ify

<<};7;[&&;§ o Avuthorise
= Payment

* <<includes>> is used when:

* Abstracting common behaviour (Apatpovpe koivr) cupmiepipopa) -
ouUTEPLPOPA TTOU EIVAL TTAPOHOL OE TIOAAEG TIEPLTITWOELG X PTIOTG UTIOPEL VAL
OLaXWPLOTEL O€ EEYWPLOTEG TIEPLTITWOELG X PTIOTG-

* Decomposing complicated behaviour that is mandatory (AmoouvBeon
TLEPLITIAOKTG CUUTIEPLPOPAG TIOV EIVAL UTIOY PEWTLKT))-
Zexwplote TNV WG Eexwplotn TEpiTTWon Xpriong kat adrjoTe Toug AAAOUG va TNV
"ouumeptAdBouv"
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Complete Billing
44\n§&9§9§/ etails

Re,,
Place Order ) qu

<<},\7;[&&;§ o Avuthorise
s Payment

7y

Tu onuaivel <<includes>> mpaktika:

Elval éva use case Tou eKTeAeital mAvIa w¢ LEPOC EVOC AAAOU use case.

To kUpLo use case dev unopei va ekteAeotel xwpig to included.

Elval ocuxva emavoypnotponotiotpo (dnA. kot dAAa use cases UMopPEL va TO XPNOLUOTIOLOUV).

JuvnBwG To CUCTNHA TO EKTEAEL aAUTOMOTA, XWPLC VO aTtaLTE(TAL ETILITAEOV EVEPYELO OO TOV XPNOTN.
Mrnopeic va okédteoal ta <<includes>> use cases WG AUTOUATOTOLNUEVEG AELTOUPYLEG TOU CUOTHUOTOC, TIOU
ocupBaivouv navta, ECWTEPLKA KoL UTTOXPEWTLKA 0TO TTAALoLO EVOC KUPLOU use case
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reservations system

Initial Reservation System

Design
Check in
Passenger
Add
Reservation
Cancel
Reservation

Ticket Clerk

Detailed Design
aggregation

Check in
Passenger

seat
<<includes>> > Check Available
Space

S<inc|
Udes>
32> Record
Passenger Info
Cancel <<j
. ncludes>>
Reservation S .
Update Seating
Chart

Reservation
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Book Store System

Authenticate
User

Customer

Search for
Book
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* AuTr] n ox€om UTIOONAWVEL OTL N TIEPITITWOM) X Pr)onG B emekTeivel TN AELTOUPYLKOTNTA TNG TIEPITTITWONG
xpriong A xwpign A va to yvwpidel

m <<extends>>
Ext point; h

* To base use-case A pTtOpEL va evepyoToinom To use-case B otav kamoila kpLtrjpLa AN pwOolv. Autd ta
KpLTrjpLa ovopaovton extension points

1. YTIOVOEL TIPONLPETLKT] ETMEKTOOT)— TL.Y TO USe-case A UTIOPEl vo eKTEAEOTEL ETILTUY WG YWPLG TO Use
case B. To use case B emekTel(veL TN AELTOUPYLIKOTNTA TOU USse case A (TipocBEtel cupumepidopd) povo
otav AN pouvTal oL kaBoplopeveg cuVONKEG.
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( Extension points:

Customer select
\ product e

<<extends>>

Customer Customer selects goods
Place Order
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Initial .
. Reservation Sub-Diagram:
Design ation System g

Check in
Passenger

Add
Reservation

Ticket Clerk

Cancel
Reservation

To add Detail

extension Check in <<includes>>
Passenger

Assign Aisle
eat
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Book Store System

Send membership details
to new email address
Reglsier
/ 43)“6“ .
Edit email
“\\Siin /
Custom address LS Udes>>
e’\ - Avuthenticate
Change ff\ﬁ?‘,"des . user
password :
Search for
book

Note: The primary actor is only linked to the primary use case and not to the <<extends>>
or <<includes>> use case DR AVGOUSTA KYRIAKIDOU 24




* H oxeon yevikeuong ypnotpomoLeital otav:
* Mia mepimtwon xpriong eival TapOuoLa e (Lo AAAT, AAAX KAVEL Alyo TTIEPLOOOTEPQ.
* Bd&loupe TV Kavovikn/kowvr) cuutiepldopd 0€ pia TEEPITITWON X PTIONG

* TNV €LOLIKT) CUPTIEPLPOPA OE L EEYWPLOTT] TIEPITITWOT) XPTIONS

DR AVGOUSTA KYRIAKIDOU 75




H ox€on enéktaong <<extends>> pmopei emiong va ypnotpomnonOei yia va Seiel kot tnVv ox€on
YEVIKELONG.

n >yedldleTal amod plo epITTwon xpriong B o€ pia mepimtwon xprjong A yia va dei&el 6tLn mepimtwon xprjong B
ETIEKTEIVEL TN AELTOVPYLKT) CUPTIEPLPOPA TNG YEVIKOTEPNG TIEPITTITWONG XPTIoNG A.

QQ0T000, OTIG TIEPLOCOTEPEG TIEPLITTWOELG AVTY] 1] CVPTEPLPOPA B pTropovce emiong va katadeLyOei
OTITLKA LE JLO O HELOYPOAPIO KAT)POVOULKOTITOG METAED TWV TIEPLTITWOEWV X PrIONG, TO KEVO TPiywvo

OTTO TLG YEVIKEG OTLG EEELOIKEVUEVEG TIEPLTITWOELG X PY{ONG.-
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[ETRIS GAME

* In groups of 3-4
= Draw a use-case diagram for the Tetris game

= Add more design detail to your previous diagram
with includes and extends
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TETRIS GAME SAMPLE USE CASE DIAGRAM

Tetris Game

Pause Game

/

Move Right

ove Down

Select Game
Mode/difficulty

Player

<<includes>>

Start Game
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TEKMHPIQXH NEPINITQOXEQN XPHZIHY - SENAPIA
(SCENARIOS)

Ta ogvapla (use case scenarios) eival Lot akoAouBia B UATwY yLao TO WG KTIOPEL va X potpoTon Ol pia
OUYKEKPLIEVT] AELTOUPYLKOTNTO TOU CUCTIOTOG ATtO TOV TEAIKO XP1oTN (1], OE OPLOUEVEG TIEPLTITWOELG, ATIO

GAAO CUCTN A AOYLOHLKOD).
* MNeplhapBaverol we HEPOC TNC TTEPLYPOPNC TTEPLITTWOEWV XPNONG

* KdaBe mreplmrtwon xpnong TPETTEL VoL TTEPLYPADETAL OE €va £yypado ponc YEYOVOTWV N
ogvapiov.

* To scenario Opillel TL TTPETTEL VA KAVEL TO CUOTNUA OTOV 0 SPAOTNG EEKWVA LA TTEPLTTTWON
Xpnone.
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[IEPIEXOMENA ITEPIITOQXEQN XPHXHX

= To Brjpota TwV TEPLTITWOEWY XProNng TIEPLYPAPOVTAL HUE ATIAEG KATADATIKEG KAl CUVTOMEG TIPOTAOELG.

= ALCTUTIWVOUV HE aKPIBELA YLO TO TL KAVEL TO CUCTNO KOL TL O TIPWTEVWV actor.

= Agv eplypadetal To WG SOUAEVEL TO GUOTNUO OAAX LOVO TO TL KAVEL.

= Agv mieplypddovtal otolyeia TNG SLeTMadniq xprioTn, OTwG Kot AAAa oToLyela TTou adpopouv T oxedioon
TOU AOYLOMLKOU.



Mwc dnuoupyoU e TaL oevapLa

Mo kABe TepiTtTwon xpriong, KataypaPte TV meptypodn tg. AUTo EPLAAUPAVEL TNV TTOPOXT] TWV
akoAouBwv AnpodopLwv

Use-case name

Actors involved (Primary actors, autoUg Ttou evepyoTiolouVv/initiate To use case)

Brief description (ZUvtoun meptypadn)

Typical course of events tepthapuBdvel Tnv kOpLa por] yeyovotwy (8pdaon Tou actor Kol amtdkpLon
TOVU oUOoTNMAaTOoC) (actor action and system response)

Alternative course of events eVOANAKTIKEG POEG TIOU €ival EVOANAKTLKES ETILTUXNLEVEG T
ATIOTUXNMEVEG POEG EKTEAEDTG TNG TIEPLTITWONG X PTIONG.

Preconditions mpoUTI00€0EL TTOU Elval ATIOPA{TNTEG YLa TNV EVAPEN NG TTEPITITWONG X PTIONS.

Post conditions peta-ocuvOnkeg mou kaBopifouv TNV KATACTHOT) TOU CUCTHOTOG LETA TO TEAOG TNG

mepimTWong xpriong.
Assumptions — oTIOLECONTIOTE AAAEG ELKOGLEG UTTOPEL VAL KAVOULE

i FRWNE

© Yo
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DOCUM.

SNTING Us.

SCENARIO

H CAS.

S - WRITING TH.

[L]

[y

Typical course of events:

Alternate course of events:
Postcondition:

Actor Action:

DR AVGOUSTA KYRIAKIDOU

System Response:
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Customer

Pe

t Shop

Pet Shop System

<<includes>>
Choose an

animal

Avuthenticate
user
ds> .

Extension points:
Customer not
registered

N

<<includes>>
Check
Place an Availability
order
Track Order

Pay for an
Order

/

Credit Card
Processing
System

DR AVGOUSTA KYRIAKIDOU
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Actors
Description

Typical course of
events

Alternate courses

Precondition
Post condition

Assumptions

Customer
This describes how a customer can select a particular animal from the website

Actor Action System response
Step 1:This use-case is initiated by a customer Step 2: Invoke <<includes>> use-case Authorise User.

Step 3: Customer provides username /password
Step 4: If correct, Customer is presented with a list of
animals

Step 5: Customer selects an animal from the list

Step 6: Invoke <<includes>> use case check availability
Step 7: Customer receives confirmation

Step 2: If the customer is not already registered, then Invoke <<extends>> use-case, Register.
Step 4: If username /password incorrect, then inform the customer and start the process again
Step 6: If the customer chooses an animal that is not available, then a notification is sent to the customer

This use-case is initiated by customers
confirmation

None at this time 85
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University online Library system Case Study]

*  KaBe dportntig(student) pmmopel va davelotel éwg kot 3 BLBAla tautoxpova.

Ol doltntég propouv va Tepnynbouv oe evav nAektpoviko Kataloyo BLBAiwv (browse an
online catalogue for books).

O bavelopoi(Loans) TpemeL va kataypddovtal ylo cuyKeKpLLEVa avtitutra BLBAlwy Kal oxL
QATTAWG YL TOUC TITAOUC TOoUC, KBWC UTTOPEL val UTTAPXOUV TTOAAQTTAQ avtituTra Tou dlou
BBAlov.

 Edav oAa ta avtitutra evoc BiBAlou (book copies) elval davelopéva, o doLtnNTAC LITOPEL var KAVEL
Kpatnon.

* H kpdatnon(reservation) kataxwpiletal otov TitAo tou BLBAiou. Evag poltntng umopel emiong va
eTTEKTELVEL TOV Savelopod tou, edpooov to BLPAlo dev €xel AdN kpatnOel ard aAAov.

e Otav €va avTiTUTTO TOU CUYKEKPLUEVOU BLBAiou yivel dtabéotpo, o BLBALONKApLOC TO
deopelel(reserve) yla Tov dpoltntn Kot 0 dpoltnTtng eLOOTTOLELTAL OTL TO AVTITUTTO TOU Elval
ETOLMO yLa TTopaAafn.
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University online Library system Case Study]

KabBe doitntnc(student) pmmopel va davelotel €éwc kat 3 BLBAla Tautoxpova.

Ol doltntég propouv va Tepnynbouv oe evav nAektpoviko Kataloyo BLBAiwv (browse an
online catalogue for books).

O bavelopoi(Loans) TpemeL va kataypddovtal ylo cuyKeKpLLEVa avtitutra BLBAlwy Kal oxL
QATTAWG YL TOUC TITAOUC TOoUC, KBWC UTTOPEL val UTTAPXOUV TTOAAQTTAQ avtituTra Tou dlou
BBAlov.

 Edav oAa ta avtitutra evoc BiBAlou (book copies) elval davelopéva, o doLtnNTAC LITOPEL var KAVEL
Kpatnon.

* H kpdatnon(reservation) kataxwpiletal otov TitAo tou BLBAiou. Evag poltntng umopel emiong va
ETTEKTELVEL TOV Savelopo tou, epocov to BLPAlo dev €xel AdN kpatnOel ard aAAov.

 Otav €&va avTituTTo TOU CUYKEKPLUEVOU BLBAilou yivel StaBéotpo, o BLBAL0oONnkapLOg TO
deopelel(reserve) yla Tov dpoltntn Kot 0 dpoltnTtng eLOOTTOLELTAL OTL TO AVTITUTTO TOU Elval
ETOLMO yLa TTopaAafn.
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University online Library system Case Study]

 Kabe doitntnc(student) pmopel va davelotel (borrow) €wg kat 3 BLBAla Tautoxpova.

*  OL poutnTtéC pmopouv voa TepnynBouv oe €vav NAEKTPovikd katdAoyo BLBAlwv (browse an
online catalogue for books).

* Ou davelopoi(Loans) mTpETEL var KataypadovTal yLo cuyKekpLpeva aviitua BLBAlwv kat oxl
AmTAWC YLt Toug TitAoug Ttoucg, KaBwg pmopel va utapyouv TTOAAATTAQ avtituma tou iblou
BBAlov.

 Edav oAa ta avtitutra evog BPAlou (book copies) eival davelopéva, o poltnNTAC UTTOPEL va KAVEL
Kpatnon (place a reservation).

* H kpatnon(reservation) kataxwpiletal otov Titho tou BLBAlou. Evag poltntng Ummopel emiong va
ETTEKTELVEL TOV Saveloo tou (extend their loan), ebooov to BLBAio dev £xel 6N kpatnBel atmod
AAAov.

e ©Otav &va avtitummo Tou ouykekpluévou PBiBAlou yivel dwaBeopo, o BBAoOnkapLlo¢ toO
deopevel(a copy is reserved) yla tov dottnt Kot o poutntng ewdotroteital(student is notified)
OTL TO AVTITUTTO TOU €lval £TOLUO yLa TTapaiafn.
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Student

Sample solution

Library System

vo
Borrow Book 44\“°\

Ext point: If all books $
are out on loan

Extend book
loan

h

-
AN

— —
—
——

S<extends>>

[<

7 k ¢
Browse 44\“°\ v3>
Catalogue C.hecl.(.
s77 availability

Notify for / Librarian
Collection

ecord loan
against

Ceserve BOOD
Ext point: When book copy
becomes available \

A ™
% | /
2 |
o
v
\/
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Something for Everyone — SFE Case Study

* SFE is a shop which sells various products.

* Customers can purchase products from clerks.

°* |n order to make a sale, clerks scan items, calculate the total and
obtain the payment from the customer.

* A payment can be done by cash or credit card.

* A customer can refund a purchase. For this to happen the clerk will
ask for the receipt and will refund the payment (cash or credit).
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Customer

SFE System

Make
Purchase
Refund
Purchase
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Clerk
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SFE System

In order to make a sale, clerks scan items, calculate the total and obtain the

payment from the customer.

A payment can be done by cash or credit card.
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SFE System

A customer can refund a purchase. For this to happen the clerk wil
ask for the receipt and will refund the payment (cash or credit).

_ 2ipdud
.Ccsh Refund
RQRISIFEUSJALFRIAKIDOU
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