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Conceptual
Class Diagrams

(CCDs)




not the same as Design Class Diagrams

e MHN pmtepdevete to CCD pe tig taéelg mou teAka KataokeLAadeTe.

* OulkAdoelgota CCDs eivat n BAZH yia auteg tig KAAOELG, AAAG TO TIPWTO
dlaypappa kKhAacewyv tou oxedladete/pyovrelotmoleite yia to €pyo cac AEN Ba
elval akpBwe OTIWE AUTO TIOU TEALKA KWOLKOTIOLEITE

 Ta Conceptual class diagrams povteAotmtolovv Entity/Business classes
HOVo

 Kata n diapkela tou axediaocpou (design)

— ouvexidoupe va BEATIWVOUUE TIC KAAOELG OVTIOTNTWYV (entity classes) Kat TIg
oupTePLPopEC TOoug (MEBOdOLC TOU()

— [lpoocdlopidovpe vea eidn AVTIKEIPMEVWV/KAQCEWYV TIOU ATTALTOUVTAL YLA TLG
arodAaoelc epapPOYrC TOU VEOU CUCTAHATOC

— Boundary/Interface classes and Control classes
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KUpla OOULKO CUOTOTLKA

* Classes (Entity/Business classes)
QVTLTIPOCWTIEVOUV TA (0N TWV AVTIKELPMEVWV

* Associations
QVOTIOPLOTOUV OYECELG (AAANAETOpaoT)) HETAEY KAAOEWY

* Attributes
glvat 6edopéva (Trou Ba BENa e va atoBnkevooupe) kKot Ta oTtola BpiokovTtal o€
KA&oeLG. To Ovopa KABe Yo pakTnpLoTikoU pmopel va akoAouBeital amd
TIPOQLPETIKEG AETITOMEPELEG OTIWG O TUTIOC KL 1] TIPOETILAEYEVN TIUY] (type and
default value).

* Operations or Methods
Aeltoupyieg Tou ekTEAOVVTAL ATIO TIG KAAOELG KOL TA OTLYLOTUTIA TOUG. Tt
UTIOPOUV VO KAVOUV TO AVTLKEIPEVA TNG KAdONG; 2€ TL Ot avtamokplBouv ta
QVTLKEIPEVA TNG KALONG;

* Generalisation/Specialisation

ouadoTIONOoN KAACEWY OE LEPOAPYLEC KANPOVOULKOTNTO
H r] n pDR&&GO&STAK IAKIDOLEJ. r] g



business operating e
forms procedures regylations &

Literature survey standards

Writing user stories

Stakeholder survey User interviews
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Mou tic Bpilokoupe? Mou va Kottaéoupe?

* Things that have common, similar attributes, behaviours, and
common semantics (e.g. Employee, Product)

* Occurrences or events that are part of the information domain for
the problem (e.g. payroll system initiating bank transfers)

* Roles played by people who interact with the system(e.g. managers, students)

* Organisational units (e.g. working teams, departments) that are relevant to the
system under development

* Places (e.g. a manufacturing floor) that establish the context of the problem and
the overall function of the system

* Structures that define a class (e.g. four-wheeled vehicles, building,
book /chapters)
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H opdda cuyKeVTpWVETOL Kal EVTOTIL{EL:

E€cLdkeUpEVa OUOLAOTIKA KOl PPACELS OUGLACTLKWY TTOU OXETI{OVTAL LIE TOV
Topéa/ovotnua. OuolaoTika = TIBAVEC KAAOELC

Ekdpaoerg tng popdpnc "X tov Y" (omou X kat Y elval ouolaoTika 1y ppAaceLg
OUGLOOTLKWY, TL.X., XPWHO TOU QLUTOKLVATOU).

Metapartika prjpota (1., ot pottntéC eyypadovtol o€ podnpata). — prpota =
rmiOaveg pEbodol KAAoEwv

EniBeta

APLOUNTLKEG KoL TTOCOTLKEC EKPPAOELC.

Ekdpaoelc Ktong (m.x., EXet/SLaBETel/KATEXEL).

ZUCTOTLKA OTOoLXELQ KOl OXEOELG "MEPOC TOU".

Ekdpaoslg neplektikotnTag ("neptéxer/meplhapfavet”).

Ekdpaoeig tnc popdng "X eivan Y" (0mou X kat Y gival ovuolaoTtikd | $pAceLg
OUGCLOOTLKWV).
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[Mou tic Bpiokoupe? NMou va KoLTaéoue?

* Kottdloupe Ta use-case diagrams

—  OLTIEPLTITWOELG XPrioNG E(VaL TO KAAUTEPO PEPOG YLOL VO ava(NTr)OETE
KAQOELG/aVTIKE(LEVO OVTOTHTWV.

—  OKEPTEITE TIG AAANAETILOPACELG LETAEV AVTIKELMEVWY TIOU UTIOOTNPL{OUV L
TeP(TITWON XPrioNg

— Baoloteite 0TO SLAYPAUMO TNG TIEPITITWONG XPTIONG KOL OTLG TIEPLY PAPES
oevapiwyv yla va Bpeite Eva 6UVoAo KAACEWV TIOU UTIOPOUV VA aAANAETILOpAGOUV
TIPOKELIEVOU Vo VAoTIoBei ) ev Adyw Tepimtwon xpriong

— o kaBe mepimTwon Xprjong Kol GEVAPLO TIEPITITWONG XPrions Ppeite
"OUCLOOTIKA" TIOU AVTLOTOLYOUV CGE ETILYELPTHATIKA YEYOVOTA. TO OUCLOOTIKA
OVTLOTOLYOUV O€ KAQOELG.

—  To prjpatoa (Verbs) pog divouv otolyeia yia tig pe@odoug (methods)

Place new

Y. / / / member
*  E&aywyn KAACEWV aTtO TIG ATIALTIOELG TWV TIEAATWV -

order

* Kdpteg CRC - Collaboration and responsibility cards Nouns: member. order
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identifying Entity classes

Class Name

Responsibility Collaborator
* M TEYVLIKT] AVTIKELUEVOOTPEPOUG AVAAUOT)G TTIOU

BonBa toug developers va avayvwploouv KAAGCELS,

TLG CUUTIEPLPOPEG TOUG KAl TIG CUCYETIOELG TOUG E Ta ovopata twv

, , KatdAoyog pe tig KAQOEWV Tou Ba
0()\7\8@ K)\O(GE[Q gubulveg eEumnpetioouy
QUTAG TNG KAAONG autni
« 3 B(IO'lKa UEpN: TNV KAGON
— Class (kAaoelg): To dvopa BpiokeTal To MAVW
£p0G TNG KAPTOG. Mia K&pTa Yo KABE KAAO
PPQ"]IQHF_J S : Y ,Y IT1 Class Book
— Responsibilities (euBUveg): kK&TL TOL N KA&ON
yvwpilel 1] KAVeL Responsibility | Collaborator
— Collaborator (ZuvepydTeq): piar AN KAGoT pe | N d1atnpeL tov TitAo, ijprarycatalog (yict ver
) , A , TOV ouyypaped Kol TOVievnuepwvetal o
TNV omola n TPEYOVOA KAKOT TIPETIEL VAL apdud auirimwy  |kerdAoyog Grav eAAdleL
OUVEPYAOTEL Lot VO OAOKANPWIOEL TIG EVBUVEG Stadeoiudtnta)
an Na Evnﬂgpd)v‘gt ™ 'Member'(lfla va
, , , SladeowudtnTa Tou  |SEOHEVTELN v )
— M kAdon Tou €xel TAnpodopieg IO Bi8)iou emotpapei éva Bi6Aio)

XPEL0(OUAOTE
— [Movu BonBael otnVv ekTéAEON LG EPYATIOG

DR AVGOUSTA KYRIAKIDOU



Dr A.Kyriakidou

Class - KAaoelc

= ATTAQ avamoploToTal WG EVa KOUTL e TO OVoua TNG KAGONG peca

— TO0 oTmolo OeiyVeL ETIONG TA X PAKTINPLOTLIKA (attributes) kot TIg AetTtoupyieg
(attributes and operations)

— the complete signature of an attribute /operation is:
» <attributeName>:<type>
= <operationName(parameterName:paramType...)>:<returnType>

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

BankA BankA BankA
an *ccoun an *ccoun an *ccoun BankAccount BankAccount
number deposit() number
lance i balance
Class name }0
. / deposit() deposit(rea
Atiributes / withdraw() Hwithdraw():

Behaviout \J
(operations/methods)
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Ov 1o ouvnBlopéveg peBodol oe kaBe KAdon eivau: We don’

Example: Class Door Create/Add()
Attributes: Woodtype, Colour Set/Edit()
Operations: Open, Shut, Lock, Unlock Delete()

Get /Display()

. f defir)e
Get (View/Display) )gnmqr)’ angd
rai
Set (Edit) =I9N keys
Create or Add (Constructor) —
Staff

Delete (Destructor) Staff St
aff_name: String

Staff_no: Integer

'ONEG QUTEG OL CUUTIEPLPOPEG (ML TIOPTA UTIOPEL VAL AVOLEEL, 1) MTIOPEL VO KAELOWOEL
K.ATL.) oxetiovtal PE TNV KAGOTN TIOPTA KAl ETILTUYYAVOVTOL OTIO TNV TIOPTA KOL OTIO
KoVEVA AAAO aVTIKE(pEVO!!!

SNUovTIKS 0tav oxedLdleTe TIg KAAOELG 60 G. MEBOOOL OYETIKEG LOVO UE TN
OUYKEKPLUEVN KAGOT. Mo oTLdNTIoTE AAAO 1] KAQOT) TIPETIEL VO

aAAnAoemidpd/ovoyeTiCeTal He AANEG KAAOELG
DR AVGOUSTA KYRIAKIDOU



2XEOELC HETOEU KAAOEWV

e AVTLITPOOWTTEVOUV OUVOEDELC METAEL TTOANATTAWY KAACEWV N
LLLOC KAOLONG KOl TOU €0LUTOU TNG

* 3 basic categories:
—  OXEOELG OUOYXETLONG (association relationships)
—  oX€oelg yevikeuong/elbikeuong (generalisation /specialisation
relationship)
—  0OX€oelg ouvaBpolong/ouvBeong (Aggregation/composition
relationships)
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2xXEon ZuoxEtong - Association

e Association: cUvbeon petafl kKAAoswv, ekpAleL KATOL OXEON HETAEL TwV SUO,
TIPOKUTITEL ATIO KATIOLO Pria OTLC TtPOodLaYpadEC
— Aeixvel mwg duo kKAAoelg cuoyxetilovtal
- MNw¢ aAANAeTiOpoUV peTatl Toug

e Criteria for Useful Associations
- Ma va tpoodlopioete eAeyéete TNV teplypadr tou mpoPfAnuatog (N ta
OEVAPLA TIEPUTTWOEWVY XPrRong)

- Evtorniote ta pApata (having verbs) ta omoia pag deiyvouv ox€oelg petagy
dUo KAAdogwv
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identifying association relations

* T[léte untdpyel cuoxeTLoN HETAED Lo KAAoNG A Kal pag kAdong B:
—  avTIKE(pEVO TNG A OTEAVEL UNVUPX O€ QVTIKE(EVO TNG B
—  avTikeipevo G A dnuioupyel avtikeipevo g B
—  OoVTIKE(PEVO NG A €xeL TIESIO SESOPEVWV E TIPEG AVTIKE(MEVA TNG B

—  OVTIKE(PEVO TNG A SEXETAL UNVUHA LE TIAPAUETPO AVTIKE(EVO TNG B

« [evika To avTikeigevo TNG A npenel va yvwpidel kanolo avTikeiyevo Tng B
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UML Notation

*  MLot GUOYETLOT) QVATIAPIOTOTOL WG LA YPOLUT) LETOEY KAACEWV E
£VOL OVOLOL CUCYETLONG

ZuoyxEtion arro 1o A oto B onpaivel
OTL TO A XPNOLUOTTOLEL

10 B apeoa

(yia Trapadeypa,
KoAwvtag tig pedodoug tov))

— Kad&Be ocuoyetion umopel va onpavBet (labelled), yia va yivel cadngn
dUoN NG CUCYETLONG

— Olovoyetioelg eivat eyyevwg audidpopeg - dnAadry, amd ta
OTLYMLOTUTIA TNG MLOG 1] TNG AAANG KAAONG €(vai SuvaTr] 1 AOYLKT)
LETAPaon oTtnV AAAN.

AvTi n dtadpopn eivar kaBapd adatpeTikyg-
oev armoTteAel

onAwon cxs;zttKéc belongs to
ME TLG OUVOEDELG LETOEV OVTIOTNTWY AOYLOMLKOU

Class A Class B

has-a

Faculty Department

DR AVGOUSTA KYRIAKIDOU



UML Notation

*  2uvriOwg 0TO TEAOG LA CUCYETLONG UTIAPXEL VOELEN TTAN OO TN Tag(multiplicity)
1 OTIOLO UTTOONAWVEL YLt apLOUNTLKT) OX €01 HETAEY TWV AVTIKELMEVWV TWV

KAQOEWV

Personal
Assistant

works for

Manager

‘Evac PA epyaletal yia 1 dtevuBuvtn

‘Evac dtevBuvtic umopet va €xel TToAAOUC PA.

Order

X

contains

*

belongs to

Product

Mua TrapayyeAia TrEpLEXEL TTOAAQ TTpOTOVTA KOl EVa TTPOLOV AVIKEL OE TTOAAEC

SLapopeTIKES TTapayyEALEC.
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UML Notation

* AnAwvel Tov eAdayloto .. MEyioto aplOpo TEPUTTWOEWY TTOU UTTOPEL val
EXEL LLOL CUOYETLON KAAONC.

. MropoUUE va XpNOLUOTIOL)OOUUE:
0.* or O.m or@ Zero or more + GUYKEKPLUEVOUC OPIBHOUC
1.% or 1.m One or more *  €UPOG apPLBUWV
° A A -k
0.1 Zero of one amnpoodLopLoto A 0og:
2.4 Specified range
1.3, 5 Multiple, disjoint ranges

1 o{no number or range Exactly one s a copy of
Copy 1 - ] Book

KaAUTtepa va XpNOLLOTTOL)COULE TO ... * QO TO ..m., TTAPOAO TTOU KOl T
SUo eival owota. To * xpnolpotoleital amo to. UML epyaleia
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KAdon A
Patient
Doctor
Patient

Course

KAdon B Multiplicity
Appointment 1:1..*

Appointment 1:1..%
Room *:1
Student X
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UML Notation

 Elvol KaAO va ovOUA{OUME L0 CUOXETLON LLE TO VO XPNOLULOTTOLOULE
uLa pnuatikn ¢paon (VerbPhrase)

e KaBe Akpo HLaC CUOYXETIONG OVOUALETOL POAOC
—  KABOg AKPO UTTOPEL TTPOALPETLKA VA oNUAVOEL avaAoywc yia va
Kataotnoel oadn tn puon tou poAou

Store

Personal
ot Manager
ssistan worker supervisor

Records Paid-by

Sales

Register

PaymentMethod
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between classes

 AUO KAAOELC UTTOPEL VA EXOUV TTOAATTAEC CUOXETLOELC
HeETaéL TOUC

1 Flies-to &
1 Flies-from *

DR AVGOUSTA KYRIAKIDOU



between classes

Ot TOA\QTTAEG CUOXETIOELC HeTaEL SUO KAAoswV pag BonBouv va kataypaPpoupe dtadopeTikoug pOAOUG 1 TPOTIOUG
oAANAsnidpaong pHeTaty Twy (Slwv avtikelpévwy. Kal €xouv avtiktuno otnv uAomnoinon!

1. Anocadnvilouv tn cnpaocia tng oxéong
2tn UML, &ev Aépe amAlwg "autég ol Vo kAaoelg oxetilovtal" — Aépe NOQZ oxetifovrol.
H kAdon Flight oxetiletal pe tnv Airport 0o dpopég:
* flies-from: amo mov &ekva n ntrion
* flies-to: moU mMpooyelwveTaL n TRoN
AVUO SlLadopeTIKEG oNUAcLoAOYieC = SUO CUOXETLOELG.

2. KaBopilouv diadopetika mredia (attributes) otnv uAotroinon

2e yA\wooa 0Twe N Java, autd odnyel oe dtadopetikd attributes péoa otnv idlta kKAAaon:
class Flight {

Airport departureAirport;// flies-from
Airport arrivalAirport; // flies-to

}

Av glyope povo pia ouvdeon pe to Airport, Ba nTav acadeg
av elvat yla avaxwpnon n adpen!

3. BonBouv otov cwoto oXESLOLOMO AELTOUPYLWV

Av €xelg TOANEG ouoyetioelg, umopeic va ptiagelg Stadopetikég pebddoug avaloya:
Airport

{ getDepartureAirport();

Airport getArrivalAirport();
! } DR AVGOUSTA KYRIAKIDOU



Avoid Many — Many Multiplicity

Order Products

* Eival KoAr} TPaKTIKY Vo eEXAEIPETE TIG TIOAAEG TIPOG TIOAAEG CUOYETIOELG
(many to many associations)
—  TIEPLEXEL XAPOKTNPLOTIKO(-a) IOV aipopd dV0 CUCYETI(OUEVEG KAAOELS
Ko 0€v pumopel va tomtoBetnOel o€ Koo aTto TIG KAACELG
— €LOAYETE YL KAAOT) CUOYETLONG LETOEV TWV SV0 KAACEWV
— noxéon yivetal TdTe pia TTPOog TIOAAEG Kol TTOAAEG TTPOG pia (one-to-
many and many-to-one)

1 1
Order -_*: Orderline I*—- Products
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conceptual class diagram

% enroll %
Student ; Course
e
Enroll indicate Enroll

Association __- grade: char class 1s a class

class } for the association
getGrade() 7
setGrade(grade:char)
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Implementing the Enroll class

Student enroll Course public class Student {...}
public class Course {...}
Enroll public class Enroll {
grade: char private char grade;
private Student student; (holds a
getGrade() reference to student object involved in
setGrade(grade:char) enrolment)

private Course course; (holds a reference

to course object involved in enrolment)
Student alex=new Student(...);

Course ai=new Course (...); public Enroll (Student s, Course c) {
student=s; course=c;

Enroll e=new Enroll(alex, ai); }

public char getGrade() {...}
e.setGrade(‘A"); // at end of public void setGrade(char grade)
semester §}
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Implementing the Enroll class

Student enrgoll Course S'tu dent
_ sid |name|phone
001 |Alex | ...
Enroll 002 [Eric
grade: char
Course
getGrade() cn [title |desc
setGrade(grade:char) cl loose
c2 Al
OO Realm
Enroll
sid [cn |grade
001 [cl A
001 |c2 A
)02 [c1 B
* RDB Realm
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Mo cUOXETLON TTOU CUVOEEL pLa KAAON HE TOV EQUTO TNC

Noapadetypas:
—  Bvacg 6tevBuvtncg eiva urevBuvocg ya €wc kat 10 vraAAnAouc.
—  Bvac epyalopevoc Slotkeitatl amo 1 dtevBuvrn.

O dLeuBuvteg kal oL epyalopevol ival kat ot duo Kpurrpla ya
XPNOLUEG OUOXETIOELG

manages
Manager 8

7

0..10
Worker staff

Employee
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Noapadetypa

Captain
1

Player Team

* M opada KpLKeT €xeL 11 TTalKTEC.
* 'Evac oo autolc eival o apyxnyoc.
* O apxnyoc nyeital Twv pHeAwV tn¢ opadac.

e ‘Evac taiktng pmopel va maiéel povo yla po opada.
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Napadelypa

Q

Sxéon

. Napadsiypa

TUMoc Ixéonc

@ Moy

& Yhomoinon

Reflexive Association

"Eva QVTLKELUEVO OXETI(ETOL IE
AaAAo Ttou i6lou tumou”

Employee Staxelpiletal
aAloug Employee
ZuoyxEtion (has-a)

Aeiyvel poAouc/oxEoelg
QVAECO OE QVTIKELEVA TNG
idlag kAdong

Méoa o Employee €xoupe
Employee manager; kat
List<Employee> subordinates;

DR AVGOUSTA KYRIAKIDOU

KAnpovouikotnta
(Inheritance)

"Mta kKAaon KAnpovopet
XOPAKTNPLOTIKA/cupmnepLdopa
arno aAAn"

Manager extends Employee

KAnpovouikotnta (is-a)

Asgiyvel Lepapyio TUTIWV Kall
EMOvVOXPNOLUOTOiNoN KWK

‘Exoupue class Manager extends

Employee
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exercise

* A School has one or more departments.

* A department offers one or more subjects. A particular subject will be
offered by only one department.

* Departments have instructors and instructors can work for one or more
departments.

* Students can enrol in up to 5 subjects in a school.
* Instructors can teach up to 3 subjects.
* The same subject can be taught by different instructors.

e Students can be enrolled in more than one school.

DR AVGOUSTA KYRIAKIDOU



conceptual class diagram

Remember that it’s good
practice to eliminate many-
to-many relationships

has
School Department ———
1 * *
o .
1 3 :
n 3 8-
* ¢ « 1o
atiends teaches
Student Subject Instructor
* 1..5 | 1.3 1..%
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Yxeon 2uvaBpolong - Aggregation

* OiouvaBpoioelg eival eLOIKEG CUOYETIOELG TIOU AVATIAPLOTOVV OXETELS "O0AoU-
pepouc” (‘whole-part’ relations)
—  'Otav avTike{peva pLo KAAONG TIEPLEXOUV QVTIKEIHEVA KATIOLOG GAANG KAGONG
—  Todho (‘whole’ side — container) cuvriBwg ovoudletatl assembly or the aggregate
—  To pépog (‘part’ side) Bewpeitat cav pepog tou dAou (is-part-of the ‘whole’)
—  eldIkn Katnyopia cuoyEtiong e€aptnong - thas-a’ of ‘is-part-of’ relations
eg Team has Player(s), a Player is-part-of a Team

* H {wr tou pépoug dev eaptdral amd tnv {wrj Tou dAovu (Life-cycle of the
‘part’ is NOT dependent on the ‘whole’)
— ie. To ‘part’ can exist on its own without the ‘whole

* HouvdBpolon AEN cuvemdyetal KANPOVOULKOTNTA
TO QVTIKE(EVO B 8V KANpovopel cupTiepldpopd Kol XAPOKTNPLOTIKA OTIO TO
QVTIKE(EVO A
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UML Notation

e AvtumpoowTtrevetal amo éva adelo dtapavtl otnv TAsUpa tou "oAou". (hollow
diamond at the side of the ‘whole’)
— To oupPolo eival cuvtopoypadia ywa tn oxeon ‘is-part-of’
Part

Whole
* Class A b Class B

— H ouvaBpotlon amod to A oto B onpaivel otL to B gival pépog tou A
(onuactoloytkd) aAAQ To B ptropel va polpaotel pe AAAeG KAAOELG Kal av To A
Staypadel, to B dev Slaypadetal.

— Ou oxéoelg ouvaBpolong moAhamAaolalouv tn cuputrepLldopa
* behaviour applied to the whole is automatically applied to the parts
* eq.ifobject Aissentto a customer, then object B is also sent
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UML Notation

onueloypadia

A€v ELl0AYEL VEOUG KOVOVEG - aTIAWG TtpocOeTel Ae§IAOYLO 0N

TIPEXEL CAPTIVELD VLA TO OYEOLOG O KL TNV UAOTIOMON

Aggregation in UML means ‘has-a’ or ‘is-part-of '

Module — Program

1.6 1..%

1 module gival pepog (is part of) 1 N mepLocOTEPWY TIPOYPAUUATWY

1 TIPOYPAUMA attoTeEAE(TAL atd 1...6 modules

‘Eva study pack mepilexel 1 n mepioootepa lecture slides ka1 1
neploocotepa assignments. ‘Eva (1) lecture note and eva

Study Pack
1 ? ? ]
1..% 1..%
Lecture .
Assignments
Notes

assignment (1)eival pepog evog(a) study pack
Ta Lecture notes kat assignments pmopouv vo uTtapYouV

ave&apnta.
DR AVGOUSTA KYRIAKIDOU



* O ouvdeopog ouoyetiong (association link) pmopel va avtikatootrjoel To
ouvdeopo ocuvabpolong (aggregation link)

* Toti aoyolovpuoote pe TIG cuvaBpoloelg;
— O Martin Fowler (cuyypadeag tng UML Distilled) tpoteivel dtL o
ouvdeopog ouvaBpolong Ba propovoe va amodpeuyBei, emeldn dev
EXEL Kapia TIpooTIOEpEV a&la Ko OLOTAPACTEL TN CUVOXT).

—  O0 UTTOPOUCAE VO ETILTUYOUHE TO (OO ATIOTEAEC A
Xpnotpomowwvtag onpacpéveg cuoyetioelg (labelled associations)

—  Kamotot Aéve otLn xprion Tou cupBorov cuvaBpolong but kavel To
LLOVTEAO g TiLo kaBapod Kal oadEg.
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>xeon 2uvBeonc - Composition

* A'whole-part’ relation

—  TILO0 LoYupn popdr) cuvdaBpolong
— identified as a ‘contains’ relations

* [o oyupn popor ocuvdBpolong (aggregation) pe Loyvupo ownership and
dependent lifecycles

e O kUkAog {wng Tou "pepoug” e€aptatal amnd to "dAov (Life-cycle of the ‘part’
is dependent on the ‘whole’)
—  AvTo"6Aov” kataoTpadel TOTE Kal Ta “HEPN” KaTAOTPEDOVTAL
—  to contained object (n€pog-part) Sev pmtopel va uTIAPYEL YWPIG TO
container object (6Aov — whole)

* MNMAnBikoéTNTa (MUltiplicity) amé tnv peptd Tou whole penel va elvat zero or
one
ie. the ‘part(s)’ avnkouv povo oe ENA'whole’

DR AVGOUSTA KYRIAKIDOU



UML Notation

* AVTLTIPOCWTIEVETOL OTIO EVA YEUATO OLOAVTL 0TV TTIAEUpa Tou "dAou" (solid
diamond at the side of the ‘whole’)

—  To oupPolo givatl cuvtopoypadia yia Tn oxeon'is-part-of’ but ‘cannot-
exist-without’ relations

ClassA "_ ClassB

—  Class A (composite class - whole) gival utevBuvn yia T dnpoupyia kot
NV KataoTpodn NG kAdong B (the composed class’s object - Part)
create/add () and delete() ueSodot cuumnepidauBavovral ato composite

class
1 *
Building -‘—L Room

‘Eva KTiplo pmopel va €xeL o-to-many Swpdtio. Eva SwHATLO aViiKEL O€ éval LOVO
KTiplo. Av To KTiplo kataotpadei, kataoTpEPovral Kol Ta SwHATia. ‘Eva SwHATLo
€V UTIOPEL VO UTIAPY EL ATIO LOVO TOL EVW TO KTipLo pmopei (open plan!)
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UML Notation

e Elodyel vEOug KaVOVEG KOBWC TOl AVTIKELUEVA ELVaL EYYEVWC
ouvoedepeva HETAEL TOUC

* Composition in UML onuaivel ‘contains’ / ‘belongs-to’
eg. Library contains Books, Order contains Purchaseltems

 Mapadelypa:

1 1.2

Printer "_ Print Buffer

1 printer object contains between 1 and 2 printBuffer objects. Delete the printer
and you also delete the printBuffer
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Generalisation / Specialisation (Eldikeuon/
[evikeuon)

* Eivoun d€a tng kAnpovouikotntoag (inheritance )
—  OLKAAOELG lval OpYAVWUEVEG O€ pLO LEpOPYLQ
— 2TV Kopudn NG Lepapyiog oL KAACELG IOV attelkovi{ouv Ta
KOV YO PAKTNPLOTIKA OAWV TWV KAAoEwV (super-class or
parent class)
- Ot umto-kAdoelc (sub-classes or children classes) ivat N
eEELOIKEVEVEG, KABWG TIEPLEYOUV YOPAKTNPLOTIKA KOl srusng
OUUTIEPLPOPEG LOVAOLKEG YLOL TO OVTIKE(EVO/KAAOT, OAAL arehiva)
KAT|POVOLLOUV ETIIONG TA YOPAKTNPLOTIKA KAl TLG 7
OUUTIEPLPOPEG TNG UTIEP-KAAONG.
— Mnxaviopog emavoy pnoLpoToinong T1éco otov oxeSLOUO Book Journa

author: String name: String

00 KOl OTNV UAOTIONOT) TOU CUCTHATOG e Siring

borrowi Cliart)
retumi)

* [poodilopiletal wg ‘is-a’ or ‘is-a-kind-of" oxéon

*  Kavdvag 100% - H utto-kA&om TIpEMEL VAL CUMOPPUIVETOL OTO
100% TWV YO PAKTNPLOTIKWY, TNG CUUTIEPLPOPAG KL TWV
OUOXETIOEWV TNG UTIEP-KAAONG
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UML Notation

Vehicle
: : model#
Tqangle sticks ioise power
with parent class. manufacturer
~Z Z start()

%

Car

Boat

drive()

sail()

Parent class, it is
more general

User

4

specific

subclass, more J

id: String
name: String

login(id, password)
logout()

O

triangle pointing to
parent class.

b

Staff

Student

processApplication()

applyOnline() a_

DR AVGOUSTA KYRIAKIDOU
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subclass may
have additional
features




UML Notation

e AvaTapioTaToL WG EVA AOELO TPLYWVO HETAEY TWV UTIO-KAACEWYV KOL TNG
uTtep-kAdonG. Atto ta children oto Parent class

Payment

amount: Money

Cash

Credit

Cheque

1 Sale

OAec oL uTTo-KAQOELG TNG KAAONC Payment TTPETTEL VAL GUUOPDWVOVTOL UE TNV
uTTapén vog Toool (amount) TTOU KANPOVOUELTOL ATTO TNV super class Payment
Kal TNV TAnpwun pag NwAnong (sales).
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example

Employee
Manager Developer
Project Department Regional
Manager Manager Manager

DR AVGOUSTA KYRIAKIDOU
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example

Generalisation Specialisation

User

\ name: String
address: String
Inheritablege: int

>A'|"|TibU1‘Q§genden Char

and display()
set_timetable()

Behavio Fget_timetable() .+ +
login()

name: String name: String
address: String address: String
age: int age: int
gender: Char gender: Char
display() display()
Student set_timetable() set_timetable()
gpa: redl get_timetable() N get_timetable()
status: Char login{) login()
Super-class: User
enroll() recordGrades()

Sub-class: Studenll emdaA;aden*fc recordAttendance()
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poor example

Person

Violates the ‘is-a’ or ‘is-a-kind-of’ heuristic
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* |S-A test: every instance of a subclass is also an instance of the

superclass.

Engine Professor
hmOdel# name Retirement
orse power Pl
manufacturer phone enroll an
te
5 * Visiting professors
Professor cannot enroll in a
| signContract() retirement plan at
Car the host university.
drive() ,

* Conformance test: relationships of a

] superclass are also relationships of
Is every instance of car subclasses.

an instance of engine?¢ No
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(m |
Eo identifying objects, classes & relations

* Object? Sub/super-class? Aggregation/Composition?

Is-a Object

Is-a-kind-of Sub-class

Defines a-kind-of Super-class

Has-a Association
but could not exist without Gty Composition
Life and death coincide (probably Composition)
Created by and within a class (probably Composition)
can exist without Gy Aggregation
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20levén - Coupling

* Coupling (20Ceuén): elval Eva LETPO NG SUVOUNG TNG CUVOEDOTG LETOEY
OLaPOPETIKWY KAACEWVY EVTOG TOU CUCTILOTOG

— In OO, avadEpetal 010 cUVOAO/aPLOMS TWV XAANAETILOPACEWV PETAEY
TWV aVTIKEIPEVWV/KAdoewV (amount of interaction between objects)

—  elval éva oLloTIKG PETPO TOU TTIOCEG CUVOETELG UTIAPYOUV OE EVA OLAY PO
KAQCEWV HETAEV TWV KAACGEWV

—  €givol emBupnto va datnpeital Eva yaunAo emninedo ouvlevénga low level
coupling

000 ALyOTEPEG OXETELG LETAEY TWV KAACEWY TO0O0 KAAUTEPO TO LOVTEAO

* E.g customer class €xeL cuoy€tion pe to order class kat to order pe to
product class, tote dev ypelaletol va CUCYETICOVE KOl TOV customer
Me to product emiong
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2uvoxn - Cohesion

* Cohesion - Zuvoyn: elvat Eva LETPO TNG SOUVAUNG TNG ECWTEPLKTG
oLVOETLUOTNTAG ULag kAdonG (the strength of the internal connectivity of an
individual class)

— in OO, 1o cohesions avadepetal otn cuvoyn Twv peBodwv/operations
MECO OE L0 KAGON)

—  elval évo HETPO TOU TTIOCO E0TIOOUEVN Elval pLat KAGoN o€ Eva OKOTIO
TL.X. N kKA&om Customer Ba ipemeL va €xeL povo peBddoug tou avrikouv
otov eAd TN Kot OXI peBddoug oTwg placeOrder() 1} makepayment().
AuTeg eival peBodol A wyv kAdoewv Omwg tou Order kat Payment
KAQLOEWV.

—  glvat emOuunto vo Statnpeitot uYnio eminedo ouvoyr¢ HETH O ULo
kAaon (high level of cohesion within a class)
TLY- YLo v SLooPOALOTEL OTL OAQ T CUCTATIKA LG KAAGNG

oUMBAAOLY o€ pLa eviaia epyaoia.
DR AVGOUSTA KYRIAKIDOU



Book

title: String
author: String
isbn: String
genre : String

qty: int

addBook()
delBook ()
updatelnventory()
checkAvailability()
browseBook()

Order

1 :
creationDate: Date h crteq'flcanq're: RRE
status: Strin as aty:in

addOrderLine() | yorian. int
delOrderline() totalPrice: Real addBasket()
tackOrder() de!Basket 0
editBasket ()
checkStatus() checkout()
calculateGrandTotal()
delOrder()
ddOrder()
Book rder() CreditCard
display()
titl OrderlLine * cardHolderName: String
auv 1 1 expieryDate: Date
isb| creationDate: Date S
gey| status: String cccNumber: int
1 quantity: int *
hd 5 price: Real shas confirms 1 vc.ulidqte()
display()
de addCCard()
UPq calculateSubTotal() delCCard()
chq getPrice() editCCard()
brd editQty()

DR AVGOUSTA KYRIAKIDOU
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* 3 € OPLOUEVEG TIEPLTITWOELG TIPOKAAEL OUYYXUOT), ETIELOT) KATL MTTOPEL Va €lval
XOPOKTNPLOTLKO GE EVAV TOPEN, OAANX UTTOPEL VO ElvalL KAAOT) O€ Evav AAAO,
aVAAOYQ LE TIG ATIAUTNOELS,.

* Example:
* StartDate ival yapaktnplotikd tng KAdong Staff, emeldr] emitpemnel n dievépyela
KOXTAAANAWV uTtoAoyLlopwv poBov, umévoug kat poptoddtnong.

*  AAAA, okedteite pla utnpeoia mpdyvwong Kalpov, 1 otola Tnpel kaBnuepva
apxelo Twv aTpoodaLpLKWV CUVONKWYV KoL TIHPAYEL avaAUGoELS Yo SLddopeg
eBOOUASEG, UrVES KaL ETN.

* Hnuepounvia (date) oe autr) TNV TepimTwon meptypddetal kat amd dAA
XOPOAKTINPLOTIKA OTIwG average temperature, hours of sunshine etc..
— Apa, to Date pmopei va povteromonBel wg KAAON e Ta GANA YOULEAKTIPLOTIKA
wg Ta attributes g,
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[EVIKOG KaVOVaG:

* Av eva yapaktnpLoTiko (attribute), pia peBodog (method/operation) 1 pLa
OUGCXETLON (association) elval KATL IOV TIPETIEL VA TIEPLYPAWOUIE LIE
TIEPAULTEPW XAPOAKTNPLOTIKA

* Mo mopdoeLypa, av eival TPodaveg OTL EXEL OLKA TOU XOPAKTNPLOTIKA KOl
OLK1] Tou cupTepLPopd, T0TE Ba TpETEL Vo povTeAoTionBel wg KAdoN.
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Build Process

Brijpa 1: Evtiomtiopog mOavwyv KAACEWV/AVILKELHEVWV

AvaAUoTe KABE use case Kal TNV mepLypadr) Tou yla va EVIOTIIOETE OUCLAOTIKA TTOU
AVTLOTOLXOUV O€ BAOCLIKECG ETIXELPNOLAKEC OVIOTNTEC.

Brpa 2: ®IATpApLlopad TWV TTPOTELVOUEVWYV KAACEWV/AVIIKELHEVWYV

Meplopiote Tn Alota amo to Bhpa 1 adatpwvtag:

2 UVWVUHECG EVVOLEG

Ouolaotika mou Bpiokovtal EKTOg Tou Ttediou TOU CUCTHHATOC

PoAoug tou dev €xouv povadikn cupmepidopd

Acadeic opoug

OuoLlaoTIKA TTOU OTNV TIPAYHATIKOTNTA AVTIOTOLX0OUV o€ peBodoucg N 1dlotnteg

Brupa 3: KaBoplopog cuoxetioewv Kat ToAAAAOTNTAG HETAED TWV KAACEWV

[MpoodlopioTe TIC OXETELG HETAEL TWV KAAoEWV Kal opiote to multiplicity twv
OXEOEWV TOUC.
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Build Process conid.

BrAuo 4: EVIOTTIONOG OXE0EWV YeVikeuong/e€eldikevonc

AvalntroTe AVTIKELUEVA TTOU €XOUV KOLVA XOPOKTNPLOTLIKA Kal cuptrepldopa.
BrApo 5: EVIOTTIONOC OXECGEWV GUYKEVTPWONG/oUVOEGNG

AvalntAOTE OVILKELYUEVA TTOU HTTOPOUV VO ATTOTEAOUV UEPOC AAAWY OLVTLKELUEVWV.

BrApo 6: OAoKARPWON OAWV TWV OTOLXELWV GE EVal EVVOLOAOYLKO SLaypOappo
KAQGEWV
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exercise

* A travel bus company known for their day tours in central London owns
a number of buses.

* The smallest bus has 20 seats.
e Each bus carries out a number of tours.

*  When a new tour is scheduled, the company assigns a bus to it and
issues one ticket for each seat on the bus.

* Customers buy tickets for a tour. In order to travel, each customer must
have a valid ticket.

* Some popular tours are totally booked, but on some less popular ones
a bus may travel with some empty seats.
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conceptual class diagram

Customer

name: String
address: String
password: String
user_name: String

addCustomer()
T delCustomer()
editCustomer()
name: String login()
Bus I—— description: String I:.golmop il
1 * isFullyBooked (Boolean) SRt
coachAvailability: Bool 1 Seat
coachCaoacity : Int add_Tour() *
deIete_Tou.r() . seatNumber: int
add_Coach() ;:illl_rﬁ‘:)llo fee 1 1 S
assign_Coach create_ticket() number: String applySeatPref()
]‘ isValid (Boolean checkSeatAvail()
1 get_ticket()
* | set_ticket() 20..
print_ticket()

DR AVGOUSTA KYRIAKIDOU
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learning check...

Lot VOL UTTOPECOUE VOL KATOVOT|OOUE £V CUCTN O TIPETIEL VAL TO
oxedLdooupe ato SLadopPeTIKEG OYELG, OLOPOPETIKEG OTITLIKES YWVILEG.

Logical View Process View

Use Case View

Physical View Development View
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%" learning check...

Logical View Process View

Use Case View

Physical View Development View

* Awypdappota tepimtwoewy ypriong (Use Case Diagrams )

Ot Aettoupyikeg amattrioelg (functional requirements) ameikoviCovral
WG TIEPLTITWOELG X priomng (use cases)

MepLypadr] TOU CUCTIATOG LE YVWHOVA TOV XPT)OTN
Attelkovi(CeL TOV TPOTIO JLE TOV OTIO(O OL TEALKOL XPTOTES
aAANAOETILOPOVV PE TO GUOTNUA
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% learning check...

Logical View Process View

Use Case View

Physical View Development View

Awaypappa KAacewv Avalvonc (Conceptual Class Diagram)

— 'Eva opalpeTIKO LOVTEAO TIOU ATIOTUTIWVEL TLG ONMOVTLIKEG KAAOELG KOl
TLG OYEOELG TOUG, OTIWG QUTEG UTIAPYOUV HECK OTO TIPOBAN LA TTOU
EXOULE VOl ETILAUCOUE.

— M "otatiki}" elkova (‘static’ picture) Twv kKUpLwv
avTIKELpEVWV/KAdoewV (Objects/classes) otov TopEa PEAETNG

DR AVGOUSTA KYRIAKIDOU




Mo vo. 0pLlOOUE €Vl AVTLIKELMEVO, TTPETTEL VA PWT|OOUHE:

—  Timpemnel va yvwpilw yla va ekTeEAEoW TO poAo pov; ("What do | need to
know to perform my role?”)

* Tota gival Ta Yapaktnplotika pou (My Attributes)

—  [Motov mpémel va yvwpilw yLo va ekTeAESw ToV poAo pov; ("Whom do |
need to know to perform my role?”)

* OLovoyetioelg (associations) pou pe AN avTIKE(pEVQ

—  TULTIPETEL VO UTIOPW VO KAVW YLO VO EKTEAECW TO pOAo pov; (*What do |
need to be able to do to perform my role?”)

* OLpeBodol/Aettoupyieg (methods/operations) pov.
* Oumio ouvnBiopeveg eival oL €€nge: Create, delete, set(edit),
get(display/view) )
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Conceptual Class diagram

>€ oUTO To 0TAdLO TNG avaAuomg, Oev ival SuvaTtov va TTPOCOLOPLOTOUV:

—  'Olgg oLt iBaveg peBodot/Aettoupyieg (methods/operations) piag kAdong
—  'OAot oL TUTIoL KAAOEWV.

—  'OAeg oL ouoyetioelg (associations) HeTOEY KAQAOEWV.

Mpémnel va kaBopicoupe WG Kot PE TIoLx OELPA XAANAETILOPOUV T
avTikeipeva/kAaoelg MPQTA!

* Na nipoodlopicoupe Tig TBavEG AANAETILOPACELG LETAEY TWV AVTIKELUEVWYV TIOU
gvtomiotnkav MPQTA! Kat va KAtavorjcoupe Ta pnvipata (messages) o omoio
TPETEL VO OTEIAOUV O€ GAAX AVTIKEIUEV O KO TA UNVUATO 0T OTTOLO TIPETTEL VX
ATV TIIOOUVY TPOKELUEVOU VI EKTEAETTEL ULO CUYKEKPLUEVN SLEQY XTI TOU GUOTIUATOS.

MNpétreL va dnuiovpynocouvpe to Auvopitkdo Movtélo (dynamic

or avsdnedel) Tou cuotnpatog




TitpoomtaBoupe va 6el&oupe?

¢ 2eovutn Vv ¢don yvwpiloupe yia oo Aoyo Ba ypnotpotmoinBei to
ovotnpa (use case modelling and use case diagrams)

* 'EXOUME LOVTEAOTIOINOEL UL TIPOKATOPKTLKT), OTATIKT) ATIOYT TOU
ovotrpatog (object modelling and conceptual class diagram)

* Tpémel Twpa va eEETACOVE TIWG B CUPTIEPLPEPETOL TO CUCTN A
(dynamic modelling and object sequence diagrams)
—  TwG Ba aAANAeTILO pOUV OL KAAOELG UETAEV TOUG TIPOKELEVOU VAL
emitevyOel autd Tou KaBoploTnke OTIE TEPIMTTWOELG XPriong (use
cases)
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%" learning check...

Use Case View

Physical View Development View

* Auvoulko povtelo kat dtaypappoata (Dynamic Model and
Diagrams)

AUTO To VEO emimedo povtelotmoinong e€eTAlel TTWC CUUTTEPLPEPETOL TO
cuoTnua
MovtehoTmolel TI¢ aAANAETIOPAOELG PETAEY TOU XPHOTN KOl TWV KAACEWV

(classes) TOU CUOTAMATOC KOl LETAEY TWV (OLWV TwV KAACEWV TTOU
UAOTTOLOUV ULOL CUYKEKPLUEVN TTEPLTTTWON XPNon¢ (use case).

Interaction diagrams, State transition diagrams and Activity diagram
DR AVGOUSTA KYRIAKIDOU




MNeplypadouv tnv aAAnAemidpaon petall dtadopeTikwy
KAQOEWV LE TNV TTAP0SO0 Tou XpOvou
—  n aAAnAemibpoon auth TPOAYLOTOTTOLETOL HEOW

LNVUUATWY TTOU OVTOAAQCCOVTOL LETOEY TWV KAACEWV 6)7'06
—  TO pnvopata eival cuxva to ovopa tng nebodou tou , ”’77@ sz
, . &y Or, O
KOAELTOL O€ pLa KAAon B a,.
Y, 70, 9
kY
’70@ 7%

Aglxvouv tn oELpA TWV UNVUUATWY (messages) TTOU
aVTOAAQCOOVTOL KOl CUVETTWE TG HeBOdouc TTou KadoUvTal yLo
kaOe avtikeipevo /kAdaon

Agixvouv xpovikn akoAouBia- katL mou dev eival eUKoAo va
QTTELKOVIOTEL 0 AAAa Slaypappata
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Xpnolpotoleitat katd tn SLapKeLa TNC avAaAuong Kol Tou oxedlaopol yla va
ETTEENYNOEL TO TTWC:

— AMNAeTIOpoUV oL KAAoeLg petatl Toug (How classes interact)

- Moteg pEBodoL evepyotmroouvtal (What methods are initiated)

— Tnv akoAouBia petall autnc tNG AAANAETTIOpAONC KAl TWV LNVUUATWY TTOU
oTEAvovTal Ao TNV pla KAAon otnv AAAn (Sequence of activities)

Ta dtaypappoata akoAouBiag avilkelpévwy (Object sequence diagrams)
ouvdEouv Tto draypappa kKAacswv (class diagram) kat ta StoypAappoto
TTEPUITTWOEWV XPNoNG (use case diagrams)

— [pokelévou va TTeplypadel 0 TPOTTOC LE TOV OTTOLO ETTITUYXAVETAL ML TTEPLTTTWON
XProng (€va use case) HEOW TNG AAANAETTIOPAONG TWV AVTLIKELUEVWY EVTOC TOU
OUOTHOTOG.
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ATTO TTOU apxL{ovE?

Analysis Stage:

Requirements gathering (functional requirements)

Start with lterative / incremental process Start with
Use-Case Diagrams Conceptual Class
(UCD) Diagram
Mag &ivel ta Use-Cases Mag Sivel ta Classes N Ta instances
Ko tol of classes (Objects)
scenarios

Object Sequence Diagrams(OSD)

Me Bdon to oevaplo pLag MNepimtwong Xprnong (use case scenario),
Selyvel TI¢ aAANAETIOPACELG (LNVULATA TTOU OTTOOTEAAOVTAL KAL, WG EK
TOUTOU, TG HEBOSOUC TTOU EVEPYOTTOLOUVTAL) UETAEY QVTLKELLEVWVY LIE

NV Tapodo Tou Xpovou).

‘Eva i replocdtepa OSD yia KAOe Trepitrtwon xpnong (use case) oto
Use case diagram
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« Kd&Be nmepimtwon yxpriong (use case) opilel Tnv aAAnAemidpaon HeTa&L evog N
TIEPLOCOTEPWY actors KoL TOU GUOTIUATOG, AAAX AVTLOTOLYEL KOL OF
AAANAETILOPACELG LETAEV AVTIKELMEVWV/KAACEWVY EVTOG TOU CUCTNOTOG.

—  Et0l, Ol TEPIMTWOEIS YPTIONG UTTOPOUV VA Ypnaluortoimn ol we onueio Evapéng yia
TN UOVTEAOTTOINGON TOU TPOTTOU UE TOV OTT0I0 TA aVTIKEIUEVX AAANAETISpOUV EVTOS
TOU OUOTIUNTOC.

o Zkedteite OTL EvaGg XPprjoTnG (actor) mMaTdel Eva KOUMTIL Yo va ava{nTRoEL
Tpolovta (use case).

—  Autd upodoTEL L oelpd AAANAETILOPAOEWY EVTOG TOU TIPOYPAMUATOG, Ol
OTIOlEG 0€ €va aVTIKELMEVOOTPADEG cUoTnHa Ba uAoToinBoUv wg cuvepyaaoia
QVTLIKELPMEVWVY HE TN popdr peToBiBaong unvupdtwy peta&l Toud.

— Autég ol aAAnAemiidpdioelg eplypddovrtal otny mepLypadri Tou oevapiou
TeP(TTWONG XpPrions.

— 21n ouvexela, eEETACOUE TO OLAYPAUMO KAACEWVY YLt VO SOOUE TIWG
oUOXETICOVTAL QUTA T AVTLIKELLEVO/KAATELG
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key constructs

Actors

— mpoodlopiCovtat amd to didypoppa iepimtwong xprions (Use case
diagram)

— pdvo ekeivol tou evepyotoloVV (initiate/invoke/trigger) tnv mepimtwon
xpriong (use case) mou Teptypddoupe pe eva OSD. Apa ot Primary
(MpwTteVwv) actors.

X

Letor

SUMMETEYOVTEG - Participants (objects) |
— Avtikeipeva/KAdoelg mou oxetiCovtal pe tnv Mepimtwon Xprjong (use case)
KoL aAANAeTLd poUV 010 SLdypappa akolouBiag (OSD) I_J
— AvayvwpiCovtal oo to Stdypappa kAdoswv (Class diagram). Mpémnel va
glval kKA&oELG TTIOU UTIAPYOUV OTO SLAYPAUMO KAATEWV. | :
— Av xpelootei va ypnotpomouioete dAAeG kKAdoeLg oto OSD tdTe O TipEmel
vo TIpocO€oETE QUTEG TIG KALVOUPLEG KAGOELG TIiow oTo class diagram.

|Qgied::l:lass| |Qgiert:ﬂass|

Messages
— Aelyvouv v emikovwvia PETAEY TWV CUPUETEXOVTWY KAATEWV
—  Eilvau elte kAol pe@ddwv 1 pnvipota emtotpodris

— AvayvwpiCovtal amd tnv cupmeptPopd Twv kKAdoewv - TIG pEBSSoug Twv
4 DR AVGOUSTA KYRIAKIDOU




key constructs
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Obijects

*  MovTteAoTIOLOUE KAAOELG KoL OXL AVTLIKE(EVA. AVTITIPOCWTIEVOVTOL ATIO:
— Identifier — kouTid Ta oTIO{O £YOUVE pECA TO class name
* To dvopa NG KAAONG TIPOALPETIKA pTtopel va TiepLAapBdvel Kat To dvopa
QVTLKELUEVOU
Name Syntax= <objectName>:<className>
* To Gvoua TOU QVTLIKELPEVOU E(VOL ATIAPALITNTO HOVO €dv dleukpLviCel KAAUTEPQ TO
OLAY PO OAALWG aTTOPEVYETAL.

— Tpapun wng - Life-line
* avoammaplotd tn Stapkela {wnC TWV AVTILKELLEVWVY Kal oxeSLaleTal we Katakopudn
OLOKEKOUMEVN VPO KATW ATTO T AVILKELHEVAL.

— Active
A aBook: Book ‘ |_ : Book Obijects
Obiject \
Class name,
Obiject
lifeline /

Anonymous
Obiject

i
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Messages, Cntd.

A B

ll: doSomething
doSomething

H ammootoAr] Tou pnvipatog
doSomething amnd tnv kAaon A otnv
kAdon B avtiotoLyel otnv «kArjon» g
dnuooia (public) Aettoupyiag/uebodou
doSomething() tng kAdong B, dTtwg €xel
mipooodloplotel oto class diagram.

DR AVGOUSTA KYRIAKIDOU
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message

I
Mrvupa ard tnv KAdon
OTOV EQUTO TNG YL VA
gevepyotonBel pia private
LEB0d0G TNG KAAGNG
auTtnG. H kAdon kahel
E0WTEPLKT) cUPTIEPLPOPE
mg



Messages, Cntd.

TUTTOL UNVUUATWV:
— KAARon pebodou (Method calling) T >

— Mnvupa emotpodnc (Return message)  Grmme e

To prjvupa oto BeAog urtodnAwvel pia dnuoota péBodo (Public method) tng kAdong oto
ottoio deiyvel o BENog (Tt.x. borrow book ivat pia dnuooia pebodog tou Book).

‘Eva pAvupa mou mnyaivel miow otnv idta tnv kKAdon vmodnAwvel pa Ldlwtiki nEBodo

TNG CUYKEKPLUEVNC KAAONG (TT.X. updateNum givat pia lwtikr péBodog tou Book)
; Arguments Book
Condition Quard) Public ﬁt‘od SN | =
(b

calling .
[if avail] borrowBook(bdYrowerld, bookISBN) :

=)
2
=Private

> method
Coneeeeasaee——— B Z

Number of books updq’red ------- %calling

| O

Returned value / 1 =
DR AVGOUSTA KYRIAKIDOU
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[Mou kottaloupe yLa va ta Bpoupe?

* To OSD kataokevdletal amnd mANpodopieg Tov alpvoupe amd To SLAypapL
TIEPLTITWOEWV XPriong Kal To SLdypop e KAACEWY
— 'Eva &exwploto OSD yia kdBe Use Case oto use case diagram

* Actors (from Use Case diagram)
— Movo ol TpwTeVWY — AUTOL TIOVU EVEPYOTIOLOVV EVA USE Case

* Participants (objects/classes) (from Conceptual Class Diagram - CCD)
— TpEMEL va elval kAdoeLg TTou TipoodtopiCovtal oto CCD
— Av plo katvoupla KAGonN TipoooLlopLloTel TOTE TTAUE Ttiow oto CCD kat to
AAAQCOUE YLa VOl CUUTIEPLAABOUE TNV KavoupLa KAAON.
i.e. ETOL IPOYWPAUE aTtd TO SLAYPAPUA KAACEWY avAAUONG 0TO LAy pappa
kAdogwv oxedraopou (from Conceptual Class Diagram to Design Class Diagram

*  Mnvuuata (KANoelg pe@ddwv/emiotpodn - amd tn cUPTEPLPOPA TWV KAACEWV)

* AkolouBia yeyovoTtwv (a0 TO Use case 0EVAPLO)
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Anuovpyla kat dtaypadrn AVIIKELLEVWVY
Creation and Destruction

Place order example:

By
- I P the ShoppingCart and Crder objects
:ShoppingCart ol already exist when the interaction starts
|| ||
| |
addltem(i) ' : by
[r—_Create(i) o1:Orderline an OrderLine object
_______ iz created
é_________-___-___-_-_!!-_ I
|
| : o the lifeline indicates
: I I te lifetime
| removel’rem“ | :
<<destroy>>
______________________ the OrderLine ohject
‘__-___-___-___-___-___!!-_ x is dEStrnFEd
|
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things to note...

e To Staypoppa dtafaletol amo

TAVW TTPOC TO KATW :ShoppingCart :Order
i i
 ‘Eva pAvupa petofl SU0 KAACEWV addltem(i) :
GUVETTAYETOL LLLOL CUOYETLON newli) B CorHine
(association) petafl TOUG OTO --------:-—.I_IJ

Crrrrreennwe-

Slaypappo KAACEwWV

removeltem()

* O OLOKTNATNC TNG OUMTTEPLPOPAC
glvoll 0 TTOPOANTITNC TOU
KLNVU LaTOoC.
message

<<destroy>>

‘------------
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An Easy Life

* The Scenario

— Create a game where personas are created to live a virtual
existence in Second Life.

— It will allow us to create a virtual person, and interrogate them
about their existence (hame, age and gender) .

— The application should allow users to kill a person (if their
hearts let them ©).

Tip: Nouns help us identify classes; Verbs help us to determine
methods (behaviour)
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Use Case Diagram

Easy Life )

Create
Person
<
Interrogate )
Person
User

Represents whole scenario
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Conceptual Class Diagram

Easy Life

OL kAaoelg Ul i boundary classes eival

Agv gival
Conceptuc
TO TTOPOV
™ Snuou
Person kol
elval pla
class)

O
ty

QUOTNPA LEPOC TOU

1l Class diagram, aAAQ TTPOG
XPELO{OMOOTE L KAQON yLa
pylal QVTIKELLEVWV TUTTOU
auTn n KAAdon pUTropel va
boundary /interface class (Ul

EVOC VEOC TUTTOC KAQONG TTOU
avayvwpiloupe og auto To onueio KaBwC
TTPOXWPALE 0TO OXeSLAOUO.

‘Evag user/actor aAANAETLOPA TTAVTA UE TN
Sleradni Xpnotn Tou CUCTAMATOC KoL OXL
ameuBeiag pUe TG KAAOELG (entity classes).

\ Person
name: String
UlClass Ib' gender: String
* age:int
-aPerson:Person
biect of / +answerName()
+answerGender()
pe person createClick +answerAgel()
interrogateClick
/ killClick

OL kAdoelg Stemadnc (boundary

classes) avtammokpivovtal ot click
methods
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Use Case Diagram

Easy Life )

Create
Person
<m
Interrogate )
Person
aUser: User
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Create Person Sequence Diagram

% myUl: UlClass

aUser
|

createClick(aPerson) _
create() aPerson:
Ppﬁn

1 )
Note: myUl sends g Note: n {wn tNng
the class Person — : oto i6lo emimedo pe
initiates the public | TO prVUUO create
create() method of ! (creation method)

the Person class
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Use Case Diagram

Easy Life )

Create
Person
<m
Interrogate )
Person
aUser: User
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Interrogate Person Sequence Diagram

myUl: UlClass

aUser
|

interrogateClick(aPerson)
[if nameSelected] answerName(aPerson): String

aFerson:

_Ee:Isnn_\

name: String
NN EEE BN B - M NN NN NN S -

[if age selected] answerAge(gPerson): Int

age: int
LR EEE NN N -

[if gender selected] answerGender(aPerson): Strin

gender: String

- - -—— -
answers

I . , , .
aPerson methods. Auteg eival pebodot mou Bpiokovtal pe

Why are
both objects
now on the
same level?

CalculatetAge()

BN

Nested self call
CalculateAge()

is a Private
Method of the

oo class Person

o010 Person class kal kaAouvtal oo to UlClass. Etval Publi¢

pnebodol
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Use Case Diagram

Easy Life )

Create
Person
<m
Interrogate )
Person
aUser: User

DR AVGOUSTA KYRIAKIDOU




Kill Person Sequence Diagram

i myUl: UlClass “::::::

aUser
|

kill(aPerson)
delete(aPerson)

\ End of lifeline

for object
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annotating OSDs

Interrogate Person Use case
scenario
User Clicks Interrogate Button

If question name selected
Answer Name
End If return name
If Question age Selected
Answer age

Person calculates Age
End If return age

If Question gender selected

Answer gender

End If return gender
Interrogation answers returned

myUl:

UlClass aPerson: Person

aUser

I
L

interrogateClick(aPerson)
(r——

answers
CELLLLLLLLLL |

DR AVYGOUSTA KYRIAKIDOU

[if nameSelected] answerName(aPerson): Strin

|
I
I
I
I
I
I
name: String D
(r 111111 1111111 1311 1 1 B 01 2.1}
I

[if age selected] answerAge(aPerson): Int

age: int
TEFEESEEEEEEEEEEEEEEEES

gender: String

[if gender selected] answerGender(aPerson): StrilD




Updating Conceptual Class Diagram

User Inte
(Ul) class
to be ab
respond
“click” ey
Click me

T

Easy Life )

needs

-aPerson:Person
le to

to

yents.

&

Person

rface UlClass _

name: String
gender: String
age:int

> createClick _
thods interrogateClick
killClick

[ -calculateAge()

+answerName()
+answerGender()
+answerAgel()
+create()
+delete()

1\

KAQon Person TTPETEL va eival o B€on va apxLKOTTOLE(TAL KAl Val
Eppatiletal =2 Kal £ToL TpootiBevtal otnv KAAon Person péBodot
nuwoupyiag kat dStaypadng create /delete (1) constructor Kot destructor).

~~—New
Private
method

AUTEQ eival public methods oL otroieg avayvwpiotnkav amd to OSD
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even more notation..

* Probes
ylo val atrodUYETE T LEYAAQ, TTEpLTTAOKA dLaypappata akoAoubiac,
XWPLOTE TA KOL XPNOLUOTTOLNOTE probes yla va cUVOECETE Ta
Slaypappato HeTal Toug
O’ro model <<extends>> (to link to another <<extends>> use case)

O’ro model <<includes>> (to link to another <<includes>> use case)

* Stereotypes
ELKOVLOLOL TTOU XpNOLOTTOLOUVTAL YLO TNV TTEPLYPOd KOWWV TUTTWV
QVTLKELMEVWV KOl actors 0€ AoyLopkd UML

Q

user entity boundary control database
1 1 1

1

I I I I
I I I I
' DR AVGOUSTA KYRIAKIDOU ' '




ErravaAnyn

e T tnVv emavaAnyn xpnotpotmoteitat mAaioto (frame) pe tnv evoelén loop

* HemavdAnyn cuvodeveTal e TNV AVTIOTOLYT CUVON KN

A B
I |
I message1 DI
| |
loop | [i=10) |
I message 2 ’I
| message3 |
i 7
| messaged |
| "]
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Yuvonkn If

[ TNV ATTOCTOAN HNVUHATWY UTTO cuvenkn (if) xpnolpoToleital To
AQLOLO HE TNV EVOELEN opt.

e JUvoOEeUETOL KOL OTTO TNV AvTioTtolXn cLUVONRKN

message1

[x<y]
message 2

message3

W e W el W
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2uvOnkn If- else

Mo TNV ATTOOTOAN HNVUHATWY HE apoLlBaio ammokAelopo (if — else)
Xpnotwuotroteital To mAaiolo pe tnv evoeLén alt

H SlokeKOpEVN VPO UTTOOELKVUEL TOV apoLPaiio aTTOKAELOUO

A B
I |
| message1 DI
| |
at ) [xey]
message 2 I
[else ]
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EPLKAELOpEVA TTAQLLOL

message
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EvNUEPWON TOU SLOYPAUUOTOC KAACEWV

e Znteital €éva Object sequence diagram mou Ba epdavilel Tnv emKoVwvia Twv
OVTLKELLEVWVY YL TOV UTTOAOYLOUO TNG OUVOALKAC aglac TnG apayyeAiog

* H avtaAllayni UNVUUATWY o€ €va object sequence diagram Ba TpETEL va
EVNUEPWVEL KL TIG AeLToupyieg (LEBOSOUC) TOu avtioTtolou SLaypAPUOTOG

KAQLOEWV
Order
date : Calendar
getTotal() : Money
1
1.2
OrderLine 2 1 Product
= description : String
quantity : Integer price : Money
getSubtotal() : Money getPrice() : Money
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user

Obiject sequence diagram

Ul class

Clik to

: Order : OrderLine

: Product

viewtotal()

loop /I [ for each order line |

getSubtotal
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Use Case Diagram

UC Pet Shop
Select Animal
Extension Point
Customer not alread Y
Customer

n
c/, (/(}/esAA

Credit
Card
Processing
System
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| Use case name Select an animal

Actors
Description

Typical course of events

Alternate courses

Precondition

Post condition

Customer

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

Actor Action

Step 1:This use case is initiated by a
customer

Step 3: Customer provides user name
and password.

Step 5: Customer can search the
catalogue by name.

Step 7: Customer selects an animal
from the list.

Step 9: Confirmation of availability
received.

System response
Step 2: Invoke <<includes>> use case

Avuthenticate User.

Step 4: Login ok. Invoke <<includes>>
use case Search Animal. Customer is
presented with a catalogue with a
selection of search criteria.

Step 6: Customer is presented with a
search result (list of animals based on
the name search.)

Step 8: Invoke <<includes>> check
availability. If available, sent
confirmation.

Step 2: If the customer is not already registered, then Invoke <<extends>> use

case, Register.

Step 8 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

List of animals



Object sequence example

Boundary Object (a

) Includes
O / User interface, robe
Select an Animal Use | ‘/‘ webpage class etc.) P
:Customer .
case . A=USTOINET thqlogue Instance:A
N\ :Ordering nimal
Customer \\/
1) Customer: the actor from . ebpdge
. Click()

the use case diagram

initiating the use-case Login()

Choose animal. Avuthenticate Customer ) O

. Login failure
2) OrderingWebpage: || | _ T .
£ Regisier

Boundary class (an actor Opt If Login = null

interacts with the system

through a Ul. ,_o_g_!r_\_gl_( ________ [

“Display |
3) Classes and Obijects page with
Customer = all the objects of search
the class Customers criteria ,
. L. s Click_search Search()
Instance: Animal = this is the 1 create(
8 Search Extends
single chosen object of the class ) . results
Animal List of animals probe
nimdt. . Click_choice | T[T
Search results = we need this of Animal - .
. ' > ChooseAnimal()

class since we aren't supposed
to display the entire contents of [if available] Availability cqpf_i[ljf_lg_fi@______.‘ _____ ;

the catalogue

— confirmation <

v

< _______________

Check_availability()
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