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* Movtelomoinon pe t xprjon tng UML

* OpLOMOG LOVTEAOTIOINOTG TIEPLTITWOEWY XPT)oNG (Use case), Kal
oevapiwv

LEARNING
OBJECTIVES

EEnyriote Tn onuacio TnNG LOVTEAOTIOMONG TIEPLTITWOEWYV XPTIONG

Anpovpyia SLoy poUHATWY TIEPITITWOEWYV XPrions Héow UML (use case
diagrams)

* Anpuovpyla GeVopiwy TIEPLTITWOEWV XPTIOMNG

* Mopoyn KATeELOUVTHPLWY YPAUWYV VLA TNV ATIOTEAECUATLKT)
LOVTEAOTIONON TIEPLTITWOEWV X PTIOMNG
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ANAAYXZH AITAIT'HXEQN - MITOPOYME TQPA NA
EEKINHXOYME THN KATAXKEYH TOY XYXTHMATOZX;

ILL NEED TO KNOW
YOUR REQUIREMENTS | |3
BEFORE I START TO  []2

DESIGN THE SOFTWARE. §
:

[+

3

3

b}

FIRST OF ALL,

WHAT ARE YOU
TRYING TO
ACCOMPLISH?

I™M TRYING TO
AKE YOU DESIGN
MY SOFTWARE.

© 2006 Scott Adams, Inc. /Oist by UFS, Inc

I MEAN WHAT ARE
YOU TRYING TO
ACCOMPLISH WITH

THE SOFTWARE?

I WON'T KNOW WHAT
I CAN ACCOMPLISH
UNTIL YOU TELL ME

WHAT THE SOFTWARE

CAN DO.

\

/" TRY TO GET THIS
CONCEPT THROUGH YOUR
THICK SKULL: THE
SOFTWARE CAN DO
WHATEVER I DESIGN
1T TO DO!

DR AVGOUSTA KYRIAKIDOU

www.aiibert.com

CAN YOU DESIGN
IT TO TELL YOU
MY REQUIREMENTS?
1\ ‘
\

Source: Dilbert.com



ANAAYXH AITAITHXEQN - AIIOTEAEXMATA

Functional Requirements (AELTOUPYLKEG ATTALTACELC) Ay mode\
TL KAVEL TO cUOTNUA, TL AETOUpYLEG uTTOOTNPILEL Cases pnmd. me“‘s
Inputs, Outputs, Processes Use~ > Requ“e

o
gunct!

Non-Functional Requirements (Mn AELTOUPYLKEG QTTALTACELC)
Meploplopotl oto cuoTnua
Performance, Speed, Security (Amodoon, taxutnta, acPaleta K.AT.)
ATTattnoelc evxpnotiac: ATTOTEAECUATIKOTNTA TOU XPRotn, GPLALKOTNTA TTPOC TOV
XPNotn, K.AT.
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UML USE-CASE MODELLING

" A user-cenitred approach to systems analysis (Mo Tpocéyylon tng avaAuong CUOTNUATWY LLE ETTIKEVTPO
ToV Xpnotn.)

= AvaAUeL TIC arrattoelg Sltepeuvwvtac Ti¢ AAANAETTIOPACGELC TWV XPNOTWV LE TO CUCTNUAL.
" [poodlopilel Kat TTEpLypAPEL TIC AELTOUPYIEC TOU CUCTAMATOC OTTO TN OKOTTLA TWV EEWTEPLKWV XPNOTWV

" Use cases are derived from requirements and satisfy the requirements. OL mepumtwoelg xpnong (Use cases)
TTPOKUTITOUV ATTO TLC ATTALLTAOELS KOl LKAVOTTOLOUV TLC QTTOLTAOELG.

" 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”

DR AVGOUSTA KYRIAKIDOU 5



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 "f Use-Case What is the functional goal? \e. what they get out
of it — the f AeLtoupyla TTOU TOU

TTAPEXETAL)

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

DR AVGOUSTA KYRIAKIDOU 8



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

Roles, not individual ysers or people
- Smith 53 - SalesStaff \/

DR AVGOUSTA KYRIAKIDOU 9



'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.
Molta aAAa cuothpoata Ba tpemel va aAAnAoemidpoUV LE TO UTIO aVATITUEN CUOTNUO VLA VO UTTOPEL
va OAOKANPWOEL TLC AELTOUPYLEC TOU;

Molog Ba utootnpilel kol Oa cuvtnpel To cuoTNUO;

11



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 13



UML ACTOR NOTATION

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

Student BillingSystem

DR AVGOUSTA KYRIAKIDOU

14



IDENTIFYING ACTORS

EvoladEpwv TTapadsiypatas:

= To billing system yLa pla etopia dnulovpyel avtopata ta bills tnv Nepmtn pepa tou pnva (billing date)

= M tpamela kovovilel va yivovtol ol UVOAAQYEC TTOU TTPOYLLOTOTTOLOUVTOL UE ETTLITAYEC KABE HEPA OTLC
5:00pm

= KabBe Bpadu dnuioupyeital avtopata Eva report To ommolo kaBopilel rola padnpata £xouv KAELOEL yLa
gyypadn Kol oo eival akOpn avoLKTA.

Mowog/TL eivar o UML ACTOR??
TIME...Iati?

— Auta eival apadeiypato XpoviKwy YEYOVOTWV (temporal events). Eva Xpovikod cupBav (temporal event) gival
€va. cUPBAYV Tou ocuoTHUOTOC TTou evepyoTroleital amod to XPONO.

— OAa ta mapamavw mTapadsiypata cupBaviwy ekteAoUvTay ([ EVEPYOTTOLOUVTAV) QUTOMATO OTAV YLVOTAV UL

OUYKEKPLUEVN NUEPOUNVIA | WPA. ZUVETTWGS O actor AUTWV TwV temporal events gival o xpovog/time.
DR AVGOUSTA KYRIAKIDOU 15



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.

DR AVGOUSTA KYRIAKIDOU 16



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

DR AVGOUSTA KYRIAKIDOU 17



TYIIOIACTORS: UML REPRESENTATION

Primary Actor

Online Shopping System

Secondary Actor

Customer

Payment
Authentication System

Ou Actors ToTT00€TOUVTAL EKTOC TOU OCUCTHHATOC. OAOL OL actors 0€ €val SLAypappa
TTPETTEL va oXETL{OVTOL LE TOUAAXLOTOV Mia TrepiTTTWwOon XprRong (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

DR AVGOUSTA KYRIAKIDOU 20



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

Generate
Transcript

22



[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 23



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

24



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 26
system needs assistance. System Boundary




Example — Reservations System

Reservation System

Generate annual
sales analysis

/

i — 7~ Generate
@

Quarterly Report
enerate annud
gold membership
analysis

Temporal events triggered
Automatically when it
DR AVGOUSTA KYRIAKIDOU became a certain time or date

Primary Actor
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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

DR AVGOUSTA KYRIAKIDOU System Boundary 28




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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* O kaBoplopdg Twv opiwyv pmopel va eivat SUoKoAOG!

(Ttov Ba TpaBreTe TN ypaALLUN I TIOLEC TIEPLITTWOELC Xpong Ba mpémel va elvall HEoa O AUTA;)

* M emavoAnmTikn dladLkaoia.

*  OLAELTOUPYLKEG OTIOLTNOELG (TIEPLTITWOELG XPTIONG) TIPOEPYOVTOL TIAVTO ATIO TOV TIEAXT).

*  Mnv emvoeite anotrjoelg. Mavta vo EAEYYETE UE TOV TTEAATY) OOG.

DR AVGOUSTA KYRIAKIDOU 31



BREAKOUT
SESSION




* In groups of 3-4

®= Draw a use-case diagram for the Tetris game

a8 MARATHON

DR AVGOUSTA KYRIAKIDOU




Tetris — sample diagram




IN GROUPS

AT1T0POCGLOTE TIC AELTOUPYLKEC QTTOULTNOELG TWV TTLO KATW GUOTNULATWY
= telephone answering machine

= web-based online email system.

1. MpoodlopiloTe TIC TTEPLITTWOELG XPrONG, TOUC OXETLKOUC actors KOl ETOLUAOTE £va ATTAO
SLAYPOAUUO TTEPLITTWOEWV XPNONC Yot KABE pia ard auTeg T epapoyEC.

DR AVGOUSTA KYRIAKIDOU
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IN GROUPS




IN GROUPS




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

DR AVGOUSTA KYRIAKIDOU 38



Elbn oxeoswv

* Meta&V tov actor kol Twv Use-case
* O Actor ypnotpotolei/evepyoTioLel €va use-case, association relationship

* MetadV use-cases: ZTEPEOTLTI

* Tpio otepeotTuna UML
<<extend>> to omoio mpocdiopiel oyEon EMEKTAONG N OTIOLA E(VOL TIPOALPETLKT)

<<include>> 1o omoio tpocdlopilel oxeom cuUTEPIANYNG N OTtola EIValL UTIOY PEWTLKT)

> YE0T) YEViIKEVON G LETOEV USe cases, 1 oTola Ol VEL KA povopLkoTnTa (inheritance), Tnv
delyvoupe pe eva ddeto (hollow) triangle

* Meta&V actors: lNevikevon (Generalisation) Twv actors (kAnpovopikdtnta- inheritance)

* T va dei&oupe OTL UTTOPOUE VO EYOUME TIOAAG ELON XPNOTWV

DR AVGOUSTA KYRIAKIDOU 40



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

DR AVGOUSTA KYRIAKIDOU 41



]

ERALISATION OF ACTORS - EXAMPL.

L1l

University Assessment Records System
(UAR)

View Feedba

UAR
User %\
A
Student
Lecturer

Enter Feedbac

0

Viﬁ\# m?rks

Students

DR AVGOUSTA KYRIAKIDOU
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2x£on cupITEPIANYNC <<includes>>

" > € APKETEG TIEPLTITWOELG TA Pr]LOTA TIOU EKTEAOUVTOL O€ pia TIEPITITWOT) XP1IOMNG UTTOPEL VA
emtoavoAapBdvovtal oTnv eKTEAEOT BATWY KATIOLOG AAANG TIEPITITWONG XPTONG.

" [MTpOKELPUEVOU VO OTIOPUYOUE TNV ETTAVAANYT TWV BNUATWY UTIOPOUME VO ELOAYOUE TN OXEoN
NG oVUTIEPIANYNG (includes) peTa&V SV TEPLTITWOEWY XPTrIoNg

DR AVGOUSTA KYRIAKIDOU 43



* 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.

44
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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"

DR AVGOUSTA KYRIAKIDOU 45
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reservations system

|nlf|9| 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

46




Customer

Search for
Book

Book Store System

Authenticate
User

DR AVGOUSTA KYRIAKIDOU
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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 51




* 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
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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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BREAKOUT SESSION
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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




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
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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 63



[1QX NA KATAXKEYAXETE 'ENA AIAT'PAMMA
[IEPIHITOXEQN XPHYXHX

Step 1:
[MpoodLopLoe Totol eivat ot actors.

Mo k&Be actor, kaBdpLoe OAOUG TOUG CNUAVTIKOUE OTOXOUG TIOU £XOUV Kall TOUG oTtoioug Ba utootnpilel
10 GUOTNMAL.

Step 2:
AnULoUpynoE JLA TIEPITITWOT) X PTIONG YL KAOE 0TOYO (AELTOUPYLKEG ATIALTTOELG).

Step 3:

ANLOVPYNOE TO OLAYPOALO TIEPITITWONG X PTIONG YL VO ATIELKOVIOELG TL Ot KAVEL TO CUCTNUA KOl TIOLO
glvaL to 6plo (system scope and boundaries).
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HOW TO BUILT A USE-CAS.

DIAGRAM(CONT.)

L1

Step 4:
= T k&Be mepimtwon xpriong mou evtomifeTal, KATAypAYTE TO GeVAPLO NG (Ta YEVIKA Brjpata -
TUTILKT] TIOPE(Q KL EVOAANAKTLKEG TTIOpEiEG Opdong).

—  2TOx0¢ €lval 1 ypriyopn TeEKUNPLwoM OAWV TWV TIEPLTITWOEWY XPTIOTNG TIPOKELUEVOU va kKaBoploToUv Kal
va eTILkKUPpWHOOLVV oL amalTrioELs.

— Aut n oapylkry €kO00mn TWV TEPIMIWOEWV xpriong ovopddetal TePIMTWON XPriong OMalTHOEWY
(requirements use case). Edw dnploupyeital 1o SLdypappa mepIiMTwong xpriong avwtatou emnedou (Top
level use case diagram)

Step 5: MOALC eykplBoUV OAEC OL TTEPLITTWOELS XPONG ATTALTHOEWV
=  BeAtiwote kdBe mepimtwon xpriong yla va cupTEPIAAPETE TIEPLOOOTEPEG TIANPODOPIEG TIPOKELMEVOU VOl
TIPOOOLOPICETE TN AEITOUPYLKOTNTA TOU CUCTHHOTOG E LEYOAUTEPT) AETITOMEPELQ.

=  Xpnolpotmoote TIG oxeoelg "extends" kat "includes" yia va TpoocOfoete TEPLOCOTEPEG AETITOMEPELES
oxX€OLACOV

" J€ oUTO TO Prida EVOEXETAL VO XPELACTEL VO ONLoupyNn B0V VEEG TIEPLTITWOELG X PTIONS.
—  OLTEPLTTWOELG XPTIONG TIOU TIPOKUTITOUV OVOUAOVTaL TIEPLTITWOELG XPrjong avaAuong (analysis use cases).

DR AVGOLUSTA KYRIAKIDOLUJ
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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.

DR AVGOUSTA KYRIAKIDOU 73



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 doltnt Kat o poutntng ewdotroLeital(student is notified)
OTL TO AVTITUTTO TOU €lval £TOLUO yLa TTapaiafn.
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Sample solution

Solution ?
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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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Solution ?




SFE System

Solution ?




SFE System

Solution ?




*  Me Alya Aoya, tavta!!!

*  OLamaltroEeLg ival TO TILO OUCKOAO KOMUUATL TNG AVATITUENG AOYLOLKOU

* To OLOYPAUMOTA TIEPLTITWOEWV XPT)ONG ELVAL EVA LOYUPO EPYAAELO YLO TNV
KOTavOnomn Tou
* TIOLOL s[v,ou OL XPT)OTEG (CUUTIEPLAOBOAVOUEVWY TWV AAANAETILOPWVTWV deS.‘gn
CUOTNHATWY) e““ed
* T[loleg AeLTOUPYIEG TIPETIEL VO TIAPEYEL TO CUCTN A User-¢
* [Mwg AetToupyoUV QUTEG OL AELTOUPYiEG o€ UPNAO eTtiTiEdO

No aplepwVETE TIAVTOTE ETIAPKT] XPOVO OTLG ATIAUTAOELG KoL TN GAon NG
ene€epyaoiag Toug
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EYEAIKTOX 2XEAIAXMOX - AGIL.
PLANNING

L1

Iterationl, 3 wks Iteration 2, 3 wks Iteration 3, 3 wks Iteration 4, 3 wks Iteration 5, 4 wks
9/15/08-10/3/08 10/6/08-10/24/08 10/27/08-11/14/08 11/17/08-12/5/08 12/8/08-1/15/09
4 4 4 4 4
UC1: Do One UC3: Do Three UC2: Do Two UCS5: Do Five UC6: Do Six
points: 5 points: 2 points: 4 points: 3 points: 6
priority: 1 priority: 1 priority: 4 priority: 4 priority: 5
depends on: None dep. on: UCY, UCI1 depends on: UC8 depends on: UC4 depends on: UC4
4 4 4 4 y
UC9: Do Nine UC4: Do Four UCS8: Do Eight UC7: Do Seven UCI10: Do Ten
points: 4 points: 5 points: 5 points: 5 points: 6
priority: 2 priority: 2 priority: 3 priority: 4 priority: 3
depends on: None depends on: UC3 depends on: None depends on: UC2 dep. on: UC5, UC7
4 7 4 4 4

= OL eVEAKTEC opadeC xpnolpotTololV SLadpaoTIKA, AVETTIONMA HECO VLA TNV EKTEAEON
ToU eUEALkTOU oxeblaopov (agile planning).



APPLYING AGILE PRINCIPLES

1.

SUVEPYOAOTELTE OTEVA UE TOUG TIEAATEG KOL TOUG XPTJOTEG YL VO KATAVOT|OETE TLG ETILYELPTUATLKESG OLALOLKAGLEG
KO(L TIG TIPOTEPALOTNTEG TOUG KoL VO TOUG fonBriceTe va TipoodLopicouV TIG TIPAYMATIKEG TOUG AVAYKES.

Ta HEAN TNG Opddag Ba TIPETIEL VOl CUVEPYAOTOUV YL VA TIPOCOLOPLOOUV TIG TIEPLTITWOELG XPT)ONG, TOUG actors
KOl TOL UTIOCUOTH AT KOl VoL KaBoploouv TIG TTEPLTITWOEWV XPTiONG.

Ot anattrioelg e&eAiooovtal aAA& To xpovodidypoappa eival otabepo.

EmikevtpwBeite otn ouyvr mapddoon pKpwv Tipocauénocwy, KABe pia oo Tig omoleg avamtUooEL LOVO
LEPLKEG TIEPLTITWOELG X PTOTG.

Mnv eTiyeLprioeTE Vo SNULOUPYTIOETE EVA APLOTO CUVOAO TIEPLTITWOEWY XPTONG. To APKETA KAAS ival
QPKETO.
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v

MovTteAoTolnon mePLMTWOEWV Xpriong pe UML

>YEo€LG peTadU actors, use cases, includes, extends and generalisation

Kataokeur] OLoy PO UATWY TIEPLTITWOEWY XP1ONG

Anuioupyia oevapiwv.

Tnv endpevn efoopada: MovtéNo avTIKEIHEVWV: Alaypappa kAdoewv (Conceptual
Class Diagram)
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[1Q2 TA MHTAME AYTH THN
EBAOMAAA? TI| MAOGAME?

Reply at:
PollEv.com/avgoustakyri977
€ GotoPollEv.com €) Text AVGOUSTAKYRIOTT to
22333
o Enter
AVGOUSTAKYRI977 e Text in your message

9 Respond to activity

90
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https://pollev.com/avgoustakyri977

1.Kung, D.C (2024) Software Engineering, 2nd Edition, McGraw Hill = Chapter
7,8

2.Pressman, R.S. (2020). Software Engineering: A practitioner's approach, 9th
Edition, Mc-Graw Hill — Chapter 8
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