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AiapBpwon

* MovrteAotroinon Aeiroupyiwv (Functional Modeling)
* MovrteAotroinon Asitoupyiwv pe 1n UML

— Mepmmmwoeig XpAong (Use Cases)

— Alaypdauuarta Mepimrwaoewv XpAong

— Alaypdauuara ApaoTtnpiotitwy (Activity Diagrams)
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YwnAou smimédou
ETTIXEIPNUATIKEC AVAYKEC

KaBopiouoég
Amairioswv

AvaAuTtiki Karaypaen

KOATAYEYPAUMEVEG OTNV
MpdTaon ZuoTAuaTog
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2UYKEKPINEVWYV ATTAITATEWV

Eméuevo Bnua

MovreAomoinon rou ZuoTnuarog ‘

EITOUPYIKITIQOUIKA/ZUNTTEPIPOPAG
(Functional/Stjuctural/Behavioral)
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¥ T civar n MovteAomoinon AeIToupyIlV;

‘EX€l WG OKOTTO TNV TTEPIYPAPH:

*  TWV ETIXEIPNUATIKWY £TTEEEPYATIWY (business processes), Kal

*  TnNG aAAnAemmidpaong Tou MNMANPo@opIaKoU ZUCTAPATOG PE TO TTEPIBAAAOV TOU

U_ of Crete, Information Systems Analysis and Design
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TTwg¢ povTeAoTroloUpe TIC AEITOUPYIEC TNV AVTIKEILEVOOTPEPN
AvdAuon ka1 2xediaon;

ZuvnBwg xpnoipoTroloUpe dUo TUTToug dlaypappdaTwy TNG UML:
« Aiaypauuara Apaocrnpioritwy (Activity Diagrams)
— Emrpémrouv Tnv povTteAOTTOINGN POWV EPYACIWV

* Mepimrwoeis Xpriong kai Aiaypduuara lMepimrrwoswv XpRaong
— Emtpémrouv Tnv povreAotroinon Twv Bacikwy aAANAETIOPACEWY PETOEU TOU
TTANPOPOPIOKOU GUCTAUATOG Kal TOU TTEPIBAAAOVTOG TOU.

Mapatnpnosig:
*  MrtropoUpe va Ta XpNOIUOTTOINCOUE YIO VA TTEPIYPAYWOUE TO UTTAPXOV
(xeipoypa@ikd fj unxavoypa@nuevo) r To TTPOG KATAOKEUH TTANPOPOPIaKS

oloTnua.
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T1 drapépouvv Ta Aiaypdupara ApaotnploThtwy amd Ta Aiaypdupara
TTepimTwoswy Xphong;

» Activity Diagrams
— Ta XpnOIPOTTIOIOUE YIa VA PHOVTEAOTTOINOOUE TIG KETWTEPIKEGH AEITOUPVIESG

TOU CUCTANATOG
e [.x. yio va Teplypayoupe TTwG AEITOUPYEI O OpYaVIOUOG
* Use Cases & Use Case Diagrams
— Ta xpnoIYOTTIOIOUUE YIO VO HOVTEAOTTOINOOUUE TIG «EEWTEPIKESH AEITOUPYIEG

TOU CUCTANATOG

e [.x. TwG aAANAETTIOPA PE TOUG XPMOTEG TOU CUCTAUOTOG ) HE AAAT
TIANPOYOPIAKA CUCTANATA
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‘Evac opyaviopoc
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Ta Araypdupara Apaornprotitwy sTiTpéTOUV ThY HOVTEAOTIOINGN TWY
ETMIXEIPNUATIKWY d1adikaciwy Tou opyaviopou

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006




O IMTepimrraioeic Xprione povreAotoioUv Thy aAAnAemidpaon petall To
TTAnpogopiakoU ZuoTAUATog Kai Tou TTepiPdAAovTog Tou

U

s

Information
System

_of Crete,_Information Systems Analysis and Desian Yannis Tzitzikas, Fall 2006

TTepimTwoeic Xpronc
Use Cases




T ymopoupe va povreAomoinooupe pe TTepImTwaoeIg
Xphong:

* MovTeAoTroloUv TNV eEWTEPIKA AEITOUPYIKA OWn TOU CUCTAPOTOG
— Mwg aAANAemIdPAa pe 1O TTEPIBAAAOY TOU (TT.X. ME TOUG XPMOTEG
— [Meprypdgouv TI uyTTOPoUV va KAVOUV 01 XPAOTEG KAl TTWG AVTATTOKPIVETAI TO
ouoTnua
* [1Aéov atroTeAoUV BacIkO epyaAEio yia TRV AVATITUEN Kal
TTPOYPAPMATIONO TTANPOPOPIAKWY CUCTNUATWYV.

11
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Ti civar ia TTepinTwon Xpnong (Use Case);

MepirTwon XpRong (Use Case) =
€va OUVOAO OEVAPIWV YyIa TNV ETTITEUEN EVOG OKOTTOU TOU XProTNn

— Zevdplo = pia akoAouBia BnudTwy TToU TTEPIYPAPOUV TNV aAANAeTTIOpacn
METAEU XPAOTN Kal CUGTAUATOG

Mapddeiyua Zevapiou

O meAdrnc¢ mAonyeirar atov KardAoyo Kai TpoaBétel Ta embuunTa mpoidvra oo
KaAGOr ayopdc. Av BeAnael va mAnpwael 101 TEQIYPAQE TOV ETTIOUUNTO TPOTTO
arroaToAng, didel Ta aToIxEia TNS TTITTWTIKAS TOU KAPTA¢ Kai TmiReBaiwver Tnv
aitnon ayopds. To auartnua eAEyxel Ta oToixeia TNS KApTag Kai emREBAIWVE TNV
ayopd (auéowg Kai ue TNV arrooToAn n-unvouarog emBefaiwaong).

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006

12




TTepiexopevo kai poppoTumog pia TTepimTwong Xpnong

* Mia lMNep. X. ouvABwG TTeEpIAaUBAVEL:
— 'Eva ouvnBiouévo oevdpio (6tmou 6Aa Tave KaAd) (all-goes-well scenario)
— Aidpopeg eVVOAOKTIKEG POEG

* O popeortutrog (format) piag Mepitrrwong Xprong
— AkoAoubBia apiBunuévwy Bnudtwyv
— EvaMAakTikég (alternatives) wg TapaAAay€ég auTrg TnG akoAouBiag

— [MpoaipeTikd: TTPOCONKN MIOG YPAUUNG HE TTPOCUVORKEG (preconditions), ATol
OuUVvOiKeG TTou TTPETTEN va gival aAnBeig yia va Eekivrioer n MepiTrtwon XpARong

» 1600 Asmrrougpnc mpémel va givai pia Mepirrwon XpRong;
— 000 psyaAurepo gival To pioKo TOOO TTI0 AVAAUTIKOI TTPETTE]

va giyaore
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 13

TTapddeiypa:
ITepimrrwon Xprions Ayopd TlpoidvroC

Ayopd Mpoidévrog

1. O MeAdTNG TTAONYEiITAI GTOV KATAAOYO KOl ETTIAEYEI TA TTPOIOVTA TTOU €TTIBUEI va ayopdael

2. O lMeAdtng emAéyel Tn Asioupyia «MapayyeAiax»

3. O lMeAdTtng cupTTAnpwvel Ta oToixeia amoaToAng (dvan, TTapddoon o€ 24 wpeg, TTapddoan o€ 3
NHEPEQ)

4. To Z00Tnua Tou TTAPOUCIAgel avaAuTIKG TNV TP TNG TTapayyeAiag (TrepIAauBavouévwy Twy eE6dwv
QATTOGTOAAG)

. O MeAdTNG CUPTTANPWVEI TA GTOIXEID TNG TTIOTWTIKAG TOU KAPTOG

. To Z0oTnua eAéyxel Ta aToixeia Tng KApPTag (e€ouaiodoTnon, TOoTwTIKS 6pI0, ..)
. To Z0oTtnua emBePaiwvel TNV TTWANON AUECWG

. To ZUoTtnua otéAvel éva n-prvupa empBefaiwong atov MeAdtn

EvaAAakTIKA: Authorization Failure

© N O O

210 Brjpa 6, To Z0OTNPA ATTOTUYXAVEI VO EYKPIVEI TRV AYOPd HEGW TTIOTWTIKAG.

O MeAdTNG pTTopEi va Eavadwael Ta GToIxEIa TNG TIIOTWTIKAG TOU KAPTAG Kal va EavaTrpoaTrabnoel
EvaAAakTIkn: Mévipog (21abepdg) MNeAdrng

3a. To oUoTnua TTapouciadel Tn dielBuvon Tou Kal Ta 4 TEAEUTaIa Yn@ia TNG TTIOTWTIKAG TOU

3B. O MeAdTNG pTropei va dexBei i} va emikaAUwel autd Ta oTolxEia

EmoTpoen oto Bripa 8 Tou apxikou cevapiou

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006 14




TTapddeiypa

Buy a Product

. Customer browses through catalog and selects items to buy

. Customer goes to check out

. Customer fills in shipping information (address, next-day or 3-day delivery)
. System presents full pricing information, including shipping

. Customer fills in credit card information

. System authorizes purchase

. System confirms sale immediately

. System sends confirming email to customer

0N b~ ON-

Alternative: Authorization Failure
At step 6, system fails to authorize credit purchase
Allow customer to re-enter credit card information and re-try

Alternative: Regular Customer

3a. System displays current shipping information, pricing information, and last 4 digits of credit card
information

3b. Customer may accept or override these details
Return to primary scenario at step 6

m—
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006
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TuUmor TTepimTwoswy Xpnong

EmromiTikéc/ Baoikéc (Overview/Essential):

*  YwnAou emmédou, TTou ouvhBwg ouvVTAoOoOVTal GTNV apxr Tou £pyou.
Mepiypdpouv Ta eAGXIOTA TTOU XPEIAZETAI VIO VO KATAVOINOOUUE TNV
AeIToupyIKOTNTO TOU ouoTrPaToG. Eival avegdptnteg uAoTToinong

— (aMwg Aéyovtal Business Use Cases ) Overview Use Cases)

Netrrouepeic/MpayuaTikég (Detailed/Real)

*  EkAeTTTUVOUV KaI TTEPIYPAPOUV AKPIBWG TIG ETTOTITIKES. [eprypd@ouv
OUYKEPIPEVA BripaTa (TT.X. N ypauuaTtéag TpooBEéTel Eva .pdf yypago oTo
ouoTNUa Kal PETG ..)

— (aMwg Aéyovtar System Use Cases)

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006
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Elements of a Use-Case Description

Use Case Name: ID: Importance Level:

Primary Actor: Use Case Type:

Stakeholders and Interests:

Brief Description:

Trigger:

Relationships: (Association, Include, Extend, Generalization)

Normal Flow of Events:

Subflows:

Alternate/Exceptional Flows:

i Taken from Dennis et al. 2005

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 17

TTapddeiyua: KAgiopo IatpikoU Pavrepou (1/3)

Ovopa Mepimrwong Xpriong: KAgioiuo PavreBou ApiBudg: 2 Emoudaidtnta: YYnAn

Kupiog Apdotng: AoBsvig Tumog Mep. XpAong: AvaAurikn, Ouoiwdng

EutmAekduevor kar 2Z1oxol:
Aobeviig: BéAel va opioel, aAAdéel I akupwoel éva 1aTpIko pavreou

20vtoun Mepiypogry: O ao@evig BéAel va opioel, aAAdéel n akupwaoer éva 1aTpIKO
pavreou

EpéBiopa (oupPav evepyotroinong): O aoBeviic ouvdésralr kai emiAéyet PANTEBOY

TUTOG epeBiopatog: E§wrepiko

IXEOEIG:
>uoxéTion (association) : Agleviig
MepihapBavel (include) . «AiguBérnon Tpomou MNMAnpwung»
Emekreivel (extend) . «Anuioupyia Néou Ag@svoug»

Eeidikevel (generalizaiton)

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006 18




TTapadeiyua: KAciopo IatpikoU Pavrepou (2/3)

®duoioloyiKr pon YEYOVOTWV:
1. O aoBevng ouvdésTal LIE TOV IGTOXWPO
2. O ao6evng mAnkipoAoyei To dvoua Tou Kai Tov apiBud unTpwou Tou
3. To ouotnua emiBePaiwvel 611 0 aoBevh¢ gival Karayeypauuévos orn Baon
4. To ouotnua ekkivei Tnv mepimrwaon xpnong «Aicubérnan Tpdomou MNAnpwung»
5. O aobevng emAéyer 11 BéAel va KAvel:
av BéAer véo pavreBou, oe¢ P1
av BéAel akUpwan pavreBou, oec P2
av BéAel aAdayn pavreBou deg P3
6. To ouortnua su@aviel Ta amoreAéouara Tou 5 arov xpnarn
ZUVIOTWOEG POEG YEYOVOTWV
P1: Néo pavreBou
1. To ouoTnua pwrd Tov XPNaTN yia TNV EMOULNTA NELOLNVIA KAl Wpd
2. To auarnua mmpoypauuarier 1o véo pavreBou AauBdvovrag urrdwn TiS eMOUUIES TOU
aoBevi Kai TS SIaBETIUES NUEPOUNVIES

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 19

TTapddeiypa: KAgioipo IatpikoU Pavrepou (3/3)

P2: AkUpwan pavrefou
1. To oUoThua pwrd TOV XPHROTN THV NUEPOUNVIA TOU TTPOS akUpwaon pavreou
2. To auatnua Bpiokel kai diaypAaQer TNV avrioToixn gyypaer amd 10 mPoypauua Twv
pavrefou
P3: AMayn pavreBou
1. To ouoTtnua exkteAei 1o P2
2. To ouoTtnua ekteAei 1o P1

EvaAAakTikég Poég - ESaipéoeig

3a: To auoTnua ekteAei Tnv Tepimrwon xpnong «Anuioupyia Néou AoBsvoug»
P1.2a1: To oUotnua mpoTeivel EVAAAQKTIKES NUELOUNVIEC/WPES

P1.2a2: O aoBevrig emiAéyel uia atrd autéc N amoeaadilel va unv KAsioer pavreBou

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006 20




w Odnyiec via Th ouvtaén TTepimTwoswy XpAong

(Guidelines for Creating Use Case Descriptions)

» Write each step in “Subject-Verb-Object” form
» Clarify who is the initiator in each step

» Describe the steps as if you were an independent external
observer
» Write at the same level of abstraction
» Ensure that there is a sensible set of steps, like:
— the primary actor initiates the dialog and sends data to the system
— the system checks the validity of the data/request
— the system processes the request
— the system returns to the actor the results of the processing
* Apply KISS principle liberally
» Write repeating instructions after the set of steps to be repeated.

’ Adapted from Dennis et al. 2005 ‘
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 21

Aiaypappara TTepinTwoswv XpRong
Use Case Diagrams

11



Aiaypduuata TTepimTwoswy Xphonc
Use Case Diagrams

>KOTTOG:
» OmmkoTroinon TToAAwY MepImTTwoewv Xprong

‘Eva Aidypappa Mepimrwoewy Xpong (Use Case Diagram) atoteAeiTal
ato:

* 'Eva mAaioio trou utrodnAwvel To gUCTNPA

* To TAdigio TrepiExel éva oBAA yia kaBe Mepitrrwon XpARong

* Ta oBaA Twv MepimTwoewv Xpriong ITTopoUv va ouvoEovTal e
oxéaelg eykAgiopou (include), yevikeuancg (isA) kai emékraong
(extend)

* 'E&w a1é 10 TACicIo uTtdpyxouv GUUBOAQ TTOU UTTOBNAWVOUV TOUG
ApadoTeg (Actors), TTou €ival 01 XproTeg (AvBpwTTol | GAAG CUCTAPOTA)
TOU CUGTAMATOG Ol OTT0I0I CUVOLOVTAI PE OKUEG JE T OBAA Twv
Mepirmwoewv XpAong oTIG OTToiEG UTTOPOUV va AdBouv péPog.

— O1 dpaaTeg pmropei va ouvdéovTal Pe akPEG TUTTOI iSA.

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 23

Use Case Diagrams > Actors
Apaorec (Actors)

O * O1 ApdaaoTeg «ekTEAOUVY TIG MepITTTwoeIS XpAong

* ApdoTng = pOAOC TTOU £VaG XPrOTNG MTTOPEI va £XEI O€
oxéon Pe To ouoTNUA
— 'Evag xpnotng ptropei va evoapkwaoel TToANoUg poAoug
— O1 dpaoTeg dev gival TTavTa avBpwTrol:

* Mrropei va gival éva eEwTePIKG cUOTNUA TTOU XPEIACETAI KATTOIEG
TTANPOPOPIEG OTTO TO €V AOYW.

- adrask . %
Al L
O

Remove Task

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006 24




TTapddeiypa

iTighmeaya
Chepa rERTEE Truck
Sl
Etiirast
Thernal - s -
vapyiy To mAdaiolo opioB¢erei o ouoTNUA
‘ALA bAaz
(Boundary of the system)
WEather
aglitn Enghsring
ConTputer Taken from Volere Requirements
Specification Document
U v vice nndinauun Yannis Tzitzikas, Fall 2006 25

2 UOXETIOEIC HETAEU TWV TTEPITTTWOEWY XPAONC
Use Case Diagrams > UC Relationships

* Include c UC x UC
— lNa atroguyn eTavaAAyewy (dpa yia va atmo@UyoulEe TO_copy-paste)
« ISAcUC xUC

— H adikn MX ptropei va utrepkaAuwel (override) oTTOI00ATTOTE TURMA TNG
yevikAg MX. MNapd TauTta n 181K TTPETTEI VA OQOPA OTOV YEVIKO OTOXO TOU
XPAOTN GTOV OTT0I0 APOPd KAl N YEVIKI).

« extend c UC x UC

— Moidger pe v ISA. H ekteTapévn UC pttopei va éxel eTITTAov
OUUTTEPIPOPA OAAG pOvOo o€ dnAwpéva «onueia eTTékTaong» (“extension
points” ) 1ng Baciknig MX.

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006 26

13



W TTapadeiyua Mevikevong
& Example: Generalization

EmkUpwaon Xpriotn

‘EAeyxog > apwon
Zuvenuarog Ap(g{ﬁ)\nmpoeléoug
(Check Password) etinal Scan)

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006
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TTapadeiypa Mevikeuong kai EykAeiopol
Example: Generalization + Include

Validate User

isa
Check
Password

Retinal Scan

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006

28

14



TTapddeiypa Mevikeuong, EykAeiopou kai ErékTaonc
Example: Generalization + Include + Extend

Place Order «includex
extension points }------""" Validate User

set priority
isa

Retinal Scan

«extend»
(set priority)

Place Rush
Order

Check
Password

EREEEEESS

<<extend>>

O (payment info, shipping info) O

Buy a Product

RegularCustomer

Yannis Tzitzikas, Fall 2006

29
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TTapddeiypa d1aypdupaToC TTOU HOVTEAOTIOIET TIG
AgIToUpyieC €VOC OUGTANATOC KPATNONG pavTePou

Appointment System

Make .
appointment % Patient

Produce schedule
Management i—
Doctor F Record Availability

Yannis Tzitzikas. Fall 2006
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E€cidikeuon ApaoTtwv

(Specializing an actor)
Appointment System
)
Make "
appointment Zt Patient
0 [ )
Produce schedule 1sa
Management %

i New Patient

Doctor F Record Availability

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 31

Use Case Diagram for an Appointment System
TTpoaBnkn «include»

Appointment System

Make .
appointment ZE Patient

Produce schedule ; isa
T e |
Management S'\gﬁggg% i New Patient

% Record Availability ——include»

Doctor
U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006 32
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Use Case Diagram for an Appointment System
TTpooBnkn «Isa» kai «extend»

©)
Appointment System Make .
«extend» -~ appointment Patient
Make =T -
arr%%rgr%%tnts

Produce schedule i
N o « )
information < Jnclude

-

New Patient
Management Manage
schedule + /\
R iTability ~—sinclude» Old Patient
ecord Availability Create
new pat.
Doctor
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 33

TTapadeiypa: TTAnpoywopiakd Zuothua Kivnparoypdgou

2T10X0G:

— AUEnon Twv KepdWV PECW PEIWONG TV AEITOUPYIKWY £€600WV Kal alénong
TWV TTEAATWV. H avgnon Twv TTEAATWY avapéveTal va ETTITEUXOET Je TRV
TTapPoXA KAAUTEPWY UTTNPECIWY EVNPEPWONG Kal £EUTTNPETNONG TTEAATWYV. TO
TeAeuTaio TrepIAapBavel kapTa TTeAaTWyV. H peiwon Twv Asimroupyikwy 60wV
QAVOUEVETAI VO ETTITEUXBEI PE PEIWON TOU TTPOCWTTIKOU YIa TNV £€Kkdoon
gioITnpiwv. Etiong avapéveral yeiwaon Tou XpoOvou avauovig oTa ekdoTrhpIa
€1I0ITNPIWY Kal KAAUTEPN evNUEPWON TTEAATWV YIA TO TTPOYPAUUA TTPOBOAWYV
péow email/SMS

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006 34
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TTAnpogopiakd 2Uatnpa Kivhuatoypdgou
BasicUss CaseDiagram ] & & & & a & & e
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U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 35

MeBodoAoyika ZnTAuaTa

* MTtropouue va gekiviijooupe atro 1o Use Case Diagram kai KQToTTiv
va TTeplypdyoupe kébe Use Case

* MeTd prTopoupe va avaBewprioouue Kal va BeATiwooupe 1o UCD
» [l6ogg MNepimmTwoelg Xpriong va opicoupe?
— M.x. yia éva épyo 10 avBpwTroxpovwy =~ 12 MepimTwaelg Xprong

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006 36
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Bhuara Zovraéng

TTepimrwaoswy XpAong

(Steps in Writing Use Cases)

A/ Identify the major UCs

B/ Expand the major UCs

C/ Confirm the major UCs

D/ Create the UC diagram

1 Review the Activity Diagram

2 Identify the system’s boundaries

3 List the primary actors and their goals
4 |dentify and write the major use cases
5 Carefully review use cases

6 Choose one major use case to expand

7 Fill in details on the use-case template

8 Fill in the steps of the normal flow of events
9 Normalize the size of each step

10 Describe alternate or exceptional flows

11 Simplify and organize as necessary

12 Review the current set (check semantics, involve the
users)

13 lterate the entire set of steps

14 Start with system boundary
15 Place elements in order to be easy to read

U_ of Crete, Information Systems Analysis and Desian
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Mepika TTAeovekTRpara Twy TTepimTwoswy Xpnong

Xpnong &exwploTd

MepiTrTwong Xprong

* AvTi TnG povTeAOTTOINONG KAl TG KATavonong oAOKANPouU Tou
opyaviopou, TTpooTTaboupe va kataAdBoupe KGBe MepitrTwon

* A0 TIG MNepITTWoeIg Xpiong PTTOPOUE VA EKTIUACOUUE TO XPOVO
Kal TNV TTPooTrddsia TTou Ba atraitnBei yia To axediaouo Kal
uAoTTOINON TOU CUCTANOTOG

* O AiguBuvTnig Tou épyou (Project manager) ptropei va eAéyEel Tnv
TTPOOB0 TOU £PYOU TTAPATNPWVTAG TNV TTPO0OO TNG KABE

U_ of Crete, Information Systems Analysis and Design
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Aiaypdappara ApaotnploThTwy
Activity Diagrams

Ti pymopoUpe va povrehotoifiooupe pe Aiaypdupara
ApaotnpioTATwY;

*  MT1TopoUV va XpnoiuoTroinBoulyv yia va JOVTEAOTTOINCOUV OTTOIAOATTOTE
diadikaaoia
— A0 emIXeIpnUATIKEG UPNAOU ETTITTEDOU £WG TN Por) EAEyXOU MIag PeBGdou piag
KAdong

*  Moiadouv pe diaypduuara pong (flow charts) aAAG €xouv Tnv eTITTAEOV
duvaToTnTa va avatrapioTolv TrapaAAnAia (parallelism), cOuTITWON
(concurrency ) kai oUvBeTeG atTo@doelg (complex decisions).

*  Zuvduddouv 18€eg aTTO BIAPOPES TEXVIKEG OTTWG:
— event diagrams, SDL state modeling, workflow modeling, Petri Nets

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006
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Apaotnpiotntec kar Aiaypdppara ApaotnpioTATwy
Activities and Activity Diagrams

Activity (or activity state)

— Eival pia kardotaon mpdrrelv (state of doing something): €ite oTov TTpaypaTIKO KOGUO
(17.X. TTAAKTPION €VOG YPAPMPOTOG) 1 GTOV UTTOAOYIOTH (TT.X. EKTEAEON PIAG POUTIVAG
AoyiopikoU)

— Mrmopei va TTapIGTAVEL JIa XEIPOVAKTIKA A YIG QUTOUATOTTOINUEVN dPaaTnEIOTNTA

— Kd&Be dpaatnpidtTnTa €x€l éva dvoua

* Mapadeiypata ovopdtwv: Aqwn Mapayyediag, Kpdtnon PavteBou, KATT.

Activities vs Actions
— Actions: dropa (non decomposable)

— Activities: pmmropouUv va avaAuBouv oe dAAeg activities r/kai
actions.

Activity Diagram
— Meprypagel TNV akoAouBia Twv dpacTnpPIOTATWY KAl UTTOOTNPICEl OUVORKEG
Kal TTapaAAnAia

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 41

KaBnuepivd mapadeiyuta
(mtnyn: http://odl-skopje.etf.ukim.edu.mk/uml-help/)

<>

I Drink Coffes

Go by Bus, Taxi,
Bike or do
Walking

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006 42
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‘Eva anAd mapddeiypa Aiaypdpparoc ApaothpioTATwy

Mepiypagel Tov «KAAOOIKO» TPOTTO
AQwewg MNapayyeAiwv o€ Eva

(0167010,

[timeout]

—[ Epgavion AeAtiou MapayyeAiag

l

[ ZuptrAfipwaon AeATtiou MapayyeAiag ]

[aTeAn aToIxeia]

[ Amobrikeuon MapayyeAiag ]

[ AtropToAr) Email pe Ta oToIxeia TNG TTapayyeAiag ]

e
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‘Eva didypappa dpactnploTATWY

start
«— activity

fork (parallel behaviour)

Alaxeipion MapayyeAiwv

. Fill Send WnpOL’JW
Ol1oKAGdWaonN { Orer } { imwiee }
branch 5
condition {rush order] felse]
Paymen
merge —— <> )
. Ceugn
ouvevwan L. .
Join (end of parallel behaviour,
synchronization point)
Order
End end
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‘Eva diaypappa dpactnpioTATWY

Aiaxeipion MNapayyeAiwv

Receive
Order

Fill Send
Order Invoice

Deliver
Order

Receive
Payment

This mean

that it has
been

decomposed éw

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006
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Another Activity Diagram

Alaxeipion Pavteou
Nogokougiou

Get Patient Info

[new patient]

Create new patient

[old patient]

[ Make payment arrangements }

<o

l |

[ Create appointment J [ Cancel Appointment} [ Change Appointment}

| |

o

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006
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w Another Example
@ with conditional thread

ETtoiyagia Agitrvou

[desire for wine]

Open Red Wine

Mix Carbonara

Cook
Spaghetti

Sauce

Combine
|

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 47

Fpappéc KoAUupnonc
Swimlanes

Ta AAp trepiypdgouv TI oupBaivel aAAG Oev pag AEve TTOI0G KAVE TI
» Tl.x. dev pag Aéel TTola KAGaOn €ival utreubuvn yia Tnv KABe epyacia

Management

— Customer

Shi t| |Fi
Service ipmen inance

=> [pappég KoAuppnong (Swimlanes )
— Xwpigouv 1o didypauua o€ KaTakOpuPeg (wveg. Kabe Cwvn givai
appodIOTNTA EVOG OUYKEKPINEVOU dpAaTn i KAAoNGg
« UML V.2.0: Partitions

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006 48
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Mpappéc KoAuppnong: TTapddeiypa

Alaxeipion MapayyeAiwv

Ipageio
E&utrnpétnong
eAATWOV

Receive
Order

Send
Invoice

Tunua
OIKOVOUIKWY

Receive
Payment

U. of Crete, Information Systems Analysis and Design 49
TTapddeiypa:
Login (and register if new user)
* [nyA:http://www.sparxsystems.com.au/resources/map_uc.html (Entreprise
Architect)
E Submit Name [Register OK] :
i and Password i
E __,——:? 1
e
E Home Page |
User ( Register }%Gubmit Detai |9
é Autherticate Add User add
é System
U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006 50
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TTapadeiypa:
Login (and register if new user)

Enterprise Architect provides a method of overlaying Use Cases onto activity diagrams. In
the example below, the Use Case 'Login to System' has been overlayed onto the
previous diagram. The Red bordered areas above are linked to existing Use Cases by
setting the classifier. These 'Use Case Instances' then can be overlayed onto the
associated Activities to indicate how particular business process is going to be
implemented in the proposed system. Mapping Use Cases onto Activity Diagrams

provides a good means of visualizing the overlay of system behavior onto business
process.

UseCase:Login

Submit Name
and Password

B Open Catalog UseCase:Register with Book Shop
Home Page
User Login Register H Submit Oetails :I

............

[Register OK]

Registered Abd 1
Authenticate Add User i

D system

U of Crete_ Infc 51

Create new patient

Make payment arrangements

[ Create appointment[ Cancel Appointment [ Change Appointment }

| /g\ |

lNwg¢ pymropouue va dci§ouue Ta AvTIKEIPEVA TTOU
gutTAéKovTal orn pon EAEyxou?
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Avaddeifn Tng PoRgc AvTikeIpévwy
(Adding Object Flow)

Alaxeipion Pavrtefou
Noookougiou

Get Patient Info

[new patient]

Create new patient |-._

[old patient]

Appt.
Request Info

Appt.
Request Info

{ Create appointment } [ Cancel Appointment } [ Change Appointment}

| A ;
g _______ ]
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AiapopeTikoi aAAd 100dUvapol TpOTIOI ATTEIKOVIONG HIAC
aKHNG

Receive Invoice | Make Payment

° e Make Payment connectors

Pins

denote transformations)
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TTapadeiypata avdAuong piac dpaatnploTnTag

Receive order

Receive order

Process Order

[ Ship Order }

[ Send bill }

®

l !
]
®

U. of Crete, Information Systems Analysis and Design

Receive order

[ Ship Order}

[ Send bill }

!

|

!
®

Ti Agitrer ?

Yannis Tzitzikas, Fall 2006
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TTapadeiypata avdAuong piag dpaoTnploTnTag
TTepioxéc Emékraong (Expansion Regions)

Receive order

[ Ship Order ] [ Send bil J

l |
]
®

—— - —

Receive order /

?

:Lineltem

L

\
1
1
1
1
Get Item Compute Cost | |
1
1
1
/

Expansion Regions:

Allow us to model loops (i.e we can
illustrate operations performed on

:Product :Money

A s s s PR o o =y S
:Shipment :Bill
((ship Order | [ send bil |

]

l

a set of elements)

U. of Crete, Information Systems Analysis and Design

|
®

Yannis Tzitzikas. Fall 2006

collection type

collection input

scalar type

collection output
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AAMNo éva Ttapddelypa He TTEPIOXEC ETTEKTAONC

[MpoeToiyacia HY351

Choose Prepare Publish slides at
Topics Slides ~hy351

Choose = Prepare = Publish slides at
Topics H Slides H ~hy351

\
1 list of 1
| topics 1
Collect
Choose E oot T Make E Publish slides at
Topics 0 from books from slides = ~hy351
I articles |

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006
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TTepioxéc emékTaong kar Téppata Pong
(Flow finals)

YT1rodnAwvouv 10 TEAOG HIa CUYKEKPIPEVNG PONG, XWPIG va

\
| |
! Collect !
Choose = el material Make = Publish slides at
X 1 material ) T
TOpICS ] from books from slides ] ~hy351
articles
| |
N _7
s TTETEEEEEEEEEEEEE S ~
/ \
I I
Collect
Choose H || ot g Make H Publish slides at
. ] . T
Topics L1 | from books from Shces L] ~hy351
1 articles 1
1 [topic not good 1
1 for hy351] :
|
\ 1
\ /
~
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TTapadeiypa:
Apaotnpiotnta TeAikA

E¢éTaon

VE L Teetne ju. UNIL Community Edition [not for cammer cial use]

EToiagic ezu&mHﬂ: WIOTUTTEC ezu&mv)

Kpamnon ABouoag

LudpBuan Mpa Ty
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Apaotnpiotnta TeAikA E€ETaon
ELTEae jm UNL Community Edftion [t for commer cial us e]
Kpdtnon AlBoucag
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Apaotnpiotnta TeAik E€éTaon

TpooOAKkn partitions

“F}Héfék%ﬂ‘ﬁl'é‘ }JI UML Community Edition [notfor commercial use]

i

CSD-UOC

Etolpagic Sepdtwy

DwroTuTieg Oepd Twv

\‘

Kpdinon Alfougag

Emiripnom
EEétaamg

LAhwaon BaBuwy ot MpappaTeia O
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’ . ’ X ’
[MTapadeiypa: AvaAnyn Xphudtwy
Bank
Bank Lobby Teller
[ <destuBegines ﬁl | — =] Receive Transaction Requestj
| Customer | \L
| { From activityDiagram } | |
| | | [ Search for Customer Info J
I
[ P
| | | [MNo Customer Info] [Customer Infa]
| Approach i |
Intiste Cash Vifhdranfeller | |
| S | Sendto Era—
‘ ! Custo.mer Transaction
I | Service
| P
\ P
I [
| [ Update
|
| Transaction i | oot
nfo
| [
| [
. | : ]
|
l é
|
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2. Auara
Signals

* Ta AAp éxouv éva EekaBapo onpeio ekkivnong (start point)
— [Mou ptropei va gival n KAAon evog TTpoypdpaTog i YIag pouTivag

* MTtropoupe OuWG va £XOUNE Kal actions 1Tou aviarrokpivovial o€
gfuara

Totol ZNuaTwy
+ Xpoévou (Time signal)
— Mrropei va uttodnAwvouv 1o TEAOG evOg Piva, To TEAOG TOU akadnuaikou

£TOUG, 1 TO TEAOG EVOG XINOOTOU TOU BEUTEPOAETTITOU OE £vaV EAEYKTH
TTpaypaTikou xpovou (real time controller)

* AQqyng (Accept signal)
+ AmrooToAng (Send signals)
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TTapddeiypa pe Xpovikd Znpa (Time Signal)

[weekend]

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006 64
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TTapddeiypa pe ZAua Xpévou Kai ZAua ATodoxAC
(Time and Accept signals)

4 hours before flight

Pack luggage

Leave for Airport

% axi arrives

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 65

TTapadeiypa pe ZApa Xpoévou Kai ZAa ATToagToANg
(Example with Time and Send Signal)

23:00

Full Backup

. Web Site Backup
Administrator > Backup [weekend]
login Do backup >§
U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006 66
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TTapddeiypa pe ZApa Xpovou kai ZAua AmooToAng(2)
(Example with Time and Send Signal)

¥
<

23:00

Full Backup

Administrator ﬁ [weekend] Web Site Backup
Backu
login Do backup P

5 .
What's the difference?
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 67

M TTeoivpapn Twy Zevlewv
»Join specifications

NoYIKEG ekpaoelg (boolean) ptTopouv va TTpocdeBouv oTIG CEUEEIS
Boolean expressions attached to joins

D

Choose Drink >

Deliver Drink
Y
Insert Coins J
— C

[value of C > value of D]

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006 68
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TTapddeiypa

Resutt:=1
Counter:=1

[r=1]

Result: =Counter*Result
Courter:=Counter+1

[Counter==n]

U. of Crete, Information Systems Analysis and Design

[n=0, n=1]

————— Recursion

print{Result Courter)

F

Ti TepIypaQel;

Yannis Tzitzikas, Fall 2006 69

Example

Library.

Source: http://odI-
skopje.etf.ukim.edu.mk/umi-
help/html/images/day05/activityMem
ber.GIF

U_ of Crete, Information Systems Analysis and Design

Elistomer
enters the
lisrary

o to the

[no membership]
reception

Embel
leaves the
librar

%, Lsesrching]

Fotothe
corridor

%)

fiive member's
card and list
of tems

See ned
lesson
(Lender's
diagram)
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?

[meke lending] —O—[ramm lencling]

Take list of
hooks-journals and
member's card

Take an item
from the list

[free sample] ’ [no free sample]

Wirite the dete and
data for member and
sample inthe record

Take sample
from the storage
Give a sample
to the member

List empty?

[
Reserve a
Fample

res—{)

Search the
lending records

ake sample
data and
member's card

lose the record
by writing the date
of returning

[Done]

6

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 71
[member]
Chose a
Necessary NECESSary NeCessary back-jourrial
data data member's personal
data
Choose an
muttimedliz
data
fill in the ness
data to the member's card
hook's recard
[has Mhedia]
Eriter
multimedia
data
72
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MovteAomoinon Enixeipnuatikwy Aiadikaoiiv
ue Aiaypappara ApaotnpioTATwy

Aiaypdppara ApaothpidThTaC Kai
MeBodoAoyiec AvamTuéng TTAnpogopiakwyv ZuoThudTwy

AvTtikeipevooTpe@eic MeBodoAoyieg (Object-Oriented Methodologies)
— Ta Alaypdppata ApacTnpIOTATWY XPNOIMOTIOIoUVTAl YId VA JOVTEAOTTOIF)OOUV Th
CUUTTEPIPOPA UIAG ETTIXEIPNMATIKAG BP0 TNPIOTATAG AVECAPTNTA OTTO TA AVTIKEIUEVA
Aopnpéveg MeBodoloyieg (Structured Methodologies)

— Oa ptropoucav va BewpnBolv wg ouvBeTa dlaypduuara pors dedouévwy Ta OTToia
XPNnolgoTrolouvTal o€ GuvOUao o6 Je TNy dopunuévn avaiuon (structured analysis)

o ApxiKG n AvTIKEIuEVOOTREPNS Av&2yx dev TTEpieAduBave
Aiaypduuara Apaotnpiotitwy (aAAa uovo lNepirwaoeic Xpnong)

o 2Nuepa n Taon ival va QTIAXVOULE UEPIKG aTTO TIC QTTAITHOEIS
apou auxvd Bonbouv Tnv EMIKOIVWVIA UE TOV TTEAATN

— Aev mpémel Suwe va utrepPAaAAoupe Kai va karaAnéoupe va Kavouue
avaAuTtikn arrooUvBeon Asitoupyiwy (functional decomposition)

2TIC TTEPIOOOTEPEC TTEPITITWOEIC KOs dpaaTtnpidtnTa 8a ocuaxerioBei

ue uia lNepimrwon Xpnonc
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TToTe Mpémel ka1 TOTE dev MPETTEI va XPNOILOTIOIOUKE
Aiaypdupara Apaotnpi6ThTag

» [161€ TTPETTEN

MNa karavonaon Kai EIKovoypdenaon Twv ETTIXEIPNMATIKWY powv (business
workflow)

MNa eikovoypdaenon TG poAg dpaaTnpioThTwy o€ Pia MNepiTTwon xprRong
MNa povtehotroinaon moAuvnuarikou (multithreaded) TrpoypaupaTiouou
MNa povreAhotroinon evég ouvBeTou oeiplakou ahyopiBuou (flow chart)

» [161€ dev TTpETTEN

— TNa eplypa®n Tou TPOTTOU CUVEPYOOCIOG TWV QVTIKEIEVWY (TOTE
xpnolyoTtroloupue Interaction Diagrams)

— lNa TTEpIypa@r] Tou TPOTTOU CUUTTEPIPOPAS EVOG AVTIKEINEVOU KATA TN
O1dpkelag Tng UTTapéng Tou (TOTE XpnolyotroloUue State Diagram)

— TNa meplypa®n cUVOETWY aTTOPACEWY PE TTOAAEG OUVONKEG (TOTE KAAUTEPQ
va Xpnoigotroiooupe évav Mivaka AARBeiag)

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006
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Odnyiec yia Tn ouvtaén Aiaypappdtwy ApaotnploTATwy

Bruara:

1/ KaBopiopodg Tng uBéAeiag Tou diaypdppaTog

2/ KaBopiouog TiTAou diaypauuaTog

3/ Avayvwpion Twv dpacTNPIOTATWY Kal TNG PoAG eAEyXou peTagu auTwyv

4/ Avayvwpion mTeavwy amo@Acewy TTou apopouyv Tn diadIKagia TTou
MovTeAOTTOIEITAI

5/ Evtomopog evdexopévng mapalAnAiag otn diadikagcia
6/ Zwypdgioya Tou diaypaupaTog

AMN\EG OUMPBOUAEG:
* TTPOOTTIABAOTE VA EAAXICTOTTOINCETE TIG DIOCTAUPWOEIG KAI BEATIWOTE TNV
avayvwaoluoTnTa Tou dlaypduuaTog

*BeBaiwbeite yia Tnv opB6TNTO TwV «Bauuaroupywvy (miracle) dpacTnPIoTATWY
(auTWV Xwpig €i0000 Kal TWV «Uaupwy orTwyy (dpacTNPIOTNTEG XWpig ££050)

U_ of Crete, Information Systems Analysis and Design Yannis Tzitzikas. Fall 2006
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TTnyég

+ Systems Analysis and Design with UML Version 2.0 (2nd edition) by A. Dennis, B. Haley Wixom,
D. Tegarden, Wiley, 2005. CHAPTER 6

* UML Distilled: A Brief Guide to the Standard Object Modeling Language (3rd Edition) by Martin
Fowler, Addison Wesley, 2004. Chap. 11 (2nd edition: Chapter 9.)

* The Unified Modeling Language User Guide (2nd edition) by G. Booch, J. Rumbaugh, I.
Jacobson, Addison Wesley, 2004, Chap 20
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