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* E&nyrote 10 okomd TNG SUVOLKIG
uovtehotoinong (dynamic modelling) ka
TWV OXETIKWV SLaypOopUETWY

*  OpLopoGg Twy dlaypappaTwy akoAlouBiag

MAGO®HXIAKA AVTIKELPUEVWYV Kol CURBOAMGHSS pe UML
ANNIOTEAEEMATA Anuoupyio SloypopUATWY akoAouBiag

aVTIKELPMEVWY (Object Sequence Diagrams)

e [apoxm kateuvBuvtnpLWV YPAUHWY YL TNV
ATIOTEAECUATIKT) OUVOLKT] LOVTEAOTIOMON




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

DR AVGOUSTA KYRIAKIDOU




% 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) )

DR AVGOUSTA KYRIAKIDOU



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




Tt mpoomaBovue va deiéovpe?

¢ 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)

DR AVGOUSTA KYRIAKIDOU



%" 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




H UML rpoodépel dtadopouc TUTTOUC SLaypapUATWY yLa TNV ATTOTUTTWOoN
aUTNG TNC SUVAULKAC cupTTEPLPOPAC.

* Awaypappota aAAnAemidpaonc - Interaction Diagrams
ATrelkovi{ouv TOV TPOTTO LE TOV OTTOLO VOl CUVOAO QVTIKELUEVWV /KAACEWV
EUTTAEKETAL OE €VO CUYKEKPLUEVO OEVAPLO TEPLTTTWONG XPNONG (use case scenario)
KOl TOL VOOt TToU propolv va petoBiBactouv petall touc.

e Alaypappata katdotaong - State transition Diagrams

Tot SLayPAUHOTO KATOOTACEWY ATTOTEAOUVTOL ATTO KOTAOTACELS, LETOBACELC,
yeyovota Kal §paotnplotnTeS (states, transitions, events, and activities) Evog
QVTIKELUEVOU. Mapouaotdlouv pia o AeTtopepr amodn evog AVIIKELUEVOU /KAAONG
(Object /Class).

* Awaypappata dpactnplotntwy - Activity Diagrams
Mapouaoldlouv tn pon eAéyxou evog cuotipatog kot deixvouv ta Pripota to omola
XPELAleTOL va Yivouv yla val uAotrolnBeil pa epimtwon xpnong (use case) tou

O'UOT” HaTOi DR AVGOUSTA KYRIAKIDOU



with UML

e Alaypappota aAAnAemidpaong - Interaction Diagrams

—  Awaypappoto akoAouBiog avrikelpévwy - Object Sequence
Diagrams
MovteAoTToLoUV ToV TPOTTO PE TOV OTTolo AAANAOETIOPA O Actor PE TG KAAOELG TOU
CUOTNHUOTOG KoL OL KAAOELG LETOEY TOUG YLO LLOL CUYKEKPLUEVN TTEPLTTTWON XProng.
Aglxvouv tn oelpd pe TNV omola yivetal auth n aAAnAemidpacn, kat n avtaAlayn

UNVUUATWY OTOV MO CUYKEKPLUEVN TTEPLTTTWON XPNOoNG (use case) TOU CUOTAUATOC
EVEPYOTTOLE(TAL.

Aivel Eupacn otnv cepa Twv yeyovotwv - Emphasis on time ordering.

— Awaypappata erikowvwviac - Communication Diagrams

Mua eTéktaon tou Slaypappatog KAdoswv (class diagram) mou deiyxvel Twg ta
objects /classes aAAANAETLOPOUV KL ETTLKOWVWVOUV MOl KOL PE TA LNVULOTO TTOU
OTEAVOVTOL ATTO TO £val 0TO AAAO.

Aivel Eupaocn ota avtkeipeva Kot oti¢ HeTaéU Toug oxeoels - Emphasis on structural

I . DR AVGOUSTA KYRIAKIDOU



Obijectives

*  Movtelomoinon SuVALLKAC CUUTTEPLPOPAC

e Alaypappato aAAnAemidpaonc - Ataypappota akoAouBiag aVTIKELLEVWV
(Object Sequence diagrams)

*  JupuPBoAlopog pe tn xpnon tng UML

* Kataokeun dtaypappatwyv akohouBiag avikelpévwy (Object Sequence
diagrams)

DR AVGOUSTA KYRIAKIDOU




2YNAYAZONTAZ TA AEAOMENA NOY EXOYME
MEXPI 2TITMH2:

TO AYNAMIKO MONTEAO KAI TA

AIATPAMMATA AKONOYOIAZ ANTIKEIMENQN
(OBJECT SEQUENCE DIAGRAMS)

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

DR AVGOUSTA KYRIAKIDOU



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.

DR AVGOUSTA KYRIAKIDOU



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 plog Mepimtwong XpAong (use case scenario),
Selyvel TI¢ AAANAETMIOPACELG (UNVUUOTO TTOU ATTOCTEAANOVTOL KAL, WG EK
ToUTOU, TIG LEBOGSOUG TTOU EVEPYOTTOLOUVTOL) LETAEY OVTIKELLEVWVY LE

NV mapodo tou xpovou).

‘Eva i replocotepa OSD yia kaBe Trepitrtwon xpriong (use case) oto
Use case diagram

DR AVGOUSTA KYRIAKIDOU



« 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

DR AVGOUSTA KYRIAKIDOU



key constructs

Actors

— mpoodlopilovtal amd To SLdypappa iepimtwong xpriong (Use case
diagram)

— pdvo ekeivol tou evepyotolovy (initiate/invoke/trigger) Tnv mepimtwon
xpriong (use case) mov mieptypdpoupe pe Eva OSD. Apa ot Primary
(MpwTteVwv) actors.

X

Letor

SUMMETEYOVTES - Participants (objects) |
— Avtikeipeva/KAdoelg tou oxetiCovtal pe tnyv MNepintwon Xpriong (use case)
Kol aAANAeTLOpoUV oTOo SLdypappa akolouBiag (OSD) I_J
— AvayvwpiCovtal amd to dtdypappa kAdoswv (Class diagram). Mpémel va
glval KAAOELG TIOU UTIAPYOUV OTO SLAYPALUO KAACEWV. | :
—  Av xpelaoTei va xpnotpotiotjoete AANeG kAdoelg oto OSD téTe Ba TipETiel
vo TIpocBEoEeTE QUTEG TIG KaLVOUPLEG KAGOELG TTiow oTo class diagram.

|Qgied::l:lass| |Qgiert:ﬂass|

Messages
—  Aelyvouv v enikovwvio LETAEY TWV CUUETEXOVTWY KAACEWV
—  Eilvau eite kAol pe@ddwv 1} pnvupata emiotpodn|g

— Avayvwpilovtal amd tnv cuuteplPopd TwV KAACEWYV - TIG LEBOSoUG TwV
4 DR AVGOUSTA KYRIAKIDOU




key constructs

Mrivupa j

Emorpor) lj

| message1 I a2 |
- mess
-l
message3 T N =
= mess L
o= wl
E—— T
message5 3 P T
‘T‘\“ 7 l ﬁ
I \‘\\ ,’/ ?‘\‘ ot .-‘&
Mmapeg U E—
mpodiaypagng Mpappég dwrg
EKTEAEOTNG

DR AVGOUSTA KYRIAKIDOU

H oelpd twv
LUNVUPATWV
daivetal amod v
TomtofETnomn Toug
OTOV KATOKOPUPO
ad&ova



key constructs, Cntd.

* Xpovikoi A&oveg - Time Axes (in OSD)
— Oprdovtiog - Horizontal (Object Dimension)

* Atgiyvel ta object/classes mou cuvepydlovtal/evepyouv o€
UL tepimtwon xpriong (use case)

*  YToOelKVUEL TIOTE SNULOUPYOUVTOL TA AVIIKEIHEV %

jert : Class jedt : Class

Lotor
— Katakopudog - Vertical (Time Dimension) | | |

* ameLlkoViCeL TO OXETIKO XPOVO (XPOVLIKT) OELPA)

*  TIPOG TA KATW -> TIPOG T EUTIPOG OTO XPOVO

* Mndpeg podiaypadng ektéAeong - Activation | |
—  XPOVLIKT TtEP(0O0G KATA TNV OTIOL0 EVA AVTIKE(EVO EKTEAEL _ }-\\ /
Lo péBodo/Aettoupyia Activatio
—  EVO EVEPYOTIOLNUEVO AVTIKE(EVO E(TE EKTEAEL o OIKT) TOU

Aeltoupyia €ite TEPLUEVEL TNV ETILOTPODT], OTAV ATIOOTEAAEL
EVOL UNVUQ OE KATIOLO AAAO QVTIKEIMEVO.

Lifelines

DR AVGOUSTA KYRIAKIDOU




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

DR AVGOUSTA KYRIAKIDOU




Messages, Cnid.

‘Eva prjvupa (message) ivat pio kArjorn pebodou kal Twv Yo paKTNPLOTIKWY

(attributes) mou petadepovrat

Ta pnvUpoto PETAED TWV AVTIKELPEVWV OVTITIPOCWTIEVOVTUL ATIO:

—  To dvopa tou pnvupoTtog kot Twy attributes mou petadépovtal oe mapevBeon tdvw amd to
00

—  [poalpeTIkd, PTTOPOUHE VO CUUTIEPIAABoUpE TUXOV cuvadEel CUVOTIKEG YL TNV OTIOOTOAY
TOU UNVUUATOG

—  Eival éva optldvtio 1680 amd pio KAGon o€ GAAN 1} attd Tov TIpwTEVOVTA actor o€ Lo KAAoN.

Mo v oxedLEoETE Lol KAAOT TTIOU KaAEl E0WTEPLKY] ouuTepldopd TnG (private

method), cuvdéote to urjvupa iocw oty (dta kKAdon

:Class :Class

[guard] messageName(argl, ..., agrN)

.
message

NOT a method call »#’Refurn message |
DR AVGOUSTA KYRIAKIDOU




Messages, Cntd.

A B

t doSomething I
doSomething ll

H ammootoAr} Tou pnvipaTog
doSomething amnd tnv kAaon A otnv I
kAdomn B avtiotolyel otV «kArjon» tng
Aettoupyiog/pueBddou doSomething tng
kAdong B, oTwg €xeL mpoodloplotel 0TO
class diagram.

message

Mrvupa ard tnv KAdon
OTOV EQUTO TNG YL VA
gevepyotonBel pia private
LEB0d0G TNG KAAGNG
QUTNG.

DR AVGOUSTA KYRIAKIDOU



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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Activation

 Mapecg mpodLaypadnc ekteAeoncg - Activation
—  Otav €va pAvupa atrooteAAETAL O €val AVTIKELPEVO, KOAEL pia pEBodo tou
OLVTLKELMEVOU aUTOU. TO OVOLOL TOU UNVUMOTOC TTPETTEL VL Elvall TO L6LO ME TN
HEBOSO TTOU KOAELTO.
—  MOAK AndBel eva purnvupa, n Aettoupyia/puéBodog mou €xel kKAnOet apyilel va
ekteAeltal.

— To pkpO opBoywvio UTTAOK TTou ToTToBEeTElTaL KATA MAKOG TNG YPOUUNG (WG
UTTOSELKVUEL TOV XPOVO TTOU N HEBOSOG TTOU EVEPYOTTOLELTAL ElVOL EVEPYN.

:Student :Book

I borrowBook(borrowerld, bookISBN) :

Activation

| DR AVGOUSTA KYRIAKIDOU |



[Mou kottaloupe yLa va ta Bpoupe?

* To OSD kataokevaletal amd TANPoPOPLES TTIOU TIA{PVOUHE ATIO TO SLAY PO
TIEPLTITWOEWV XPTIONG Kol TO SLAY PO KAGCEWV
— 'Eva &exwploto OSD yia kdBe Use Case 010 use case diagram

* Actors (from Use Case diagram)
— Movo ol TpwTeVWY — AUTO( TIOU EVEPYOTIOLOVV EVQ USE Case

* Participants (objects/classes) (from Conceptual Class Diagram - CCD)
— TpEMEL va eival kAdoeLg TTov tpocdiopifovtal oto CCD
— Av plo kavoupla kKAdor mipoodloploTtel Tote TAeE iow oto CCD kal to
AAAACOUPE YLt VO CUMTIEPLAGBOUE TNV KavoUpLa KAGOT).
i.e. EToL mpoywpdue amod 1o Sldypaupo KAGOEWY avEAUONG OTO OLAY PO
kAdogwv oxedraopou (from Conceptual Class Diagram to Design Class Diagram

¢  MnvOpata (kArjoelg pebBodwv/emiotpodrn - amod 1 cuuTePLPOpd TWV KAACEWV)

e AkolouBia yeyovoTtwyv (aTt0 TO USe case GEVAPLO)

DR AVGOUSTA KYRIAKIDOU



Anuovpyla kat dtaypadrn AVIIKELLEVWVY
Creation and Destruction

--—-----------—------.} .B

]
|
|
! |

* Honuoupyio aviikelpevwy gxeL SLodopeTIKo cUPPBOMOUO oY
QTTOOTOAT] TOU UNVUOTOG

* To avtikeipevo ov dnploupyeitat dev Tomtobeteltal oTnv Kopudr Tou
Slaypdupatog aAAd oto onpueio Tov dnpuloupyeital

DR AVGOUSTA KYRIAKIDOU



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
|

DR AVGOUSTA KYRIAKIDOU



Creation and Destruction

* Anuoupyla - Creation
— N YPARMT CwnG TOU AVTLKELIEVOU EEKLVA [UOVO

META TN ANQYn €VOG UNVUUATOG OTLoupyiag
— B€MNog pe new/create oo MAVW TOU

i i i :ShoppingCart :Order
—  TIOPATNPNOTE OTL TA AVTIKE(PEVA TIOU | |
dnuLovpynOnkav PETA TNV Evopén Tou additem() |
oevapiov epdavifovtal YapnAoTepa amod amo new(i) 01:Orderline

TLG UTIOAOLTIEC KAQOELC

. Alaypaclm Deletion
epdpavietal pe to X ou KOBEL TN YPOUUY
CWNG AVTLIKELPMEVWV

— Hlava/C# dev dlaypddel pntd avTikeipeva-
TEPTOUV €KTOG pPEAELOG KL yivovTal
garbage collected.

—  EvoaAAakTikd prtopouv va pndeviotouv (Null) ' '

<<destroy>>

DR AVGOUSTA KYRIAKIDOU



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
aUser: 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

aPerson:
myUl: UlClass
| - Person
I I \
aUser I | Why are
I : : both objects
interrogateClick(aPerson) | 1 now on the
[if nameSelected] answerName(aPerson): String same level2
name: String
L R R NN N NN NN N . .-
|
[if age selected] answerAge(gPerson): Int I CalculatetAge()

age:int I
SN

[if gender selected] answerGender(aPerson): Strin

Nested self call
gender: String

- — - -—— CalculafeAge()
answers | . .
— - I IS A PerQ'e
- | Method of the
[ . , , N
: aPerson methods. Autég eival peBodot ou Bplokovtal pega class Person
oTo Person class kat kaAouvtat amo to UlClass. Eivat Public

nebodot
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Use Case Diagram

Easy Life )

Create
Person
<m
Interrogate )
Person
aUser: User
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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 ' '




* Avéva Aldypoappo AkodouBiag Avtikelpevwy (OSD) yivel oAU peyado 1
xpetaletol va apamnepP el oe alho Staypappa, urtodeiéte tn cuvdeon He

aAlo Staypappa eite:an unfinished arrow and comment
—  UE éva nuITeAEG BEAOG KoL OXOALO, £ite
— ue éva mAaioto "ref" mov va ovopalel to AAAo Staypappa.

Verify customer credit,
|

The flow

— }'..I, 1 > I
|E|,.LLI.‘.HJJ_|_ ]_L..L_IJ.L.. |
|
|
obl:C] ob3:.C3 obd:C4 Customer Info ref ) |
1 1 I |
L [x<0] bar(x) bar(x) | :

|

dontiw)

conlinmes in The flow

Approved?

Diagram 2 cnginates in

Diagram |,

i — — — —

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|l
|
|
|
|
|
|
|
|
|
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ErravaAnyn

e [NV emavaAndm xpnotpomoleitat Aaioto (frame) pe tnv €voelén loop

* HemavdAnyn cuvodeveTal e TNV avTioToLyn cuVONKN

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

DR AVGOUSTA KYRIAKIDOU



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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Indicating Selection and Loops

* Frame around part of a sequence diagram to

indicate selection or loop

sJrder C.ar?fu“ r.egl.Jlar: Nessenger

. Loop for all lines o Distributor Distributor Messeng
—_— |f \ dispatch | | |
(Opf) [condi’rion] ¢ Actiyate if value > £10000 |
| | |
— if/else | } }

dispatch
(qlt) [condition], else Activate this | |
separated by if not > 10000 | | |
° . | ‘ ‘
horizontal dashed line o ‘ |
| U |
— loop 5 i ‘
o, 0 o [needsConfirmation] confirm

(loop) [condition or | ot ) | | |
/' ! | | ]
| | |
[ | |

items to loop over] |

. . . |
Activate if confirm is true
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Znteital éva Obiject sequence diagram mmou Ba epudavilel Tnv emkowvwvia Twv
QVTLKELMEVWV YL TOV UTTOAOYLOUO TNG CUVOALKNC aélag TNG TrapoyyeALOC

Order

date : Calendar

OrderLine ? 1 Product

description : String

quantity : Integer price : Money
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Obiject sequence diagram

: Order : OrderLine

: Product

[ for each order line |

getSubtotal

B
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EvNUEPWON TOU SLOYPAUUOTOC KAACEWV

* H avtaAlayrn pnVUHATWVY o€ €va object sequence diagram Ba TpEmTeL va
EVNUEPWVEL Kall TIG Asttoupyleg (LeBOSouC) Tou avtiotolxou SdLaypApaToq
KAQOEWV

Order

date : Calendar

getTotal() : Money

1

1.2

OrderLine Product

description : String
price : Money

getPrice() : Money

quantity : Integer

getSubtotal() : Money
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Sctor

requestlogoni)

name,

Login Scenario

:SeculitylLogon -

displaylLogonScreen( )
]

pas

loop -

[wwhile walid==False]

isvalid(name, pass)

displavErrorMessageae( )

1
displaylLogonScreent()

isInDatabase(name=)

userType

[userType == admin]

displayadrmind )

[luserType == user]

displayUser()
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Mloti va pnv ypagoupe KwoLKa Kol
aoxoAovupaote pe ta OSDs?

 Ta dtaypappoata akoAouBiog (object sequence diagrams) propouv va gival
KATTWG KOVTA oTo emimedo Kwoka. lati Aourov va pnv KwOLKOTTOLOETE TOV
aAyoplBpo avti va tov oxedldoete wc dtaypappa akoloubiac;

gval KaAO daypappo akoAouBiag e€akoloubei va eival o vpnAou
emumedou (bev oxedlaletal 0Ao¢ 0 KwdLKkag oTto SLaypopua)

Ta Slaypappata akoAouBiac pmopouv HeTETELTA va UAoTTolnBoUV o€
TTOAAEC OLODOPETLKEC YAWOOEC

Kot oL pn TpoypOpUOTIOTEC UTTOPOUV VAL KAVOUV Slaypappota
akoAouBiag

UropoUv va douv TToAAA avTikeipeva /KAAOELG TauTOXpova otV 6la
oeAiba (omrTiko eVpog {wvnc)
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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 .
£ Register

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()



Review editor

Reviewer

Log in new
book

Appoint
revewer

Issue Book for
Review

DR AVGOUSTA KYRIAKIDOU

We will create the
Obiject Sequence
Diagram for this
use case




>10

Instance
Description Review | Ul dlass iBook Book :Reviewer
Edi F
Ic L‘(’)>Sec|rch_ k()
Search book : earc
fime Get key

Review subject keywords
Match with reviewers

If Reviewers found

Create review

While Reviewers available

Request review
End While
End If

Boundary class

[If reviewers found]

Crea’re_Review()

Instance

:Review

oop

hile reviewers available]

Request Review()

Important to provide the

structured description
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Some comments

* AplotEpA TTO TO OPLO TOU CUCTAMATOC ELvVaL O TTPOYUATIKOC KOOUOC - OL
SpaotnpLotNTEC TOU KaBodnyouvtal atd Toug actors Kal BEAov e va
LOVTEAOTTOL|COULIE.

* Avrtypayte to KelpeVO TNG TEPLYpAdG TOU oevapiou TTeplimTtwong XprRone.
ToroBetNOTE TA OTA APLOTEPA TOU actor 0To OSD - e autov Tov TPOTTo
BAETTOUE TTWC TO SLaypappa akoAouBiag UAOTTOLEL TIC TTEPLITTWOELS XProNG.

e 2Xta 6e€ld eival ta avilkeipeva /KAACELG TTOU TTEPLLEVOULE VOL CUVEPYOOTOUV padl
YLO VAl YIVEL LIl CUYKEKPLUEVN Epyaoia.

* H énuwoupyia twv dtaypappdtwy eival eva incremental and iterative activity.
Mavto TAUE TTIOW oTa SLOYPAUMATO TTEPLITTWOEWY XPRONG Kal 0To Slaypappa
KAQOEWV.

* OLkAdoelg oto OSD Ba mpemel va eival KAACELG 0TO SLAYPAUMO KAACEWV.
Mnvupata Hropouv va oVvTOAAACOOVTAL LOVO HETOEV KAAOEWV TTOU
ouvbéovtal/oxetilovtal oto SLaypappa KAACEwWV.
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Some comments

* KaBe éva amod ta pnvupata mou epdavitovtol oto dtaypappa (Request review(),
GetKeywords(), MatchReviewers() K.ATT.) ammoteAel Eva évavopa yla pLa
Aettoupyia/uEBodo mou opiletal otnv KATAAANAN KAdon.

— Omrou belyvel to BEAOC, auth elval n KAdon mou eplAappavel tn peBodo t.x. n kKAaon Book
EXEL pLla pEBodo pa dnuoota pEBodo Search Book()

* H avamtuén evoc OSD ival €vag KUPLOG TPOTTOC YLa VOl aPXLOETE va 0pLIETE TLG
LEBOSOUC yLa TG KAAOELG TTOU UTTAPXOUV OTO conceptual class diagram, wote va
UTTOPELTE VA TTPOXWPNOETE O0TO OXESLAOUO TOU CUCTHUATOC Kal To design class
diagram.

* Ta KOUTLA avaTTopLoTOUV OAO TAL OVTLKELUEVA ULOG KAAONG 1 €V OUYKEKPLUEVO
OVTLKELUEVO.

— O titAog deiyvel Trola KAGon. MTTPOOTA QTTO TO OVORLA TNG KAQONG UITOPEL VAL OPLOTEL TO
OUYKEKPLUEVO QVTLKELMEVO.

— (e.g. Instance: Review = meaning this is the single chosen object of the class Review.)

*  Exoupe beitel tnv kKAAdon BiBAlo dUo dopéEg - pia popd wg kKAdon (m.x. OAa ta BLBAla
0To oUoTNUA), Kal pia popd w¢ avilkeipevo to povadiko BLBALo pe to otroio

aoxoloUpoaote. Autd BonBadel kaAUTEPA GTNV KoTtavonon.
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Obiject sequence diagram

: Customer

- Main scenario -

The Customer specifies an author 1: onSearch{author) |
on the 3earch Page and then
presses the Search button.

The systemn validates the

1.1: validateS earchCriteri
Customer’s search criteria. v ear al)

If author is enfered. the System author entered]

searches the Catalog for books 1.2: searchByAuthor(author)
associated with the specified author.

1.2.1: create()

When the search is complete, the

|

|

|

|

|

| 1.2.1.1: display()
systern displays the search results on i( 7\

the 3earch Results page.

|

f

author not entered] I |

- Alternate path - | |

| |

If the Customer did not enter the I I
name of an auvthor before pressing i

the Search button, the System displays

an Sror message

1.3: displayErrorMessage() | '
Notice message arrow going backwards
|

nrrh 1
G GH

results Ul class should be presented after

the catalogue.
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 Eav éva OSD yivetat moAU trepitrAoko, eivol miOavo va odeiletal oto OtL N
eplITTWOoNn Xpriong oo eivol TToAU TTEPLITAOKN.

— EmotpéPte oto Staypappa TNG TEPITTWONG XPrONG OOC KoL EEETACTE AV N
gv AOyw Treplmtwon xprong Uropet val atrAotrolnBel XpnoloTToLwVToC
<<extends>> and <<includes>>.

* Kata tnv avamtuén evog OSD, UTTopEL va XPELOOTEL VOL ELOAYAYETE VEEG
KAQOELC.
— ZKOTTO¢ Tou OSD va eVTOTTioEL TUXOV QVTIKELpNEVA TTOU A€iTTOUV (TT.X.
boundary and control classes become more apparent at this stage).

— o Topdadeypa, o actor GTEAVEL TTAVTIA TO TTPWTO HAVUHA OE Eval
boundary object (a user interface class).

— Boundary or Control Objects séctalovtal AeTTtopEPECTEPO KAOBWC
TTPOXWPALE TTEPLOCOTEPO OTN oxediaon.

O péBodol yia kaBe KAdon eivatl eUKOAO va avayvwpeLoTouv HE tn petaBifaon
HNVUHATWY HETOEV TWV OLVTLKELUEVWV.
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Step 1: Amodaciote Tnv nepimtwon xpriong mov Ba B€late va avantugete
mepattépw wg OSD.

—  AvTlypQyTte TO 0EVAPLO TNG IEPITITWONG XPrioNG OTNV apLlotePr) TTAeUpd& Tou OSD oag.

Step 2: KaBopiote OAeG TIG KAAOELG TIOU EUTIAEKOVTOL OTO CUYKEKPLUEVO USE case
scenario, eAEyETE TO SLdypoppa KAGOEWY yla va SelTe WG auTEG oxeTiCovTal HETAEY
TOUG KoL CUUTIEPIAGBETE TIG KAGOELG UTEG WG 0pBoywvia TTAaioLa 0NV ETIAVW OEELA
mAeupd touv OSD oac.

—  2X€OL00TE TIG YPAUMES (WG TOUG WG OLOKEKOUUEVEG YPOLLILES.

Step 3: KaBopiote to prjvupa ou ekivd tnv akoAoubia.

—  AuTO gival yevika Eva prjvupa TTou amtooTEAAeTaL attd Tov Xpriotn (the external actor initiating
the use case) og €va boundary object (Ul Class).

Step 4: KaBopiote ta emdpeva pnviparta.

— 2TV mpwTn mepimTwon, auto eptAapfdvel tn diepevvnon tou Tl Ba kdvel to boundary
object petd mov o yprjotng Eekva Tnv ektEAeon tou Use case Kat Tng akolouvBiag.

— [Mpoodiopiote tig neBddoug amd to CONCEPTUAL class diagram.
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| 0 learning check...

* Obiject Sequence Diagrams are used to describe the dynamic
behaviour of the system-to-be

* UML Notation

* Use-case Diagrams and Conceptual Class Diagrams are used to
construct Object Sequence Diagrams

* OSDs help identify missing classes and behaviour and are used to
modify the Conceptual Class Diagram and classes to reflect
extended understanding of use-case scenarios

... another step closer to Design Class Diagrams.

Next week: Obiject State Transition Diagrams
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HOW DID WE DO THIS WEEK?
WHAT DID WE LEARN?

Reply at:
PollEv.com/avgoustakyri977
€) GotoPollEv.com €) Text AVGOUSTAKYRIOT7 to
22333
€ Enter
AVGOUSTAKYRI977 o Text in your message

9 Respond to activity
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https://pollev.com/avgoustakyri977

1.Kung, D.C (2024) Software Engineering, 2nd Edition, McGraw Hill — Chapter 9

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