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Eicaywyn otn MovteAoroinon kai otn UML

MODELING
. . LAMGUAGE -
MNavvng TditCikag
NidAeEn 7
Huepopnvia :

* MovrteAoTroinon

* [Mwg Tpoékuye n UML?

« Emokotnon twyv texvikwyv tnG UML Kai Twv Xprioswv 1ng
» [aTi va kdvoupe avaAuon kal oxediaon pe 1 UML?

* Hello World! ocg UML
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UML = Unified Modeling Language

Evomoinpévn Mwooa MovTteAomroinong

Ti gival yovreAorroinon?

T1 gival povTéAo Kai yiaTi HovTeAoTroloUpe

* MovTtéAho: Mia agaipeon (aTTAOUCTEUCN) TNG TTPAYMATIKOTNTOG
— €oTIAdel OTa oNUAVTIKA, KPUREI TIGC AOXETEG TTAEUPEG KAl TIG DEUTEPEUOUCAG
OnNUaciag AETTTOUEPEIES

* [1aTi JOVTEAOTTOIOUE;
— ‘Eva pyovtéNo pag emTpETTEI TNV KAAUTEPN KATAVONON £VOG OUCTHUOTOG
— 2UvABwG ETIAXVOUNE JOVTEAQ OUVOETWY CUCTNUATWY TA OTToIa OEV
MTTOPOUME VA KATAVONOOUHE OTAV TTANPOTNTA TOUG (EVEKA TWV
TTEPIOPIOUEVWV HAG AVTIANTITIKWY KAl dIAVONTIKWY IKAVOTHTWV)
— MovtelotmoiwvTag Trepiopifoupe To TTPORANUA €OTIALOVTAG O€ ETTINEPOUG
TIAEUPEC TOU ouoTHPATOC (Blaipel kKal BaciAeue) Kal KAIJAKES apaipeong.
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Baoikéc Apxéc MovTeAoTroinong

* H emAoyr Tou TUTTOU POVTEAOU KaBopilel ToV TPOTTO MEAETNG TOU
OUCTAPATOG KAl TN HOP®PN TNG AUCNG TTOU Ba ETTITEUXDOEI.
— AvTi apxITEKTOVIKOU OXeDioU, JOBNUATIKEG POPUOUAEG TTIEONG OTOUG TTUAWVEG

« Kd&B¢e povrtéAo ptTopei va TapacTabei o dIaQOPETIKA ETTITTEDA
akpipelag

» KaAd povTéAa gival ekeiva TTou ouvoEoVTal PE TNV TTPAYHATIKOTATA

* Kavéva povtEAo atrd pévo Tou dev gival eTTapkéS. KAbe un
TETPIMMEVO oUOTNUA TTPOCEYYICeTal KOAUTEPA OTTO £va (OXETIKA
MIKPG) OUVOAO avegapTNTWV JOVTEAWY ATTO DIAYOPETIKEG OKOTTIEG.
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Baoikéc Apxéc MovTeAoTroinong

* Kavéva povtEAo atrd uévo Tou dev gival eTTapkES. KABe un
TETPIMUEVO OUCTNPA TTPOCEYYICETal KAOAUTEPQ ATTO £va (OXETIKA
MIKPO) OUVOAO aveCapTNTWV POVTEAWY ATTO DIAPOPETIKEG OKOTTIEG.
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MovTeAomroinon otnv AvdAuon kai 2 xediaon TTA.
2.uoThudTtwy

MovTteAotroinon otnv AvaAuon kai 2xediaon MNA. ZuoT.:

* BonBda otnv oTrTiIKoTroinon evog (UTTAPKTOU I TTPOG KATAOKEUN)
OUOCTAPATOG
BonBa otnv mrpodiaypagn TG doung r CUPTTEPIPOPAC VOGS
OUCTAMATOG
ATtToTEAEI OONYO YIA TNV KATAOKEUNR €VOC CUCTAUOTOG
TEKUNPIWVEI TIC ATTOPATEIC TTOU £XOUNE TTAPEI
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H ©¢on Tn¢ povreAomoinong
oThv AvdAuon kai Zxediaon TTAnpopopiakwy ZUoTNUATWY

YynAou smiméSou Kabopiouog
ETTIXEIPNUATIKEC QVAYKES AmaiTioswv AvaAuTiki Kataypaen
KATOYEYPAUMUEVEG OTNV 2 UYKEKPIYEVWV OTTAITIOEWV
MpoTaon 2uoTHuATog

Emduevo Brua

MovreAorroinon rou Zuornuarog

N€ITOUPYIKA_/AOUIKA/ZUPTTEPIPOPAG
(Functional/Structural/Behavioral)
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UML = Unified Modeling Language

Evomoinpévn Mwooa MovTteAomroinong

onAaon;

Eioaywyn otn UML

AIGd0X0C TV NEBOOWV AVTIKEINEVOOTPEPOUS avAAUCNG Kal
oxediaong (object-oriented analysis and design, OOA&D) TtTou
eM@avioTnkav ota TEAN TNG dekaeTiag Tou 80 kal apxéS Tou 90
» Evortrolgi TIg peBGdoUG TOoU

— Booch

— Rumbaugh (OMT)

— Jacobson

* [1Aéov cival TpdTUno OMG (Object Management Group standard)

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 10




TTwc¢ ¢Bdoape otn UML;

+ 1980: C++
— Need to adapt the design methods of (‘70s-'80s) for the object-oriented world

« 1989-91 “Recursive Design Approach” (Sally Shlaew, Steve Meller)

« P. Coad and Ed. Yourdon (books 1991, 1991b, 1995,1999)

* Responsibility-Driven Design (Wirfs-Brock 90)

+ Class-Responsibility-Collaboration (CRC Cards) Beck and Cunnigham
» Grady Booch: work with Rational Software (for Ada systems)

+ Jim Rumbaugh: Object-Modeling Technique (OMT)

» The most conceptual of these books: Martin and Odell, 94

» lvar Jacobson (introduced the concept of Use Cases)

Fevika dev urrnpxe 61a0son yia evorroinon n rutromroinon (standardization)
— Kdbe évag xpnoipgoTrolouoe Toug dIKOUG TOU CUMBOAIOHOUG Kal peBodoAoyia

Famous joke:
- What is the difference between a methodologist and a terrorist?
- You can negotiate with a terrorist!
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H vévvnon tng UML

« Jim Rumbaugh and G. Booch => Rational Software

* 1996: The 3 amigos (James Rumbaugh, Grady Booch, lvar
Jacobson)

— UML Version 1.1 Became OMG standard

» Tpéxouoa ékdoon: UML Version 2.0, 2003
— UML 2.1.1 (early 2007)
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O okomdog Thg UML

Na opioel éva KOIVO AeCIAGYIO VIO TOV AVTIKEIMEVOOTPEPIOUO Kal va
TTPOCPEPEl  DIAYPAUPATIKES TEXVIKES IKAVEG VA UOVTEAOTTOINOOUV

OTTOI00ATTOTE CUCTNHA ATTd TNV avAAUON £€wWG Kal TNV UAOTTOINON
TOU.
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O okomdog The UML

Na opioel éva KOIVO AECIAGYIO VIO TOV AVTIKEIMEVOOTPEPIOUS Kal Va
r \ va 4
TTPOOYEPEl  DIAYPAPUATIKEC TEXVIKEC TKAVEC VA JOVTEAOTTOINOOUV

OTTOI00ATTOTE CUCTNUA ATTd TNV avAAuon £wG Kal TNV UAOTTOINON
TOU.

[a va atraykioTpwBou e atro TNV opoAoyia Kal TIG AETTTOUEPEIEG TNG
KABe avTikeINeEVOOoTPEPOUC YAwooag (C++, Java, Eiffel, Smalltalk,
C#, 1 61mo1a¢ GAANG TTpoKUWel oTO PMEAAOV) 1 GAANG TEXVOAOYiaG.
Eival xpAoiuo va €Xouue Pia KoIvly YAWOOQ ETTIKOIVWVIOGS Kal
oXeOIAOMOU AVTIKEIMEVOOTPEPWY CUCTNHATWV.
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O okomdog Thg UML

Na opioel Eéva KOIVO AECIAOYIO VIO TOV AVTIKEIMEVOOTPEPIOUO KGI va
TTPOCYEPEl  DIAYPAPUATIKEC TEXVIKEG IKAVE

OTTOI00ATTOTE CUCTNHA ATTd TNV AVAAUON £WG Kal TNV UAOTTOINON

Eival TToAU BoAIKO va €xoupe Tnv idia yYAwooa atro Tnv apxr €wg 1o
TENOC. OUUNBEITE TA TTAEOVEKTAMATA TWV ECEAIKTIKWV EBODOAOYIWV
QAVATITUENG AOYICUIKOU.
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O okomdog The UML

Na opioel éva Kouaheé%éwwmm%impavompecplopo Kal va
ﬂp00¢£p£I<5IGVDGUUGTIK£C TEXVIKEC IKAVEG VA UOVTEAOTTOINOOUV

OTTOI00ATTOTE OCUCTNHA OTTO TNV avAAUON £WG Kal TNV UAOTTOINON
TOU.

Ta diaypdupaTa FonBouv TTOAU TNV ETTIKOIVWVIA.

“Logicians may reason about abstractions.
But the great mass of men must have images.
The strong tendency of the multitude in all ages and nations
to idolatry can be explained on no other principle.”
- Thomas Macaulay
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[iari diaypauyara,

create table Component ( o table Project - Constraints Section
C_P_ID_Par char(10) not nul| Seate table Project ( -

ID_Par char(10) not null, 'F,D,;ﬁé°cf,2f[1‘;?ﬂ,?ﬁhﬁf‘"' TO i6|o O-Xr']pa £K<PPGOUéV0 o€ SQL

alter table Component add constraint FKconsistsOf

Quantity char(1) not null, Title char(1) not null, foreign key (ID_Par) P 6 , E R
constraint ID_Component primarPkgyp char(10), references Part; ) Kal oTn Jopen olaypauuaTog
(C_P_ID_Par, ID_Par)); constraint ID primary key (ID_faitg);table Component add constraint FKCom_Par
create table Deparmenl ( crelal:t)e IlzaniilpecF;r::th\J/;):;t( foreign key (C P_ID_Par)
ID_Dep char(10) not null, ID_Pro char(10) not n|
Depld char(1) not null, timePercentage char( Depaémant
DepName char(1) not null, CO"S(t{S'nFt,r'ElemIJET_nV‘F’) gep{q
_Pro, 1D_| erNaime
Addres§ char(1) not null, create table Supplier ( Address
constraint ID primary key (ID_Dep)}up char(10) not Surrlier
create table Dependent ( Supld char(1) not null 0N Surld
FirstName char(1) not null, Name char(1) not null Name
LastN har(1 I Status char(1) not nul
ast ame char(1) not null, Address char(1) not n Status
YearOfBirth char(1) not null, constraint ID primary 0l Address
Supporter char(10) not null); create table Supp_Part ( . 7 A}
create table Employee ( :B—gi;ccla;r((z(g)r:‘?l" + Emloree Pro] Work 0N 0N
ID_Emp char(10) not null, constraint ID_ Supp_P Emeld timeP t /
Empld char(1) not null, (ID_Par, 1D_Sup) FistName |0 0 N. l’mlﬁﬂt_0 - /Supp Part PmJ\ M
. N .
FirstName char(1) not null, Crefl:‘)e sb'efua”o—)':”:— L‘?Z’-gﬁm 011 ProJid Quantity
ar chary not n| I T
LastName char(1) not null, ID Pro char(10) not ‘1\«(11 @ef_l;?:tl; ON Title
. ! ea i .
MiddleName char(1) not null, 1D _Sup char(10) not o Pro) Manaser oN consissOf
YearOfBirth char(1) not null,  Quantity char(1) not N 0N
Salary char(1) not null, cons!lrslnél?j%u%piP sut'torter Part /
(ID_Par, ID_Sup, ON a
ID_Dep char(10), PartNo
constraint ID primary key (ID_Emp)); @ PartDescrivtion 0 N w
create table Part ( QuantityOnHand
ID_Par char(10) not null, 1
Ea:go chgrt(1) n?]t nu1ll, ol Devendent
artDescription char(1) not nu :
escrip ) ¢ FirstName
QuantityOnHand char(1) not null, LastName
constraint ID primary key (ID_Par)); YearOfBirtH
/4 /4 /4 4 /4
M eicova a&iler 660 yikeg AEEelc
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/arl_olaypaara,
create table Component ( - Constraints Section
C_P_ID_Par char(10) not null, create table Project ( -
ID_Pro char(10) not null,
1D_Par char(10) not null, Projld char(1) not null, alter table Component add constraint FKconsistsOf
Quantity char(1) not null, Title char(1) not null, foreign key (ID_Par)
constraint ID_Component primary key (C_P_IDpRafp char(10), references Part;
1D_Par)); constraint ID primary key (ID_Pro)); alter table Component add constraint FKCom_P| Dr "
create table Deparment ( create table Proj_Work ( foreign key (C_P_ID_Par) Detarment]
ID_Dep char(10) not null, ID_Emp char(10) not null, references Part; Devld
Depld char(1) not null, 1D_Pro char(10) not nul, alter table Dependent add constraint FKEmp_D E;;Nﬂme
timePercentage char(1) not nul, foreign key (Supporter) ress -
DepName char(1) not null, constraint ID_Proj_Work primary key (ID_PraeiBréime)Employee; N | Suktlier)
Address char(1) not null, create table Supplier alter table Employee add constraint FKDept_E Suld
constraint ID primary key (ID_Dep)); ID_Sup char(10) not null, foreign key (ID_Dep) @ Name
create table Dependent ( Supld char(1) not null, references Deparment; Status.
FirstName char(1) not null, Name char(1) not null, alter table Project add constraint FKProj_Manag| o ‘Address
LastName char(1) not null, Status char(1) not null foreign key (ID_Emp)
" Address char(1) not null, references Employee; Emel _
YearOfBirth char(1) not null constraint ID primary key (ID_Sup)); alter table Proj_Work add constraint FKPro_Pro + Lo Prol Work ON oN
Supporter char(10) not null); create table Supp_Part ( foreign key (ID_Pro) EmvTd Lo
create table Employee ( ID_Par char(10) not nul, references Project; FirstName 0 N. @
ID_Emp char(10) not null, 1D_Sup char(10) not nuil, alter table Proj_Work add constraint FKPro_Em LastName Quantity
Empld char(1) not null, constraint ID_Supp_Part primary key (ID_PafotBigBusy: (ID_Emp) amef0 N. 01
FirstName char(1) not null, create table Supp_Part_Proj ( references Employee; YearOfBirth|  ('ProJ Manaser » consissOf
LastName char(1) not nul ID_Par char(10) not null alter table Supp_Part add constraint FKSup_Su Salary ON  oN nis®
" . ID_Pro char(10) not null, foreign key (ID_Sup; e
"‘(A'dd‘ef'\éf’":]e ?‘harg ) not "‘n”’ ID_Sup char(10) not null, references Supplier; s“‘g’; g Part
earOfBirth char(1) not null, Quantity char(1) not null, alter table Supp_Part add constraint FKSup_Pa Pario /Comvonent\
selary har(r) ot nul. consat 1D SugoPart_Proj pimar ey (B key (D) PartDescrivtion [—0 N-—\Juanitr _/
)_Dep char 3 = » 1D ‘ references Part; .
constraint ID primary key (ID_Emp)); alter table Supp_Part_Proj add constraint FKSu N VuantitrGaHand
te table Part foreign key (ID_Sup)
Cre?ne ;arih:rug) not null, references Supplier; Devrendent
P TTN har(1) not null ' alter table Supp_Part_Proj add constraint FKSuj FirstName
artNo chai S ot null, foreign key (ID_Pro) LastName
Parthscnpuon char(1) not null, references Project; YearOfBirtH
QuantityOnHand char(1) not null, alter table Supp_Part_Proj add constraint FKSuj
constraint ID primary key (ID_Par)); foreign key (ID_Par)
references Part; |

* TTOI0 PUTTOPEI Va KaTavonBei ypnyopoTepaq;

* 0€ TTOIO PITTOPOUV Va Yivouv aAAayEG TTIO Ypryopa;

* W€ TTOI0 B PTTOpPOUCAV (>2) AvOPWTTOI VO CUN@PWVIOOUV TTIO YPHyOPa Kal TTIO EUKOAQ;

* TTOI0 PTTOPEI Va KaTtavonBei 1o eUKOAQ atrd KATTOIOV TTOU BeV EEPEI TTOAAG aTTO TTANPOPOPIKN;
*TTOI10 €X€I EYAAUTEPN TIOAVOTATA Va €ival KATAvOROIUo Kal eTd atrd 10 Xpovia;
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[1ari ox1 @uoIkh yAwooa,

O1 TTepIypaPEC OE QUOIKI YAWO OO GUXVA UTTOPEPOUV OTTO QCAPEIQ.

H mepiypa@n ouvBeTwy evvolwy BeV gival oUTE EUKOAN OUTE EUEAIKTN.

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 19

[ari ox1 Tumikéc pe@odouc (formal methods),

AkSpa Kal av atrodeicoupe OT1 Eva TTPOYPAUMA IKAVOTTOIET IO
MaBnuaTik TTpodiaypa®r], OV UTTOPOUE VA ATTOOEICOUE OTI N
MaBnuaTikh TTPodIaypa®r AVTIKATOTITPICEI TIC TIPAYMATIKEG
ATTAITAOEIG TOU OUCTHUOTOG.
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[iari ox1 Tumikéc pe@odouc (formal methods),

U. of Crete, uviiauon wyswius Auaiyosis anu oo

AN\ TTPOBAANATA TWV TUTTIKWYV NEBOOWV:

* 2UXVA n ouaia «XAveTe» v JEOW OeUTEPEUOUOAC oNuaaciag (yia To
TTEOPRANUA TTOU PMEAETANE) AETITOUEPEIEG.

»  OI TTEPIYPAYPEGS TTOU TTPOKUTITOUV KATavVooUuvTal QUOKOAQ Kal N
dlaxeipion Toug gival e€icou OUOKOAN.

— H ouvtagn Toug ival ouxva SUCKOAOGTEPN aTT OTI O TTPOYPAUMATIONOG OTIG
YAWOOEG TTpoypappaTiopou. Kal Sev gival OUTE KOV EKTEAECIMEG
=[]
=Pl xseqX — seqX
——:seqX xPX — seqX
squash 1 (M +#+ X)) — seq X
YU PMi:s: seqX e
7' s = squash (U7 <1 5)
TsiseqX; ViPXe
sV =squash(s> V)
Tl X e
squashf = folpp:1..#f—sdomf | peoswcceop™ C (<))

¢ s 1 arnas, 1 i v 22




TTpodiaypawéc: H Mevikh Eikova

akpiBeia @

aocaPeia @

Tutmikég MéEBodoOI

Kwdikag

AlqypauuaTIKEG TEXVIKES

Quoikn Nwooa

Aduvapia ekTEAEONG

AuvaToTnTa EKTEAEONG
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H lMeviki Eikéva
aKpiBeld @ | Tumikéc MéBodol KGOSIKAG
CASE tools
acaPela @
Quoikn Nwooa
® ® >

Aduvapia ekTEAEONG

U. of Crete, Information Systems Analysis and Design

AuvaToTnTa EKTEAEONG
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Mati va kdvoupe AvdAuon kai Zxediaon pe Thn UML;

* H avartrtuén AoyIoUIKOU €XEI WG OTOXO TNV TTAPAYWYH EKTEAECIUOU
KwOIKA

— KaTtroiog Ba ptropouce va Trel: «Ta dlaypduuarta gival .. atrAwg diaypauuaTa,
TITTOTA TTAPATTAVW ATTO OUOPPEG EIKOVEGY

* Apa TTPETTEN VO avapwTnOouue

— Tarti va xpnoigotroioouue UML,;

— Mwg Ba pag Bondnoel dtav Ba TTPETTEI VA YPAWOUE KWOIKA;
* 01 3 KuplioTepol Adyol

— [A] ETKoIvwvia

— [B] EKNGONON AVTIKEINEVOOTPEPICOU

— [C] EmKolvwvia he Toug €181IKOUG Tou TTEdiOU EQAPUOYAS

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 25

lMari va kdvoupe AvaAuon kai Zxediaon ge tn UML;
[A] Emikoivwvia

OepeAiwdng Adyog yia xprion tng UML
* H KaAA emmKOIVWVIa PHETAEU TWV EUTTAEKOUEVWY OE €va €PYO OTTOTEAEI
KaBopIoTIKO TTapdyovTa yia TNV €KBaon Tou.

* H UML utreptepei o010 BEpa autd ammd GAAEC EVOAAOKTIKEG

— Quoik Nwooa (aodeeieg), Kwdikag (UTTepPOAIKG AETTTOPEPAG, OEV TTPOCPEPEI
ETTOTITIKN €IKOVA), TUTTIKEG MEBODOI (BUOXPNOTEG)

* Yo auThv TNV £vvola PTTopouuE va TToue Ot Xpnolpotroioupe UML otav vai
Mev BEAoupe va gipaoTe akpIBEiC aAAG dev BEAOUE va xaBoupe OTIC
AETTTOUEPEIEG. AUTO DEV ONUAIVEI ATTOPUYI) TWV AETTTOUEPEIWV. ATTAG UTTOPOUE
VO TOVIOOUE TIG ONUAVTIKEC AETITOUEPEIEG.

« Emiong emtpétrel TRV emavaAnTTik/auénTikn diadikacia (n idla yA\wooa Ptropei
va XpnolpoTroinBei 17600 oTo apXIKO Kal apnenuévo eTTiTedo 600 Kal OTO
AETTTOPEPEDTATO ETTITTEOO TOU KWOAIKA.
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Mari va kdvoupe AvdAuon kai Zxediaon pe Tn UML?
[A] Emkoivwvia: TTapadeiypyara

lMapadeiyuara
* Epydadleote wg oUPPoUNOG TTANPOQPOPIKAG KOl BEAETE O€ TTOAU PIKPO XPOVIKO
OIG0TNHA VO KATAVONOETE Eva HeYAAo €pyo
— H UML oag divel TNV OUVOAIKK] €IKOVA TOU CUCTHPATOG
— Ta diaypdppata KAAoewv 0ag Aéve TI €idoug agaipéoclg (abstractions) £xouv yivel kai

MTTOPEITE Ypriyopa va EVTOTTIOETE TA TUAMATA TTOU €XOUV TTPORAAMATA i aTTaITOUV
emITTAéOV epyaacia/BeATiwon.

— Av BéAeTe pia BaBUTEPN €IKOVA YIa TO TTWG OI KAAOEIG ouvepyddovTal, TOTE JTTOPEITE va
Ocite Ta OXETIKA dlaypdpuata aAAnAetidpaong (interaction diagrams)

* EpydceoTe o€ €vav opyaviouo wg avaAuTAg/oxedlaoTrg ouoTnudTwy. MTtropeite
vVa EKQPAOCETE TNV avaAuon Kal Tn oxediaon o UML kai pia dAAn eTaipia va
avaAdBel TRV UAOTTOINON TOU CUCTAUATOG.

» EpydleoTe o€ éva €pyo TO OTTOI0 TTPETTEI VA PACIOTEI O€ UTTAPXOVTA ECAPTANAT
(components). Me Tn UML pTTOPEITE VA TO KATAVONOETE YPHYOPQ KAl £V OUVEXEIQ
Va EKQPAOETE TNV avAAuon Kal TN oxediaon Tou CUCTAUATOS AauBAavovTag
uTTOWN TN AEITOUPYIKOTNTA TTOU QUTA TTAPEXOUV.
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Mari va kdvoupe AvaAuon kai Zxediaon ge Tn UML?
[A] Emkoivwvia: TTapadeiypuara

[Nla Toug idloug Adyoug n UML gival xpAoiun kai ota TTAQioIa Jiag
OuAdAC avATITUENG AOYIOMIKOU:
— Ta péAn TNG opddag €xouv pia Koivi €IKOva (OnuEio avagopdag)
— Ta véa pyéAn TNG ouddag PTTaivouy ypriyopa OTO TTalxVidl
— Meiwvetal To pioko aTTd TIG TMOAVES ATTOXWPACEIG JEAWYV ATTO TNV OPAda
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Mari va kdvoupe AvdAuon kai Zxediaon pe Tn UML?

[B] EkpudOnon avtikeigevoaTtpegiopou (Learning OO)

H ekuadBbnon kal KaAr Xprjon Tou atraiTei Xpovo
« Alaypapuata AANnAeTTidpaong (Interaction diagrams)

* Alaypdupata KAaocewv

— Kavouv gugpavi Tov TpOTTo aviaAAayrg NNVUPATWY Kal dpa gival xproipa yia
TOV EVTOTTIOHMO TwV UTTEPROAIKA KEVTPIKOTTOINMEVWY OXEDIWV

[MpoTutra (Patterns):

— AT1ToTEAOUV KOAG TTapadEiyuaTa oXedI00OMOU Kal TTPOYPAUMATIONoU. H
ékppaon Toug oe UML BonBdael TTOAU Tnv Katavonon Kal TNV eKPanaor] Toug

CRC cards

— aTToTEAOUV XPAOIKN TEXVIKN VIO TNV EKUABNON TOU QVTIKEIMEVOOTPEPIKOU (dEV
gival TUTTIKA TpAPa TG UML)

— [Mapdpola pe Ta yovTéAa dedOoPEVWV
— Kivduvog: avartugn evog povréAou KAACEWYV TToU gival OEQOUEVO-KEVTPIKO
(data orinted) avrTi yia utreuBuvo-kevTpikd (responsibility oriented)
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lMari va kdvoupe AvdAuon kai Zxediaon pe Tn UML?
[[] Emkoivwyvia pe Toug €181koU¢ Tou Trediou e@APHOYAG

Mepimrtwoelg Xpnong (Use Cases):
— Mepitrrwon Xpnong: ‘Eva oTiydIoTuUTIo pIag TTAEUPAGS TNG AEITOUPYIKOTNTAG
TOU CUCTAUATOG

— To ouvoAo AWV Twv MepIMTWOoeWV Xpriong pag divel TNV ECWTEPIKN EIKOVA
TOU OUOTAMATOG

— Eival éva TToAU KaAG epyalgio yia TNV Katavonon Tou TI BEAOUV 01 XprioTeG

Alaypapuata KAdoswv (Class diagrams)
— BonBouv Tov evTOTTIONO TwV KupiapXwyv evvoiwyv. Apa BonBouv TToAU Tnv
KATavonon Tou 1rediou epapuoyns (TToAU Baciko oTnv apxn evog €pyou)
Alaypauuata ApaotnplottTwy (Activity diagrams)
— XpAolua av ol poég epyaoiwy (workflow processes) gival onuavTIKO KOUUATI
TOU KOOUOU TWV XpNOTWV

* To om emTpétTouv TTapaAAnAia pag BonBd va atro@UyoupEe TNV Kataypagn)
TTEPITTWV OKOAOUBIWV
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TTooor rumor draypaupdTrwy umdpxouv,

YynAou emiméSou Kabopiouog
ETTIXEIPNUQATIKEC AVAYKEC Amairnoswv - | AvaAutiki Kataypagn
KATAYEYPOAUUEVEG OTNV | SUYKEKPIUEVWY OTTAITAOEWY
MpoTaon 2uoThuaTog

Emduevo Briua

MovreAorroinon rou Zuorniuarog
NeIToupYIKA_/AOUIKA/ ZUPTTEPIPOPAG
(Functional/Structural/Behavioral)

/

H UML 2.0 opiCel 14 diaypQuMPATIKES TEXVIKEG YIQ TN MOVTEAOTTOINGON
EVOG OUOTIUOTOC
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TTéoor TUTOI d1aypAUUATWY UTTAPXOUV;

H UML 2.0 opilel 14 diaypauPaTIKES TEXVIKEG YIA TN MOVTEAOTTOINGN

€VOG OUCTNHUOTOG.
AgITOUPVYIKA
— Mepimrwoewyv Xpnong (Use Case), ApaoTtnpiotitwy (Activity),
Aopn
— KAdoewv (Class) , Avtikelyévwy (Object), MakéTwy (Package), Mapdartagng
(Deployment) , E¢aptnuatwy (Component) , 20vBetng Aoung (Composite
Structure)
ZUUTTEPIPOPA

— Sequence (AAAnAouxiag), Emikoivwviag (Communication), Xpoviopou
(Timing), KataoTtdoewv (State), Interaction Overview, Protocol State
Machine

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005

32




Mia dAAn katnyopilomoinoh Twv diaypdupaTIKWY
TeXVIKWY The UML

Diagram
[ ]
Structure Behavior
Diagram Diagram
I I I I | ]
) Component Object Activity Use Case State Machine
Class Diagram Diagram Diagram Diagram Diagram Diagram
Composite Deployment Package intaraction
Diagram Diagram Diagram Diagram
[l
[ I
Sequence Iléllerac_tipp
Diagram verview
Diagram
Communication Timing
Diagram Diagram
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TToTe (o€ moiec paoeig) xpnaoigotoloUpe £va di1dypappua;
(when we use what diagram?)

*  AIOQOPETIKEG PACEIC TOU £PYOU OUVHBWS cuvodEUOVTAl ATTO
OIa@OPETIKOU TUTTOU dlaypANUATO

* Mepikoi TUTTOI dlIAYPANUATWY PJTTOPOUV VA XPNoIhoTroinBouv o€
TTAPATTAVW aTTd YIa @Aon. MNa Tapddelyua PTTOPEI va EXOUME Eva
OIAypaupa TTOU APXIKA gival TTOAU apnpnuévo (Kal gTiaypévo aTTod
TNV €VVOIOAOYIKI) OKOTTIQ) TTOU OTN CUVEXEIQ TOU TTPOCOECOUE
AETITOUEPEIEG KAl €V TEAEI ATTO QUTO KATAANYOUUE OTAV TTAPAYWY
KWOIKQ.
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TTéoo auoTnpd mpémel va akoAouBoUpe TOUG KAVOVEG
TnG YAwaooag HovreAoTroinong;

E¢aptdral a1tdé TO OKOTIO:

* Av Bé\oupe atTo Ta dIayPANMATA VO TTAPAYOUNE KWOIKA
QUTOMATWG (MEoW evOG epyaleiou CASE), 161e TTpETTEl VA EiPaOTE
akpIBeic kal va AaBoupe utréywn Tov TPOTIO E TOV OTTOIO TO
epyaAcio epunvevel Ta diaypapuaTta tnG UML kai Trapayer Kwoika.

* Av BéAoupe va XxpnoIYOTTOINCOUUE Ta dlayPAUMATA JOVO VIO VO
ETTIKOIVWVNOOUUE PE AAAOUG, UTTOPOUE VA EiNACTE APKETA XAAAPOI
KAl VO TTAPEKKAIVOULIE.
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Hello World!
oe UML




Hello World! ae UML
Use Case and Use Case Diagram

Use Case Use Case Diagram
Pri nt He"OWOI"ld "P@]HE%HH“ for UML Community Edition [notfor commercial use]
1. O xpnoTng gekiva évav TAonynTr) Tou 1I0TOU System
2. TIAnkTpiCel Tn diguBuvon

www.csd.uoc.gr/helloworld
3. O mAonynTAg eppavicel otnv 086vn TN ePAcn
“HelloWorld!”
-
Usar
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Hello World! o UML
Class Diagram
Appplet Graphics import java.applet.Applet;
import java.awt.Graphics;
7
p . / public class HelloWorld extends Applet {
e ya public void paint(Graphics g) {
- "\ g.drawString("Hello world!", 50, 25);
, 7| HelloWorld | % }
Vs \
’ \ }
e paint () AR
4 ’ Al
\\

evikeuon/E&eidikeuon L N
E¢aptnon (16T déxeTal wg

TTOPAUETPO Eva avTiKEihevo TUTTOU Graphics)

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005
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Hello World! oc UML
Class Diagram

MeAeTwvTag TNV BIBAIOBAKN TNG Object
Java, ytropouue va
QTTEIKOVIOOUPE OAOKANPN TNV Z}
IEpapyia yevikeuong tnG KAAong O Component
Applet ImageObserver 4
Container
Panel
Appplet
HelloWorld
[paint()
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Hello World! oe UML
Package Diagrams

MT1TOpOUE VO ATTEIKOVIOOUUE TOV TPOTTO UE TOV OTTOIO Ol KAAOEIG TNG Java £xouv
TTOKETAPIOTEN JE Eva DIAYPAUPa ocuoKeuaoiag. To diIdypapua auTtd aTTEIKOVICEl KAl

TIG ECAPTAOEIC.
|
*‘ java
applet
Hello World [~~~ ™ T
N awt
gy
lang

import java.applet.Applet;
import java.awt.Graphics;

public class HelloWorld extends Applet {
public void paint(Graphics g) {
g.drawString("Hello world!", 50, 25);
}

}
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Hello World! o UML

lNwg¢ ouvepyadovrai ol KAAOeIS;

lNwc¢ n Asiroupyia (operation) paint

KaAgitai;

MeAeTwvTag TO dIAYPANPA KAAOEWY TNG
BIBAI0OBAKNG pTTOPOUUE Va dOUE OTI N paint

KAnpovoueital atré amd tnv KAAon

component

import java.applet.Applet;
import java.awt.Graphics;

}

public class HelloWorld extends Applet {
public void paint(Graphics g) {
g.drawString("Hello world!", 50, 25);

U. of Crete, Information Systems Analysis and Design

Object

7

Component

O

ImageObserver

]

i

Container

7

Panel

7

Appplet

7

HelloWorld

[®paint()

_ paint()

Yannis Tzitzikas, Fall 2005
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Interaction Diagram

Hello World! o UML

MeAeTwvTag TOV TPOTTO PE TOV OTTOIO Ol KAAOEIG TNG Java ouvepyAdovTal, UTTOPOULE
va doupe OTI N AeiToupyia paint KaAgital wg €GAG:

KaAegital atré 1o thread 1rou gykAcigl To applet

root: Thread

:Toolkit * ComponentPeer

target:

HelloWorld

run

run

callbackLoop

pe—

handleExpose

paint

I

U. of Crete, Information Systems Analysis and Design

Yannis Tzitzikas, Fall 2005
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Hello World! o UML.
H guoikn amoyn

HelloWorld
Aoyikn own tn¢ KAdong
N
"manifests’ "manifests” manifests: physically implements
. . HelloWorld.class HelloWorld.java
Texvoupynuara (Artifacts),
m.X. apxeia
—— —>
_ 4
Hellopage. html :
I
I
I
I
I
E¢aptnon (8161 av aAAGgel To java TTPETTE
va {avakavouue compile)
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Hello World! o UML.
H puaoiki dmoyn wg component diagram

= HelloWorld.java
<<source>> import java.applet.Applet;
HelloWorld.java D ettt import java.awt.Graphics;

public class HelloWorld extends Applet {
public void paint(Graphics g) {
g.drawString("Hello world!", 50, 25);
}

e€dpTnon

b=

= | }

<<bytecode>>
HelloWorld.class

Hellopage.html

’
 csoomon ye
1
E <APPLET CODE="HelloWorld.class">
<<webpage>> - —_— e e e mm——— - </APPLET>
Hellopage.html| </body>
</html>
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Hello World! oe UML
Deployment Diagram

<

Web Server Client
Web server
(o=l Internet/http
Client

{mainmemory=2GB}
{web server=apache}

Hellopage.html firefox.exe or
HelloWorld.class .
lexplore.exe

L

{0S=Windows}

printer
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ETokoTINOoN TWV dIaypapuaTIKWY TEXVIKWY TNG
UML




AioTa Twv KUPIOTEPWYV S1AYPAUUATIKWY TEXVIKWY TNG
UML kai Twv Xxpnoswv Toug

* Use Case Diagram (di1aypapua TTEQITITWOEWY XPHoNG)
» Activity Diagram (didypaupa dpaoTnpIoTATWY)
» Class Diagram (didypaupa KAGoEwV)
* Interaction Diagram (didypaupa aAAnAeTTidpaong)
— Sequence Diagrams (diaypdupata aAAnAouxiag)
— Communication Diagrams (S1aypdupaTa TTIKOIVWVIOG)

» State Diagram (didypauua KOTAOTACEWV)

+ Component Diagram (didypappa eEapTNUATWY)

+ Package Diagram (didypapua TTOKETWV/OUOKEUATIAG)
» Deployment Diagram (Siaypdupata mapdatagng)
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TTepimTwoeic Xpnong (Use Cases)

Mepimrwon XpRnong (Use Case) = Eva oUVOAO OEVAPIWYV YIa TNV ETTITEUEN £VOG
OKOTTOU TOU XPNnoTn

— Zgvdplo = pia akoAouBia BnudTtwy TTou TrepIypd@ouv TNV aAAnAeTTidpacn peTagu
XPAOTN KAl CUCTAPOTOG

Ayopdad lMNMpoidévTog

. O lNeAdTNG TTAONYEiTal 0TOV KATAAOYO KaI ETTIAEYEI TA TTPOIGVTA TTOU €TTIOUUEI VO ayopdoel

. O MeAaTng emmAéyel Tn Asitoupyia «lMapayyeAia»

. O lMeAdTtng ouptrAnpwvel Ta aToixeia ammooToAAg (dvon, TTapddoaon os 24 wpeg, TTapddoon o€ 3
NUEPEG)

. To Z0oTnua Tou TTapouaciadel avaAuTik@ TNV TIPA TNG TTapayyeAiog (TTepIAapBavopévwy Twy £E60wv
QATTOOTOANG)

5. O MeAGTNG CUPTTANPWVEI TA OTOIXEIT TNG TTIOTWTIKIG TOU KAPTOG

6. To ZuoTnua eAéyxel Ta aToixeia TG KAPTAg (e¢ouaioddTnon, TOTWTIKO OpIOo, ..)
7

8

W N -

N

. To Z0oTtnua emBeRAILIVEI TNV TTWANCN AUECTWG
. To Z0oTtnua oTéAvel éva n-privupa emmpefaiwang otov MeAdTn
EvaAAakTikn: Authorization Failure
270 BAPa 6, To ZUCTNPA ATTOTUYXAVEI VO EYKPIVEI TNV ayopd JETW TTIOTWTIKNAG.
O MeAdTtng ptTopEi va Eavadwael Ta OTOIKEIO TNG TTIOTWTIKAG TOU KAPTAG Kal va {avatTpooTTaBnoel
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UML Techniques

Use Case Diagrams (diayp. TepIMTWOEWY XpHong)

Used for: Analysis
Concerns: Behavior

Mapouoiddel Toug TUTTOUG XPNOTWV (actors), TIG TTEPITITWOEIG XPAONS Kal
TIC METAEU TOUC OUOXETIOEIG.

UE@HJI"&' ‘jtligm far UML Community Edition [not for commercial use]

MeAdtng

|

System

MwAnTrg

ArOpwon MNopayyehiog

TioAdynam Npolov wy

FrelBuvo g MuwAfaewy

Aogeipion ATrofnkng

AmoBrrdpiog
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Appointment System

Make .
appointment Patient
Produce schedule
Management i information
Doctor —

Record Availability
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UML TeChniqUCS Used for: Analysis/Design

AC?iViTY Diagr'ams (5|avp_ BPC(OTFIpIOTI"]TLUV) Concerns: Behavior

Mepiypdeouv TN porn Twv EPpYaciwV. [jgf:ge
MT1TropoUV va xpnoiuyoTtroinbouv yia va
TTEPIYPAWOUV TN POI EPYOCIWV:

* O€ évav opyaviouod ) Send
O€ HIO TTEPITITWON XPAONS e
s 0¢€ I uEBOBO pIag KAGoNg <

[rush order]

Overnight
Delivery

[else]

Regular
Delivery

Receive
Payment

O TpOTTOC BIEKTTEPAIWONG TWV
TTapayyeAlwy evog opyaviouou

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005

51

UML TeChniques Used for: Analysis/Design
CIOSS D|agr-ams (31aypdppara kKAdoswv) Concerns: Structure

Mapouaoidfouv 1n oTaTIKA dour EVVOIWY, TUTTWV Kal KAAoewv. O1 évvoleg deixvouv

TTWG 01 XPNOTEG BAETTOUV TOV KOO O, OI TUTTOI TIG DIETTAPES TWV EEAPTANATWYV
AOYIOUIKOU, Ol KAGoEIC TwV TPATTO UAOTTOINONG TwV £6apTnUATWY.

Customer
customerName : String ] Configurationitem
&EcustomerAddress : String &itemType : String
&phoneNumber : String BlitemDescr : String
B¥emailAddress : String

1.n

1.1 Invoice
invoiceNumber : String
BinvoiceDate : Date
BinvoiceTotal : float

0.1
0.n

Order 1.1

BSorderNumber : String
orderDate :Date Computer
BSshipAddress : String
BorderTotal : float 0.n 1.n
BSorderStatus : String
BSsalespersonName : String Z}

& computerName : String

1.1

1.1

i Payment : ConfiguredComputer StandardComputer
EpaymentMethod : String BSconfiguredPrice : float BstandardPrice : float
BJdateReceived : Date
BamountReceived : float

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005
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UML Techniques

Object Diagrams (siavpduuara avrikeipévwy)

Mapouaoiddouv Tn dOWN TWV AVTIKEINEVWY OTO cUCTNUA

Class diagram

Used for: Analysis/Design
Concerns: Structure

Object diagram

Party
X * children
location
o 1| parent
Person Organization —

engineering:Organization
Location="Athens”

paren

tools:Organization

apps:Organization

Location="Heraklio”

Location="Rethimno”

parent

Yannis:Person

Nikos:Person

Location="Heraklion”

Location="Moires”

U. of Crete, Information Systems Analysis and Design
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UML Techniques

Interaction Diagrams (3iayp. arMnAemidpaonc)

Used for: Analysis/Design
Concerns: Behavior

Mapouoiddouv Tov TPOTTO PE TOV OTTOIO TTOAAG QVTIKEIUEVA
ouvepyadovtal o€ pia Mepimrwon Xpnong

(A) Sequence Diagrams (diaypapuarta aAAnAouyiag)

: Order : Order Line a : Product _: Customer
calculatePrice getQuantity
|| getProduct 1

YT1roAoyiopog
Tiung

U. of Crete, Information Systems Analysis and Degign

I

getPricingDetails

=]

=1

calculateBasePrice

calculateDis counts

g

getDiscountinfo
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UML Techniques

Interaction Diagrams (3iayp. arnAemidpaonc)

AtroaToAn TTapayyeAiag

l careful: reqgular: .
Distripbutor Distributor Messenger
dispatch i i i i
. | | |
| | |
loop | [for eqch line item] i i i
alt [value>10K] ! ! |
dispatch , | | |
] : :
| |
i | i
_____ Y |
| | |
else] | | |
dispat¢h o |
| u |
| |
| |
T T |
i i i
opt eedsConfirm] ! confirm ! |
| | 'u
Ll | |
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UML Techniques

Interaction Diagr'ams (d1ayp. aAAnAemtidpaong)

Sequence Diagram

; i ‘ : Department

: Lecturer

‘ : Course

‘ : Student ‘

‘ Find( )

| | |

Addition of a ﬁ ‘ { Add() Q]
new student M%

|

| |

| |

I

U. of Crete, Information Systems Analysis and Design

Communication Diagram

: Lecturer

S

1: Find( )

Dega;m ent

\L 2:Find( )

3: Add( )

- > : Student
Course
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UML Techniques
State Diagr‘ams (d1ayp. kaTaoTdoEwv)

Used for: Analysis/Design
Concerns: Behavior

Mapouoialel TIG KOTAOTACEIG TTOU PTTOPET va €XEI £va aVTIKEIMEVO (O€ OAN TN
O1dpKela Cwng Tou) Kal TTwg auTéG aAAGCouv avaloya Pe Ta yeyovoTa (events)

TTOU POAVOUV OTO QVTIKEIPEVO
— dpa dev trepiopifduacTe o€ pia Use Case

O1 kataoTaoelg piag MapayyeAiag:
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UML Techniques
State Diagmms (81ayp. kaTaoTdoewv)

partial payment|  py paid

Checking

Waiting

o

Rejected

Cancelled
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UML TeChniqueS Used for: Analysis/Design/Implenent
Package Diagrams (siayp. ouokeuagiag,Concems: Structure

7

Eival évag unxaviopog opadoTtroinong. MNapouoiadel TIG ouAdeC
KAGOEWV Kal TIC ECAPTAOEIC METAEU TOUG.

(uTTOpPEI ETTIONG VO opadoTroinoel kKal diaypapuaTta 1ng UML)

*‘ java

applet
N awt
=\
lang
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UML Techniques
Pack Di m
O S — | <<subsystem>>
Cinterface presentation
configuration view order view
<<subsystem>>
O<7 | presentation — ==
Cinterface <stbsyster>
‘ control _ — >O
P
| — Minterface
der monit
<<subsystem>> — >
control >O ]
Minterface <<subsystem>>
‘ ‘ mediator
‘ <\6< — — || datamapper Tazy Toad unit of work
Einterface
<<subsystem>>
- mediator ‘
Einterface “ <<stbsystem>> é
identity map entity
Finterface
—
(% — orders ‘
<<subsystem>> Finterface ¢
entity computers <<subsystem>>
customers foundation
crud
<<subsystem>>
foundation ¢
schem:
connec tion
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UML Techniques

Used for: Phys./Design/Implenent

ComponenT Diﬂgrams (5ldvp. SidemJC'ITLU Concerns: Structure

* E&aptnua: éva Aoyikd Kal avTiIKaTaoTACIUO TUHWA TOU CUCTANATOG TO OTTOI0

OUUNOPQWVETAI LIE KAI TTOAYLATWVEI €Va OUVOAO aTTd dIETTaPEG (interfaces)

— Component: a logical and replaceable part of a system that conforms to and provides
the realization of a set of interfaces.

ProductList % ProductDisplay
< -

Configuration

% Purchase

:ﬁé OrderTracking
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UML Techniques

ComponenT Diagr'ams (d1ayp. e€apTnudTwy)

Booking

port name Interface name

normal

attractioqs

Load Attractions

Credit Cards>—

charging

sales
E | C Ticket Sales

Ticket Seller

—O Ticket Sales

priority

U. of Crete, Information Systems Analysis and Design

sales
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UML Techniques
Deploymenf Diagr-ams (5|GYP. napdm&ng) Concerns: Structure

Used for: Phys./Design/Implenent

Mapouoiddel TNV QUOIKA TOTTOBETNON TWV £EAPTNUATWY OTOUG KOUBOUG UAIKOU.

Client
Browser

o

T

Web Server

JDBC, sQLJ

Database
Server

U. of Crete, Information Systems Analysis and Design
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UML Techniques
Deployment Diagrams (3iayp. mapdragng)

Browser Client Rich Client
{OS=Windows}
browser Lala.exe
Application Server
http/Internet http/LAN
Appl
Web server
{OS=Solaris} Java RMI/LAN
{web server=apache}
{number deployed =3} JDBC
Lala.war [
Oracle DBMS
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BipAia kai TTnyéc yia tTnv UML

* H oxeTik ogAida Tng OMG:
— UML Resource Page: http://www.uml.org/
— The UML 2.0 Specification: http://www.uml.org/#UML2.0
. BiBAia
— UML Distilled: A Brief Guide to the Standard Object Modeling Language
(3rd Edition) by Martin Fowler, Addison Wesley, 2004.

— The Unified Modeling Language User Guide (3rd edition) by G. Booch, J.
Rumbaugh, I. Jacobson, Addison Wesley, 2005

e gl Vs 100 1V, M

UML DlSTlLL!‘:l} T}N. UNIFIED MODELING
Twirp EpiTiON LaxGuAGE User GUIDE
e Secand Edition

o
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BipAia kai TTnyéc yia tTnv UML

Y1mrdapxouv TToAAEG eKTTAIBEUTIKES TTapouoidoelg (tutorials) oTo diadikTuo:

» http://[pigseye.kennesaw.edu/~dbraun/csis4650/A&D/UML _tutorial/index.ht
m

* http://lwww.sparxsystems.com.au/UML_Tutorial.htm
* http://bdn.borland.com/article/0,1410,31863,00.html
* http://odi-skopje.etf.ukim.edu.mk/uml-help/

* .... Google: UML Tutorial
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