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* 270 TEAOG TOU 20U PaBAuaTOg oxoAidoaue yia Aiyo ueBodoAoyieg avadAuong kai oxediaon
MANPOYOPIOKWY ZUCTAPATWY
— (process-centered, data-centered, object-oriented)
*  2Nuepa Ba eoTidooupe o€ MeBodoloyieg AvaTTTugng AoyIopIKOU (YEVIKA)

*  MeBodoAoyieg Avattuéng AoyiopIKou

*  O14 BepehiddeIg paoeig

* [Mapadeiypara MeBodoAoyiwv
* Mwg emAéyoupe pia MeBodoAloyia

*  MovtéAa BeAtiwong Aladikacoiag (Process Improvement Models)
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O1 4 Bepchwdeic Yaoeig

O1 4 Oepehiwdeic pdoeig

(Mpoypappariopdg, avdAuon, axediaon, uAomoinan)

2€ KABe €pyo kal kKaBe peBodoAoyia avaTmTuéng UTTopouuE va

EVTOTTIOOUME KATTOIEC BEPEAIDEIC PATEIC

* Kdabe @aon atroteAcital atmod

Bruarta (steps), BaciceTal o€
TEXVIKEC (techniques) kal €xel
TTapadoréa (deliverables)

*  AIOQOPETIKEC HEBOBOAOYIEC
opicouv dIaQOPETIKA BApaTa N
OIOPOPETIKI OEIPA BNUATWYV

Mpoypauuatioy
¢

Avaiuon

>xediaon

YAotroinon
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Planning

Analysis

Design

Implementation




O1 4 Bepehiwdeic pdoeic
(TpoypappaTiopoc, avaAuon, axediaan, uhoTroinon)

MpoiovTa/MNapadoTea

MpoypappaTop _
5 ‘ MAavo ‘Epyou Project Plan
Avaluon . ) System Proposal
MpoTaon 2uoTnHATOoG
‘ ‘ System
Heveen Mpodiaypaepr Zuornpatog  Specification
. ' ] N t
Y\otroinon ‘ Néo SUoTnua kai MAavo Me\-N System Tgr;d
SuvTAPNONG aintenance Plan
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TTpoypappatiopég (Planning)

[

Planning 2TOX0G TNG €ival N amrdvTnon TwV EPWTNPATWY:
« [aTi ka1 TTwS Ba KATOOKEUOOTEl To GUOTNUA;

implementation | | XWPICETAI OE BUO «KUTTOPATEIGH:

(A) 'Evapgn ‘Epyou
— (tnv omoia ou{nrioaus oro Mponyouusvo uaénua)
— [MapadoTtéo: MeAETN SKOTTIMOTATOC

(B) Av 10 £pyo eykpIBei, TOTE pTTaivel otn @Aaon Tng Alaxeipiong
‘Epyou (Project Management) n otroia diapkei 600 Kal To £pyo.

— O ouvTtovIoThG Tou £pyou (project management) dnuioupyei Kai
evnuepwvel To TAGvo epyaaiag (work plan), oTeAexwvel To €pyo, Kal
TTOPAKOAOUBEI Kal EAEYXEI TNV TTPGODO TOU

— TMapadortéo: MAGvo ‘Epyou (project plan)

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




AvdAuon (Analysis)

Planning

| Analyss

Implementation

il

| 2TOXO0G TNG €ival N aTravinon Twv EpWTNUATWV:

* [lolog Ba xpnoiyoTroIngel To cUCTNNQ;

« Ti6a kdavel To cUCTNUQ;

* [lou kai TTOTE Ba XpNOIUOTTOIEITAI TO CUCTNUQ;

Briuata

1. 2ZuNoyA ATTAITNOEWV: (MEOW OUVEVTEUEEWY, EPWTNUATOAOYIWYV, KATT).

AvdAuon Tou UTTAPYXOVTOG OUCTAPATOS KAl TWV TTPOBANUATWY TOU KAl
TTEQIYPAPI) TOU TPOTTOU AEITOUPYIAG TOU VEOU GUCTHHATOG

2. MovrteAoTroinon BAciKwy TTAEUPWYV TOU CUCTHUATOG

ATtrotéAeopal/llapadoTéa:
‘Eyypago Mepiypagng Attairioswy, MovteAotroinon didgopwv

U. of Crete, Information Systems Analysis and Design

ATTOWEWYV TOU CUCTHUATOG

Yannis Tzitzikas, Fall 2006

> xed1aopog (Design)

Planning
Implemlentation

U. of Crete, Information Systems Analysis and Design

Bruara:

1. Z1patnyikA 2xediaouou (Design Strategy). Avattuén ammoé Tov
id10 ToV opyavioud, 1 eEwWTEPIKA avabdeon (outsourcing) o€ pia
AAAN eTaipeia, 1 ayopd VO UTTAPXOVTOG TTOKETOU AOYIOHUIKOU;

. ApXITEKTOVIKOC 2Xed1aouoc (Architecture Design): UAIKO,
AOYIOUIKO, OIKTUOKI) UTTOOOWN, DIETTA®N XPNOoTn, POPUEG,
AVOQOPES, PATEIC DEDOUEVWV, KATT.

. Mepiypaon Apxeiwyv kal Bdoswv Aedopévwy : TTola aKpIBWG
oedopéva Ba atrobnkevuovTal Kal TToU;

. 2XE01a0UOC TWV MNPoyPaUPATWY @ TToIa TTPOYPAUMATA TTPETTEI VO
ypa@Touv Kai Tl 8a kAvel To KABe £va;

AtrotéAeopa/llapadoTéa:

[Mpodiaypaen ZuoTthpartog (System Specification) n otroia dideTal
oTNV ouAda TWV TTPOYPANPATIOTWY TTPOG UAOTTOINON

Yannis Tzitzikas, Fall 2006




YAomoinon (Implementation)

] Planning |
2UVvNBwWG gival To TTI0 XpovoBopo Kal akpiBo TuAUa TNG dladIKATiag
[impenenaion ]| | BAMOTQL

U. of Crete, Information Systems Analysis and Design

1. Kataokeun (Construction)

2. EykardoTtaon (Installation) kar MerdBaon (Transition)
To véo ocuoTnua avTikaBioTd To uTTapxoV (EiTe €¢° OAOKANpPOU, E€iTE
MeoOAaBei diaoTnua TTapAAANANG Asitoupyiag Twv dUO cUCTNUATWY, N
o€ gykaraoTaon/AeIToupyia o€ QACEIG), TTAAVO EKTTAIOEUONG.

3. MAdvo YmooTApiEng (Support Plan):  Tutmikn f &rutrn agioAdynon Tou
OUOTAMOTOG YETA TNV EYKATAOTAON, KOI CUOTNPATIKOG TPOTTOG
EVTOTTIOMOU KOl KaTaypa@ng Twv aAAaywv (1 BEATILWOEWVY) TTOU
TIPETTEl VA YivOuv.

Yannis Tzitzikas, Fall 2006

AiapopeTIKd ovopaTa Kal OXNUATIKEG ATTEIKOVIOEIC TWV
10iWV EVVOIWY

Planning planning/testing
"""" T Y T T T Eviomopee
ETTiXeipnuatikng
. AvVAyKNG =
Analysis | Business Analysis ‘ N
AvdaAuon Q
: Amraitiogwv LL'
——————— HZ———————--———————-—--——————-——————I-—- W
| <
' Sxedi 2
~
Design | System Design M g
. S
““““ it i It i ] Ay el s S
_ Implementatjon YAotroinon =
Implementation 1 |
Integration and Deplogyment | Mapadoon |
v
Operation and Maintgnance ;
\ | 2uvtipnon |
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lNwc¢ o1 Tponyouueves BsusAIwdeIC aoeIC oxeriovral
ue Tnv évvoia tn¢ uebodoAoyiag;
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MeBodoAoyia AvamTuénc Aoyiopikou

EuttAekduevol
,r Ea— . .,
A M A
MeBodooyia }—] wooa Movre o1l'romong
Kai EpyaAcia

» Opicel Kal opyavwvel TIC dpaocTNPIOTNTES TTAPAYWYNS KAl
ouvTtAPNong AoyIiouIKoU
« Mia peBodoloyia (f aAAiwg povTéAo dladikaaoiag (process model)):

« Agev emOEXETAI AUCTNPIG TUTTOTTOINONG/AUTOPATOTTOINONG

Opiel TN ocIpd TWV €PYACIWV Kal dpACTNPIOTATWY

KaBopilel Toia Texvoupynuata (artifacts) mpérel va mapadobouv kai ToTe
AvaB£Tel epyacieg Kal TEXVOUPYHMOTA OTOUG KATOOKEUAOTEG

Mpoo@épel KPITAPIA YIa TV TTAPAKOAOUONON Kal HETPNON TNG TTPOOOOU TOU
¢pyou.

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 12




TTwc o1 Tponyoupeveg pdaoeig oxetiCovral He Thv
évvola Th¢ peBodoAayiac;

[\
’ Business Anal){si*; ‘

A 4

’ System Design ‘

A4

’ Implementation ‘

A 4

’ Integration and Deployment ‘

’ Operation anc; Main\er} ance ‘

U. of Crete, Information Systems Analysis and Design

lNwc¢ akpiBw¢ Ba pyacTouuE;
— [loia Bnuara;
— Me mroia oe€ipa;
— [loia 1a rapadoréa kai yia morTe;

Mia MgBodoAoyia pag TpoTeivel Evav
TPOTTO £pyaciag (Kal aTTavTd oTa
TTAPATTAVW EPWTHHATA)

MeBodoAoyieg (1 MovtéAa AvarmTugng, Movtéda KukAou Zwnig)

(or Development Models, or Lifecycle models)

Yannis Tzitzikas, Fall 2006 13

Famous joke:

- What's the difference between a methodologist and a terrorist?

- You can negotiate with a terrorist.




Cevikéc MeBodoAoyiec AvanTuéng AoyiouikoU

Mia katnyoptomoinon MeBodoAoyiwv

» Armouadia ueBodoAoyiag¢ (code-and-fix)
» Aounuévn Zxediaon (structured design)
» Karappaktn (Waterfall), MapdAAnAn (Parallel)
«  Eéehikmikég / Tayxeiag Avarrruéng E@apuoyng (evolutionary / rapid application
development (RAD ))
* MoAugaaoikr (Phased), Npwtotutrotroinon (Prototyping), Throwaway
prototyping
— RUP (Rational Unified Process)
» Eukaurrn Avarrruén (Agile Development)
* XP (eXtreme Programming)
» YAomoinon pyéow emavaypnaoiuorroinong (By reuse)
* AMeg:
— Tummkoi Metaoxnuatiopou (Transformational)
— Movtelo-0dnyoupevn (MDA: Model Driven Architecture )

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006
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MeBodoAoyiec Aopnpévng Zxediaong
KatappdkTn
TTapdAAnAn

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

MeBodoAoyieg Aopnpévng Zxediaong (Structured Design Methodologies)
To povtého Tou Katappaktn (Waterfall)

XapakTnPIoTIKA
Planning * [pappiki akoAouBia padoewv
*  MakpookeAeig avapopEg

Analysis Baoikég apxég povTéAou Katappdkrn:

*  AkoAouBia cagwg KaBoplopévwy Bnudtwyv

J Kd&be BApa kataAyel atnv dnuioupyia

St TTPOIOVTOG (£yyPa®o I KWwAIKAG)

«  Kd06e mpoidv artroteAei Tn Bdon yia 10

ETTOPEVO Briua
*  Hopbdtnta k&Be TTPOIdVTOC UTTOPEI Va
Implementation eAeyxOei.

System

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




MeBodohoyieg Aopnpévng Zxediaong (Structured Design Methodologies)
To povTéAo Tou Katappdkth (Waterfall)

MAgovekTripara
*  AIOXWPIOPOG TOU £€pYyouU O€ OTTAOUCTEPESG PATEIG
Planning «  KdBe @don apdyel éva ca@ws KaBopIgPEVo TTapadoTéo
MelovekTipaTa
Ana]ysis e ZTnV TTPAgN ol Aacelg AAANAETTIKOAUTITOVTAI
e 2TNV TTPAE¢N TO PovTéAO BeV ival YPAUUIKO: ouxva

ETTIOTPEPOUE OTNV TTPONYOUNEVN @Aon

2uxvd, aAayég og katrolo oTadio mmR&GAAouV TV

Design otmoBoxwpnan Kai TTpaypaTtotroinon aAAaywv o€ TTOAAG
atro Ta TTponyouleva oTadIa

* H oxediaon mpétrel va oAokAnpwOei TTpiv TNV Evapén Tng
uAoTtroinong

e Zav va Bewpei 611 6Aa Ba yivouv ek Tou uNdevog — dev
EKMETAAAEUETAI TNV €VVOIA TNG AVAXPENOIUOTTOINONG (reuse)

PR
L]

Implementation

A

* O meAdrng BAEmel 1 TeAika ayopdder oAU apyd
System . . , ,
*  MakpookeAgig ava@opég TTou dev Bondouv TNV ETTIKOIVWVIA
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 19

MeBodoAoyieg Aopnpévng Zxediaong (Structured Design Methodologies)
To TTapdAAnAo povTéAo (Parallel)

Planning Meprypagn
| *  Apxikd yivetal £vag YEVIKOG OXEBIQOUOG TOU
Analysis KOBOAIKOU OUCTANATOG KAl KATOTTIV TO £€pYO
i Slaipeital o€ utroépya O1ToU KABE éva atmd auTtd
: MTTOpPEl Vva oxedlaoTel Kal va UAOTToINBEi
Design TapdAAnAa
MAgovekTAHOTA
[ Design | [ Design [[ Design | |, Meiwpévog XPOVog avaTTuEng
’ Implementation ‘ ’ Implementation ‘ ’ Implementation ‘ épyou
MeiovekTApaTa
Integration * TloAAEG QopEG Ta UTTOEPYQ BEV
gival evreAwg avegdaprTnta
System

E.g. consider a partition to two subprojects:

* one with a long design phase, but short implementation phase
* one with a short design phase, but long implementation phase
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 20




EEcAikTIKEC MeBodoAoyieg
+ TToAuypaaoikh
« TTpwToTUTTOTIOINON

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 21

EEcAikTikéC (/ Taxeiac AvamTuéng) MeBodoAoyieg
Evolutionary / Rapid Application Development (RAD) Methodologies

Kupia onpeia
* H1mepdtwon KATOIWY TPNPATWY TOU CUCTAMATOS TTOAU ypryopa

» [lpoteiveral n dievépyela TNG avaAuong Kail TNG oxediaong Pe
EIOIKEC TEXVIKEC KAl EpYAAEia WOTE va eTITaxuvOei n 6An diadikaoia
— EpyaAcia CASE
— Joint application design (JAD)
— Nwooeg OTrTIkou Mpoypaupatiopou (visual programming languages, e.g.
VBasic)
evvATPIEG KWAIKA (code generators) TTou va TTapAdyouv KwAIKA atro TO
ox€0lo (produce code from design)

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 22




Rapid Application Development (RAD) Methodologies
TToAupacoikh Avantuén (Phased Development)

Planning
!
Analysis
[ P
] Analysis \ ] Analysis \ ] Analysis \
!

’ Design ‘ ’ Design ‘ ’ Design ‘
’ Implementation ‘ ’ Implementation ‘ ’ Implementation ‘
| systemv1l | | systemv2 | | systemv3 |

YAoTTOIEl TIC TTIO ONUAVTIKES KAl CUVAUA
ekaBapeg Acitoupyies

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

TTepi TUTTWY TTpwTOTUTIWY

Anpioupyia MpwToTUTTWYV

2TOXO0G €ival N OUVEPYQOia PE TOV TTEAATN KAl N AUECN
dnuIoupyia YOG TTPWTNG €KOOONG TOU CUCTAMATOG EKIVOVTAG
atrd pia apyxIKf TEPIYyPAQN.

Oa TTpéTrel va EEKIVA e TTOAU KOAG KATAVONTES ATTAITHOEIS.

To ocuoTnua avaTrTuooETal TTPOCOETOVTAG OTAdIOKA VEQ
XOPOKTNEIOTIKA. To apXIKO TTpWTOTUTIO Ba £€eAIXBEi 0TO TEAIKO
ouoTnua TTou Ba eykaTaoTadei

Avarrtuén Throwaway TTpwToTUTTWYV

2TOXO0G €ival N KATAVONON TWV ATTAITACEWY TOU OUCTANATOG.
=EKIVA JE TIG AIYOTEPO KATAVONTEG ATTAITAOEIG.

To 1rpoidv mlavoTaTa Ba dnuioupynOei ue dIAPOPETIKO TPOTTO
(throwaway prototype: d1a@nUICTIKA/TTPOXEIPO TTPWTAOTUTTO)

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




Rapid Application Development (RAD) Methodologies
TTpwToTumomoinon (prototyping)

Planning

A

] Analysis

’ Design

XapakTNPIoTIKA
* KukAikn diadikaaia
* To TTPWTATUTTO €ival KEVTPIKO ONMEIO

Concurrent phases

] Implementation

|
|
|

|

System

prototype

y
’ Implementation ‘
L]

| system

quick & dirty first prototype

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006
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Rapid Application Development (RAD) Methodologies
Throwaway prototyping

Planning

|}

Analysis

y

] Analysis

] Design

] Implementation

|
|
|

XapakTnpIoTIKA

*  To TpWTOTUTTO ATTAG XPNOIUOTIOIEITAI VIO VO
¢ekaBapioel Ta TTpAyuarta (dgv Ba ival TuRua
TOU TTPAYMATIKOU CUCTHUATOG TTou Ba
KATOOKEUQOTEN)

l

design

prototype

A

] Design \

] Implementation \

| system

E.g. by Vbasic, Web UI,...

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

EUukaumtec MeBodoAoyiec AvamTuéng
Agile Development Methodologies

EUkaumrtec MeBodoAoyiec AvamTuéng
(Agile Development Methodologies)

MeBodoAoyieC TTOU ETTIKEVTPWVOUV OTO TTPOYPAUMATIONO
(programming-centric)

Niyol Kal eUKOAa akOAOUBNOIUOI KAVOVEG

2TOXEUOUV OTNV £CAAEIWPN TOU KOOTOUG TNG MOVTEAOTTOINONG KAl
TEKUNpPiwong (documentation)

Aivouv €éugacn otnv atrAf Kal eTTavaAnTrTikn (iterative) avarmrugn
KOl OTNV OTEVI OXEON ME TOV TTEAATN

Mapadeiyuarta TETOIWV PEBOdOAOYIWV

— eXtreme Programming (XP)

— Scrum

— Dynamic Systems Development Method (DSDM)
Acite

— Tov IOTOTOTTO TNG OXETIKNG «Ouppaxiag» (www.agileAlliance.org)

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006
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EukaumTn (Agile) avdmtuén AoyiopikoU

« Kupla onueia
— 'Epoaon ota TpéowTTa Kail OTIG
ETTAVOANWEIG avTi OTIG DIOBIKATIES Kal
oTa epyaleia

— NoyIoHIKG TToU BOUAEUE! avTi
OYKWOOUG TEKUNPIwoNg

— Zuvepyaoia Pe Tov TTEAATN avTi
olatrpayuateloewy NECW CUNBOAdiwyV

— EuBuvn yia aAhayEg avTi TNG TUPANG
aKkoAoUBnong Tou TTAGvVoU

« [ho yvwaoToi avTirpdowTrol
— eXtreme Programming (XP)

— Aspect Oriented Software
Development stories

— Feature-driven Development
— Lean Development

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 29

EUkapumteg MedoBoAoyiec AvamTuéng
eXtreme Programming (XP)

* 014 Baoikég «agieg» Tou XP
' Planning — Emkoivwvia (communication)
— AmAdéTNTA (Simplicity)
» The KISS principle (Keep It Simple, Stupid)
— Avatpo@odotnon (feedback)
[ Analysis | — Koupayio (courage)
\ Design \ . ApXﬁg
— 2Zuvexeig dokiuég (continuous testing)
— ATTAN KwdikoTtToinon atrd ¢elyn TTPOYPAUUATIOTWY (Simple
coding performed by pairs of developers)
— 21evh oAANAeTTIOpaON YE TOUG TEAIKOUG XPHOTEG
* AoKIPEG
— O kwdikag dokIpdaleTal Kal TOTTOBETEITAI O€ Eva
evotroinuévo TrePIBAAAOV SoKIPWYV (KaBNUEPIVWG)
» Refactoring (AvatrapayovtoTroinon)

\ Implementation \

system

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 30




Agile Development Methodologies
eXtreme Programming (XP)

. Planning | MAgoVEKTAHATA
* ATmTo@eUyel TOV KivOuvo TNG N KaTavonong Twv
TTPAYUATIKWY ATTAITACEWV (QQOU UTTAPXEI OTEVI
OUVEPYOOIa PE TOUG TTEAATEG).
’ GEVSIS ‘ — <<Agite TOUg OUVNBEIG KIVOUVOUG-TTPORARATO TTOU
| Design \‘ gidape oTo 2° Kal 3° uadnua)

] Implementation

*  ATToQeUyel TO KOOTOG TEKUNPIWONG KATT.
*  KatdAAnAn yia JIKPEG OPABES TTPOYPAUMATIOTWV.

MeiovekTRAuOTO
system . , . ,
* H avdAuon kal n oxediaon PEVOUV ATEKUNPIWTEG.
To €pyo a@rvel TTiow TOU JOVO KWwOIKA.
*  MdaAAov akatdAANAn yia peydAa €pya
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 31

Principles behind the Agile Manifesto
(http://www.agilemanifesto.org/)

Our highest priority is ta satisfy the customer through early akd continuous delive
of valuable s

Welcomé changing requweme s, even late in development. Agile processes harness
change fortk petltlve advantage.

Deliver working software frequently, from a couple of weeks to a couple of months, with a
preference to the shorter timescale.

Business people and develope

Build projects aroun
need, and trust them

The most efficient an onveying information to and within a
development team is\face-to-face conversation.

Working software is the primary asure of progress.

Agile processes promote sustalnable development. The sponsors, developers, and users
should be able to maintain-a ace_indefinitely.

Continuous attention té
Simplicity--the art of maximizin ount of work not done--i
The best architectures, requirements, and designs emerge fro

At regular intervals, the team reflects on how to become more effective,
adjusts its behavior accordingly.

elf-organizing teams.
en tunes and

Feb 11-13, 2001

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 32




From www.agileAlliance.org:

 The Agile moveme ~' fact, many of us
want to restore credibility o the word methodology. We want to
estore a balance. We embrace modeling, but not in order to file
some-diagramin a dusty corporate repository. We embrace
documentation, but not hundreds of pages of never-maintained
and rarely-used tomes. We plan, but recognize the limits of
planning in a turbulent environment. Those who would brand
proponents of XP or SCRUM or any of the other Agile
Methodologies as "hackers" are ignorant of both the

methodologies and the original definition of the term hacker.

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

To povtého Tng Zmeipag (the Spiral Model)

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

To povTéAo TnG 2meipag (the Spiral Model)

Project
cost

Risk analysis

Planning

”gO, I'lO-gO”
decision
Project
progress

Customer

Engineerin
evaluation 5 &

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 35
MovTéAa AvamTuéng
’ 4 .
To povTéAo TnG 2 meipag (the Spiral Model)
A
KoaBopiopog A&ordynon
Ztoymv Evollaxticdv
Evollaxtikdv Mcemv
Tepropiopdv, Enilvon
= piokov
2
g
2
EIIIZKO-
IIH>H
[TAévo Kbdkhov Zomg
Amoutioelg
IIkévo Avamtuéng
. . [T dvo ohokAnpmwon
ZX,S&(*GTI ) KOl EAEYYOL
Enbpevng paong Eheyyoc Kot EAeYY0G
GLGTNHUATO
36
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MovTéAa AvamTuéng

Rational Unified Process (RUP)

Opydvwon og 2 d1aoTAoEIG

° 1 . ~ Phases
OPICOVTIU.)Q. Or 6|060X|K8§ Workflows || Inception|| Elaboration | Construction || Transition |
(pGO'&Ig Business Modeling z

— 2ZUAMnNyn (inception) Requirements : : :
; . lysi ; Pl e e
— Eme€epyaaia (elaboration) Anelysts & besian S Se—
; . Implementation o \\—:r-—“——
— Karaokeun (construction) Test e e =
] - Deployment 7__A
— MetdBaon (transition) Configuration i
] & Change Mgmt _—_
Praject M Nt | e i i il
* Kabétwg e = -
— MapioTdver Tig 7 o[ ][ e e o
6pqo"|'r]p|c')'|'r]'|'gg Iterations
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006 37
MovTéAa AvamTuéng
Rational Unified Process (RUP)
Phases
Workflows | | Inception Elaboration Construction Transition
Business Modeling :
Requirements v :
Analysis & Design M
i — ~ i
Implementation ——— : \“—:r——i—_
Test E B _.i_._.-_....‘—__
Deployment : : 1‘
Configuration : : :
& Change Mgmt : : :
Project Management : : :
Environment | e — foo- - S
Const || Const | Const || Tram || Tran
Initial Elab #1 | | Elab #2 N s o bt B
Iterations
T ——
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E€cAikTikEC MeBodoAoyieg

MAgovekTAHOTA
* AvTIPETWTTICEI TNV AOAQEIA OTIG ATTAITHOEIG

* Mapéxel Tn duvaTtdTNTa OTOV TTEAATN VA
OAAGEEL yVWUn TTPIV UTTOYPAYE!

* Meiwon xpdévou avaTmTuéng

* Ta apxIKA TTPWTOTUTTA XPNOIKJOTToIoUVTal
yla £€OIKEIWON ATTO TOUC XPNOTES

* MeyaAuTepn mOavoeTnTa avAaTTUENG QIAIKOU
TTPOG TO XPHoTN AOYIOUIKOU

* O TeAATNC EPTTAEKETAI OTNV AVATITUEN TOU
TTPOIOVTOG

* Au¢avouevn oTadiakd IKavVOTToinan Tou
TTEAATN

* Emikoivwvia xpnotwyv / opddog avaTtTugng

MpofARuaTa
‘ENeIyn mraparfpnong otn diadikaoia
(aduvauia TpéRAewN TTANBoUG
ETTAVAANWEWV)
ZuoTtApata «AiTéy dounuéva Adyw
OUXVWV aAAaywv
EoTiaon otn AeitoupyikdTnTa — AlyoTEpn
EU@aaon OTIG YN AEITOUPYIKEG ATTAITHOEIG
EIQIKEG IKAVOTNTEG UTTOPET VO
armaitnOouyv (11.X. YAWo o€ yia rapid
prototyping)
YT1repBOAIKOG EvBOUTIOOUOG aTTO TOV
TTEAATN. EvOexOuEVN UTTOEKTIUNON TOU
XPOvou avamTuéng
H duvardtnTa yio OUVEXEIG
TPOTTOTTOINCEIG PEIWVOUV TO BABUO
IKQVOTTOIiNONG
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E€cAikTikEC MeBodoAoyicg

KatdAAnAn yia

—  TuApaTa yeyadAwv cucTNUATWY

—  2ZUoTAHaTa PE PIKPO XpOvo (WG

AKATAAANAN yia

- N\oYIOMIKO TTpayuaTiKoU Xpovou
- EmoTtnuovikd Aoyiouiko

— Mikpd ) yeoaiou peyéBoug ocuoTHPATA
— [l.x. étav 10 apXIKO TTPWTOTUTTO TTANCIACEI TO TEAIKO TTPOIOV

—  T.X. N €TTAQR XPAONG EVOG OUCTNUATOG EVAEPIAG KUKAOPOPIaG

—  ZuoThuaTta O1Tou UTTApXEl aduvapia EKQPaong TWV ATTaITHoEWVY £EAPXNS

- N\OYIOUIKO EVOWUATWHEVWY CUCTNUATWYV
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TTwe emiAéyoupe na peBodoAoyia,

EmiAéyovrac Thv KatdAAnAn MeBodoAoyia

Agv UTTAPXEI YIa TTOU Va gival N KAAUTEPN YIa KABE TTEPITITWON.
Kpitipia T1Tou Ba ptropoucayv va gavouv Xprolua givai:

Aiauysia (Zagnveia) Amrairnoswv Xpnorwyv (Clarity of User
Requirements)

Eéoikeiwon pe tnv TexvoAoyia (Familiarity with Technology)
lMoAumAokornra Zuoriuarog (System Complexity)

Aélomoria Zuorjuarog (System Reliability)
— e.g. a missile control system

Bpaxumrpo6souo Xpovodiaypauua (Short Time Schedules)

Oparornra BaBuou lNpoodou (Schedule Visibility)

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006
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EmiAéyovrac Thv KatdAAnAn MeBodoAoyia

Ikavornra Avamrruéng M2 ue

with unclear requirements
with Unfamiliar Technology
that are Complex

that are Reliable

with a Short Time Schedule
with Schedule Visibility

Waterfall
Poor
Poor
Good
Good
Poor
Poor

Parallel
Poor
Poor
Good
Good
Good
Poor

Phased
Good
Good
Good
Good
V.Good
V. Good

Prototyp.
Poor
Poor
Poor
Poor
V.Good
V. Good

Thr. Prot.
V.Good
V.Good
V.Good
V.Good
Good
Good

XP
V.Good
Poor
Poor
Good
V.Good
Good

Xwpig va givai TimoTa ammoAuTo

U. of Crete, Information Systems Analysis and Design
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AvTikelpevooTpepeic (object-oriented)
MeBodoAoyie¢ AvdAuonc kar Zxediaong
TTAnpoywopiakwyv 2ZuoTnpdTwy




YmevOouion (amé pdbnpa 2)
(HeBodoAoyicc avaAuonc kai oxediaong TANPOYOPIAKWY GUGTNHATWY)

AvdaAoya pe 10 110U didETal EUPAON:
» Ete€epyaoio-KevipikES (process centered)
» Aedopevo-kevTpikég (data centered)

« AvTiKeluevo-oTpe@eic (object-oriented) focus
business processes data that support the business

Process centered (methodologies) Data centered (methodologies)
— emphasize on process models — emphasize on data models

Process & Data (methodologies)
lNpoomabsi va dwoel éupaon ora — balance both by incorporating
avrikgipeva (dedouéva kai them into one model
eme§epyaaoieg) Kai xprioiutroinegi Tnv
YAwooa UML w¢ yAwooa
HovreAomoinong Object-oriented
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\4

AVTIKEIUEVOOTPEPNHG HeBodoAoyia
LoTopia

* OT1Tw¢ 0 doUNUEVOCS TTPOYPAUMPATIONOC 00HYNOE TNV OOUNMEVN
MEBodOAOyia oxediaong, £TCI KAl O AVTIKEIMEVOOTPEPNG
TTPOYPOAMMATIONOC 0OYNOE OTNV AVTIKEIMEVOOTPEPN EBodOAOYiIa
oxediaong TTANPOPOPICKWY CUCTNPATWY
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AVTIKEIUEVOOTPEPHC HeBodoAoyia
KUpia Znpeia

e 2TOYXeUEl OTNV £MTAXUVON TNG O1adIKATiag avaTrTu¢ng AoyIoNIKOU

» Eival eu€AIKTN (d1EUKOAUVEI TNV aAAayr aTTaITHOEWY, TNV OTAdIOKA
BeATiwON Kal ETTEKTAON, TOV €AEYXO, TNV CUVTAPNON)

» ‘Exel éuoutn TNV apxn NG emavaAnwng (EToTpo@r) o€
TTPONYOUUEVEC PATEIC)

» EKUETAAAEUETAI TIC OPXEC KAl TEXVIKEC TOU AVTIKEINEVOOTPAPOUC
TTPOYPAMMATIOHOU
— Ag@aipeon (abstraction), evBuAdkwon (encapsulation), KAnpovopIikoTnTa
(inheritance), TToOAUpOPPICPOG (polymorphism), avaxpnoigoTroinon (reuse)
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AVTIKEIHEVOOTPEPAC HeBodoAoyia

‘Eva onpavTikd TAsovéKTNHA Yia Thv AvdAuon Kai ZXxediaon
TTAnpogopiakwy ZuoThUATWY

H petdBaon atmdé @aon o€ pdon cival eukoAOTePN d10TI o€ KABE pAon
XpnoigoTtrolgital n idla «yAwooa»:

« Ta avriKeiueva Tou TpayuaTiIKoUu KOOUOU
govreAorrolouvral w¢ avriKEiueva (oTn Aaon avaAuong),

Karormv uerappalovral QUECQ O€ QVTIKEIUEVA oxediaon
(otn paon tng oxediaonc), kai TEA0C uAotrolouvral wg
QVTIKEIUEVA UIAS AVTIKEIUEVOOTPEPOUS YAwooag
ITPOYPAUUATIOUOU 1 JIAC QVTIKEINEVOOTPAPOUC BAonc
ocdouévwy (OODB,).
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AVTIKEIlEVOOTPEPHG AvaAuon Kai 2xediaon ae oxéon He
(Tevikéc) MeBodoAoyicc AvamTuéng AoyiopikoU

*  OI QVTIKEIUEVOOTPAYEIC TTIPOCEYYIOEIS yIa avaTrTuén N 6a
MTTOpOUCAV VA XPNOIUOTTOIOOUV OTTOIAONTIOTE ATTO TIG YEVIKEG
MEBOOOAOYiEC TTOU €idapE

— Katappdkrtn, TTapdAAnAn, TTOAUQQOIKK], TTpoTUuTTOTTOINON, RAD,
XP, KATT.

» Kupiwg oxeTiCovral Opwe Ye TTOAUQAOIKESC Kal eCEAIKTIKEC (RAD)

MeEBodOAOYiEC

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006
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Object-Oriented Analysis and Design

2UMQwva Pe Tov dnuioupyo TnG UML, oTToladATTOTE JOVTEPVA AVTIKEIMEVOOTPAPNG
pMeBodoAoyia avatTuéng MNZ TTpétel va

« KaBodnyeitai amd 1ig Nepimrwoeig XpRoeig (Use-case Driven)
*  ApxitTekToVvIKOKEVTPIKE (Architecture Centric)

— H apxitekTovikr) AoyIoNIKOU TTPETTEI va 0dnyei TNV TTpodIaypa®n
(specification) , karaokeur] (construction) kal Tekunpiwon (documentation)
TOU OUOTAMATOG

— [lpétrel va uttooTnpidovtal TOUAAXIOTOV 3 DIAQOPETIKEG OWEIG TNG
QPXITEKTOVIKNG:

» Aaitoupyikn (Functional)
« 2TaTIKN (Static)
* Auvapikij (Dynamic)
*  EmavaAntrmiki ka1 AugnTiki (Iterative and Incremental)

— To Aoyiopiko dev TTpETTEl va ekdideTal ovouidg (oav éva Big Bang) ato TéAog Tou
¢pyou. lMpétrel va UTTAPXOUV APKETEG ETTAVAANWEIG KAl KABE eTTavAANWN va QEPVEI TO
auoTnua 6Ao Kal eyyUTERA OTIC TIPAYHATIKEG AVAYKES TOU XPAATH

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2006
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(EmavdAnyn amo HY252)
O1 PaAcIKEG €VVOIEC TOU AVTIKEINOOTPEPIOHOU
(object-orientation)

AVTIKEINEVOOTPEPNC TTPOTEYYION
Baoikég Evvoieg

O1 TAov BaoIKEC EVVOIEC TNG AVTIKEIMEVOOTPEPOUC TTPOCEYYIONG Eival
* To avTtikeipevo (object)

* O1 uédodoi (methods)

* Ta pnvupara (messages)

O1 TpeIg auTéG Evvoleg BonBouv oTnV KaTavonon Twv
« EvOuAdkwon (encaspulation)

e Tunuatotroinon (modularity)

+ A@aipeon (abstraction)

* TMoAupop@iouég (polymorphism)
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AVTIKEIHEVOOTPEPNC TTIPOTEYYION

Baaikéc Evvoieg (II)

Ta avTiKEigeva atToTEAOUV TOUG BOUIKOUC AiBOUG TOU OUCTAUATOG.
2 XETIKEG EVVOIEG:

+ KAdoeig (classes): apxXETUTTA QVTIKEIMEVWV

* XZTIYMIOTUTTA (instances): pEAN KAGoewv

H opydvwon Twv KAACEWV XPNOIUJOTTOIEITAI YIA VA YiVEI TO JOVTEAO
TOU PUOIKOU KOOUOU. 2€ auTO BonBouv ol €VVOIEC:

» lepapyieg (hierarchies)
« KAnpovouikétnta (inheritance)
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53

AVTIKEIHEVOOTPEPNC TTIPOTEYYION
avTIKEIUEVO

AvTiIKEipEVO

* Aoyiki evoTnTa N oTroia ouvOuAdel OedOPEVA KAl ETTECEPYATIES YIA
Va EKTTANPWOEI TO POAO TNG JECQ OTO CUCTNHA

* 2UPowva Pe Tov Booch (1991) yia va oploTei Eva avTikeiyevo Ba
TIPETTEI VA EXEI:

— Kardotaon (state), n otroia kaBopileTtal atrod TIG IBIOKTNOTIEG TOU KAl TIG TINEG
o€ KABe pia atmd auTég

— ZupTrepipopd (behavior), n otroia ava@EpeTal 010 TTWGS dPA TO AVTIKEIUEVO
Méoa oTo TTEPIBAAAOV TOu, dNAAdH TTWG avTIdPA 0t KABE evepyOTTOINCN TWV
MEBODWYV TOU

— TautétnTa, dONAadn To JovadIKO XAPAKTNPIOTIKO TO OTTOIO AVTIOTOIXEI O€ UIa
OVTOTNTA TOU TTPAYMOTIKOU KOOHUOU
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AVTIKEIHEVOOTPEPNC TTIPOTEYYION
LEBodoi, unvuuara, eveuAdrkwon

MéBodol

* OI TTPACEIC TTOU EKTEAEI TO AVTIKEIMEVO OTav AapBdvel Eva privupa.
O1 TTpAEeIC UTTOPOUV Va EKTEAOUVTAI HOVO Qv Eival YVWOTEC OTO
QVTIKEIMEVO

MnviOparta

« Eival o1 airijoeig Tou oTéAvovTal atro €va avTIKEINEVO o€ Eva AAAO
£TO1 WOTE TO TEAEUTAIO Va €KTEAEDEI YIa AITOUpYia

EvOUuAdKkwon

* H ouykévipwaon, opadoTtroinan d€douEVWY Kal TTPALEWY OTNV idIa
ooun. Mg autdv Tov TPOTTO «KPUBOVTAI» Ol ECWTEPIKES
AETITOUEPEIEG TNG UAOTTOINONG KAl QUTO ATTOTEAEI ONPAVTIKO
TTAEOVEKTNMA KAl VIO TNV AvaxXpnOoIJOoTToinon

— O1 eowTtepikéG AeTTopépeleg TrepIAauBdavouv dedopéva yia TNV KaTdoTaon
TWV EVOTATWV Kal TIG dIadIKATIEG TTOU KaBopi{ouv TN CUUTTEPIPOPA TOUG
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AVTIKEIHEVOOTPEPNC TTIPOTEYYION

TLNLATOTTOINON, apaipEon, TOAULIOPPYIOLIOC

Tunuarotroinon (modularity)
* O XWPIOPSGS TTOAUTTAOKWY OUOTNUATWY O€ evoTNTEG (Modules)

A@aipeon (abstraction)

* H ammAotroinuévn replypa@r Kal KabBoplioudS Tou OCUCTHUOTOC WOTE
va ideTal EUPacn o€ OPIOUEVEG AETITOUEPEIEG KAl VA ayvOoouvTal
AAAEG

NMoAupop@Iou6g

* H1d16TNTO TTOU ETITPETTEI VA OTAAEI TO i010 PAVUMA O€ DIQPOPETIKA
QVTIKEIMEVA KO TO KABE QVTIKEIMEVO VA EKTEAECEI P AEITOUPYIQ TTOU
QVTIOTOIXEI 0TV KAAON OTNV OTToia AVAKEI
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AVTIKEIHEVOOTPEPNC TTIPOTEYYION
KAdON, OTIyLIOTUTIO, KANPOVOLIKOTATA

KAdon

* Apxeétutto i kaAouTr (template) avrikeipévwy. MNMepiAauBavel Tov
opIoHO, TN OAAWON TwV OEBOUEVWY KAl TIG TTPAEEIC TTOU YivOovTal O€
auTda.

2TiyaiétuTro (instance)

* H ouykekpipévn eg@avion mrou Tpoodiopidel Je akpiBeia Eva JENOG
TNG KAGONG.

KAnpovouikétnta (inheritance)

* H duvartdértnta va opidel Kaveic vEa avTiKEiJEVa TTOU €ival ATTOyOVOl
KAtToIou GAAoU (UTTapKTOU) avTiKEIgEVou. O atTdyovogs evog
AVTIKEIMEVOU £XEI TN dUVATOTNTA XPronG OAwV Twv 0edOoUEVWY Kal
MEBODWYV TTOU KANPOVOUEI atrd ToV TTPOYOVO TOU VW TTApAAANAa
dlatnpei Ta dedouéva Kal TIG HEBOOOUC TTOU 0 id10¢ opilEl
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& Basic Characteristics of OO Systems

* Classes -- template to define objects

» Instances -- specific examples of class members

» Objects -- building block of the system

« Attributes -- describe data aspects of the object

* Methods -- the processes the object can perform

* Messages -- instructions sent to or received from other objects

Instantiated Objects of the Class

Class PATIENT 1: TOP PACKAGE: PATIENT
-Name = Teresa Marks
PATIENT _Birthdate = March 16, 1975
-Phone number = 314-997-3456
-Name
-Birthdate «—— Attributes
-Phone Number PATIENT 2: TOP PACKAGE: PATIENT
+Insert ()()
+Delete ()() -Name = Mel Bourne
@ Ny _Birthdate = May 11, 1965
-Phone number = 314-997-3219
WILEY Methods
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Class Hierarchy

Cortcorete class

General
practitioner Corrcrelfe ofass

W

WILEY
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Inheritance

Without Inheritance With Inheritance

Last name
First name
Birthdate
Update birthdate I
Last name a6t name
First name irst name
Birthdate Birthdate
Insurance carrier Medical school
specialty

Insurance carrier Medical school
specialty
Hedsiscadisr Update specialty
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Polymorphism and dynamic binding

Patient

Name
Birthdate
Address
Phone number

Insert new instance.

Insert ()
Delete ()

1. An insert message is sent
to the patient obyject.

2. The object s method
l'{'_\'!}l’)"d.\' to the n:!'.\'a'ag!'.

Appointment

Patient name

. Doctor name
Insert new instance. Date

—— Time —

Insert ()
Deleta ()

1. An insert message is sent 2. The obyect s method
to the appointment object. responds to the message.

|

Flease input the following infarmation for the new patient:

Last Name, First Name: | Wilson, Mary

Date of Birth: | oar1anerz
Home Address: [ 50 Virginia Lane, Athens, GA 30605
Daytime Phone: | 804-555-5080
=]
3. The application responds appropriately.
New Appointment
]

Flease input the following information for the new appaintment:

Patient Last Name, First Mame: | Wilson, Mary

Select Doctor: | Dr. Mathew Anderson =]
Date (MMDDYYYY): [os [28 [2001
Time: | 12:30 PM

3. The application responds appropriately.

1@ |
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Characteristics of some widely user oo languages

Feature C++ Eiffel Java
strong typing Optional yes yes
static(s)/dynamic(d) typing S S S+D
garbage collection no yes yes
multiple inheritance yes yes no
pure objects no yes no
dynamic loading no no yes
standardized class libraries no yes yes
correctness constructs no yes no
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MovTeAo-o0dnyoupevn ApXITEKTOVIKA

MDA: Model Driven Architecture

(http://www.omg.org/mda/)

MovTeAo-o0dnyoupevn ApxiTekToviki (MDA)
2 KETITIKO

* AvdaAuon, 2xediaon kai YAotroinon pe Tov [Napadoaiakd TPOTro:

— ATTrautei TN OUAAOY, HOVTEAOTTOINON KAl UAOTTOINON YVWONG TTOU TTPOEPXETAI
ato 1o lNediou E@apuoyng KAI atrd tnv TAat@opua/TexvoAoyia trou Ba
XpnolyoTroIndei yia Tnv uAotroinon.

* Ta duo TTapatrdvw TTEPITTAEKOVTAI

* AvdaAuon, Zxediaon kal YAotroinon Bacer MDA:

— lMpooTraBei va gekabapioel Ta TTpAyPaTa
* O €10ikdg Tou TTEdiou TNG eQapuoyng => Bidel (CUAAEYEI/aVOAUEI/JOVTEAOTTOIE)
EMTTEIPOYVWHOOUVN TOU TTEdiOU
* O €10IKdG TNG TTAATPOPUAG => BidEI EPTTEIPOYVWHOOUVN TTAATPOPHOG
* [Npoypappatiotig Epappoyng => didel EPTTEIPOYVWHOOUVN TEXVOAOYIKN
EMTTEIPOYVWHOCUVN
— [porTeivel dIaPOPETIKWYV TUTTWV HOVTEAA KOl HETACXNHATIOHOUG PETAEU
QUTWV.
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MovTeAo-0dnyoupevn ApxiTekTovik (MDA)
2.T0X0G

* Na diaxwpioel auTd TToU apopouV TN AEITOUPYIKOTATA KAl
OUUTTEPIPOPA TNG EQAPHPOYNG, ATTd TNV TEXVOAOYiIa OTnV oTToia Ba
avaTtrTuxBei kal Ba TTapadobEi.

* H uAotroinon Tpétrel va utropei va aAAAEEl XWpPIc va TTPETTEI Va
aAAGEEl N OUCIAOTIKA) CUUTTEPIPOPA TOU CUCTHUATOG TO OTTOIO
BAETTEI O TEAIKOG XPOTNG

(Ev duvauer) MNMAsovekTipara

* Meiwpuévo KOOTOC Kal XpOVoC avATITUENG

* [priyopn Kal OJaAr EVOTTOINCTN TWV TTAAQIWY UE TIG VEEC
TEXVOAOYiEC
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MovTeAo-o0dnyoupevn ApxiTekTovikh (MDA)
Baoikéc Evvoieg

Platform Independent Model (PIM)

— MovTtéAo TNG EQaPUOYAG EKPPACTHEVO E TPOTTO AVECAPTNTO
NG TTAATPOPPAG AVATITUENG

Transformation
(METAOXNUATIONOG)

Platform Specific Model (PSM)

— MovTéAo TnNG e@apuoyAGS EKPPacHEVO BAoEl PIOG
OUYKEKPIPEVNG TTAATQOPUAG UAOTTOINONG
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MovTeAo-odnyoupevn ApxiTekTovikhn (MDA)
PIM (Platform Independent Model)

» The Platform Independent Model (PIM) specifies the business
functionality of the application completely, but does not include
anything that is specific for a certain technology or language.

* Forinstance, a PIM may specify that the application is split into a
number of components, but it does not specify whether the
application uses .NET or J2EE.

« The PIM is often written in UML and is completely independent
from any details that may be different across the two platforms.
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MovTeAo-o0dnyoupevn ApxiTekTovikhn (MDA)
PIMs and PSMs

» The best practice for (medium/large-scale systems) is to define a
PIM first, then refine it to a PSM.

« This approach aids

— Separation of concerns: Important to understand the abstract architecture
of a system to iron out problems in that first, then tackle platform-specific
issues

— Maintenance: while platforms change over time, the abstract architecture of
system will change less frequently — it is important to maintain a platform
independent reference specification to ensure platform specific changes still
implement the original abstract requirements

— Interoperability: Systems are often implemented using several platforms — it
is not possible to provide an overall design using a single PSM
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MovTeAo-o0dnyoupevn ApxiTekToviki (MDA)
ATo éva PIM oe éva PSM: MeTaoxnpariopoi

MDA tools will take a PIM and use a transformation definition to transform the PIM
into one or more Platform Specific Models (PSMs). A PSM contains all the detail
that is needed for the chosen platform.

It is crucial that the PSM is generated automatically—that is, there is no (or little)
user effort needed to produce a PSM from a PIM. Usually the PSM is an almost
direct reflection of the program code.

FIM

Transformations

PSMT - 501 FSM2 :EJB PSM3 : JSP
S0L Code EJE Code JEP Code
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MovTeAo-o0dnyoupevn ApxiTekTovikhn (MDA)
AvdAuon kai 2Zxediaon TTZ pdoel Tngc MDA

» According to MDA, the software development process is driven by modelling,
rather than coding

* MDA involves the development of an initial PIM and successive refinement
through PSMs to eventual code implementation

» Atits simplest, the MDA software development lifecycle is as follows:

[ Requirements PIM used to define
Informal text| abstract
_,[ Analysis specification of
oy system - refined or
2 S transformed into a
[ Low-level design PSM that includes
PSM o
[ Codin . platform specific
9 details - the PSM is
. Code closer to
[ Testing — implementation
Code code, so is more

% Deployment easily implemented
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MovTeAo-odnyoupevn ApxiTekTovikhn (MDA)
AvdAuon kai 2Zxediaon TTZ pdoel Tngc MDA

ATTWTEPOG OTOXOG €ival N TTANPWG auTopaToTroiNPévn TTapaywyr Tou PSM atmé 1o
PIM Baoel Twv KatdAANAWV PJETAOKNUOTIOHWV.

*  MeTtaoxnuaTtioudg: autéuaTn TTapaywyr evog povtéAou atrd Eva aAAo, Bdoel
evog Opiopou MetaoxnuaTiIoPoU

*  Opiopdg MeTaoxnuaTiopou: éva ouvolo Kavovwyv MeTaoxnuaTiouou

«  Kavovag MeTaoxnuaTiopou: TTEPIYyPAQr] TOU TTWG £vVa N TTEPICOOTEPA OOMIKA
oToIXEi0 Tou povTéAou TTNyNG (source model) petatpétmovial o€ éva (R
TTEPICOOTEPA) DOUIKA OTOIXEIQ TOU PHOVTEAOU oTOXOoU (target model)

2nuepiviy Katdotaon

* To QVT (Query/View/Transformation) eivail éva véo standard yia Tov opiouo
METaoXNUaTIOPWY (Xpnoipotrolei kar TNV OCL 1ou Ba pdboupe o€ auTo 10
Haénpa)

*  ATTWTEPOG OTOXOG Eival N EVOWUATWON EPYAAEiIWV YETAOXNMATIOUOU OTA
epyaAcia povreAotroinong (TTou Ba XPnNOIPOTIOINCETE OTO PHABNUA auTo)

(Mepioodtepa iowg mpoAaBouue va Touue TPo¢ 10 TEAOS Tou e€aunvou)
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MovTtéAa AroTipnonc kai BeAtiwone tng Aiadikaciag
(rapaywyng AoyiopikoU)
Process Improvement Models
*Capability Maturity Model (CMM)
/SO 9000 family of quality standards

“We installed little monitors because
they make all of our problems
look smaller.”




Process Improvement Models
MovTtéAa BeAtiwone Aiadikaoiag

* Kdabe opyavioudg TTou oXeTiCeTal e TTAPAYWY KWOIKA ETTIOUUET Va
BeATiwoel Tn dladikaoia avaTITugrG Tou.

* [a va Tn BeATIWOEI TTPETTEI TTPWTA VA PJABEI TTola €ival Ta
TTPOBAAUATA TNG.

* ‘Evav tpodtro atrotipynong (METpnong) Tng diadikaciag opiCouv Ta
e€nc MovtéAa BeAtiwong Aladikaciag (Process Improvement

Models):
— Capability Maturity Model (CMM)
— 1SO 9000 family of quality standards
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MovTéAa BeAtiwong Aiadikaciag (Process Improvement Models)

Capability Maturity Model (CMM)
CMM: MovTéAo QpiudtnTag

» “The stairway to software excellence” !
IkavoTATWY

* 'Evag dnUO@IARG TPOTTOG YIA ATTOTiMNGN (AUVOATOTATWV/AUVARIKOU)
Kal BeATiwon TnN¢ diadikaaoiag (process
assessment and improvement)

« Eival ouciaoTika €va epwTnUATOAGYIO s 'W}{'gﬁfos“
Level 5

To See One

110U 0 Opyaviopog MNMANPOPOPIKNG TTPETTEI corlnny
VA CUUTTANPWOEI s

World Controlled
Clas

ass
Level 3
Well-Defined

— Kartotv akoAouBei pia diadikaoia —
E'ITG)\r']eEUO'r]g KAl ETHB&BGin'ng' KOl OTO Té)\og Maf;\f;r;\g:nn{ Planned & Tracked

0 OpYQVIONOC KATATAooETal o€ évaamé Ta 5 |
emireda Tou CMM (600 peyaAlTepo 1600 TO

KAAUTEPO)

SEI (Software Engineering Institute),
U. of Carnegie Mellon
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MovTéAa BeAtiwong Aiadikaciag (Process Improvement Models)

Ta b emimmeda Tou CMM

Level 5 5: Continuous

Improve Optimizin quality
ﬁself Continuous procegs ~'Mproving

improvement in place.

Level 4
Improve Managed 4: Measurement
rocess :
gontrol Metrlcls l#]sed to
control the process. )
Level 3 3:Method and

Improve Defined tools

process L : .

definiti Both management and engineering

processes are codified and followed.
Level 2
Improve __Repeatabld 2:Project mgmt
process . ]
disciplifie Repeatable project management; o )
consistent time and effort predictions for similar projects.
Level 1
Initial 1:- Chaos
Unpredictable and undisciplined process
that depends on the current staff.
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MovTéAa BeAtiwong Aiadikaciag (Process Improvement Models)
Process maturity levels in CMM

Level 5

Improve Optimizin
process -
Itself Continuous process

improvement in place.

I Level 4cI
mprove Manage .
process ) Most
control Mettrlcistl#]sed to organizations
control the process. :
Level 3 are at level 1;
Improve Defined some at level
s Both management and engineering 2; very few are
processes are codified and followed. known to be at
Level 2
Improve /% | Repeatablg level'5
g,rg(;c,%?f o Repeatable project management;. o _ * €éxperience
consistent time and effort predictions for similar projects. shows that it
Level 1 takes years to
Initial
progress one
Unpredictable and undisciplined process level up the
that depends on the current staff. _p
maturity scale
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MovTéAa BeAtiwong Aiadikaaiag (Process Improvement Models)

CMM Level 2

* For CMM level 2 an organization must provide positive answers to
all these questions (and more)

— Does the software quality assurance function have a management
reporting channel separate from the software development project mgmt?

— Is there a software configuration control function for each project that
involves software development?

— Is a formal process used in the management review of each software
development prior to main contractual commitments ?

— |Is a formal procedure used to produce software devefopment schedules
?

— Are formal procedures applied toftware development cost?

— Are @o software code and test errors gathered ?

— Does senior management have a mechanism for the regular review of the
status of software development projects ?

— Is a mechanismdar controlling changes to the softwar@
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Emtitedo CMM ka1 HepIkd oTATIOTIKA

H didpkela, n TpooTTabela, ol aoTOXiEG KAl TO KOOTOG EVOC €pyOU
200K ypaupwyv Kwdika, o€ oxéon ue 1o emmiredo CMM Tou
OPYQVIOPOU TTOU avEAQBE TNV EKTTOVNON TOU £PYOU:

Organization’s Project Project Number Median
CMM duration person of Cost
Level (months) months Defects
Opyaviopsg X 1 30 600 61 55M$
Opyaviopog Y 2 18 153 12 1M $
Opyavionég Z 3 15 80 7 0.5 M$
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MovTéAa BeAtiwong Aiadikaciag (Process Improvement Models)
O1 oikoyéveia Twv TpoTUTTWY Tro16TNTag ISO 9000

ISO: International Organization for Standardization (Aie@vrig
Opyaviopog TutroTroinong)
Ta mmpoTutTa ISO
— Agopouv oTnyv dlaxeipion roidtnTag (quality management) kai otn
dladIKagia TTapaywyrg TTEOIOVTWY UE TToIOTNTA
— Eival epapudoipa o€ oroladATroTe Bloynxavia 1 emxeipnon,
oupTTEPIAaPBavopévng Kal TNG avAaTITUgNG AoyIoUIKOU
2 KETTTIKO

— Av pia diadikaoia (process) cival cwoTA TOTE Ta TTAPAywYya TNG (TTPoidvTa
1 UTTNPETIEG) Ba gival €TTIONG «KOAG»

Ta rpoTutra Tou ISO dev emmIBAGAAOUY KATTOIO OUYKEKPIPEVN dIadIKaTia.
Mapéxouv HOVO PHOVTEAQ TOU TI TTPETTEI VA ETTITEUXOEI, XWPIG OJWG va TTPOTEIVOUV
TTWG TTPETTEI va yivovTal ol dIdpopeg OpaoTNPIOTNTEG.
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TTnyéc - Avagpopéc - MeAéTn

Systems Analysis and Design with UML Version 2.0 (2nd edition) by A.
Dennis, B. Haley Wixom, D. Tegarden, Wiley, 2005. CHAPTER 1,2

Requirements Analysis and System Design (2nd edition) by Leszek A.
Maciaszek, Addison Wesley, 2005, CHAPTER 1

Shari Lawrence Pfleeger. TexvoAoyia Aoyiopikou: Ocwpia kai Mpd&gn, 1.
KAg1dapiBuog, ABriva, 2003, KepdAaio 1,2.

Object-Oriented Systems Analysis and Design Using UML (2nd edition) by
S. Bennett, S. McRobb, R. Farmer, McGraw Hil, 2002, Chapter 2, 4

E. Kiouvtoulng, MeBodoAoyicg AvaAuong kal 2xediaouou NAnpopopiakwyv
2UoThPATwV,EKdOoeIg A.ZTauoUAn, ABriva 2002, Keg. 11

Shari Lawrence Pfleeger. TexvoAoyia Aoyiopikou: Ocwpia kai Mpd&én, 1.
KAe1ddpiBuog, ABriva, 2003, KepdAaio 6
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