Introduction to OOAD using UML tools —
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Part1. OOAD (Object—Oriented Analysis and Design)

1. BHZ
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Availability Fault tolerance
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2. 89
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- CHUS IHHCHY @ AN, 24X, AN, RE X 20 LS HHE AL ST
- K& oPIEM DE MALE (Reuse)
PAAEES @FAE HEE 88 2+ UEE RAELN HSY¥s XEE LA > ULL
- REs2 SE4dAASES 20 O I BtE.
- O™ 4 (Stability)
D QPALEO Cist 22 B0l HLE AIAE RO HCOe Bats =X Zet

4. Key Concept

(1) Use Case Driven

- 2ol 0lde AEXRS QTFAE S HE6l 20toF d35el AIAE

o

__'.1
- [MctA AtE6t=E Caselll THet Jls 27AIE2 Use Case ModelZ2 & 436+, 0l Use Case
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o

= UL

Model2 JIBt2Z e Tt= 2182 Use CaseE FE 0l WMt JIsdE TPAE &

S =X
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1,

4

ML

CIAQ!, 28, HAEZS =8 & &8s FXAECh

(2) Architecture Centric
— Architecture= AIAE JAIO st &H Z2SO0ICH
- Architecture= 2 Use CaseS A& (Realization)g = U= HEEQI OutlineS & H6HOF ol

[ Use Case=2 & H = Architecture2l subsystem, class, components& S & L.
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£8} (Continuous Integration)

. Delivery Data0fl O122{ A SHIHEO0 One Lump ==& X| & =Ct.

[ Al 5H
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|
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g
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Jlsé&t &2l= (Frequent, Executable Release)
- ProgressE B20F0 /E2LAES

PN

L i)

02

At2E2 Documentationlt

(4) Interaction Plan

=3 (Engineering Estimates)0l OtYl Productz 3.

- BI=2Z2 AIEGH| &, OIS MEN HES & Bt=29| LBtE0l 22X (Objectives)= =& ol 0F &t
Ct.
O|& Bt=o] A2 / I2HEN e F A9 AE EIHRisk Assessment) / EIIDJ|=(Evaluation

-

Criteria)2l Z3& / Development Plan0ll Z&& AbAISH Bt=

HE ol =H| / XEALEH(Process)S

FAIBED] 28t Intermediate Milestone /  Walkthrough / Z2 & &l 2l (Review)
1) R7PAME =& (Requirements Capture)
- 0 BI=R0AM REE RAH0A2 88 L HO
- FI2 LHEE ZHQ ScHASH H2s BHEGIH MM 2Es =&
- HISZ2 98 HAE AHE9 jY
2) =4 % A (Analysis & Design)
- 0l BIS0AM HEENUL =32 a9 23
- I LAHTE THQ SHASH HAS Y50 HA RS +F
- ZQ5tYH 0PIEd 22X =8
- HAE ZEXHTest Procedure)2 N AlZE.
3) & (Implementation)
- &) RYZE2H DEE IsSo=Z M4
- HAS QI BEE £EUOZ MY
- H2AE EXs2 24
- &2 HIAE(Unit Test)2t & HAE(Integration Test)S WAl




4) HAE

- (OI™ Release UM 2HSOA) AIAES LIHAI S2&2 HWLE DESS SE6tD HAE
- HAE Z2UE =&dotd HE

- EItJIZE(Evaluation Criteria)0ll et HIAE ZUSS Zot

- BtS HDl(lteration Assessment)S i X

- Release Description2 4|

- D A 2= SI|sHSynchronize)

-  SHE 2tolEe2{el(Controlled Libraries)LH 0l B+=2l M & (Product)S2 HH X

(5) lteration2 I}

- B= HE st ==& dIt JIES0l 2ot Br=E 2SS EILetlh.

Jls(Functionality) / A S(Performance) / & (Capacity) / & EJHQuality Measures)
- Ol BtE Sot) 2ME = AR HAAEZ2 1 8tC}.
ex) LTAE, A2 QFPAIE, ARl H & (Competitor’'s Plans) S2| H&A.
- IZQo0H M &H0| 2stXE 26t 012 Yole Bt==0 i8St
2. LUIROI ATEY (] JHEY AXIAt HHE /S Z20td
Hhas es

Core Process Workflows

Busine=ss M odeling
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Fequirements

mmmmmmmmmmmmmmmmmmmmmmm
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Teg
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Core Supporting Workflows
Configuration & Change Moo
Project Managerment
Erwironment
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- 2UPHHOI ADEQN Y EXH

2TANE Fa |24 &3 28
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ANAE0 et LIAANEE ESAII= AIAES 25

LTAE IHet AAEO0N Chet et A48 AADE WY

(1) Inception Parse(DH'E 3t SHAH)

- OE IS0 UHet 8BS LHSO0AM ZZ2HEQ

1) Inception &2l =H

- MZ2 AMAHC Business CaseE AE0tHLE JIE AIAHS =2 cFAES 43
- Business caseE 12{6t01 AIAECSl HPl(scope)E AASHD SHA(Iimit)E &2 SHLt.
- &AH AIAEE guide® = U= candidate architectureE &=L

- AR (critical risk)S AEotD HISHCH(ZIIOS)

- ZHAEQ 2F0U A Business case= &I}FSHCL

- Project teamOll Al JHESFN ERs WES & AlISHC

2) Inception Z=J| ZH S Z=HIAE
- Inception SHN =JI0l ZZ2MEQ| concept=S Ololiot], QLTPAIEM st & 2Fol it

ol o Ao =2 2 AHESS HESHKOF B

-

1A

I
0

— Inception PhaseE H& & [l= 2= 2= MEEOZEH HBEE £&6I00F ot 2FA
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(2) Elaboration parse(&tAl st

= HEO0l SO0t <Ast Lo 28 HEW 0SS HIE2Z =J| OIEIHE HOtA "ot
of 21 ?let H=0l ¥oi™H0F etlth

CHat, =IIAHE 2 2F24S iJIEA B = FE0122 286 HEE = e A O
LICH

Inception SHHISl MEZ2

Required products

ZIZHEES 26 s FAE

xJ1o 8 BINRERA =2 2H)
Optional products

HEHOl T2 EEHY

ZI|19 2MYY 24(10%~20% 8 <)

=

H2Itet M

~—

H

[
0

SMNEXL S0l AMUBI2E X AGIH AIAEISl A A (System’s Scope)t

ol= &2 (Desired Behavior)Ofl Ofoll LEtAQOl Ol E StCH.
AAES OIIIEHE =& StC}.
AAE JHC 0lAE Heldld| |8t B2 HAHLISS EAH St

Elaboration & H 2 =&

Elaboration® A2l =2 =SHZ HYES Domainll st LIAANELZRH ZH ZE=S =46t
D =2 OIEH™ JItE gotiH 10 e =2 98 24 HMALUC. el MM
DomainOil CHEF X Ql Z2ME H a8 sEotle AE SH2Z &t

FHIES 224 / 028 gt 8 / Z2NE HE 8 / Z2HEQ & FEE 24 &
T/ OE 2 AEA HA / ZE2HES Xl HE 8 / HEst Jlet o8 43

Elaboration =J|&H 2l =H|AIE

Elaboration®HE AIAGHH &0l FHl &= A2 Elaboration ©HH 2l planlt Team—= &S
ot g B S HEHEHC.

inception1t Elaboration2 & 220 Hat 2 = UL

ElaborationOil Cist EIt D=2 0l2l 8432 St




3) Elaboration StH 2 AEES

Use Case Model / Supplementary Requirement / Software Architecture document /
Risk Listet HIEZLIAAHOIA / &M ZZ2ZHEN CHSH JHE HE /

- Use Case Model
D RA 80%9 2T
: 2 E Use Case® 2EII AEE ) HE22 Use Casedll T8t J1=0] 0|20 &L

— Suppliementary Requirement

dsit 22 2AH0 A 2 SF Use Caselll 2K %2 QAAIES LIEHHCH
- AIE0 OIS Jl=2 A8 JtsE OJI9ME BHdet T2 EEHY

- Bt=(lteration)t 2t2tol BHEOICIS EOL J|ES et Aol Z2RE HES

H Z2HEN CHE HE A=

— User—interface prototypet A& JIsst OI2|EIHE BIEEH T2 EEIR S0l /US %=

4) Elaboration ©H Sl HO}
— Elaboration2 &2 AIEUHA SR ME2S ZIF 610 HI| JI=0 0geE &

SA AL £ 8o Bt=sU s M 0d 2 = ULL

20l

- 0 ANIBUAE AIAES SH2 Hel, O™ 88, =2 /A4 oHZ2H0l ol X

NSl &AL 8tCH.

v OFIIEl™IE QHE A QIDL?

8 2" HHE fle H=0l XtMotd HE6HH == /A=IH?

v EIE RIE JIEXI0F LSEoH AEER=0t

v HDZEHYS AIHES Sofl =& gadt MDD M2d QA HZ2EU=XE
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1)

Construction &@H 2 SH

Inceptiont Elaboration0| A&l 4220 2stdl Btol Construction® el 8= 2 5tHCH
AEzel, US98, A9 MG L.

[l i

Project manager, Architect, senior developerJl use cases0l =2 EFoI0 =AMUE N

R e SHAH0IAM Sl E &8t Risk List 22l 8Lt

pal
0
0
rr
>
i
nz
=
kJ
]
FO
ol
[
2

Architect=  ConstructionOl  Architecture®il X

ArchitectureE =& &tC}.

Construction Z=J|SH 2l =HIALE

Construction phasedl gt plansS &Ml &3 BN LUH =F.

ol 14

Use Case engineer, component engineer, test engineer, system integrator, integration tester,
system tester, and architect

4ot J|lE =¥

Product release= AIZ A &0 HiZolE € 32 20| AHEXQIDI?

Stakeholder=& Transition phasell CHHIZI O U=IH?

FIt 29 L2 A58 O AsIt?

ex) User material — transition phasel AIESX=S X £ UAS B2 E28HI?

Construction &2 &It

Helg 2 = 22 A0 et =0l

Ct2 lterationOlM 25 AIZ 20 OISt HE &

BuildJt CtS lteration22 LIOIIE £ HTOIX0 st Z2H.

Risk Listel 2t

OFXI 2t Iteration® ProductJt betaHHE M SHIOt l=XI0 CHE 2ol

T2ME }E Qe

Transition phase0l CH&H HE =&
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4) Construction ©H 9 &ES
- A stream of executable release

— Behavioral prototypes

- SEES 2
- AAEDL AAELT 2A

- Deployment plan

- o

alo

gE HAE e 8ot JIE

Transition parse(& 0| ©HH)

-  MEZX 22 =X (Facilitate user acceptance)
- AZ2X 8t=E "IH(Measure User Satisfaction)

1)  Transition &HS ==
-  Product® &s&d0 HEAI= 2101 = EHAOIC..
-  Operating siteflAl 2= feedbackOll CHst 2= ZLIEHE 0l 226t

- 2 =3=20cs NE& 2201 = SHOIC

0
P

om

, NEX BE

oin
ro

)

b application® &< installation programt Help Desk

Ct.

QAE QI AT ILEHDB Conversion, &

=
- G2 AEBRE 2

ron

2) Transition Z=JIEHS FHIALE

-

Jon

A
e

11

- Construction phase®t H|=gt 2122242 I &

- B OIE 2¥

i

v HIEt HHABHSEE2 RE JIsH Us HAEE +d=01?
v HE2 D20 HAIS HAE THS 0tFoheEIl?

v MNEXE RISt AES2 UEE Dtet =F0101?

v Course dHE=22 ALE JIs8HIL?

v XN AAEXE MBS0 2EEG =IO
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Preserve architectural integrity

(5) Post deployment cycles(i Xl Ol
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d (functional) 7 AF&2 Software Concept@ & ™ &t(translating)

=%
S/

Il

Conceptual Object Model

Design0ll CHEt Input @2 A

Ol=Ct.

ha

S
[

HECZ

[

A2 XHcustomer) 0l A JH & XH(developer)

Refining and structuring the requirements

Analysis 0l 218t 2XEe (HIDIsE QFAISIE Deaish) &2, 28 Al A (compromise)E ==
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(4) Requirement Capture

(1) =5

- AAEO0l st Ul prototype2 &2

o
[w

(2) Use Case Model

1) Use Case
- A sequence of actions a system performs.

1 TMZ 286 ofthel 2012 = Flow.

—  Functional Requirement

- Stereotype: <<include>> , <<extend>>

3) System Boundary

- JHEE AL st 99= Z2FE0

- FJh 2201 AIABY 45 A
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Use Case Modeling
Use Case Model2 HE X2t AFZ X AOINI RFAIS S HEGE| OldlistLl,
otJl flst =H0I|Ct.

e AIAEIO Internal View O|CF.

Use Case Specification
Use—-Case Scenario

DARS A 2EOUA dAEE FAAHOIAS] ALIZIRE JI=8tC.

Flow of Events

v' Main Flow

v Alternative Flow
v" Activity Diagram
Special Requirement
Pre—conditions
Post—conditions

Extension Point

OH
njo
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Use Case Survey

Use Case 2Z QCHOl ™ Use Case?t Actor JI U

Use Case PackageOll CHEt &S Jl=8tC
FAHNOIA DEG HEH AILIE/RE J/£5
The Use Case Model Hierarchy

Scenario of the Use Case Model

Diagram of the Use Case Model

Supplementary Specification

SN ANAES HIISHQ 27 AL Y
S2 28, BAlot & &3S OlaHetCh.
Functionality

Usability

Reliability

Performance

Supportability

Design Constraint

Glossary

DZZRENM AIBHE=E =2 P (term)S &2

Domain expert2t developer AFOIS] S4&I £HO

Inception, Elaboration ©HIO 95% Ol& 2=

(Z2HE =D|0l common terminology0ll CHoll & &t Ao

(5) Analysis Model

(1) =5

Jl=& (functional) 7 AF&tE2 Software Concept@Z © &H(translating)ole &S

Conceptual Object Model

&1010

=Xl

=i

J|l=8tLt.
A2TEQNS Z(Quality),
Z0tH A&

ﬁ_

2l A=

rol
[wl
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Designtl st Input 22 M2 &
20 A
A2 X customer) 0l A JH 2 XtH(developer)

]

ol(precise) @7 Atgt

£ Jls

o

Refining and structuring the requirements

o 0O

-
2t

h.
b,

de =2 MO

- Analysis 0 28t ?x= (HIDISsHE QPAMES DHE) 3, 28 Al BHA(compromise)E
= UL
(2) Use Case Model VS. Analysis Model

Use Case Model Analysis Model

ArZXt(customer)2l AU E ALEGH0I JI=8SHCH | HE XL HAHE AISSHN JI=8HCH ONZ Xt 2

(AEX 2F) &)

A AEIS| External View AMAECS] Internal View

Use—CaseOll 2ol & & Ct AAESl  DJlsd QA0 OHEHAH Xl
(realization) =l =Xl CH&t JHZ (outline) 8Lt

NAEO JIsHE QAE &6, Many Layers

4 Z & Use-CaseE F &L}, Use—Case Model2 2 H 222 Use-CaseE &
&5t Use—Case RealizationE & 2| 8tLt.

(3) Architectural Analysis

Outline the Analysis Model

Develop Architecture Overview

Survey Available Assets

Layered Pattern

Analysis PackageE & (identify) &892 M AlA
Design Model0ll CH&t =J| R X(initial architecture)&

=J|2| packages 1t O0l=2 dependency 12|12

gs X3t

o

Ct.

geolst

Ct.

0l packages=2

Define the High—Level Organization of Subsystems

layerOil OH& AlZ2ICt.
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Equipment and
Customer

specific Code

Processes and
other application
code

Major
abstractions,
dasses, etc.

Mechanisims,
Semvices

—1
Infr

HW specific code,
/S specific code
general-purpose
code (ex. ORB,

Mas,...)

Application

Application

Layer

Layer

Layer

2 High—-Level Service Package

User Interface Regist Interiace

1

1

Student Interface

Professor Interface

Business Service

Finance System

Business Object

niversiy Arifacs

4)

Architecture Mechanisms &

5) Identify Key Abstraction

|[dentify Analysis Mechanisms
=H

Software Architecture2 =

O

ol
[
rr
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0x
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»y
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7)

AAEI0l THE =2 key entityS=S HAISHC

Use—-Case Analysis SHOWH A X2NX S48 AIAE0 OISt

J| entity classE &2

=4, CIAe &AM

StCt.

Create Use—Case Realization

Use Case= &4, € 220 A oiE AlLI2I20 H0ot=

Use Case 2| Internal View

Develop High Level Deployment Model

Register ir Courses

{from

Register for Courses

Deployment Diagram
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8) Review the Results

(4) Use Case Analysis

1) Supplement the Use—Case Descriptions

- Ar2XHcustomern2E OS2 HAHE flow of eventE JHE X 2E, AAH Y

]
0
|0
Hu

&A=t AlH M Jl=8tCt

2) For each use case realization
v Find Analysis Classes from Use—Case Behavior
- Analysis Class& T=&8&tLl.

— Analysis Class= # 2! (Responsibility), 8= (Behavior)s 2t U

rr
=
>
0z
|0
0
it

ol CH8t JHE = (Conceptual) 20| C}.
- AIAEIO] Y 2a0 CHSH first—draft, rough—cut.
- Analysis Class= 1 &0 et 32IX EEelZ LI CH (boundary, control, entity)

- 229 "l PEE Analysis Class= stereotype, << >>,2 201 HAISHC

v" Distribute Behavior to Analysis Classes

- Analysis 2= AOIQ &S &HES HA|

]

Ct.
—  Flow of eventE Soff £HE #HS(behavior)S ESSOZM 2+ Analysis Classil

CH

o

A

2ol (responsibility) S & AISHCH

- Collaboration Diagram.

- &t Use—Caselfl CHSt Flow of eventz dtLt 0l&2l Collaboration Diagram2& A
HEEOL

- Flow of Event — Analysis

Collaboration Diagram Sequence Diagram
v To model flows of control v To model flows of control by time
o ati ordering
y organization v" Explicit sequence of messages
v Structural collaboration of objects v’ Real-time  specification  and
complex senarios
v' Use-Case Analysis v Use-Case Design

3) For each resulting analysis class
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5)

Describe Responsibilities

ScdiA0 o= 0 tet S5

2 HAl oLt O

Collaboration Diagrams &4

A
el

LICF.
|&9] operation@Z & &tH(evolve) = L}.

t

2

AN 24E messagelL 2 2H LI=2C.

ML

ol

/renels 2t

==poundary==
LogonForm

Hloginuser)

i enter username and password()

i validate username and password()
Il set options for user/app()

Describe Attributes and Associations

v

Describe Attributes

- J2E XM
- s

- 0 E2&

- Attribute :

Association

F

(0)al

o

Ct.
2 (responsibility)2 22Xl 2= atomic thing.
operationtl 2loll get, set TI0{OF &tCF.

boundary, control, entity
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7) Establish Associations between Analysis Cl
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+ BrEh= e
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Category

Examples

= = 2w

=HE EaSF
21 =83 2HEr

S IR

- ApErFIEA,
FpEIT = A,

AP =A,

A iz a phwsical part of B H=20= 2 - APERP)EA.
Zroj-E 8 A EZ s - FAPERZIE A,
=HEFEUFT - FAEZF]I=A.
= H ®¥rEs APERZ] = A

& is a legical part of B HF A=AbE - HF A=

A iz phy=sically contained indon B 2152 B EZEF - AHAE A=A

A iz loegically contained in B =ZtoH AFEA=H - T2 ol

Aoi= line item of a transaction or report B HET A= - AF S5

A iz Enown lozgedi recordedirreported ' captured in B HEBBFY — TroHZERA A 2
= - 98 =215,

o - e,
2] - EaE s,

S u=es orF manazes B HEFEE=Z=S-F - 518 ZHEL
=a2]AF - =rod 2EE A
=a2]AF - ZTrod 283 A E2 ek,
oM - asaoelat

o -2 E 2=

o= = o] &,

& cormmmunicates ssrith B Tl ~=sf 0] & — == =3 =t7]
Ao iz related toe a transcabton B R - HEFSY
8) Describe Event Dependencies between Analysis Classes
EmaE =S 22
AARAE 27
EEL ELE
23
oM 45 =8 P
A= A= HEHE ME HEZZR Bl
SNERE o =
= AR AE HE U2 2=
O-=AnE As =% PSR bbgude
— HE BT
. Bz o=A sZois
e 24 H=
Snwal | DREN A=
1 — HE B4 HE 27|
HE &2y =23 A ol B
ALEE
AE 72 FEEL]

9) Qualify Analysis Mechanisms
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- ClassOfl &2 Analysis Mechanism2 & 2|&tC}.

- Analysis Mechanism2 HEH S 212 X0 e FIOIEQ MMEH E2E J|=6&tHC.

10) Evaluate the Results of Use—Case Analysis

Part4. OOD (Object—Oriented Designed)

1. Modeling
(1) Model
- SE0lgt stue AMAEZ Jigot=0l AN A2 Z=4e AMlH =2 HAIKES 28ttt HE Sk

B HAESS A A BHEQ HHTA MEXS RAAS BHHE FAHQ WSS LEHC.
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Im
j_g
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Jor

(Software Engineering)lAl 20| Al EIC},
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2|5 |
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I (Dynamic Modeling)
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! (Functional Modeling)
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(3) UMLS A}

Public
Feedback

Other methods

1994 108 james Rumbaugh(GE AH2l OMT(Object Modeling Technique) JHE& 2HH
Jacobson(Objectory Ab) 2l OOSE(Object—Oriented Software Engineering)

Booch(National Spftware Al)

s

Fall ‘08 UMNML 1.3
Publication of
UML 1.1, Sept '97 UNL 1.1

Publication of /

UML 1.0, January 97 UNIL 1.0

June 96 & oct '96 UL 0.9 & 0.91

UNML Partners’
O0OPSLA 95 Unifi?\’le‘tﬁd o8 Expertise
B}ch a3 OIVI'I<

Booch 91 omMT -1

OO0SE

199548 102 0.8 HH& & H : Booch%t OMT S&

1996 7€ :UML 0.9 HHA ZH (OOSE o &)

R0ILt HE0l Jisotlt.

g Y9HE, lvar

SR E, Grady

YHE SS OIUE Ssots =20 Aok HSO ML

19974 7€ : UML 1.0BH& OMG(Object Management Group)Oll XM=



(4)UMLS EZ

- BRUSH2 ANAHS MOl EFZ e

- Qe Y ALIA ZTZ2MA(RPAEE L& &
- 2ANAS2 =F0ICH

- RA3=2 s84= 2t2lstht.

- da2 THAI2EHdS =0l

- U2 AZE0 OIIHHE Hos}

1997¢ 118 1 UMLE OMG O Sloff 2= Z2&E

UMLEl RdR4
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Package
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3. UML Diagram
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LAALE H9 QLAAMNE 2 Use Case 2 Use Case
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OlHIE 58 2¢ NS
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(2) Use Case Diagram
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