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Agenda

* nundu (Reviews)

» Software Modeling

* Require and Domain Analysis Model
* Design Model

« Brief Overview of Unified Modeling Language (UML)
 What is UML

« History of UML

* Type of UML Model

* Benefit of UML
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ALGORITHM , PSEUDOCODE , SYNTAX, FLOWCHART , SCREEN LAYOUT ,

Visual Programming ,Event-Driven Programming , Object Oriented
Programming

SE : Software Engineering

« Software Management
* Project Management

Structural Analysis and

Programming Design
and Tradditional /
OOP OOAD . e

Algorithm
Introduction.to SDLF, DFD, Process Desc.rlptlon, UP, Analysis,
Design ,Requirement , Diagram , UML, Screen
Database, Layout
DBMS / OODB

ER Design, Normalize, ER-Mapping , DBMS,

DDL ,DML, DCL




Requirement

USE CASE Model
Class & Object Model

A

USE CASE Model
USE CASE Model Ul

Class & @bject Model

State Diagram
Activity-Biagran

USE CASE Model
Ul

Ul
Designer
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SQL

Reviews

 DDL: Data Definition Language
— CREATE DATABASE ...
— DROP TABLE

DML : Data Manipulation Language
— SELECT , INSERT , UPDATE ,DELETE

 DCL : Data Control Language
— GRANT

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy P.008
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Classification abstraction

/
/
/
/
/

Jainm

Wduauidnvay

Janniauay

Janm

ﬂ lﬂuuﬁoﬁﬁou\e&

JanniKkiondu

Aggregation abstraction

Jannmlonuoasa

Generalization abstraction

Jainm
wWudoukiivzae
0.1 ‘ ? 1.1
AR[VRTaTaN a1y
1.1 1.1
15 KON
1.* 1.*
Au pr— dainm
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Reviews

Jann Jann

- 0w )
- 13 - s1m
- KOn - &
- Wadanm - Js:=nn

L. - mkuasila
- @geula () R 0

- vansila()
Real world Computer world
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ooldsudodaldillusyuuu abstraction no E UU

« yoawn
 Inssimn
 wNa

e snyud
° uud

* i3

* SIUDIKIS
e SIUMUN
e [sowsivia

* UKIONE1AY
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Classification abstraction

Aggregation abstraction
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What is Modeling?

o ATFENILUUANRAY (Modeling)
— flusgn1siae wavaanuuy (Analysis and Design) 58n1sudioniiiu
QREL ERNISTITERRRE LwalummsnLm"laﬂmmmaasuuu
— ifluedasfialunnsdaans uAa lunITWRIUITTUL fuuaAaduY
(szwineimussuLaI Ay warAuyAnaauY)

 Textual Modeling sW&LaN sAFI1RAY

» Mathematics Modeling )
— HuTueanmeadiadans 1du 1013 §as Z__ X
- Visual Modeling =
— Visual uila3iir aw

— Modeling Adawuyudnaay d9iiu Visual Modeling Ada
ladaudneaisdaiwlunissgsrviuuinaay
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Mathematic Modeling

\\\5_7 x

l':

* (.Y. DOKIDIYSOUYDY UA. dnunou 4/
e D02 03 42 28 475819

0. Specified problem

1. Requirement
2. msalnsizk INPUT / / OUTPUT
3. 9anuuu Flowchart/ Structure chart / PSEUDO-CODE

Object-Oriented Analysis and Design los qdosmansioisd as. Ugwos doliisy P.O15
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IJSauUINYU

b

« MODEL mvuiasouas udoasuigonulkoneduin
luiaaduvtioasUI8GI835NISNIY

- PROTOTYPE golilardoosy udridaoraavsduuinou
132 191d291a99[lUas101dugov0sy
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Software Modeling
LLUUD1advYdvsaNACIS

User Modeling
Requirement (Analysis and Design)

doodoiiduuusiaay dd
kUonuaasyucaums
Model WoauumsanWduoss

(Specification)

{ Implementation J

Manually
Coding

N o

-

________________________________________________________

Program

Object-Oriented Analysis and Design
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Models

* Requirement Analysis Models (Requirement Specification)

[ao1nnszuouNIs3ias1sEA IudooMSUooN(BS:uU (Requirement Analysis)

lulaadissunisaiasizK (SRS)
* Analysis Mode

[@onnsuoumsiasizEriNMsHhougovs:ul (System Analysis)
lulnadksunisaiasizik (use case model |, class model )
* Design Mode

[aonns:uoumsaanuuumsiiougavs:uu (System Design)

lulnadksunisaiasizik (use case model |, class model )

lutaadksumsoonuuu (class model , state model , sequence
model , activity model , deployment model)

Object-Oriented Analysis and Design los qdosmansioisd as. Ugwos doliisy P.O17
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SDLC: Software Development Process

Requirement Specification : define problem domain
Analysis : what problem to be solved? (az'lséaileyviniciavud)
Design : how to solve the problem? (wnatine'ls)

Implementation : how to implement the solution?

1.
2.
3.
4.
5.

Testing : how to ensure that the solution can solve the problem?
1. nagauludasanuii) Uszdnsnain anuilaanda auiuay 1&8as

2. anuinAu'le Integrated System

6. Maintenance : how to adjust the solution to accomodate change?

= o ~ Iy o
1. Tusauszazativalraazeaviln1sudsualaau

7. Retirement : when does the system to be retired?

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy m
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ntroduction to UM J¥INSIIASIERIazDoNIUUS:UUIBYIan (4122500)

Problem unil 4

/N
Standard

component component
component 3 Component

N\ S

Integrated System

Divide & Conquer

Object-Oriented Analysis and Design los qdosmansioisd as. Ugwos doliisy P.020 ‘
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- MVC

. Data/ Database

——— Interface

——— Code

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy m
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Control - msnaulnsa

* AUANAI8EINALLDS
* AUANAG28 massiu / ISO 1u UML

a:nnwaiiolusiads Software Project Management kSa
5% Software Engineering
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uni 4

20819 JarKkuandudaINISyaIS:UUTITBIUM
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. unn 4
Structured Analysis Models

lutaamisaasizBisolasoasio

- Data Flow Diagrams :: DFD
- Entity Relationship Diagrams : ERD
- State-Transition Diagrams : STD

lutuwaanuuaatdunldg1usun1s3tas1eiszuu L UL
TATIRIY

Object-Oriented Analysis and Design los qdosmansioisd as. Ugwos doliisy
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' uni 4

Object-Oriented Analysis Models

 Use-case Diagrams UML
e (Class and Object Diagrams
« Behavioral Diagrams UP

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy
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Language (UML)




n uni 4 uu=tih UML 1§a0du (Introduction to UML) J¥INSIIASIRI@zaNIUUSLUIBYIAN (4122506)

B 411 whatis UML ?

UML (Unified Modeling Language) liiszuns:zusumis (Process)

« UML (Unified Modeling Language) lis:uns:zuoums (Process) il&lunis
moiuksdoliiszumuinldidsulusunsurdomisiauunsanduasiamizs1lEmula
las UML iiunmisudaaounummnuaziuvudiaas (models) nalkaowndloua:
doarsinganulasvadiouazwndinssuvavs:uulusunsuksoas:uulusvuuu
dryanunina:uwumwndumassiu lasluiidhsivazideaionszuoumsksomuin
{5lunisasios:uudiu Gukurasiusl UML lidaowmneosdoonu
nstusumswasmsanduasksanisidoulUsunsuudoadiola doldnukaromun
[Usunsudro 9 13u Java, C++, Python, KSa Ruby Ila.

* unufo:s:yns:uoumskSomwinld UML  [Suwuniwuazuuvusiaaadiv q
wuodukarsdanuuiiNoa5u191at LdQININEAUNUSSIKI19d2Ud1D 9 JaISEUU
uanowni UML  doaltivauumsasdvionaisuazgiiondssluns:usumsicuun
[Usunsuuazs:uu laglilds:udnuruzvaons:uoumsiam:ksamuilusunsundoo
(Flulasonisiiu q dotiu UML 1Juindesiioniinoiwdakgunazainsnimnisiu
kar1935msua:muilusunsucdio q ldnuasuikuizavsaslasonmisuazivwcuun.

P.027
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B 411 whatis UML ?

« 1WWunsovilionsomuinlilumsasiouvusiass (Modeling Language)
nUsznaudazavinunlslunmisinausuazeanuuuionaisus:nou
[Usunsu

— sijanwinatn Programmer Manual/Technical Manual

« a5uigsiza:idzandINAlin NSIIASIEK NS2aNLUU MSASIY NIshadau
— gilodsSudld User Manual a5u1s msldousonduos , msldoudoya mis
USuuso uilvdudu
* sou 3 uusda/3smsidoSann laur Booch, Rumbaugh ua:
Jacobson saunvonuynnadu
« JasausouoanundumasgiusikSunmisuaniagulusfianisaaniiuy

s:uu ua:avnnduiluidoinaiinlusyvasuuvusiasd

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy
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. 4.1.2 what is not UML ?

 lLildnmwnlusunsu (Programming Language)
— lilsnmawn VB, Pascal , Delphi, Java, C# etc.

18 method K32 methodology {1Ju35msiduns:zusunis}

+ lis:zy Process aldlumsriionu/o:liiszytanmizsrldmuila

« UML l5lumisasronvusiaaonisdinsizik uazoanuuus:uu lasly
gunu Process

 udazlasovoruainsnidon Process misiiou fkuizau fuanin
aowosSovavlasvou lasliiduiiv modeling language (aw1sn
(saumwunldunsulaila)

*kk*k

AN i un N1 lT vsaiasasdan ldmaaa Iveanuuundieg 19
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UML Class diagram

Customer

CustName : Textual
CustID : Textual
CustAge : Integral
Custincome : Floating-Point

Customer

CustName : String
CustID : String

CustCredit : float

Java, c,c#

Implementation

Customer

CustName : String

CustID : String
CustAge : int

Custincome : double

Customer

CustName : String

CustID : String
CustAge : Intl6

CustWeight : single

Java, c,c#

VB
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BN 413 Data Type in UML

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy
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N .14 History of UML ?

1970s 5351593an (Object-oriented method)
1970s, 1980s, 1990s “Method Wars”
Grady Booch, Jim Rumbaugh, Ivar Jacobson

3 uusfia/35msidosanmiuniisuldludasonaronsaossu

1990s laur

— OOSE (Object-Oriented Software Engineering)
law Ivar Jacobson

— OMT (Object Modelling Technique) las Jim
Rumbaugh

— Booch method las Grady Booch

« Jrymidaumsdoars dyanunintdlundazdsmslimsiouniu

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy
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4.1.4 History of UML ? (Cont..)

* luld 1994/5 Booch, Rumbaugh ua: Jacobson (15sndotao
91 “three amigos™) saunuRINISSIUSIULLUIAQ d9ANIUS
uazinadacdivo q wWasenu n Rational Software

* Three Amigos 1aua Unified Modelling Language (UML)
[Uds Koo u OMG (Object Management Group) tWali
wWumuinassiudriusSuasnuuvusiaaoidodan

« UML Version 1.1 lagnWouundulut 1997 wdeilunasgiu
d&Kksuasuuvusnasadadan

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy
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B 414 History of UML ? (Cont..)

U 1998 Wwan UML Version 1.2
U 1999 Wan UML Version 1.3
U 2000 Wwan UML Version 1.4
U 2001 Wosr UML Version 2.0
* http://www.uml.org/
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LANGUAGE CERTIFICATION TRAINING RESOURCES VENDORS

INTRODUCTION

WHAT IS UML?

If you're new to modeling and UML®, start here.

{

25 YEARS UML UML UML TRAINING
ANNIVERSARY VENDOR SPECIFICATIONS CERTIFICATION PAGE
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B 414 History of UML ? (Cont..)

& C ® & https:;//www.uml.org oo . AU v N ==

LF donmnnange @ Gudultou € Internet Login

Fuawidosun : 28.01.2563

INTRODUCTION

CELEBRATING 20 YEARS OF UML 1.1

One of the key figures in the software development community, Grady Booch describes the
“grand journey” that led to the development of OMG UML standard.

20 YEARS WHAT IS UML UML
ANNIVERSARY UML? RESOURCES SPECIFICATIONS

Object-Oriented Analysis and Design los Adrumaansiorsd as.
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B 414 History of UML ? (Cont..)

Public Feedback OMG_VO_te,w
Submission to OMG, sept’97 UML1.1

A

Submission of OMG group UML1.0

The

EVOlUti Beta version OOPSLA’96
on of }AL N
the
UMIL : Unified Method 0.8
Other method%hJT OOSE

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy
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A model is a complete
description of a system
from a particular

perspective

Class
Diagrams

Use Case

: Object
Diagrams :
?)?:I;r(:\rrlr?: X g

Collaboration Component
Diagrams Models Diagrams

Statechart Deployment

Diagrams Diagrams

Activity
Diagrams
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N 415 umL20

UML 2 defines 14 diagrams (all supported by Enterprise Architect)

Package diagrams

Class or Structural diagrams

Object diagrams

Composite Structure

gomoonent d]@grams JNIFIED
eployment diagrams

Use Case Diagrams MODELING

Activity diagrams | ANGUAGE

State Machine diagrams

10. Communication diagrams

11. Sequence diagrams

12. Timing diagrams

© © N o ok W=

o

13. Interaction Overview diagrams

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy



http://www.sparxsystems.com/resources/uml2_tutorial/uml2_packagediagram.html
http://www.sparxsystems.com/resources/uml2_tutorial/uml2_classdiagram.html
http://www.sparxsystems.com/resources/uml2_tutorial/uml2_objectdiagram.html
http://www.sparxsystems.com/resources/uml2_tutorial/uml2_compositediagram.html
http://www.sparxsystems.com/resources/uml2_tutorial/uml2_componentdiagram.html
http://www.sparxsystems.com/resources/uml2_tutorial/uml2_deploymentdiagram.html
http://www.sparxsystems.com/resources/uml2_tutorial/uml2_usecasediagram.html
http://www.sparxsystems.com/resources/uml2_tutorial/uml2_activitydiagram.html
http://www.sparxsystems.com/resources/uml2_tutorial/uml2_statediagram.html
http://www.sparxsystems.com/resources/uml2_tutorial/uml2_communicationdiagram.html
http://www.sparxsystems.com/resources/uml2_tutorial/uml2_sequencediagram.html
http://www.sparxsystems.com/resources/uml2_tutorial/uml2_timingdiagram.html
http://www.sparxsystems.com/resources/uml2_tutorial/uml2_interactionoverviewdiagram.html
http://www.sparxsystems.com/resources/uml2_tutorial/
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N 416 riludoodu UML

- Development life cycle - atuauyuno life cycle Y9OMSWIUISIUU aIsn
nn'lucloucluuclaumsmn:nuuaams (Requirements) oufivducdaunisnadou
dados:uu (Test & Installation)

. Application domains - aliuauunisasi application lukais domain 13u
information systems {MIS , EIS , ES , DSS,TPS}, embeded real-time
systems, technical systems, distributed systems, system software

- Implementation languages and platforms - ligndafiumuviuazuwan
Wosu (platform) gaoms Implement dauuauunv pure oo languages 13u
smalltalk java, c#. KSa hybrid 13u c++ K82 non-00 13U c,pascal,basic

. Development process - awnsald UML saununssu3sncuiszuulaqila
(prefer UP)

. Internal concepts - ikdnmisnda Dund

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy




STUUAISAUNATNA8USLANTN AT AUNSSUN AN O U N DD o nuUU LAz NS zUU LB 08 NN ZANAUAM UG DNNIS LAEANT UL D UUDY
\ A & =4 o o a = ) & Y a

SYUU ANIMNNEANTUILAUO L TUANEUZUDNGSNINIDONANSLALTRQUS Y ANAYDNSTUUANSAUMANL 9 Nl STUUANSAUNAAINNSaLl

anntpenssunuena N ulan NN YUz NILLAZNITRI NG U198 NY0NUSEnNUaNAa1T auNSSUSLUUANS AUmALauA:

1. *donUeaenssuuuuius1ies (Browser-Based Architecture)**:
a%lw o @ a o o v y ] | o &£ o It
- anndasnssuilfiun e fidudumesivsndnlunisidrfuualfaussuvansaund lagdausng 9 veszuusIgniaunTuwdswinesuas
Twaluladiiuiusifiwasitu HTML, JavaScript, way CSS Lived$19duaasing |4,

2. *ag1tnunssunuuiilasiwasia (Microservices Architecture)**:
- dndmsnssuiiuonuezszuuarsaumdoaniduuinisian 9 feglursumuuasuond 9 uazaunsainauuenduld vsnisiwarlaunsa

[

gniaunuarUsulsilaeddse 1ioliinuAan1S AN ULAYNISYNBULIASTUL.

3. *donUaenssuluuasid (Service-Oriented Architecture, SOA)**:
- donteenssy SOA l9n151aauasE1INNUSN1ISTID UDNAUSENOUVDNSEUUAIS AUNA 1agusnisivatianuisolddnlduasdaunsasanladeu

ﬁ’uvlﬁﬂi’lumiﬁjamiu’]mg’lu 191 SOAP (Simple Object Access Protocol) %58 REST (Representational State Transfer).

4. **aotlagnssuuuutanduasidugiunaie (Software as a Service, SaaS)**:
o a Y ¥ ¥ Y 2 v a Y] =l 1 o’ o1
- daodeenssu SacS lHlgadusnisuunanalidugld dléaunsadirtuagldauneundindursessuuasaunANILUS1I0S N
SumosiiialaslidoBassoWE LIS ULADNAILADSVONA LD,

5. *antinenssuuuulaaloud-18sWiies (Client-Server Architecture):
- aordponssuliuUsienuinnseninaaseegnine (Client) uazi@swiies (Server) lagdiasosgningldauitudswiesinadfiloyauay

USNISNENNIS.

usnanilduiidotaenssudy 9 AamsainndiuseuuasaunAaINANADIN1SYadlATINISUALaNANS IAendandaenssuivianvdud vy
SYUUH
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BN 416 riludoodu UML (Cont.)

amuUdynssSULLUULUSIILEDS

1. ammJasgnssuuuuiusidtsas (Browser-Based
Architecture):

- amUasnssuildiusidisasiduduicasSinsraniums
whiisuazlgouszuuarsauinst lasdoudio q vavszuuaro
anWauwnduvuidsivasuazldinalulagibuiusisisasidu
HTML, JavaScript, ua: CSS inoas1wduicoSinsils.
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BN 416 riludoodu UML (Cont.)

Server

<> <>
database database

Web Application

2-Tier Architecture

server

dai’ahaco

Object-Oriented Analysis and Design
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4.1.6 nludaodu UML (Cont..)

THREE-TIER ARCHITECTURE

Client Tier Business Tier Database Tier

g gy |

Client Computen Application Servel Database Servel
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N 417 yuuoo UML (UML Views)

awsald UML adwiduluioauaaoyuuadszuuldidu 3 naw

J¥INSIIASIzRIlazDoNIUUSUUIBYICn (4122500)

Major Area

Nuuav (View)

wunNINW (Diagrams)

1598919
(structural)

static view

class diagram

use case view

use case diagram

implementation view
deployment view

component diagram

deployment diagram

nWains state machine view state chart diagram
(dynamic) activity view activity diagram
interaction view sequence diagram
collaboration diagram
AN5ARNNSIULAR | model management view class diagram (package, subsystem)
(model
management)

Object-Oriented Analysis and Design

los qdosmansioisd as. Ugwos doliisy
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N 417 youoo UML (UML Views)

* 5 yuuavokanvav UML
— Use-case view : KihAnsivugass:uusanduas law
ADISTUIOINYUUDYYDIAIEMBUDN KD StuuMBUdN
* use-case diagram
— Logical view : Kthimsruzavs:uuiilasoadvasrols
poolusUuoy static structure ua: dynamic behavior
 class diagram, object diagram, state, sequence,
collaboration, activity diagrams

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy
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N 417 yuuoo UML (UML Views)

— Component view : avAus:noudoslums implement nus:nauidu
stuu ua: dependency s:kdwavnus:naulkailiu
e component diagram

— Concurrency view : nisuususn process ua: processors lag
W91SIUINY® communication ua: synchronization
» dynamic diagrams (state, sequence, collaboration activity)
* implementation diagrams(component ua: deployment)

— Deployment view : [asoasromomemmninsonu misdads uazldou
StuU
» deployment diagram

Object-Oriented Analysis and Design [as Adsumansiorsd as. Ugwos dorlisw P.047
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N 4.1.8 UP: Life Cycle Phases

Inception | Elaboration - Constrictian | NNSHNNN

>

time

* Inception

Elaboration

Construction

Transition

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy

Define the scope of the project and
develop business case

Plan project, specify features, and
baseline the architecture

Build the product

Transition the product to its users
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4.1.8 UP: Life Cycle Phases (Cont..)

Phases o
Discipli ) labarati T . In an iteration,
Iscipiines | | Inception Elaboration onstrud ion H: you walk through
Rusiness Mnodelina | all disciplines

Requirements

An @sis & Design

I iplementation

|

Test

)/ 1

---llr- ---

|

Deployment

S

nfiguration
& Change Mgmt

ct Management

l

LR r-
{
<L
i

Object-Oriented Analysis and Design
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o Const || Const | Const || Tran || Tran
tnitial || Elab #1| | Elab #2 | o1 || o] ol A s
Disciplines .
plines Iterations
group activities
logically
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B .2 UML has 9 kinds of diagrams

_ TN
© C(Class Diagram
® Object Dlagram > Structural Diagrams -
©® Component Diagram (static diagrams)
® Deployment Diagram

_

® Use case Diagram ™
® Sequence Diagram Behavioral Diagrams
@ Collaboration Diagram >~ (dynamic diagrams)
® State Transition Diagram
© Activity Diagram .

Object-Oriented Analysis and Design los qdosmansioisd as. Ugwos doliisy
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N 3 ununnaard(Class Diagrams)

Wukdoluuwuningas
UML (Unified Modeling Language) nl&lumsuaaouazosuie
[nsoasvvoonarauazadfius:naudavs:uuksalusunsusoanduss las
Class diagram o:uaasnara (Class) ua:aswduwuss:kionaran
(3lus:uulusunsu uwummniingnidluns:usunisorounuuazoanuuu
[asoasovovszuu souiivdoarsuatuaadnduidnlos:k3wAuWwu
ua:fingsdovdu q inuonulasvasiovess:uu.

Wuindaviiondriylunisovumunazaanuuu
[nsoasivvavs:uusanduos uaziius:losilumsimvaoiudilouaznoiu
gakduluns:uosunmisiawursanduoss uanonidodoslunisdaais
s:3wivAwwnazAldou laomilksidouazaoiudoonmisvaonlsolu
Wumidhlouazawrsnudaadulassasiwlusunsuldagrofius:ansnin.

P.O51
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N 3 ununmnnard(Class Diagrams)

LHaavsivaziduavoy Class uaznoudunwuss:zk319 Class lu
yuuavuuu logical view

Class, Insvas1ovoo Class ua=wnéinssuzav Class
douod Multiplicity ua: navigation
gouov Role

adwWduWusuuu Association, Aggregation,
Dependency, ua: Generalization (Inheritance)

**+ nuunwnasugiieanuaaialuuni wWiuwt WudssusidaiksumsiSsu uddoaludo:du
uWummWuatayanunionuuiassaiu UML
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N 3 ununmnnard(Class Diagrams)

s19a:1dgadouds:znavyasununminaara

. aa1a (Class): uaavnaraksosiiavavsdautondiiinmuanuruzuaziisoan
dauysni.

. Auanuu: (Attributes): uaavdayandadoudsiinaosdoonuaarauazisudu
douniivzovdoulond lusUuuudauazus:innvaonuanuru:.

. wsaa (Methods): uacomsduiiumsksonondunnaraawnsamla lusduvu
goua:msiasSyavIusSaq.

. A2wduwus (Relationships): uaavnasudunuss:rsronaraco q goawisn
Wunowdvwusidionu 1u aowduwusuuvuidudoukis (association),
aowduwusuuumsiunaa (inheritance), Ko anwduWusuvuiduidon
(dependency).

. Kuaakly (Packages): uaaomsdakuoakiaaraidouususnuazdas:1isu
[asvadovovs:uu.
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* Logical View 13oassn: uusfia use case
Class diagram

* Physical View 13omanan component,
deployment

Object-Oriented Analysis and Design P.051 ‘
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N s ununmnnard(Class Diagrams)

KanNSLJgUuLLWUNIWAaa

- 1¥suld 2 sUIULU  class name Classes in UML

Person

] - TaxIDNo : Text
Attributes - Name : Text

Visibility attribute name : type + Income : Floating-Point
v P + TaxPaid : Boolean

Operations v ealelian)
P + calcTaxBal() : Floating-Point

Visibility operation name(parameter : type) : result type

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy
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N s ununmnnard(Class Diagrams)

KanNSLJgUuLLWUNIWAaa

NsStinGoINISUAQININSILYDIS=UU [KIdsuLluuEa fo
Duasanald uazaduaunwuss=KkIvaa dainuu

dou
910159 unisgu

anauyeg-010159
910158 Unisau

191D _
Au snyud
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N s ununmnnard(Class Diagrams)

KanNSLJgUuLLWUNIWAaa

NSTUNGooNISUAQININSIVYDIS-UU (Kidsuuuudo fia
Dunaganala uazauaunwuss:Ki2vaa1aimuu

J¥INSIIASIzRIlazDoNIUUSUUIBYICn (4122500)

_ 1.1
91015Y

dou

1.7

910158

anauyg-01015g

BRI

AU

Object-Oriented Analysis and Design

snaud
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N s ununmnnard(Class Diagrams)

KanNSLJgUuLLWUNIWAaa

NSTndooNISUAQININSIVYDIS-UU (KIdaunuugo fio i
HAdanaId uazaNUaUWUSs=KIvAa1daLNIuu

_ 1.1 1> L
9101S¢ unisgu

Ternary Association

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy
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N s ununmnnard(Class Diagrams)

KanNSLJgUuLLWUNIWAaa

UP : Construction phase

910158

- Name : Textual
- ID : Textual
- Position : Textual

+ Teach()

+ getName() : Textual

+ getAddress() : Textual
+ getIlD : Textual

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy
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sduuu
Visibility attribute_name : type
Visibility : public (+) , private(-) , protected(#)

429819
+ custID : Textual
+ custName : Textual
- color : Textual
- price : Floating-Point

Object-Oriented Analysis and Design P.060 ‘



msn'al's'u / ziauswa-téan

—— =
-— —y
- ~—y

-
e

7

~

/ ane
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ot - custID : Textual

+ getID() : Textual
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N s ununmnnard(Class Diagrams)

Syntax for attributes

MsKaiy / dausiwazidea
Encapsulation / Information Hiding

winowu =

/\

Y
Ay
v
AY

_______
- .
-~

~

anm

- custID : Textual

+ getID() : Textual )

_______

Wunv1u Part-Time

Object-Oriented Analysis and Design

wunoau Full-Time

los qdosmansioisd as. Ugwos doliisy
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msn‘aﬁu / dausiva: I5£IO

————— -
-

e S~
- ~
-

’

Parent

4 -~
’ anm \
4 \

AY

\
\

WUnou = - custID : Textual

. |#income : Floqtmg—Pomt

dep- | + gotID() : Textual )

AY
~
~
~ ’
~ ’
~ -
~ -
~ -
~ -
S~ -
——n

+getIncome() : Floating-Point
Parent

Member Guest

-id - id

- name - name

- douaa
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N s unumnaard(Class Diagrams)

Syntax for Operation/function

sUduuu
Visibility operation name(parameter : type) : result type

o810

+ getCustName() : Textual

+ setCustName(n : Textual)

+ deposit(amt : Floating-Point)

+ withdraw(amt : Floating-Point)

+ getBalance() : Floating-Point

+ getName() : Textual

+ setIncome(income: Floating-Proint)

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy P.051 ‘



ULNUNIWNAATE Ldaolasoasiongs:uu J1ds:=nouludosa:lst

Class
Mame
Perzon
doogionaralsu
Person, Address,
Address
Student,
Teacher, las
Course soldia:
nalao:l Student

ADUANUYITU:
(attributes) ua:
lwsoa (methods) Teacher

Qv

ClL

Course

Attributes

- firstName: String
- lastMame: String
-age:int

- street: String

- city: String

- zipCode: String

- studentlD: String

- coursesEnrolled:

List=Course=

- teacherlD: String

- courses Taught:

List<Course=

- courseCode: String

- courseMame: String

Methods
+ getFullName(: String

+ getAddress(: String

+ getFullAddress(0: String

+ enrollinCourse{course: Course); void

+ dropCourse(course: Course): void

+ assignGrade(student: Student, course: Course,

grade: Grade): void

+ getCourseName(): String

+ getCourseCode(): String



ondoog1onouKid:
Unarakarwnaaraisu Person, Address, Student, Teacher, ua: Course #oudas
aaaoinruanutus (attributes) uazwsoa (methods) Aol

Person: aa1a Person daruanutu: firstName, lastName, ua: age soufio
wsaa getFullName() ua: getAddress() InoISunqQiayalngonudalanoguaounaa.

Address: nara Address daruanutu: street, city, ua: zipCode soufivlus
oa getFullAddress() iwosousouiioyanogidu.

Student: nara Student Uaruanuru: studentID ua: coursesknrolled
(3aduovnasanaon:Uou) soubivwsaa enrollinCourse() ua: dropCourse() IWarh
nsavn:dgulazsnlannisaon:ligunasa.

Teacher: naxa Teacher Uatuanutu: teacherID ua: courseslaught (aad
yoonasanaou) souiioiseaa assignGrade() InarhkuatnsalEAudnisou.

Course: para Course Uaruanuiu: courseCode ua: courseName soufio
wsaa getCourseName() ua: getCourseCode() inadodioyalnuonudola:sianas
a.

LWUNTWAAaLUUANS1I0UE8unNIstdanudunusuazlasoasiovavnairatd
asnanalus:uuoagiadaoulazatuisatiuBluns:uounISooNLUULAZNCUUISEUU
sonduosldog1o0us:an5n1n.



| Class Name | Student
R I —
| Attributes | |
studentID | String
- firstName | String
- lastName | String

- age | int |
- gender | String

- credits | int |
- coursesEnrolled | List<Course>
- address | Address
- contactInfo | ContactInfo
|
| Methods | |
| + enrollInCourse(course: Course): void |
| + dropCourse(course: Course): void |
| + getFullName(): String |
| + getAddress(): Address |
| + getAge(): int |
| + getGender(): String |
| + getMajor(): String |
| + getCredits(): int |
| + getCourselist(): List<Course> |
| + updateContactInfo(info: ContactInfo): void |
| + calculateGPA(): double |
| |

| -
|
|
|
|
| - major | String |
|
|
|
|
|



Person

Behavior

Person

- Name : String
- Address : String

+ getName() : String
+ setName(name:String)




agluion Type lumwunilamwnikdouldiu UML class
diagram

Real Jusiiadoudsnsaiisy lumwuidhamaiiiiu mwdulidsn
UML ligndaiiumwn

Person
Real = Pascal - TaxIDNo : String
float,Float = c, c++, java _ Name : String

double,Double = ¢, c++, java [ ipEistuEEREs]
Single Double SVEB + TaxPaid : Boolean

+ calcTax()
+ calcTaxBal()

Floating,String,Boolean



Echo

Print

Printf

Scanf
System.out.print
System.out.println
Write

Writeln

. Display

10. Input

11. Read

1.
2.
3.
4.
S.
6.
7.
8.
9

udazmidsfiomuiazls uaslinia:ls

Display “Menu”




tulandiinininounoidas 160 naamwn

ausdnusn 2-3 mwn
wauldus 1 mwn
wwaudu 0 nn

ooidsulUsunswu Paint

dozmuin ntia
asiosu

gufinla

wWala




Student

Enrolimant

Name

Address

Phone Number
Email Address
Student Number
Average Mark

Is Eligible To Enroll
Gel Seminars Taken

1 nrodl 1.7 1.7 n 1
enroned Marks Received : Seminar
Get Average To Date Name
Get Final Mark Seminar Number
FIF Fees
0_..{ordered. 0} on waiting kst 0.*
Add Student
0.." | Drop Student
Professor
Name instructs
Address 0.1
Phone Number
Emall Address
Salary
N

FIFO : First in First Out

7Some seminars may

not have an
instructor?




uwunmwaaraidunulassasiomsriioiuvads=uuinsaousuaims

el /0SS

Embedded —real time System

Actuator
startUp( )
shutDown( )
generalization it \\
Light Heater Cooler Temperature
off()
on() 1 1
. 0.* :
aggregation
-~ . 1
10 1
Environmental Controller SystemL.og
define_climate() display()
terminate_climate() recordEvent()




POS: Purchase Order System Vender / Dealer

Sale & Buy

s orders
provider

— Association class
Association class
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An object
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| Y uwunmmnian(Object Diagrams

ADIWKUIPYDIUNUNINIAD

uwuniwdan (Object —Account
Diagram) 1Jusdoluuwunin . #31421123 )
lu Unified Modeling 'Cto”g H'ngtree (Account )
19 ranc < | #741421123

Language (UML) lglumis (A Branch Object)F\: ACCOUNT )
uaavdaulond (objects) ua: ccoun

- = - ' P p= \ #521665423 )
A2ANKWUSSEKIwdauLondlu
s:uulUsunsukSas:uuarsauinsi [ Account
- _ ! '.‘ . London Road __#31421123
uuumwogquaaﬁumsu'ano Branch - T
amu:ﬂoquuuaoaaumnmua: (A Branch Object) | #1421123
AdWAUWUSNTaEsStKI10ddU ~— A CCOUNT
tondlutoarnnikua lasnalu | #714559543 |
uRuUMWIanigunuanuunas
sgavdaulondudazdolus:uu
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N . uwunmmdan(Object Diagrams

ADIWKUIPYDIUNUNINIAD

fioktioludszinnzas UML (Unified Modeling Language)
Diagram #oslduaaslnsoasrovoosan (Objects) uazaswdunusvassanisartiu

{ugaooaikiiv (snapshot of instances at a specific point in time)

1. Object (5an)
1. 3uauaudvavnaralus:zuu
2. uaasdouazmvarnuanid (Attributes)
2. Links (aowdunWus)
1. udavanwdouluos:ksrodan
2. (WJuikidoudoadgromsldoiu Association lu Class Diagram

Object-Oriented Analysis and Design los qdosmansioisd as. Ugwos doliisy



Object diagram

You:Person

Name=Jane
Address=22 Holly PI
Telephone=62312198

Me:Person

Name=Dennis
Address=41 High St
Telephone=62661734

Link
Owns ¢
Owns Owns
\ 4 \ 4

Qurs:Car Mine:Car
Manufacturer=Mazda Manufacturer=Saab
Model=626 Model=95
Registration=YY X391 Registration=YRT833



http://2.bp.blogspot.com/-EHIEy1YZlqw/UuptjEaTgmI/AAAAAAAAAX4/RsEjubOxIlk/s1600/tttt.jpg
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N . unwummndan(Object Diagrams

Sanla 9 aad
pl : Person : Person Person
Name : auansl
Student : Student sl1: Student
Aald
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N . unummndan(Object Diagrams)

janla o
pl : Product . Product Person
Name : computer
Student . Student s1: Student
Aald
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N . uwunmmudan(Object Diagrams)

KanMSIYULLKUNIWIAN

dldidoudu class diagram 1onans

e anmauasuadsiada ( Association )

* UNWSONWE auasuasiadd nsoas plattinum ...uov
S5UTANS NSOAS Scenario

e U8AUEIY auasuasIiasad ¥o9 5. NAnsing Scenario

dh[Uiwsudu objects diagram sonwe

P.082
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N . unummndan(Object Diagrams)

KanMSIYULLKUNIWIAN
_ i lth@iswdn Class diagram

* 9137158 ®OU UNANEN M4318337 OOAD ( Association )

* 9193 ugWIA Faw undnwlefi 63/1 lu3w3 w1 OOAD ...Scenario

i o Objects diagram
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N . unummndan(Object Diagrams)

KanMSIYULLKUNIWIAN

avldsuuwunnaaangndoouazauysni

a1AsH UnANE

- fiagansd - Text 7 - %a - Text

- diwma ¢ Text - sWatnAnm | Text

+ Awuadia }) + maveidiau)
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+ pRLASa) SR

1

- 433 : Text
- sWadzn ; Text

-wiaafin ; Text

+ 13()
+ g2}

Text +agal(}
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anen

o String

+ Uanda()
+ 8l1At3u()
+ U0

Class diagram

Association name

x  Dugnd

1..n

UIMT

Object diagram

Link

»  ugndn

- FUIAIT : String

NUITING : SUIAS




Wi l@suidn class diagram UIIUNDUT

-

¢ Qﬂﬁ’]vlﬂﬂa%ﬁu'ﬂﬁﬂ‘ﬁ%’] 13 Association
N 7/

\~ -

& o &

¢ 811U UIN A NauLI% 500 UM ’tﬂ’]ﬂ(ﬁ/"ﬁ%ﬂﬂ’ﬁﬂﬁﬂi ...Senario

AN

i laudy objects diagram #9813 5 710708

Qﬂ@i”’]”l,ﬂl,ﬂuaﬂﬁﬁﬁnﬂﬁmmﬁ Association
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N . uwunmmudan(Object Diagrams)

KanMSIYULLKUNIWIAN

anmlunauduoinsuins Association
{ihlhidsuluununinnara class diagram}

Association name

- 1.* nauwu 1.*
anm sUINS
{nsSH)
- 1.* iWuanm 1.*
anm sU1IA1S
{au}
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N . unummndan(Object Diagrams)

KanMSIYULLKUNIWIAN

9101sdUswdsi naudu 500 vn g Ingsunisndns ..Senario

{ihlhidsumduununinsan object diagram}

Link
_ . - 1.* naudu 1.* _
USWVSL anm ndans:. suias
{nSo}
- 8o : Textual —#o—Textual
+ pauwu(oiusu : +-nouU{oIuIU—
Floating-Point) : Floating-Point)-
boolean boolean
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N . unummndan(Object Diagrams)

KanMSIYULLKUNIWIAN

Customer
- custMame : Text Classname
- custAddress : Text .1’ - bankMName
- acct: Bank + methoditype): type

+ setCusthame()
+ setCustAddressi()
+ setCustAcct()
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. 4.5 unummnovnds:nau (Component Diagram

AJNUKUIYYIILUNUNIWIYAUS:NOU

- Component Diagram 1Julaa:unsuilgosunsiosonduasco q mduasius:nou
(Component) govs:zuuliu q Fauaaslassasromomeninvas(physical view)

e Wuuwunmwarksu Judau N1Sd9NLLUUSEUU
« Elaboration Phase ua: Construction Phase
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. 4.5 unummnovnds:nau (Component Diagram

AJNUKUIYYIILUNUNIWIYAUS:NOU

» uwummnnoulwiuud (Component Diagram) {u
UML lslumisuaaonaulniuuduazaoiudunusds:Kag
aoulwiuudlus:uusoalduossKdos:zuuaisaulns
lasnolduwuninnaulwiuudiiuaavsoofus:nounii
acwdas:lumsdadouazus:nausounutioas1ds:uu
nigowula
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Billing 1Judoukdomsaon:iisuissu

mg
System

7
7
/

Course
Offering

ﬂ

*.dll: Dynamic Link Libraly




component diagram uaaolasvasromomenmiwvas(physical view) code luinauves code

components (component 21010u source code component, a binary component, or an

executable component)

Q Window

| Class
| (main.obj)

S---ee
Handler | ~TTTTe--el
(whnd.cpp)
= QWindow sraphic
ag/lu lonans Programmer Manual | [ | Handler [ b
/ | | (whnd.obj) [™ |(graphic.dll)
" QComm ! N A
,." . Handler e i
! ((comhnd.cpp) | === i
’ | \\ 1
j o QComm S i
‘ | | |Handler |
| | (comhnd.obj) e N
Q Main Class  F---.___
~ Jmancn) | e ——Y
i | , | Program
L | (client.exe)

-
-
-
-
-
-
-
-
-
-
-
-
-
-
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. 4.5 unummnavnds:nau (Component Diagram)

doogouwuninnaulniuud

Component Diagram Example
luddesoi:

noulwiuud "Web Server” uaasiioigsioosisuinlkusmsuni(d door1oUs:noudos
soWduoskarwBudou 13u 13SWIAd, INDDD0FUM, uazgiudonya

aoulwiuud "Mobile App” uaaoiiouaunainduiiofionldoruvulnssinniiodiovaofla.

aoulwiuud "Database” uaasiivgrudoyanldiiudoyavads:uu 13u Jayaani, Joya
Juf, uadu q.

angudmsdisziduna:nisdvdoyagmidoudonuidsnioosisuriumsisunidusms
(Service) nlkusmslasidsnioasiiu.

aoulwiuud "Mobile App" aansaissnlusmisoinisHivesiduuazarudayaoin
s1udayatlonaadnalinunls.

usummnnaulwuuddoslumsuaaslassadrouazmsriviuvavs:uvsonduasnso

szuuaisaunsilastiunaulwiuudusndiorinuazmsdoarss:krononinlus:uu
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. 4.5 unummnavnds:nau (Component Diagram)

doogouwuninnaulniuud
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N 4.6 uwunmnmsusuld (Deployment Diagram)

ADIWKUI8YDIUNUNIWNISUSULE

- Deployment Diagram lFawSunaavamdasnssuvoss:uvludanuruzitdu Physical
Architecture fioudaavsiinounoicasuazaunsnio:lsing uazs:uinsodrundoonisls
{us:zuu

. panozirs:uuludads o deployment diagram o:oglusiio Technical Manual
WusiioliNdados:unidhlomsdadouazavfinoudiv ¢

+ laslsuanuiaiiunu los 1 anuisiio:unu 1 [kua ua:uda:lkuaiio:zii component
mduavsiusznouzavlkuaiiu

P.096
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J¥INSIIASIERIazDoNIUUS:UUIBYIan (4122500)

4.6 uwuninmsusuld (Deployment Diagram)

Account
Server

Deploys
AccountDB.java
AccountMgt.java

doog1vvoouwunInnIsusuls

Account
Server

AccountMgt.java

91nsU o:udadumunInGwassdadn il uslkuaides Usznouludos 2 aaulwitiun o:gnldviuasuiilv
dadv o:swsglolumsdado smasdadoasgols

Object-Oriented Analysis and Design

los qdosmansioisd as. Ugwos doliisy
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N 4.6 uwuninmsusuld (Deployment Diagram)

dood1vvasumunInnIsuUsSuls

[Usunsudo client

Tilsunsuils SErver Tisunsuéls database

<< DecNe t>>

[Usunsudo client

oglu 1lonans Programmer Manual

Config ip / sub-net mask

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy




n uni 4 uuztin UML 10eodu (Introduction to UML) J¥IMSIIASIRI@=oNILUUSIUUIBYIND (4122506)

. 4.7 Use Case Model

n:nunuwuaouuu:haaoqama

 Use Case Model 1lukislunsunmiwariylu Unified Modeling
Language (UML) aldlumsuaaowondussonisnszinszuusonduos
kSos:uuasauinsidoomilasavsunudoomsuazmsidonusavils.
Use Case Model o:uaaononssuksoronsulunuuassosnls 8o
Foslumsidnlonoiudoomisuatdouds:aundrfinggavs:uu

« Use case a:l8lugucaumsiiu Requirement
- 9:odlutla Inception , Elaboration Phase

 Use case 9:adlugiiomoduinaiin 1duidesiunu component ua:
deployment
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. 4.7 Use Case Model

n:nunuwuaouuu51aaotgama

« Use Case 919Km3iiv N1SasuIgWINBUNISHINIUGIY 9 JDISEUU
uutav

+ Use Case Diagram s:uaaounusiomsigouvoss:uu lauii
avaUs:nau 2 doufd actor ua: use case

Use case o:l8lumsiiiv Requirement
*** o=adluila Inception , Elaboration Phase
Use case d:aglusilomodiuinaiin 1uidseanuiiv component ua: deployment

P.102
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. 4.7 Use Case Model

4.7.2 Us:inngavuuusiaorgaina

uvudraovgainauuvsoomiu 2 Uszinndssiudoi
1. Use case diagram uwummwgdind
2. Use case description shasusgaina

las Use Case udaasod@aiinoukmesn nsnigoomsldnuniiaoinyuuas
vavAlBs:uu Gaod1wdaq oo Use Case fifio

- Create Order (iimisasludoBodusi)
- Modify Order (nimswasundasksaunlaludogadusm)
- Delete Order (iimisauludo&azusn)

P.103
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N 4.7 Use Case Model

douus:nauvgaounummwaaind

LFQVADIAUISOKSOWNTNSSUYDISIUUNNIBAIAKID

Actor (wilafszuu
® (W )

Someone/something Matuansyuy
NLGMAUAUITTUL

Use case

24AADINTNTLVINTVINTa s LU TW
NRANTNAAUAIADL 12

> Communicates-Association
Communicates- agﬂm'sﬁams LNUYANITNTEVIN
Association MNINUA
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N 4.7 Use Case Model

douus:nauvgaounummwaaind
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An Automated Teller Machine (ATM)
Withdraw Cash

RTF/LMF %

Transfer Funds

X

Bank
Customer

Bank
Consortium

Deposit Funds na’u&m A1S
[aun Inswids8
nuisine

Collect Deposit NSIINN 9a9

x

Maintain ATM Maintenance
Crew

Cashier




4.7.4 doogrvvaounNumnyaIng

An Automated Teller Machine (ATM)

Withdraw Cash
% RTF/LMF
|
Transfer Fun\'b
Bank
Customer
Deposit Funds
Collect Deposit
Cashier

Maintain ATM

X

Bank
Consortium

NANEUIATT LKA
Tnawifige nusing
NFUNN 181

x

Maintenance
Crew



4.7.4 doedrogovununmngaing

A Use Case Diagram

Retinal
Track Validate Scan
% Order Client
Check
Trader
Place Establish %
Order Credit

Stock Financial
Exchange Officer
Broker Stock
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- Sequence Diagram o:uaaonisiviuzavoautdndcio q iaiiamsdy
d10a1skS9 message uasijoinaisamsnid q lasisinovavansso:ilu
msusuaniionsnionisdy message s:tkIwaauldnd

uwunINa1du (Sequence Diagram) 1Jukioluuwuningas Unified
Modeling Language (UML) ildlumsuaaouazosviomsldcaous:k3105
autondusonaralus:uusonduosksos:uuaisauins. uwuniwardusosslu
misihlouazuaavsarduvovdoyansomsldaouniiadus:k3rvdoutondnsdo
aarad q lus:uulundazduaauksariinodlonisioiuvess:uulu
sUuvuarduduaou.
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N 4.8 umuninarau Sequence Diagram

douus:naudavlliuNINaIQuU

1. 5oulond (Objects): uwummnarGuuaavdoulondksonaranimsidasundasanius
kSoroulundazguaau

2. 1duarau (Sequence Lifelines): 1dudardussSausadavuaavdautondnsSanaraud
a:ds lundazgucdouzasumummn udaasiivgovivaindauiondusanaranioiu

3. Jon21w (Messages): doncwuaaomsldaaus:kiwdoutondksonara laus:uto
gaviwsaaksamsns:mnpnisenlduazsinnndoluuis:ksrndoutond

4. 139uly (Conditions): 13aulukiomisdaduloavisnuaasiunmuninarduiNaugas
samsivuidmsugnarvniodoonisdadulomudouly

5. msnau (Return Messages): msnduuaasiiomisldaaunduoindautondnse
aarasasoinnldsudoanou
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4.8 umuninarau Sequence Diagram

4.8.3 do9810Y9UNUNINEI1GU

alaisudulasmsidongumiusulsd.

15ulsddosiive (Request) lUdaidsnioosiSuiiaiSangsismisaum.
13SWI100s15udodoyasrionmisdumoingiudayauazdodayanauludaisulsd.
Sulsduaassrizmsiumiknudls.

AlEidonaumuaziimsaodo.

i5ulsddoshvomsdodoludoigsnioasisu.
13SW109515uassoaousiwomsdodouaziuninsiwmsdodolugiudona.
1SW1oas15udomsdudumsdodonauludofls.

1.
2.
3.
4.
S.
6.
7.
8.
0.

alslasumsdudunazansnaraiilkaaludodo.
. ns:uudomvalRizsWioosiSudodwaudomsdodoiioNuns.

= e
= O

. 185W199515udosWwaudomsdodonioNue.

=
N

. HY1gadunaudssdayanisdady.

=
w

. 13$Wdos15udvdwandodoyamsdadoniogls.

(Y
»

Alslasudwaudodoyamisdado.

=
a

. Hngdadodaum.

=
(o2}

. 13$Hvas15udvdwandomsdadoaumonly.

=
~N

. ABlasSuswaudomsdadoFum.

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy




A Sequence Diagram

Create new student()

: add course(joe, N
4

nath 01)

4: are you open?

6: add (joe)

Destroy
/ O N\
. . reqistration . reqistration - : : math 101
_ Student form manager - math 101 section 1
T fill in info
P: submit

[count <=10]

5: are you open?

7: add (joe)

morulanitu & 1du 19a1 Mioukdd KkSo Requirement la a:lsriiou-kav U5 (6
Sequence Diagram

nelendu adntu Submit

Message : joe , math101 if(Math101.isOpen()) { ...}
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N 48 uwumunaéu Sequence Diagram

29810 YIVUNUNINEAIQU

1/2561

Math

Unit : String 3(3_0_6)

+ Add(stdname:String,stdID:String,semester:String)

+ Drop() | 3(2_2)

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy

P.113



uni 4 uuztin UML 10eodu (Introduction to UML) J¥IMSIIASIRI@=oNILUUSIUUIBYIND (4122506)

. 4.9 ununinaaalvaisdu Collaboration
Diagram

A2IWKUIYYDIUNUNINADAIUDISTU

uwummwnoaailuisdu (Collaboration Diagram) 10ukdsluununiwgas Unified
Modeling Language (UML) aldlunisuaasnsinduiusuazmsniioius:k3rvodoulondksonara
lus:uusanduosksos:uuaisautnsiluyuuadAdLiuNISSIVAIVIUSEKI19aUI1TNYDINFUKSD
aoaailuisdu

Collaboration Diagram o:uaaomisdadodaaiss:k3woauldnddo 9 na:
acwWdUWuSs:KIwNudazeaudndiiadodoaisiu
aoaailuisdunaasiivnondunuss:k310dautondusonaralusuvugaosmsdodonus:kirvnu
uazudaavdoutondksonaraludnuruzyoonduiiviusouiuldans:MNonNssuUOHY.

lugiduuoasu 2.0 1Wuduly o:159n Collaboration Diagram >> Communication Diagram

uwuniwnaaailuisdudosslunisidilonazosurandudunusuaznisiioius:k3195au
ondndanaralus:uulusunsundaszuvaisauins lasitiunissounviunaznisdoarss:k3vanidn
{uszuuagwdaou. uwumniingnldluns:usunmiseanuuus:uvuazmsldaouvavszuuriaunis
aS$19s:uudsSY
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4.9 unmunnwnaaiuaisiu Collaboration
Diagram

anunuzgavdunummnaaaalluisiu

anunu:kanvavuwunmmaaaaluissu:

1.

2.

Soulondnsonara (Objects or Classes): uwuninnaaailuisdunaassradovasd
aulondKsanaraninuasdooniunszusumsksanonssunmasuaasfuwunIn

dodondiu (Messages): dodandius:kinvdaulondnsonaralioudaomsioans
ua:msldaouluns:zusums

douus:noaunoaailuisu (Collaboration Occurrences): uaavdauiondnso
aaranidrisoulumsnoaarluisdulinazas1oawdUNUSSKI1ONINLYY

nowduius (Relationships): uaasnoudunuss:k3wdautondksonaran
ingadaslunnunnnaaailuissu

dandwidouly (Conditional Messages): uaaomsdvdonowlunsrinididouly
kSomsdadulo
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. 4.9 uwuninnaarvaisgu Collaboration
Diagram
JOLIINMIVSEKIMUNUNINAIOGUNULINUNIWADaA
s
Uuilsgu

« uwummnadu (Sequence Diagram) ua:uwuniwnaaailuisdu (Collaboration
Diagram) 1luaaoUs:inngasunwuninlu Unified Modeling Language (UML)
nldlumsuaasuazasurgndiudunusuaznisiiviustk3vdaulondndonaralu
s:uusanduosnsaszuvarsaulns lagdanuuzuaznislidoiuinandronuaiu
aAnuruzgoomisdoaisuaznisns:nn;

- Sequence Diagram Wlumsuaaomsdoarsua:msldcaus:kiodoulondksa
aaralusUuuvuzgovrarduduaauntiaduluoarosy.

 Collaboration Diagram [§lumisuaavsnsiuduNusuaznmisivius:k319ngu
vavdaulondnsonara lasiliunoussunviuna:aruanuruzgaonissouiIu.

mstdonlFunummniikuzauduagnuianus:avAuazusyuuadIyaINISuaa

P.104

JayalunsoaniUULAzIVUNUSIUUTDIATU.

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy




uni 4 uuztin UML 10eodu (Introduction to UML) J¥IMSIIASIRI@=oNILUUSIUUIBYIND (4122506)

. 4.9 uwuninnaarvaisgu Collaboration
Diagram
JOLIINMIVSEKIMUNUNINAIOGUNULINUNIWADaA
o
Uuilsgu

1. Sequence Diagram (umuniwaiau):

1. msdoats: Sequence Diagram wiumsdoaisua:msldaouszkiwdoulondkdonaralu
uvuardudar lasuaavsardugesdandiunnnass=kiwdautond.

2. misldoru: Sequence Diagram Unpnldlunszusumsaoununazaonuuumsniniugay
s:uu uazgaslumsiihloua:naaounisriviuzads:uu.

3. msiliu: Sequence Diagram wiudgrduduaouuna:msldasulusduvuarduiiiadu.
2. Collaboration Diagram (uwuniwnoaailuissu):

1. msdoais: Collaboration Diagram wiuaswduWusuaznisioius:k3wdoutondkso
aaraluyuuavvavnoaailuisdu lasuaaouvuauanvruzzoomssouroiu.

2. mislgyu: Collaboration Diagram ngnldlumsuaasnsiudunusuaznisioius:ksn
nauvgavdaulondnsSanard oM IUSIUAUINONSEHINONSSUUINDEY.

3. misuliu: Collaboration Diagram 1iumissaunviuLa:AIWAUWUSS:KI1WIDULIONCAKSD
aaraluyuuodYaIMSHiIIUSIVIU.
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N 4.9 uwunmnnaauaisdu Collaboration
Diagram

doogvvadumwuninnaaailuissu

© oun aiuums &siv 1: set course info | course form |
Course 18sudumn 2: Process ol rserons

govnosSa alu % .

uvunasulliui nis
USKISOaMS - Registrar iS: add course
c 917ula K3o
Requirement la

dooNISUSKISIaNIS theM
- . ) e %nagﬁr:
L & : [ a&gll#’gee T e Carriculu alladel, « <59
Collaboration = _ .
. 4: new course
Diagram

Object-Oriented Analysis and Design [as Adrumansiorsd as. ligwos dotlisy
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Diagram

unn 4 wuzur UML 1Ja0du (Introduction to UML)

doogvvadumwuninnaaailuissu

aComputer

1 : Print (file)

\ 4

mter bus
p - Store }/1

[printer free] 1.1 :Print (file)

J¥INSIIASIzRIlazDoNIUUSUUIBYICn (4122500)

N 4.9 unmunnwnaaiuaissu Collaboration

:aQueue

:aPrinterServer

Object-Oriented Analysis and Design

>

:aPrinter

los qdosmansioisd as. Ugwos doliisy

P.119



n uni 4 uu=tih UML 1§a0du (Introduction to UML) J¥INSIIASIRI@zaNIUUSLUIBYIAN (4122506)

N 4.10 State-Transition Diagram
4.10.1 A2WKUIgYILWUMKWMISWABUaDIU:

State-Transition Diagram rkihidalud

« uaavavdsidavavoauldnd szuudoudiv q ua:s:uulausou
* Uouandukamsnid q o:dowans:nuliiiaa:lsgudiolus:uu
. 210fioaiSudunazoaouldkaisaa

 £ foaniu: ) / foamu: \

Object-Oriented Analysis and Design

\rna uuaamaus1o1su as. UgWosi dollisy P.120



A State-Transition Diagram

—
@

\

Initialization

Add Student /
Set count=0

EEl Count=1-

Add student[ count < 10 ]

~N

do: Initialize course

|
Open

]

.

entry Register student
exit: Increment count

J

Cancel
Cancel [ count =10 ]

Canceled

[do: Notify registered student

|

X

Cancel

Closed ]

| do: Finalize course |

o

\




state diagram uaavaniunmin (state) mdululdzas object la q sounouaas
ikamisni (event) AmlRinianmsiJasuaninuay object

a N a N
@ SIS 90 up(fioon J Moving |
| first floor Up
g Y, g Y,
Arrive at
first floor
go up(floor)

Moving to first
floor
A
Arrive v
Moving W at floor (

go down(floor)
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4.11 Activity diagram

Ordinary Example
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Model Elements

Class Object
Attributes Attributes [ State }
Operations Operations

D e -
Interface

Use Case

Package L | Component




Dependency

Generalization

Association

Aggregation ( a form of Association) <>



General Mechanisms
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- Extensibility Mechanism

NN (Stereotypes)

Amilhe (Tagged value)
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Stock Option

TheorPrice( ) k
MarketPrice( ) .o Using Black &
ExpireDate () Schole Formula

A note contains any additional information such as a simple comment



<<Actor>> Customer
Customer %

Customer

The customer is a class with the stereotype <<Actor>>. The stereotype
adds extra semantics to the class; in this case, that the class represents an
external user of the system



Instrument
{abstract}
{author = "HEE"}
{status = draft }

Value : int
expdate : Date

Properties on an Instrument class. Abstract is a predefined property;
author and status are user defines tagged values
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Group
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{person.age > 60}
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Person

A constraint restricts which Person objects may participate in the
association



Benefits of UML
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