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=z Collaboration
& <<realization>>
&5 <<realizes>>

-

<<Realization>>

(from Use Case View)
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&5 (State)

& (Condition)
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&5 . Interaction Diagram
& Interaction Diagram

& Seguence Diagram & Collaboration Diagram

X

rall
Administrator

: : 1: enter id 21 verify id
: 1: enter id : 3 create employes o
LI 2: verity id
2 create employee
] ; a: enter narne, address, phone, id number
- 4: display i s n
6: select hourly classification
i I—l 7. enter hourly rate
5 entar name, address, phone, : 8: select pickup method .
: i 9: enter paymaster name and location
B select hourly 0 10° submit
7: enter hourly rats [l
& select plckup [l /
Q.Enlerpévmastername I—l 4 displa
10: submit [l . play
; 11: create 11: create
I_J U new employes 12 save
H hew employee
- 12: save =
I_I L

- an hourly employee
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& Sequence Diagram
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& Collaboration Diagram

&5 Use Case
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Z5
25
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— Object :
5 % 455
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& Collaboration Diagram
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& Sequence Diagram vs Collaboration Diagram

Sequence Diagram

Collaboration Diagram
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& Scenario ()

&5

Filtering
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(Structure)/ (Behavior)
Grouping
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=] Controller
25
25
£ <<control>>
& Sequencing Information Controller

& Entity/Boundary Class responsibility

& (Flow of Event) responsibility

& Use Case, Scenario , :
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& Mechanism

Java

<;g?bm

Global Package
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)

& Package Relationships
& . <<import>>, <<access>> stereotype

&5

GUI
Framework

Windows
GUI

User
Service

: <<import>>

\4

Business
Service

i <<import>>

MacGUI

v

Data
Service
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& Package Visibility
& Public :
& Protected :

=z Private :

Public Visibility

Private Visibility +Courselnfo +Studentinfo /
\ Form Form

\ -Course -Student

& PackageB Element StudentinfoForm, CourseinfoForm Access
But, Course, Student Access
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& Subsystem

&
¥
&5 (Interface) (Operation)
&5
&5
& <<subsystem>>
<<subsystem>>
O—
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& Subsystem

&5
25

Interface

<<Interface>>

Operationl(...) :Typel

)

(Realization)

<<subsystem>>

1

> >
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& Subsystem  Actor

&
Subsystem

(

)

Passive Actor

© ........................................... N

T

<<Interface>>

<<Subsystem>>

classA || classB
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& Subsystem  Component

& Subsystem
<<Subsystem>> % <E<r'$‘fl(:til\(/)eyxe>e>
<<Interface>> om
Amployee
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& Package Subsystem

&5 Subsystem
& Package

]

[ ]
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A
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B
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& Design Pattern
25

(communicating) Description
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= Design Pattern ( )

Vet
& (Pattern Name)

& (Problem)

. Froblem
& (Solution) Ferces

« Design Element '

* Relationships cmtﬂ{t/

» Responsibility
» Collaboration

& (Consequence)
. Pattern
« Trade-off

Eelated Patternis
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& Design Pattern catalog

)

Purpose
Creational Structural Behavioral
Scope | Class | Factory Method Adapter Interpreter
Template Method
Object | Abstract Factory | Adapter Chain of Responsibility
Builder Bridge Command
Prototype Composite Iterator
Singleton Decorator Mediator
Facade Memento
Proxy Flyweight
Observer
State
Strategy
Visitor

Source : Design Pattern by Eric Gammar
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& Proxy
& Pattern
& Context
& Proxy Object

& Proxy Object Object
— — >
1:dol 1.1:dolt
dolt( :ServiceProxy dolty :Service

)
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& Proxy pattern Class Diagram

AbstractService <<iSnetr?/rifCaeclg>>
doit() doit()
ServiceProxy Service ServicéProxy Service
doit() doit() doit() doit()
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2 Observer
&5

& publish—-subscribe Relationship

observers

———= change notification
———-= requests, modification

subject
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)

2 Observer <<interface>>
Registers-to-receive-notifications ObservablelF
- 1| addObserver(:ObserverlF)
. removeObserver(:ObserverlF)
<<interface>>
ObserverlF <
S
. 0..*
notify Notifies
Observable
1 1
Register-observers Notifies
Observer 1y
Multicaster

addObserver(:ObserverlF)
removeObserver(:ObserverlF)
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& Pluggable Reuse Mechanisms

& Inheritance vs Composition
& Polymorphism and Delegation

)

negeri



#orc Design Pattern ()

& Inheritance vs Composition

&
Class Inheritance Object Composition
Visibility | - White-box Reuse - Black-box Reuse
Interface
Advantage | - - don't break Encapsulation

Disadvantage | - Inheritance breaks Encapsulation

Domain

&5 Favor object composition over class inheritance
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& Polymorphism and Delegation Check-in

Class Hotel {
Allocator allocator;
Public void checkinGuest (Guest g) A Hotel
{...allocator.doAllocation(g);...}

¥

class Allocator {
Room doAllocation (...); //returns a free room

}

class LeastUsedAllocator implements Allocator { a LeastUsedAllocator
Room doAllocation (...) {... code ...}

by

class EvenSpaceAllocator implements Allocator {
Room doAllocation (...) {... code ...} a EvenSoaceAllocator

}

& Component Based and pure Object-Oriented approaches
Interface Delegation—based Approach

negeri



#o0rc Layered Architecture

& Layered Architecture

=] 5/‘

ST,
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& Package

[

==|ayer==
User Semices

=<|ayer==
Data Services

vooE

1

==|ayers=
Middleware

==|gyers=
Systermn

stereotype

3

==layer==
Business Senices

Utility

layer

]

GUIF ramewark
(fram User Services)

I

Mested Table

{from Data Services)

Object Table }

{from Data Serices) F---- 4-== (from Data Services)

]

EmployeeForm

----- {from Llser Services)

EmployeeComponent
{from Business Services)

Ohject Type

ORDBEMS
(from Middleware)

DCOMIMTS
(from Middleveare)
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& RDB Data Model = Object Model
& Data & (behavior)
& Entity Relationship & Class Relationship

N

O -
-
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#2orc  Object Model vs Relational Tables

= . _ T o= Graphical

& Object to Relational ‘ = User |
Mapping \\x\ Interface

&5 N —

ﬁ Business
‘ | Object
Model

‘ /M Relational

7:‘ Database
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& Table Class Mapping
Employee
emplD :string
Employee Table name :string
Create table Employee ( Employee Class
emplD varchar2(8),
name varchar2(30), Employee
street  varchar2(20), e 1.1
. emplD :string
city varchar2(20), :
name :strin
state char(2), street 'string Address
zipCode varchar2(10) ity t g street :string
); city -string city :string
state :string .
state :string

ZipCode : string zipCode : string
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#2o01c Reverse Engineering Relational Tables

& Many-to-Many Relationships

Create table product (

);

product ID  varchar2(8),

name varchar2(30),
description  varchar2(20),
price number

Create table supplier (

);

supplier_ID varchar2(8),

name varchar2(30),
street varchar2(20),
city varchar2(20),
state char(2),
zipCode varchar2(10),
country varchar2(20)

Create table product-supplier (

);

product_ID  varchar2(8),
supplier_ID varchar2(8)

Product

product_ID :string
name : string
description :string
price : double

1.*

1.*

Supplier

supplier_ID :string
name :string

1.1

Address

street :string
city :string
state :string
zipCode : string
country : string
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& Mapping attributes to columns

& Mapping several classes tables

& Implementing inheritance in an RDB
& Mapping several classes to a single table

& Mapping Many-to-many relationships
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#2orc  Mapping Object to Relational Tables ( )

& Mapping attributes to columns

& Zero or more Mapping!

& persistent
. Derived attribute DB

& Column Mapping
supplier
Address _
- supplier_ID
et st
Supplier state :string i;[trjet
supplier_ID :string k| zIpCode :string state
name :string 1.1| country : string .
; zipCode
country
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#2orc  Mapping Object to Relational Tables (

& Mapping several classes tables
. Implementing inheritance in an RDB

"-D Performance
VS
Storage Space

& hierarchy Table
& (concrete) Table
& Table Mapping

Mapping

Person
{abstract}

Mapping

age
name

N

)

Customer Employee
customerlD salary
preferences grade
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#2orc  Mapping Object to Relational Tables (

zslmplementlng Inheritance in an RDB
hierarchy Table Mapping

& Person

& Simple oID

& Polymorphism age

name

salary

_ grade

& Ad hoc Reporting customeriD
Table Query preferences

objectType

One table

& Space Per Hierarchy

nexjen



#2orc  Mapping Object to Relational Tables (

& |lmplementing inheritance in an RDB

(concrete)

& Simple
& Ad hoc Reporting
Table  Query

& Super Class  Attribute
Table

& Multiple Role

& Role
OID

Table

Mapping

Customer Employee
OID OID

age age

name name
customerlD salary
preferences grade

One table

Per Concrete Class

nexjen
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#2orc  Mapping Object to Relational Tables (

& |lmplementing inheritance in an RDB

(concrete)

& 00 Concept
& Attribute /

&

& Read/Write
e Multiple Table access

& Ad hoc Reporting

Table

Mapping

One table per Class

Person

OID

age

name

Customer Employee

OID(EK) OID(EK
customerlD salary
preferences grade

)
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#2orc  Mapping Object to Relational Tables (

& Mapping several classes tables
: Mapping Several Classes to One Table

Address

streetNo : string
street :string
city :string
state :string

Address

ZipCode

zipCodeNo : string

1.1

OID
streetNo
street
city
State
zipCode

)
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& Mapping Many-to-many relationships

= Table

Customer Account
customerlD accountNo
preferences 1..n 1.n | balance

Customer CustomerAcct Account
customerOID |, | OIb | }/ accountOID
customerID customerOID(FK) accountNo
preferences accountOID(FK) balance
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=z Class

Person

thumbnail
photo

tag

video
audio
animation
name
mydef

DefineClass MyStore::Person
Description: “person abstract class”

{

Instance:

mediaCF::
mediaCF::
mediaCF::
mediaCF:
mediaCF:
mediaCF:

String
String

Bitmap  thumbbail,
Bitmap  photo;
Bitmap  tag;
:‘Video video;
‘Audio audio;
:Animation animation;
name;
mydef;

[
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& Inheritance Relationships

Person

thumbnail
photo

tag

video
audio
animation
name
mydef

N

Designer Model

defineClass MyStore::Designer
super:Person
description: “Designer class”

{};

defineClass MyStore::Model
super:Person
description: “Model class”

{};

[
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_ _ defineClass MyStore::Customer
& 0One-to-One Relationships | super:Person
description: “ ”
{
Customer Instance
String customerNo;
customerNo House homeaddr;
Hi
owner
defineClass MyStore::House
description: “ ”
{
homeaddr Instance
House Customer owner;
String address ;
Address String city;
City String state ;
State String zip;
2p }; V

nexjen
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& One-to-many Relationships

Order

theCustomer
orderDate
orderltems

1..*

Orderltem

thePiece
Quantity
price

defineClass MyStore::Order
description: “ ”
{
Instance
Customer theCustomer;
String orderDate;
Orderltem set orderitems;

};

defineClass MyStore::Orderltem
description: “ ”
{
Instance
Piece thePiece;
Integer quantity ;
Currenct price;

y
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& One-to-many Relationships

Organization

orgName
Members
website

*

Person

Name
Mydef
organizations

defineClass MyStore::Organization
description: “ "
{
Instance

String orgName;
Person set members;
String website;

b

defineClass MyStore::Person
description: “ ”
{
Instance

String Name;

String mydef ;

Organization organizations;

y
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— Utility, Abstract, Concrete
&
— Multiplicity, Navigability,

&5 Statechart Diagram
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25
&5 :
(Description)
& (Concepts)
& : ,
25
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25

@ abstract class Employee
{
public abstract void insertEmployee();

— Employee .
_ rabstract) , public queryEmployee() { }

insertEmployee() (abstract

gueryEmployee()
. 2
/ -
RegularEmployee PromiseEmployee class Employee
{
insertEmployee() insertEmployee() public void insertEmployee() { }
}
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&5 (Encapsulation)

& i (Interface) (Implementation)
&
&

& (hiding)
& Encapsulation [Information hiding]

& Encapsulation Protection
& (Internal state) Corruption
&
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& Visibility
&5 Operation visibility
&

2 Public :
& Protected :
2 Private :

Encapsulation
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& UML

& UML

b\

&R R &R R R

40

(Boundary class)
(Control class)
(Entity class)

(Exception class)

(Meta class)

(Utility class)

Stereotype
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& Stereotype ( )

&5

<<boundary>> O
Form
Form
<call>
JobManager >

HO

Scheduler

Form
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& Global Attribute
& <<Utility>>

&5
25

R R

Wrapping

Global Operation

Instance

<<Utility>>
sql

+bind()
+execsqgl()
+startTrans()
+commit()
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& Class Utility

&
package Class Utility

<<Utility>>
UnitUtil

: _ +inchToCentimeter(float inch) : float
Import java.lang.Math; + centimeterTolnch(float centimeter) :float

class UnitUtil

{

public static float inchToCentimeter(float inch);
public static float centimeterTolnch(float centimeter);

}
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25
& (Responsibility)
’g ] ]
[<<stereotype>>] [visibility] name [(parameter_list, ...)] [: return_type]
25
& 1:1
&5
gu
&5 . getinformation(), getPrice()
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b\

(Business Domain)

il

negerl



S0rc

(Naming Rules)

& Poorly named

» calculateBalance()
« Balance

= Well named
» getBalance()

» Balance( ) Operation
(Supplier)

&5 Good names

» dispense(), giveQil()
2 Bad names

» receiveOQil()

negeri
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& Interaction Diagram

& Interaction Diagram

Employee

EmployeelD
EmployeeName
| SocialSecurityNo

|
/lget Salary Salary
I Grade

| dele yee

/linsert Employee\: insertEmployee

I

I

l

|

I

: //delete Employeel getSalary
“A
I

I

I

| |
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&5
& (Data Definition)
& Attribute
&5
&
/gg (11
. (Attribute)
. (Attribute)
. (Relationship)
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& Attribute values

&< Attribute

V- " Attribute

" 930044" " 994432”

“5000” “2000”

negeri



S0T1C ( )

& Attribute (Business Domain)

et
. " Attribute

nege M



Sorc (

2 Derived Attribute

&5 Attribute
(Attribute ‘I
&5
&5
&
&5 " ” Attribute

Attribute

negerl



Sorc ( )

& &
&5 Attribute  Data type Initial value

[visibility] AttributeName [multiplicity] [: Type] [ = Default]

& Attribute
& Attribute “Flow of Event”
25
&
25
& [ ] Attribute
&5 Attribute

negerl
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& (Class Scope Operation)

R &

Studentinfo
- numStudents > Class scope Attributes

- maxNumStudents/

+add(theStudent : Student) _
+delete(theStudent : Student) | _~7 Class scope Operations
+getNumStudents()

+getMaxNumStudents()

egetMaxNumStudents() maxNumStudents

negeri



Sorc ( )

// Studentinfo class define
public class Studentinfo {
private static int maxNumStudents = 100;
private int numStudents;
public Studentinfo() {}
public static int getMaxNumStudents() {
return maxStudent;
¥

}
// “getMaxNumStudents” Class Method call

public static void main(String[] args) {
System.out. printin("Class's value is : "+Studentinfo. getMaxNumStudents());

¥ 7

negerl
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Collaboration Relationship

& Independent link
&5 Whole-part Relationships

& |s-A Relationships

negerl



Sorc (

&5 (Role)
& Association

e ()

& Association

neger]




&5
class Department{
private String deptiD ;
private String deptName ; \
private Employee theManager ;
} —

Employee Department
emplD : String theManager deptID : String
empName : String [ deptName : String
getSalary() : Money

negeri



Sorc ( )

& Multiplicity

&
25
&5 Association

& Association Multiplicity

&
& Many (*) AT
& Exactly five (5) A 5
& Zero or more (0..%) A 0..*
& 0One or more (1..%) A 1.*
& One to ten (1..10) A 1..10
& Exactly two, three or five (2,3,5) A 2.3 5

negerl
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& Multiplicity ( )
&5 Multiplicity
&5 Association  Mandatory / Optional
& Minimum / Maximum Instance

negeri




Sorc ( )

& Multiplicity ( )
& one-to—Many Relationship : Container Class

Sale SalesLineltem

makeLineltem()

Import java.util.*; T~

class Sale{
private Vector lineltems ;

public makeLineltem(ProductSpecification spec, int quantity)

{
lineltems = addElement(new SalesLineltem(spec, quantity));

}

negeri
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& Navigation

25
25

. Association
. Association

0.*0..*

(bi-directional)
(uni-directional)

negerl



Sorc ( )

& Navigation ( )
&5 Navigation Decision

&5 : Navigable
& Use Case Scenario navigation
. ClassA Instance , ClassB Instance
?
. ClassB Instance , ClassA Instance
?
&5 Navigation Question
sl ?
vt ?
1..* 1..*

neger]
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& Navigation ( )

&5

& Two-way Navigation

&

R R

Two-way Navigation
One-way Navigation

navigation

One-way Navigation

Instance

neger]
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& Navigation ( )

& 1: Navigation Frequency
25

& Product-to-Supplier Direction

& 2. Instance
&5
& Product-to-Supplier Direction

neger]
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& Navigation ( )

& Aggregation
& Aggregation
& Aggregation Line

(uni-directional)

negerl



S0rc

&5
25
&
&z Association
2z Notation

(bi-directional)

link

& Class Diagram
& Data flow link
&5

negerl
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& Multiple Associations
& Association
& Association Association Name

& Multiple Association ,

negeri
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&5 (Reflexive Association)

class Course

{
public Course();

private Vector prerequisites;

} —

negeri
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& Qualified
& One-to-many, many-to-many Association
& Qualifier
& Attribute Attribute :

&5 Association
&5 Association Key

Association

0.1

negerl



Sorc (

& Qualified
1 1
25
1 1.7
25

negeri
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&5 (Association Class)
& Many-to-many relationship
& Attribute, Operation
&
s " Attribute

negeri



Sorc ( )

&5 (Constraints)
&
& (condition)
&
& dhH

{Ordered by
employee id}

1.*

{Subset}

negerl
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25
& “Part-of” ( “Containment”) Relationship
&5
& By Reference
& By Value
25
whole part
<=
& Multiplicity

2 Association

negerl
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& By Value Relationship
& Dependent lifetime

2 Whole - . Part-
2 Whole - . Part-
&
Z [1
Z [1
NS
1

negerl
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& By-Reference Relationship

& Independent lifetime
& Unfilled diamond

neger]
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&5 (Reflexive Aggregation)
& Recursive Relationship

negerl



S0rc

25
&
& s a “Kind of”
<SubClass> “Is a[Kind of]” <SuperClass>
& Attribute/Operation
&
(Hierarchy of abstractions)
25
&5
&5
&5
&5

negerl
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& (Inheritance relationship)
& Relationship Name
&5 Multiplicity

&5 Attributes, Operations, Relationship
& Operation : (Overriding)

& Attributes, Operations, Relationship

neger]



S 0T1TC

Le B

Payment

amount
paidDate

authorize()

CreditPayment

amount
paidDate
expiryDate

CashPayment

CreditPayment

CheckPayment

authorize()
checkUsage()

expiryDate

checkUsage()

nexjen
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= “Car’” vs. “Owner”
& “Truck” vs. “Owner” :
& “Truck” vs. “Trailer” :

GroundVehicle

Person

Car

: Owner
weight "
licenseNumber 0.. 1
reqgister()

Truck
tonage
getTax()

Trailer

negeri




S0T1C ( )

& / (Generalization/Specialization)

Increase
abstraction

PN 7
N NV

Increase
Specialization

nexjen
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&5 (Multiple Inheritance)
&
&5 (side effect)
&
&5 (Multiple Inheritance)

& Naming Conflict
& Repeated Inheritance

neger]



S 0TC (

Le B

InterestBearingltem

Insurableltem

Multiple

Asset

Inheritance BankAccount RealEstate

Security

TN

SavingAccount

N

CheckingAccount

Stock

Bond

nexjen




S0T1C ( )

& Inheritance Constraint
& Complete : no additional children are permitted
& Incomplete : additional children are permitted

& Disjoint : Subclasses are
mutually exclusive Asset

& Overlapping : Subclasses are

not mutually exclusive / A K {disjoint}
/ AN

BankAccount RealEstate Security
{complete, disjoint} / \ /\
e N
SavingAccount | |CheckingAccount Stock Bond

nexjen
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& “Is a’[*Kind of”] Relationship

VS.

& “Has a” Relationship

Inheritance

Aggregation

1 iS a”

11 has a”

nexjen
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25
&5

=z Dashed arrow

Client

Supplier

R R

Return

Instance

nege-'ﬂ
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& Object Visibility Options
&5 Global visibility :

& supplier
&5 Parameter visibllity :
& supplier client
& Local visibility :
& supplier client
&5 Attribute visibility :
& supplier client Field

& Relationship Design

negerl
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& Local visibility

enterltem(upc, qty) —,
POST

—>
3:makeLineltem(spec, qty)

2:spec := specification(upc)i

T

prodCatalog : ProductCatalog

{

POST —enterLineltem(upc, qty)

ProductSpecification spec = prodCatalog.specification(upc);

/

negeri



S0T1C ( )

&5 Local visibility

—>
enterltem(upc, qty) —, 3:makeLineltem(spec, qty)
POST Sale

2:spec := specification(upc)i

prodCatalog : ProductCatalog

POST ProductSpecification

makeLineltem(upc,qty)

nege M



Sorc (

& Parameter visibility

1:[new sale] create()

—>
enterltem(upc, qty) —, 3:makeLineltem(spec, qty)

‘POST

2:spec := specification(upc)i

prodCatalog : ProductCatalog

i

y :Sale

l 3.1l.create(spec, qty)

sl : salesLineltem

{

Sale — makeLineltem(ProductSpecification spec, int qty)

sl = new SalesLineltem(spec, qty);

negeri



S0T1C ( )

& Parameter visibility
1:[new sale] create()

—>
enterltem(upc, qty) —, 3:makeLineltem(spec, qty)
:POST Sale
2:spec .= specification(upc)i l 3.1:create(spec, qty)
prodCatalog : ProductCatalog sl : salesLineltem
Sale ProductSpecification
>

makeLineltem(upc,qty)

nexjen



S$0T1C (

& Attribute visibility

enterltem(upc, qty) —»

2:spec = specification(upc)l

class POST
{

private ProductCatalog prodCatalog;

7

prodCatalog : ProductCatalog

POST - enterltem(upc, qty)
{

spec = prodCatalog.specification(upc)

7

nexjen
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& Attribute visibility

enterltem(upc, qty) —»

2:spec = specification(upc)i

POST

enterltem(upc,qty)

prodCatalog : ProductCatalog

ProductCatalog

specification(upc)

negeri




S0T1C ( )

POST Sale SalesLineltem
—
enterltem() — makeLineltem() subTotal()
makePayment
¢
ProductCatalog " > | ProductSpecification

specification(upc)

Parameter, Local Visibility
Dependency Relationships

nege M
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& Stereotypes Visibility
—>
1:msg()
A <<attribute>> B
—>
2:msg|()

C

<<parameter>>

—>
3:msg()

D

<<local>>

—>
4:msg()

E

<<global>>

nexjen




#orc  Statechart Diagram

& Behavior Modeling

& Use Case
& (System’s Behavior)
& Interaction Diagram
&
& Statechart Diagram
& (Object Behavior)
&5
& Life history
(State)
(Events)
(Transition)
(Action)

negeri



#orc  Statechart Diagram

&5 Statechart Diagram

Event

Action

4 State Name N

stateVar:type=value

Event [guard condition]
Atarget.sendEvent
[Action

entry : action name
do : :action name

kexit :action name W

e

N

Transition

State

negeri



#orc  Statechart Diagram ( )

& Special States

& Initial State Q
& (Mandatory)

£ 0nly one -
Initial state
2 Final State
& (Optional) [

& More than one \@ Final state

nexjen



#orc  Statechart Diagram ( )

&5 Attribute
s Attribute

Employee

. Employee

workDuration

el e S

Attribute “workDuration”

workDuration <30  workDuration >= 30 State
- workDuration <30( ):

[ Probation ] [ Regular ] - workDuration >=30 ()

/[~

nexjen



#orc  Statechart Diagram ( )

& (Events)
&
& (Transition)
& (hired) , (request leave)
&5 (Transitions)
&5 (originating State)

(successor State)

/ events

} Ihired >[ Probation }

[ Apply

i
Transitioﬂ

negeri



#orc  Statechart Diagram ( )

z Guard Conditions

&
Attribute Boolean expression
Attribute "age” (Value)
65 / ,
W [age >= 65] (
{ Regular | A Retired }

negeri



#orc  Statechart Diagram (

& Sending Events

& Trigger Event

2 Format

z "Class Name. Event Name

{ Apply

hired (
i Probation }

)
)

[workDuration >= 30]
AQrder.announce()

[Regular 1

o

30

(Order)
announce()
Trigger

nexjen




#orc  Statechart Diagram ( )

& Activities
& Operation
& (Entered) (Complete)
& (outgoing transition)
4 Retired )

entry :
do : calculate pension

_ exit: '\ )
\

activity

negeri



#orc  Statechart Diagram ( )

25

I

idle

ringing

: StateChart with Nested States

O

Transmlttlng }

ang

Error
/printReport

Q\

Receiving

P

Connected ]/\

~

headerOK

[Processing]

R

CIeaningUp]é»j

checkSumOil

\\en_tr /pickUp
e

xit/disconnect

K

/

negeri



sorc Statechart Di

agram ( )

&5 Statechart with History

4 B\

leed[proml
@\[ Apply

Hired[regular]

[workdu
{Probation ]\

se]
&[ Promise}

change
ration >=30]

\[ Reguar }

-

Return

>[ Leave }

Request leave

[age = 65]

/

Retired }

/
©

negeri



lI-5. Component

Logical vs Physical Architecture
Component and Interface
Component Diagram

Porcess Modeling

Deployment Diagram

"R R &R



#orc Logical vs Physical Architecture

& Logical Architecture
& ?
25
25

& Diagram
& Use Case Diagram
& Class Diagram
& State Diagram
& Activity Diagram
& Collaboration Diagram
& Sequence Diagram

negeri



#orc Logical vs Physical Architecture

& Physical Architecture

&
& ?
&

& ?

&5 Dlagram
& Component Diagram
& Deployment Diagram

negerl



#orc Component and Interface

& (Component)
&
& (independently)
(encapsulated) (software units)
& (software
package)

& Object that are also part of a framework.

& Part of business frameworks ?
(Ledger,Cost acct,Hum.Res..) |

& Part of technology frameworks
(COM/ActiveX, JavaBeans) O—

negerl



#orc Component and Interface ( )

& (Interface)
& (service) (operation)
&5
e ( )

» < »
Passenger Guest
Check Baggage Check In
Board Check Out

negen



#orc Component and Interface ( )

& (Interface)
&
‘ <
Interface Guest { R ?
checkIn(); |
checkOut();
v
} O | Person
Interface Passenger { Passenger
checkBaggage();
board(); Class Person
} implements Guest, Passenger {

/limplementation...

nege-'ﬂ



#orc Component and Interface ( )

25
& (Flexibility)
25
& (Extensibility)
25
& (Pluggability)
25
&5 Framework, pattern
& (Technology Independence)
&5 ( , ActiveX,
CORBA, Java Beans)
&5 Wrapping
25
& (Polymorphism)
25

negeri



#orc Component Diagram( )

& Software Component
s logical architecture(Classes, Objects, Relationships, Collaborations)

& Component Class
&

& Stereotypes
& exe, dll, main program, headers, modules, forms

& Component Notation:

<::::;:::> <<stereotype>>

| | IComponent Name




#orc Component Diagram(

& Component Name

&5 Class Object

& Component

% Client.exe

)

Physical File

,SE| Commondll

% Main.cpp

|§2| classA.h

negerl



#orc Component Diagram(

& Component Relationships
& Dependency (dashed line)
&5 Compile-time

<<ActiveX>>
1 EmployeeMgr.dll +——O
|

C:D <<EXE>>

| MyProj.exe
|
| |

neger]



#o0rc Process Modeling

25

& (process) : Heavyweight flow that can execute
concurrently which other processes

& (thread) : Lightweight flow that can execute concurrently
with other threads within the same process

& Process
&5 <<process>>, <<thread>>

& Active Class Object & Component
<<Process>> ‘ProcessA <<Process>>
ProcessA ProcessB
11

nexjen



#orc Process Modeling (

)

& Process Relationship
<<Process>> | .~ <<Process>>
ProcessA > ProcessB
<<Process>>
I::I ProcessB
]
<<Thread>> 7
ThreadA
<<Process>> <<Thred>>
[ ] ProcessA I::I ThreadA
] fj

nexjen



dorc Process Modeling ( )

2 Process Model

<=Process==
DA 2EE Y S0 ¢

gtz e

==thread=>=>

é{/,f'

=<thread==>
2 E M

<<threads= _=<thread==
tEEEEY stelm B A

<=Process=>
MEBEMA e o MTS Executive -

T

==thread=>
AEA T

<=thread==>
= b

==thread>>
JPEHEH M|

<=Process==>
A E2HE
HEaA 04

=<Process>=
WTS
Executive

==thread>>
SMEE
ELE

ELE|

=<thread=>
o | 2t

==thread=>>
AEEE
A

==thread>>
el H
HAH|

=<thread=>
AEHET
|

=<thread>>
S
A

<<thread=>
steE g
2 H

nEﬂEJE”ﬁ




#orc Deployment Diagram

5
& Processors, Devices, Software Component Run-time
Architecture
&5 , Component Node
&5 Node(processor, device)
& Node Communication path
ClientA PC:
Hyundai
586
Application Database
Server: Server :
HP HP
ClientB PC:
Hyundai
586

negeri



#orc Deployment Diagram( )

25

& Node :
& Run-time physical object

z Connection : Node

& Type Instance

(Node is class)

& Computer, Printer, Card Readers, ...

586

PC:
Hyundai

node

Communication Association
& Communication Type : Stereotype

(communication protocol

<<TCP/IP>>

connection

network)

negeri



#orc Deployment Diagram( )

& Components and Nodes
& Executable Component Instance Node Instance

& Run-time Component

PC: Hyundai Multi CAV power

<<library>>
Transaction
Client Library
<<EXE>>
Client
Program

nexjen



#orc Deployment Diagram( )

&« Node Component

& Component Node Instance
& Allocation

& Hardware Resource Usage

25
» Where specific functionality is required(on which nodes)
« What functionality must be available locally

2 Access to devices

« Can the printer be connected to the server, or does every client need a
local printer?

&5 (Security)
e Access

& Performance
& Extensibility and Portability

negeri



