Information System Design
IT60105

Lecture 11

Class and Object Diagrams

12 September, 200 Information System Desig
7 n IT60105, Autumn 2007



Lecture #11

* What is a class diagram?

* Basic components in any class diagram and their notations

* Example: Class Diagram in OLP system
* What 1s an object diagram

* Basic components in any object diagram and their notations

* Example: Object Diagram in OLP system
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Class Diagram
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What is a Class Diagram?

* A class 1s a structural component of any object oriented system. The class
diagram used to model the structural view of the underlying system

* A class diagram i1s a collection of all possible classes in a system and
relationships among them

* The different relations may occur in a class diagram are
— Association/Aggregation

— Generalization/Specialization

* Class diagrams also show the attributes and operations of a class. also it
can depicts the navigability (direction of trace ability) and the constraints
that apply to the way objects are connected
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Basic Class Model Notations

* (Class
ClassN ame
* Example
Account Book
Custom et Person
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Detail Class Diagram

* C(lass diagram also shows the attributes and operations of classes

Nanme

Attributes

Operations

* Think: For the class Server, what are the attributes? operations?
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Attributes

B ook

bookName: §tring
Authors: String
AcenNo:String
dateO flsuwe: D ate
ssuelo:Person
dateO fReturn: D ate

issue(borrowerld: PersonlD)
return():float

reserve(borrowerlD Person,priorityrint)
editBook()

removeBook()
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Visibility

The notation that precedes the attribute or operation name indicates the
visibility of the element, if the + symbol 1s used the attribute or operation
has a public level of visibility, if a - symbol is used the attribute or operation
is private. In addition the # symbol allows an operation or attribute to be
defined as protected and the ~ symbol indicates package visibility.

cd Class Details /

Rectangle

length: double
width: double
center: Point = (10,10}

display{) : void

remove() ; void
setWidth{newWidth) : void
setlength{newlLength) : void
setPosition{pos . Point) : void

+ + 4+ + *
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Relation Association

An association implies two model elements have a relationship - usually
implemented as an instance variable in one class. This connector may include
named roles at each end, cardinality, direction and constraints. Association is the
general relationship type between elements. For more than two elements, a diagonal
representation toolbox element can be used as well. When code is generated for
class diagrams, associations become instance variables in the target class.

Association name

Class A Class B

Role A Role B
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Aggregation and Composition

Class A

Aggregationname

&

Clags A IQ
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Compositionname

Class B

Class B
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Association Class

Class A

Association name

Class B

AssocNam e

Class A

Works for

Class B

Employee

Department

AssocN am ¢

Woorks
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CC

Multiplicity

1
Class Exactly one
Class Moany (zero ormore
0..1
Class Optional(zero oronte
1”*
Class Oneormore
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Multiplicity & Association

cd Association /

Team

+playsFoar

Plawer

1 a.F
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Example of a Class Diagram

1T

has '»
s Department
i ,

enrolled in >

(I 1.t

o
=R
®
=
(2]

Student

attends 'b» L

Course

0..

1
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Another Example

cd ClassDiagram /

name: String

getMame{) : String
setMame{String) : void 1 a.”
setPrimaryContactMethod{String) : void
getPrimaryContacthethod{String) : void
getEmailAddress() | String
setEmailAddress{String) : void
getFaxMurnber() : String
setFaxMumber{String) : void

+ getMame() : String
+ setMame{String) : void

T R T

Account AddressBook
# name: String # name: String
# emailAddress: String +lzfoessedBy #|lses
o + petMame() : String
+ getMame() . String 1 + setMame{String] : void
+ setMame{String] : void +lzContainedin 0.7 + getContact]) : Contact
+ getEmailAddress() . String 4l + getContacts]) | Contacts])
+ setEmailAddress{String) ; void + insertContact{Contact) : void
-lsContainedin 1
-Contains 2=
Contact
- - +Contains 0."
# namse: String
# primaryContacthlsthod: String {ordered) )
- emailAddress: String *Child 0.7
- faxMumber. String ContactGroup
#Contains +GroupedBy g #Parznt 1
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Example: Internet

* ? Internet
— Network of networks (is a collection of servers)

— A collection of web pages

* This internet can be thought of an object-oriented system
— ? Use case diagram
— 7 Activity diagrams
— ? State-chart diagrams
etc.....

* Let’s consider the class diagram of the system Internet
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Example: Internet

Woeb page b o ns 1() Server

has >

Noetwork

* This class diagram shows a collection of all possible classes in the system
namely, the Internet and relationships among them

* This simple class diagram shows the association and aggregation
relationship
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Interface: Generalization & Specialization

Class §

AN
Class A Class B Class C
VANV AN AN
Class X Class ¥
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Another view of Internet Class Diagram

[1§ Apache

&

Woeb page | < lnks 1() Server

S tatic Dyanm ic
AN

48] 18D Dy LAN MAN W AN

* This class diagram shows the generalization/specialization relationship
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Example: Class Diagram in OLP System

0rder * | Custom er
1 AN
Person Corporate
*
1 0.1
. 1 '
[tem [ 1st Product Emyployee
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Object Diagram
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What is an Object Diagram

* An object 1s an instance of a class

* An object diagram 1s a collection of object and its
relationships among them, just like class diagrams

* More precisely, an object diagram is a snapshot of the objects
in a system at a particular point of time

* Since object diagram shows instances rather than classes, an
object diagram 1s often called an instance diagram

* Usually, an object diagram is used to provide an example
configuration of objects
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Example: Object Diagram

* Let us consider a composition of a class in OLP system

¢ purchase

0rder

Customer

Aﬁ

Person

Product

[tem L ist Employee

* From the application point of views, the customer class signifies that a customer is
either a person or an organization or an employee of an organization
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Example: Object Diagram

* Further consider a particular snapshot at an instance

ram: Person Custom et

sita: Person T

bhim: Employee

arjun: Employee Person Corporate

oldIndia: Corporate ram, sita] [oldIndia, newlndia]

newlndia: Corporate

Employee

[bhim , arjun]

Further assume that bhim and arjun are the employees of oldIndia
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Example: Object Diagram

* The object diagram for the above snapshot will look like this

oldIndia: Corporate newlndia: Corporate
bhim:Emoployee arjun: Employece
sita: Person
ram:Person
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More Example: Object Diagram

* Let’s consider a small modification in the class diagram

r purchase for

Custom ¢t

Aﬁ

Person Corporate

Employee

* This signifies that a customer being a corporate can purchase for others,
say person, organizations
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More Example: Object Diagram

* A snapshot under this modified situation is

ram: Person

. Custom er
sita: Person ~

bhim: Employee

arjun: Employee 1
© = Person Corporate

oldIndia: Corporate

: [ram , sita] lindia,oldIndia, newlndia]
newlndia: Corporate

india: Corporate Emoployee

[bhim ,arjun]

Here, suppose india purchase for oldIndia and newlndia
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More Example: Object Diagram

india: Corporate

A

0 ldIndia: Corporate Newlndia: Corporate

N

bhim: Emoployee arjun: Emoployee

gita: Person

ram : Person
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Problems to Ponder

* For all the geometric objects possible like point, straight line,
circle, ellipse etc. obtain the following

— Class diagram

— Object diagram for an instance of object with reference to
an instance of a graphics that is drawn based on the
geometric objects

* Conceptual class diagram?
* Domain class diagram?
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