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L ecture 10: Object-Oriented Analysis
and Design ()

m ODbject-Oriented Life Cycle Model
m Concepts of Object-Orientation

m Object-Oriented Analysis and Design
Notations

m Reading: Chapter 12
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Object-Oriented Life Cycle M odel
Compared with Structured Paradigm

Structured Paradigm Object-Oriented Paradigm

|

Requirements Phase

Requirements Engineerin
= : : (Requirements dlicitation)

* Requirements Elicitation

« Requirements Specification v
(Determine what the system isto do) Object-Oriented Analysis Phase
l * Deter mine what the system isto do
» Extract the objects
Software Design ~
* Architectural design Object-Oriented Design Phase
* Detailed design « Detailed design

| l

® The object-oriented paradigm is an integrated approach: the transition from
phase to phase is far smoother than with structured paradigm.
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ODbject-Oriented Concepts

N

Objects m Relationships
® an entity that has state, ® ‘is a classification relations
attributes and services ® ‘part_of’ assembly relationships
Classes ® ‘associations’ between classes
® Provide away of grouping B Methods (services, functions)
objects with similar attributes ® These are the operations that all
Or services objectsinaclasscan do...
® Classes form an abstraction ® ...when called on to do so by
hierarchy through ‘is & other objects
relationships m Message Passing
Attributes ® How objectsinvoke services of
® Together represent an object’s other objects
State
Source: Ref. [3]
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Key Principles
Classification (using inheritance)
— Classes capture commonalities of a number of objects

m Each subclass inherits attributes and methods from its parent
m Formsan‘is a hierarchy
— Child class may ‘specialize’ the parent class
m by adding additional attributes & methods
m by replacing an inherited attribute or method with another

— Multiple inheritance is possible where a class is subclass of several
different superclasses.

Information Hiding
— Internal state of an object needs not be visible to external viewers
— Objects can encapsul ate other objects, and keep their services internal
m useful for forming abstractions
Aqggregation
— Can describe relationships between parts and the whole Source: Ref. [3]
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|nformation Hiding
m  Objects can contain other objects
— —(comp rthrhi i
Analysis)
/ System Model
; )
Object 1) (ObJ“* °
Service 1 A Method 1
etho
I. e 2 Me1+I|°d 1 I ‘ bl T Service 5
Servic A Aethod 3 Method 2/y......| I.
k k )1 Service 6
J
Service 3 ... (om-w 3
— ..
Service 4. ™ A Method 1
.......... |
AMefhod 2
k g /
- Source: Ref. [3]
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Unified M odeling Language (UML)

—a T hird generation OO method

| - Ispurely anotation
= No modeling method associated with it!
— But has been accepted as a standard for OO modeling

m But is primarily owned by Rational Corp. (who sell lots
of UML tools and services)

m Notations

—- Use case diagrams and CRC cards
— Classdiagrams

- State diagrams

— Sequence diagrams

— - Collaboration diagrams
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Class Diagram: Association and
Generalization/Specialization

Association
Order . Customer

dateReceived | - ; name

isPaid address

number: string -

price:money creditRating( )

_ Generalization - > /\

dispatch()

closeg()
B A class diagram is used to CompCustomer Indi Customer
show the static decomposition of
the svstem. contactName :

Sy o creditCardNum
B Generalization/Specialization | creditlimit
represents is-arelation. bill ForMonth()
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Class Diagram: Composition and
Aggregation

B Aggregationisa
part-of relation.

DeptChair

Composition 1
B Compositionisa ‘
strong notion of

aggregation, in o
which the part object Department
may belong to only P

one whole object.

Aggregation Professor

B \Vith composition,

the parts are
expected to live and

die with the whole,
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State Diagram

A state diagram is used to depict the dynamic behavior of the objects.
A state diagram is an extended finite state diagram (i.e., it has local

variables).

Borrow / N:=N+1

. is-member cleaning-up O

Start / N:=0 Stop [N=0] End

Return/ N:=N-1 State diagram for object
Member of alibrary system
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Sequence Diagram

user catalog reservations

1: look up

2: title data

<

3: [not available] reservetitle

>
4: title returned
5: hold title
B 5: title available
B 6: title data
6: remove reservation -
g

B A sequence diagram shows typical interactions consisting an
ordered sequence of messages.
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Collaboration Diagram

‘ = | ; l

> .
user | reservations
A 5 A
6
i 2 5
v 4
— * cadog |,

B A collaboration diagram is another way of showing the interaction
between a number of related objects.

B A collaboration diagram is just a rearrangement of the sequence
— diagram.
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