
CH06: Considering Objects

TECH
Computer Science

Set, Class, Type
f …of…

Objects, Actors, Agents
f Data and Actions

• Object-Oriented Design and Development
• Intro to UML (Unified modeling Language)

Diagrams

CH01

Class vs. Object
• A class is a collection, a group, a set, or a type of …

e.g.
People
Student

• An object is an instance or an individual of a class
e.g.

People Tom
Student Marry

Class and its UML Box
• Data

State, attributes 

• Behavior
Action, transformation, operation
f Triggered by receipt of particular message, or entrance into a 

particular state

Relations between Classes
• Subclass

e.g.
People
f Student

• Hierarchy
• Inheritance (is-a)

Association relation between classes
• Public Class Employee
• {
• public String lastName;
• …
• public Address homeAddress;
• …
• }

• Public class Address
{
…

}

Employee

-lastName : String

…

Address

-homeAddress

Association relation between classes 
(bidirectional)
• Public Class Team
• {
• LinkedList members = new LisnkedList();

•
• …
• }

• Public class member
{

Team memberOf;
…

}

Team

Member



Composition and Aggregation Dependency
• A dependency exists between the two if a class uses 

another class in some fashion

Using Class Diagram to show a design More UML diagrams

Use case diagram Activity Diagram



State Diagram Sequence Diagram

Collaboration Diagram Package Diagram

OO Design
• Identify classes

A set of objects sharing a common structure and 
common behaviors
Looking for Things (nouns)
f Structures
f External systems
f Devices
f Roles
f Operating procedures
f Places
f Organizations
f Things that are manipulated by the system to be builds

Behaviors
f Verbs

OO Measurement: Metric
T a b le  6 .7 :   W h er e  to ca p tur e  O O  m etr ic s .

              P ha se

M etr ic

U se ca ses C la ss
d ia gra m s

In ter-a ction
dia g ra m s

C la ss descr ip -
tions

S ta te
d ia g ra m s

P a ck a ge
d ia g ra m s

N u m ber of scena r io scrip ts X
N u m ber of k ey  c la sses X
N u m ber of su pport cla sses X
A vera ge nu m ber  o f
su pport cla sses per k ey
cla ss

X

N u m ber of su bsystem s X
C la ss size X X
N u m ber of opera tions
overr idden  by  a  su bclass

X

N u m ber of opera tions
a dded  by  a  su bcla ss

X

S pecia liza tion  index X
W eighted  m ethods in  cla ss X
D epth o f inher ita nce X
N u m ber of ch ild ren X
C ou pling  be tw een  ob jects X
R esponse  fo r a  cla ss X
L a ck  o f cohesion  in
m ethods

X

A vera ge opera tion  size X
A vera ge nu m ber  o f
pa ra m eters per opera tion

X

O pera tion com plex ity X
P ercen t pu blic a nd
pro tected

X

P u blic a ccess to  da ta
m em bers

X

N u m ber of roo t cla sses X
F a n-in /fa n -ou t X


