




²ƘŀǘΩǎ ƴƻǘ ƎƻƻŘ hh ŘŜǎƛƎƴ Κ 

ω Fit for only one purpose 

ω Rigid 

ω Fragile 

What is good OO design ? 

ω Flexible 

ω  Maintainable 

ω  Evolvability 

ωOther considerations: 
delivering on time, reliability, 
building what the users 
require, performance. 

What is Good Design ?  





ÁEncapsulation 

Á Inheritance, Interfaces, 
Delegation, Aggregation 

ÁAbstraction and Abstract 
Layers 

ÁCoupling & Cohesion 

ÁOO Design Principles 

ÁOO Guidelines 

ÁOO Design Patterns 

What tools are available  



If the developer does not understand 
the class interdependency:- 

ωImpact of the change 

ωThe extent of the change 

ωThe effort required to make the change 

ωthe testing regime required to validate the 
change. 

Class Interdependency  



Coupling  

Coupling measures what a 
Class need to know about 

the world around it 

How many other classes 
must it interact with to 
fulfill it's responsibilities 

Low coupling is best. 



A class's level of 
complexity is 

influenced by:- 

ωThe number of other 
classes it has 
relationships with 

ωNot the number of 
messages it sends to 
a particular class. 

Coupling - 2 



ClassA ClassB 
Op1() 

ClassC 

ClassD 

Op2() 

Op3() 

High Coupling Low Coupling 

ClassA ClassE 

OpA() 

OpB() 

OpC() 

In the first example ClassA is  
coupled to three Classes while  

in the second example it is only coupled to 
one Class. 

First Example = more complex!  

¬ ­ 

Inter Class Complexity  



Why is Coupling an Issue ?  

A class with 'too many' links (coupling) to 
other classes has the following problems:- 

ωA change in one of the 'linked' classes 
public interface might force a change in 
this class 

ωIt becomes more difficult to understand 
the functionality provided by the class 

ωIt is more difficult to reuse the class as to 
reuse it implies you must reuse the other 
classes even if they provide functionality 
you don't require. 



POS Sale Payment 

:POS 
payment() 1. new() 

:Payment 

:Sale 
2. addPayment() 

:POS 
payment() 1. payment() 

:Sale 

:Payment 

1.1 new() 

¬ 

­ 

Coupling Example  



Benefits of Low Coupling  

It is easier to comprehend the 
functionality offered by the class 

The possibility of the class being 
impacted by changes elsewhere in 
the application are lower 

The possibility of reusing the class 
are higher because use of the class 
does not imply the use of a 
number of other classes. 





Design Principles  

ÁDependency Inversion Principle 

ÁOpen Closed Principle 

ÁThe Liskov Substitution Principle 

ÁThe Law of Demeter 

ÁInterface Segregation Principle 

Á¢Ŝƭƭ ŘƻƴΩǘ !ǎƪΦ 



Based on a program that reads & outputs characters 

ω It contains 3 classes; a Reader Class, a Writer Class and a 
ReaderWriterDriver Class 

Which classes will change more often? 

Will the impact of the change be limited? 

Which classes are reusable? 

Reader Writer Example  



ÁHigh level 'modules' should not depend 
ǳǇƻƴ ƭƻǿŜǊ ƭŜǾŜƭ ϥƳƻŘǳƭŜǎΨ ǊŀǘƘŜǊ ōƻǘƘ 
should depend on abstractions 

ÁThe high level 'modules' represent 
policy decisions; the most stable 
component of the application 

ÁThe lower level classes represent 
detailed implementation of the 
policy and are subject to on-going 
change 

ÁHigh & lower level 'modules' should 
interact via Abstractions. 

Dependency Inversion Principle  



Reader Writer using DIP  

ÁClasses 

ÁAbstract classes 

ÁReader Class & Writer Class 

ÁConcrete classes 

ÁReaderWriterDriver Class that uses the 
abstract Reader & Writer Classes 

ÁReader Class (Reader sub-class) 

ÁWriter Class (Writer sub-class) 

ÁWhich classes will change more often ? 

ÁWill the impact of the change be limited ? 

ÁWhich classes are reusable ? 



Button Class and a Lamp Class 

ω Button sends Lamp.on() & Lamp.off() to Lamp 

ω Cannot reuse Button with another device 

DIP solution 

ω Abstract Switch class, implemented by Button 

ω Abstract SwitchClient class, implemented by Lamp 

ω Problem - ƛŦ Ψ5ŜǾƛŎŜΩ ƴƻǘ ƛƴƘŜǊƛǘŜŘ ŦǊƻƳ .ǳǘǘƻƴ/ƭƛŜƴǘ 

ω Solution - use Adapter Pattern. 

DIP Example  


