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<<design>> is a steriotype

Box
<<bean>>

name is an 
attribute

getItsName,  
addNewParticles, 
etc. 
are operations

Box

getName()
addNewParticle()
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Class Diagram (a static view of the logical model)

name 
compartment

attribute 
compartment

operations 
compartment

One need not show all the 
attributes, and signatures of the 
operations



public class Box{
     private String name = null;
     private Particle[]  internalParticles = null;
     private Set partitionBoxes;

  public:

    public String getName() {
      ...
    }

    ...

}

Particle

Box
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-internalParticles
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SubBox

SetPosition( : Particle ,  : Value)
move()

0..*

-partitionBoxes

0..*

cardinality
zero or more

role name
This is the role 
Particle plays for 
Box

name is an 
attribute

Class Relationships (implementation perspective)
                    (Static Class Diagram)

association relationship

An asssocaiation has two ends 
(roles) and can be uni-directional or 
bi-directional



C and D are 
associated

association
relationship

D

C

0..1
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         Association Relationships
(relationsips between instances of 
classes)

C

D
0..1

1

1

1

0..1

0..1

Each object of C is assocaited with zero 
or one objects of D. Each object of D is 
accociated with only one object of C

 asociation
relationship
with navigability 
showing

A

Navigable, 
unidirectional

B

Unidirectioanl association 
A is associated wiht B.  An object of type A knows about 
an object(s) of type  B, but objects of type B do not know 
about objects of type A

Implementation perspective: A holds a reference to B as 
a data member, but B does not hold a reference to A

*

2..4

*

2..4

Each object of A is assocaited with zero 
or more objects of B. Each object of B is 
accociated with 2,3 or 4 objects of A



Aggregation ( part-of relationship)
Each object of E has exactly two objects of  F as its part. A single  object of type E does not 
necessarily own these two objects of type F. Other objects can also have these two objects of 
type F as their parts. An object of type F is a part of zero or more objects of type E

Implementation perspective: E holds a reference to F as a data member. E does not 
necessarily control the life time of F

Composition (stronger aggregation)
An object  of type G owns three objects of type H. Each of these three 
objects of type H belongs to exactly this single object of type G. 
Objects of type H live and die with G.

Implementation prespective:  Only one object of type G holds a 
reference to three objects of type H as data members. Other objects 
do not hold references to these three objects of H. G controls the life 
time of H.

I

J

I  uses J
A change in J will effect I.

Implementation prespective:  An opertion in I 
 takes reference to an object of J as a 
parameter (as in  example below), or uses a 
reference to object of J in its 
implementation.

association
relationship 
(aggregation)

association
relationship
(composition)

dependency 
relationship
(use relationship)
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         Association Relationships
(relationsips between instances of 
classes)
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Buffer

SimpleBuffer HP_Buffer

Conceptual ( analysis)  phase - Generalization

If SimpleBuffer (HP_Buffer) can be used anywhere Buffer can be 
used, then SimpleBuffer (HP_Buffer) is a Sub Type of Buffer

Every thing we say about Buffer (associations, attributes, 
operations, etc.) is true also for a SimpleBuffer (HP_Buffer)

Generalization 
Relationship

Super Type
General

Sub Type
Specialized

Generalization

Design and Implementation phase - Inheritance

public class Buffer {
 ...
}

public class SimpleBuffer extends Buffer {
 ...
}

public class HPBuffer extends Buffer {
 ...
}

Buffer

SimpleBuffer HP_Buffer

Implementation of Generalization as 
Inheritance (not the only way to implement 
generalization) 

Super Class

Sub Class

Inheritance 



Implements Relationship (design and 
implementation perspective)

Matrix

getInverse() : Matrix

<<Interface>>

PaulMatrix

getInverse() : Matrix

Realizes
or Implements

BruceMatrix

getInverse() : Matrix

Realizes or Implements relationship

Useful in the design and implementation phases.

Interface Matrix consists of the prototypes of the operations without 
implementation. PaulMatrix, and BruceMatrix, actually implement these 
operations.

If we declare a references  variables  to  Matrix, 
Matrix aMatrix = null;

Then either an object instantiated from PaulMatrix, or from BruceMatrix, 
can be plugged into this variables, and the right operation is called 
(polymorphism)

aMatrix = new PaulMatrix();
aMatrix.invertMatrix() invokes the method implementation in PaulMatrix

aMatrix = new BruceMatrix();
aMatrix.invertMatrix() invokes the method implementation in BruceMatrix

public interface Matrix {

  public Matrix getInverse();

}

public class PaulMatrix implements Matrix() {

  public Matrix getInverse() {
     // Paul's mplementation
   }

 } 

public class BrucelMatrix implements Matrix() {

  public Matrix getInverse() {
     // Brucesl's mplementation
   }

 }


