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A Simple model of
an insurance business

% % %
Insurance 1 0.. Insurance 0.. L.
company contract

Customer

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.



Visibility

Invoice

+ amount : Real

+ date : Date

+ customer : String

+ specification : String

- administration : String

 + public referenced from classes other than the
one 1n which they are defined

— It violates Information hiding principle
e - private cannot access it from other classes
e # protected can access it from sub classes

H.E. Eriksson and M. Penker;, “UMl Tecikit” John Wiley & Sons, Inc.



A class-scope attribute or a class variable

Invoice

+ amount : Real

+ date : Date = Current date

+ customer : String

+ specification : String

- administration : String = “Unspecified”

* A class variable (underlined) 1s shared
by all objects of the class

H.E. Eriksson and M. Penker;, “UMl Tecikit” John Wiley & Sons, Inc.



Class-scope operation

Figure

size : Size
pos : Position
figcounter : Integer

draw()

* Access class-scope attributes
* Creation of objects

H.E. Eriksson and M. Penker;, “UMl Tecikit” John Wiley & Sons, Inc.



Visibility of Operation

Figure

size : Size
pos : Position

+ draw()
+ scaleFigure(percent: Integer = 25)
+ returnPos(): Position

H.E. Eriksson and M. Penker;, “UMl Tecikit” John Wiley & Sons, Inc.



Signature

Car

+ registration number : String
- data : CarData

+ speed : Integer

+ direction : Direction

- administration : String

+ drive(speed: Integer, direction: Direction)
+ getData(): CarData

» Signature: a return-type, a name, zero or more parameters

H.E. Eriksson and M. Penker;, “UMl Tecikit” John Wiley & Sons, Inc.



UML notations

Representation of Relationships
between Classes
Association

> Navigable Association

.............. > Dependency

> Generalization

<> Aggregation: whole-part association

<> Composition: the same life span

G.Booch, J.Rumbaugh, 1. Jacobson , ”The Unified Modeling LLanguage User
Guide”, Addison Wesley, 1999.



Multiplicity

1..% owns } 0..%
Person Car

{ owned by

owns 0..%
Person Car

H.E. Eriksson and M. Penker;, “UMl Tecikit” John Wiley & Sons, Inc.



A class diagram describing an
Insurance business

Insurance
Policy

0..1

1

3
Insurance 1 0.. Insurance
Company contract

0..*

1..*

Customer

H.E. Eriksson and M. Penker, #UM: Toclkit” Jehn Wiley & Sons, Inc.



Recursive Association

% wife
Node Person
* husband
Connects { married to

H.E. Eriksson and M. Penker;, “UMl Tecikit” John Wiley & Sons, Inc.



Composite

Clients use the Component class interface to interact with objects in the composite
structure. If the recipient is a Leaf, then the request Is handled directly. If the recipient is
a Composite, then it usually forwards requests to its child components, possibly
performing additional operations before and/or after forwarding.

Client

Component

*  children

Operation()
Add(Component)
Remove(Component)
GetChild(int)

Leaf

Composite

Operation()

Operation()

Add(Component)
Remove(Component)
GetChild(int)

=

forall g
in children
g.0Operation()

E.Gamma, R.Helm, R.Johnson, J.Vlissidés. 2 Design Patterns?’y ADDISON-WESLEY, 1995.



Object Diagram

aComposite
aleaf alLeaf aComposite aleaf
aleaf aleaf al_eaf

E.Gamma, R.Helm, R.Johnson, J.Vlissides,”Design Patterns”’, ADDISON-WESLEY, 1995.



Qualifier

Canvas Figure

Canvas Figure

figure ID

“one to many” to “one to one

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.



OR-association

1 0..% 0..*
Insurance Insurance
company contract
0..
An insurance contract cannot have 1% |
associations to both company and
person at the same time Person Company
1 0..% 0..*
Insurance Insurance
company contract
0. torj
w 1..*
Person Company

H.E. Eriksson and M. Penker;, “UMl Tecikit” John Wiley & Sons, Inc.




Ordered Association

Insurance
contract

0..*

{ ordered }
1..*

Customer

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.



Association Class

Access right is an attribute of a link

access right

User

File




Ternary Association

Insurance i Insurance
company contract

0..1 Insurance

policy

policyholder | 1..*

Person

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.



What is an Aggregation ?

» Aggregation 1s a special case of association

29  ¢¢

e “whole-part”, “is-part-of”

» Special kinds of aggregation
— aggregation
— Shared Aggregation

— Composition Aggregation

<> Aggregation

<> ComPOSitiOn: The part has the same life span with
the whole

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.




Aggregation

Navy <> Warship

Contains

This example is not so good.

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.



Shared Aggregation

*

Team <> Person

Members

A team is composed of team members.

One person could be a member of many teams.

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.



Composition Aggregation

Text

Listbox

Window

Button

*e¢ ¢

Menu

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.



Another Expression of Aggregation

Window

Window

Text

Text

Listbox

Listbox

Button

Button

Menu

%
Menu

H.E. Eriksson and M. Penker, $UML Toolkit” John Wiley & Sons, Inc.




Generalization

A
Vehicle
Problem
Fitness A Property
(reusability)
Car Boat
v

« Associations and Aggregation is used to describe the structure of the
specific problem domain which we are interested in.

Generalizations describe concepts which are common to several
problem domains.



Generalization and Association

class purse{ }
4@ class money{ }

Last vear problem \ wp
May P
broblem class drawer{ }
This year — -
Ap rﬂy domain2 drawer stock class stock{ }
container content
/N /N
purse drawer A money stock B
___________________________________________________________________________________________ c i;s;A_e_X}gn_d_{_}___
Next year Problfem — A — B
domain3 class B extend{ }




Combination of

Inheritance and Aggregation

. Figure
Canvas ' consists of } %* {abs trac t}
position: Pos
draw(){abstract}
‘ consists of } %* A
Group Polygon | consiss of Line Circle
o }
draw() draw() draw() draw()

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.




Java Implementation

Figure
{abstract}

position: Pos

draw(){abstract}

AN

‘

Group

Polygon

draw()

draw()

abstract public class Figure

d

abstract public void draw();
protected Pos position;

3

public class Polygon Figure

d
public void draw();

/* draw polygon code */

J
}s

H.E. Eriksson and M. Penker, “UML, Toolkit” John Wiley & Sons, Inc.



Constrained Generalization

Overlapping

Disjoint Class A

Complete

Incomplete {constraintl, constraint2, ... ,}

Class B Class C

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.



Overlapping and Disjoint

Vehicle

ZANIVAN

Car

Boat

AN

AN

Amphibian

{overlapping}

H.E. Eriksson and M. Penker,fUMiicivolkit?John Wiley & Sons, Inc.



Complete and Incomplete

Person

ZANIVAN

{Complete}

Man Woman

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.



Derivation

Car hire |1 0..* Hire
company contract
0..%
. 1
Customer

/ VIP customer

* can be computed from other associations and attributes.

* The VIP customers are a derived association when
company makes contracts with many customers.

H.E. Eriksson and M. Penker., “UML. Toolkit” John Wiley & Sons, Inc.



Derived Attribute

Article

cost price
sales price
/profit

{ profit = sales price — cost price }

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.



Subset Constraint

Member of

1..* 1
2

Politician | i (subset) Party

1 1

Party leader of

H.E. Eriksson and M. Penker, “UML Toolkit” John Wiley & Sons, Inc.



