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Introduction to Design Patterns



:What are Design Patterns?

A Design Pattern describes

a famil y of solutions
for a given Software-Design problem

(The Pattern is not the solution itself, but more an idea of a solution!)

The final goal of Design Patterns is the
reusabllity of Software Design knowledg



: Why Design Patterns?

Design Patterns can help to improve team communication
B Patterns document and facilitate the state-of-the-art

B Patterns reflect main concepts and can help to understand,
clarify and document design decisions

B Patterns can help to avoid design drift

B Patterns can improve code structure and code quality
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.Which Design Patterns exists?

Variants
Family: Strategy Composite
Visitor (Simple, Outside, Acyclic)
Template Method: Fabric Method, Builder

Abstract Factory

Control
Blackboard
Command
Chain of Responsibilit
Strategy
Control state

Master/Slave

Process Control
(with/without feedback)
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Examples: Resources in Eclipse



: Bridge (Handle/Body

= Separation of abstract view and implementation

‘ _ impl
Abstraction Implementer

operatio () O operationsimpl()

impl.operationsimp ()’J

Specialized Abstraction 15t Concrete ond Concrete
Implementer Implementer

0 SAP AG 2004, Design Patterns in use / Pascal BIHLER / 7 THE BEST-RUN BUSINESSES RUN SAP



: Bridge (Handle/Body

Use a bridge if you...

B ... wantto avoid a permanent connection between the
abstraction and the implementation

B ... want to extend the abstraction as well as the implementation
individually

B ... want to hide the implementation of an abstraction completel
from the client

B ... wantto avoid a increasing number of subclasses during
evolution of the project

B ... want to use the implementation by more than one object
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: Proxy (Surrogate)

= Provide a surrogate or place holder for another object to control
access on it

L Subjec

operatio ()

Real Subjec Surrogate

realSubject

operatio () operatio () O

realSubject.operationS)’J
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: Proxy (Surrogate)

Some forms of proxies (Examples):
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Logging Proxy: Reference-counting
Buffering Proxy: Encapsulates memory-movements

Remote Access Proxy: Local access to an object which resides in
another address space

Surrogate: Loading the object dynamical during first access
Protector. Controls access on the real object

Decorator: Constitutes additional competence to the object



: IResource: Bridge and Proxy in Eclipse

The files-system access in Eclipse is provided using proxies and
bridges (IFile, IResource, ...)

IResource
. ]

getFullPat ()
getMarker()

getModificationStamp()
getSessionProperty()

API|

Non-API

getResourcelnfo()
Resource Resourcelnfo

getMarkers()
getModificationStamp()

n -
A‘ I|I
=

'
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: Composite

= Treat single objects and aggregations of them the same way

‘ 0..n
Component

commonOperatio ()

|
Leaf Composite G children |

commonOperatio () commonOperatio () O
addChild(Component)
removeChild(Component) foreach c in children: ;J
getChildre () c.commonOperation()
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: Composite

Use a composite if you want to...
B ... represent tree-structures (object hierarchies)
B ... handle the leafs and aggregates sometimes the same way

B ... avoid create a special structure for storing the tree-relations
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: Workspace: Composite

The Eclipse workspace provides resources stored in the file system.

This resource tree is implemented using the composite pattern:

0..n
IResource
]

getParent()

members()

getContents()
setContents()

getContents()
setContents()

r
l

IProject IWorkspaceRoot

IFolder

buil ()
getNature()

getProjects()
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: Visitor

=>Represents an operation to be performed on the elements of an
object structure. Define this operation without changing the
classes of the elements on which it operates

ObjectStructure

Element

accept(Visitor)

AN

ConcElementA

accept(Visitor v) O
operationA()

Visitor

visitConcElementA(ConcElementA)
visitConcElementB(ConcElementB)

8

AVisitor

ConcElementB

accept(Visitor v) O
operationB()

v.visitConcElementA(this)

m—

v.visitConcElementB(this)

m—
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:Visitor: Sequence Diagramm

- concElementA

. |
1
1
create() :
1 . .
: avisitor
1 T
1
accept(aVisitor) > | E
1
visitConcElement(concElementA) :
1
! operationA
L < p 0
<
I
:
1
< ___________________________ : ____________________________ |
1 1
1 1
T I 1
1 I 1
1 I 1
1 I 1
1 I 1
1 I 1
1 I 1
1 I 1
1 I 1
1 I 1
1 I 1
1 I 1
1 I 1
1 I 1
! ! !
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: Visitor

Use a visitor pattern if you want to...

B ... define operations on tree structures containing a lot of
elements with different element-interfaces and you have to use
these special interfaces

B ... create different and not related operations on an object
structure and you don’t want to pollute the objects’ classes with
these operations

B ... define frequently new operations on objects whose interfaces
nearly never change
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: Traversing the Resource Tree: Visitor

The Visitor-Pattern is used in Eclipse to provide operations on the
resources in the workspace:

IResource IResourceVisitor

accept(IResourceVisitor)

visit(IResourc )
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: Command

= An operation is encapsulated as an object

<

Receiver
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receiver

Command

run()
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ConcreteCommand

State

run() Oo—

getState()
setState(state)

receiver.action()




:Actions in SWT: Command

In SWT, operations are encapsulated as commands using the
|Action structure:

. ]

run()
getText()

getlmageDescriptor()
getToolTipText()
isEnabled()
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: Observer

= Define a 1:n connection between objects to inform and update

dependent objects when the subject changes

Subjec

observers

addObserver()
removeObserver()

notificateObervers() O

i E forall o in observers:
o.update()

|

ConcreteSubject

subject

Observer

update()

state

getState()
setState(state) O

this.state = state
notifcateObservers()

|
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ConcreteObserver

update() O

subject.getState()




Observer: Sequence Diagramm

- concreteSubject

create() i
concreteObserver
addObserver(concreteObserver) i
setState(state) E
> notificateObervers() !
update() i
getState()

Ly
D e L L LD -
D — s |
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: Observer

Use an observer if ...

B ... the change of one object effectuate the change of many
dependent objects

B ... if an object has to inform other one of it's changes, even if it
doesn’'t know at design time, which and how many objects

B ... if an abstraction contains two aspects which are dependent
one from another. By encapsulating them in separate classes,
one can easily reuse them.
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: Tracking Resource Changes: Observer

To track the changes on resources, Eclipse is using the observer-
pattern. The observers are called “Listeners”:

IWorkspace
-

addResourceChangelListener(IResourceChangeListner)
removeResourceChangelListener(IResourceChangeListner)

IResourceChangelListener
./ ]

resourceChanged(IResourceChangeEvent)

SWT's IAction is using the same construction to propagate property
changes:

IAction

IPropertyChangelListener
]

addPropertyChangeListener() propertyChang ()
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Other Patterns used by Eclipse



: Other Patterns used in Eclipse
There are a lot of patterns used in Eclipse, which cannot be
iIntroduced here separately, e.g.:
B (Abstract-) Factory: JavaCore, AdapterFactory
B Builder: Collecting JavaCore results
B Strategy: Customizing viewers, Projec -Build, SWT-Layouts
B (Pluggable-) Adapter: Viewer, IAdaptable, IResource
B Facade: Adapter-Manager (IAdapter)
B Memento:. Restoring Ul State

B Event Channel, Execute Around Method, Virtual Proxy,
Prototype, Singleton, Convenience Method/Class, Null-Object,...
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: Questions & Literature
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Thank you very much
for your attention!

Any questions left?

Used Literature:

m Tichy, Prof. Dr. Walter; Script for lecture “Softwaretechni ", Technical University of Karlsruhe, winter term 2003/2004:
http://www.ipd.uka.de/Tichy/SW

m Gamma, Erich; Beck, Kent; Contributing to Eclipse: Principles, Patterns, and Plu -Ins, Addison Wesley Professional.

m Gamma, Erich; Helm, Richard; Johnson, Ralph; Vlissides, John; Design Patterns; Addison-Wesley Pub Co
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