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Esercizio

. Duck application

Duck

quack()

swim()

display()

A A

MallardDuck RedHeadDuck
display() { display() {
// looks like a mallard} // looks like a redhead }

[ da: ‘Head First. Design Patterns.’]



Estendibile?

« Come aggiungere un nuovo tipo di anatra che fa
un verso diverso dalle altre?

« Come aggiungere il comportamento fly()?



Problemi?

Duck

quack()

swim()

display()

fly()

//other duck-like methods...

A\ /\ /\
MallardDuck ReadHeadDuck
display() { display() {

// looks like a mallard}

// looks like a redhead }

RubberDuck

quack() {
// overridden to Squeak }

display() {
// looks like a rubberduck }




Estendibile?

Come aggiungere un nuovo tipo di anatra, ad
esempio muta e che non vola?

Basta fare override dei metodi quack() e fly()?

E per nuovi tipi di anatra che hanno
comportamenti — quack() e fly() — parzialmente
sovrapposti alle altre?

Come gestire le diverse combinazioni?



Interfacce? Problemi?

interface Flyable

Interface Quackable

fly() quack() class Duck
VANNRRVAN JANNVANRIVAN swim()

:: \\\\ /' \“ \\\\\ dlsplay()

AN A

IV'IaIIa,rdDuck RedHeadDuck RubberDuck
display() display() display() {
fly() fly() quack()
quack() quack()




Pattern Strategy

* Problema: definire una famiglia di algoritmi e renderli
iInterscambiabili

— modificare il comportamento di una classe a run-time e
disaccoppiare il comportamento (Algoritmo) dalla classe (Client)
che lo usa

ContextClass

-_strat: AStrategy has-a strategy

+ContextClass(s: AStrategy) o
+setStrategy(s: AStrategy)
+compute(input: Ohject) : Object T

AStrategy
+ecompute(input: Object) : Object

return _strat.compute (input);
}

compute (input: Object): Ohject {T

Strategy1 Strategy2

+compute(input: Ohject) : Objectl +compute(input: Ohject) : Object,




Client makes use of an
entapsulated family of algorithms
for both “\/ins and ‘\uackins.

Strategy

/

Client

Duck

FlyBehavior flyBehavior
QuackBehavior quackBehavior

swimy)

display()

perfomQuack()

performFly()

sefF lyBehavior()
sefQuackBehavior()

I OTHER duck-ike methods. ..

} } F"

MallardDuck RedheadDuck RubberDuck

Encapsulated quack behavior

quack()

display() {
1 looks ke a mallard }

display() {
I locks ke a redhead }

dsplay() {

I looks ke a rubberduck }

DecoyDuck .
- o Quack Squeak MuteQuack
desplay( { quack){ quack) { quack() {
¥locke B & decay deck) Il implements duck quacking  rubber ducide squeak I/ do nothing - can't quack!
} } }

Encapsulated fly behavior
<<inlerface>>
FlyBehavior
|7 [ cath
T::\Lo& \oew':g ’
] ® W
| FiyWithWings FlyNoWay as 2 gi;ms
ty0{ 0 P\l
I implements duck flying {/do noting - can't fiy!

[ da: ‘Head First. Design Patterns.’]



Esercizio

» Una classe Oracolo esporta un metodo per
restituire una numero casuale (stampaNumero).

* Estendere la classe per permettere di:

— stampare un messaggio di benvenuto prima di
cercare il numero

— stampare un messaggio di saluto alla fine

— stampare entrambi | messaggi precedenti, anche in
ordine diverso



Decorator Pattern

* Problema: aggiungere un comportamento ad un oggetto
dinamicamente (a run-time)

Component |

Operation()
component
Q
ConcreteComponent Decorator
IOperation() .
Operation() ﬁl
[ 1
ConcreteDecoratorA ConcreteDecoratorB
Operation() Operation()
addedState Addedbehavior()




Oracolo

+ MessaggioOracolo

+stampaNumero()
+ Oracolo + MessaggioDecorator
+stampaNumero() +stampaNumero()
+ MessaggioBenvenuto + MessaggioSaluto
+__construct(oracolo) +__construct(oracolo)
a+stampaNumero() +stampaNumero()
/ -stampaBenvenuto() -stampaSaluto()

Sthis->stampaBenvenuto;
Soracolo->stampaNumero();

echo “welcome”;




Run-time

oracolo = new Oracolo();
oracolo.stampaNumero () ; // stampa 327189

welcome = new MessaggioBenvenuto (oracolo);

bye = new MessaggioSaluto (oracolo);

welcome.stampaNumero () ;
// stampa “welcome 790789”

bye.stampaNumero () ;
// stampa “33909 bye”

all = new MessaggioSaluto (welcome) ;
all.stampaNumero () ;

// stampa “welcome 4446 bye”

crazy = new MessagglioBenvenuto (new MessaggioSaluto(oracolo))



Esercizio

* Disegnare un diagramma UML che modella il
seguente dominio:

— una azienda e costituita da Employee che afferiscono
a diversi uffici

— un Engineer e un tipo di Employee

— un Engineer puo assumere l'incarico di capoufficio
(AdministrativeManager) o di capoprogetto
(ProjectManager)

— un Engineer puo essere capo ufficio ed anche capo
progetto di piu progetti

* Quale design pattern?



Decorator

Employee +—
La classe {intarface) compenant
concreta di
base +getName(): String
+getOffice(): Sting
+whols()
/_,,<7 v_\
Engineer ResponsibleWorker /
+gatNama(): String =gatNamal): String
+gatOffica() : String =gatOffical): String
+whels() =whols()

T~

" T~

Linterfaccia comune serve a garantire la
relazione di aggregazione

e|e classi di tipo ResponsibleWorker

/ (AdministrativeManager e

ProjectManager) sono i Decorator
*Engineer puo essere “decorato” con
diverse responsabilita ovvero con diverse
classi di tipo ResponsibleWorker

AdministrativeManger ProjectManger
-projact: String

+whols()

-saylamBass() +whols()




Esercizio

* Disegnare un diagramma UML che modella il
seguente dominio:

— Un’azienda deve gestire le richieste di credito dei
clienti (customers).

— Internamente I'azienda si organizza in diversi livelli:

* |l livello piu basso (vendor) pud approvare le richieste
fino a un dato importo.

* Le richieste che superano questo importo vanno gestite
da un livello superiore (sales manager), il quale ha un
altro importo massimo da gestire.

* Oltre tale importo le richieste sono gestiste da un ‘client
account manager’



Chain of Responsibility

Client

1

w Handler

SUCCessor

HandleRequest()

A

ConcreteHandler1

HandieRequest()

ConcreteHandler2

HandleRequeast()




Chain of Responsibility

Customer

CreditRequestHandler

Sucmassor

+satSupaniorRaguastHandler

(thaSuparior: CraditRequastHandlar )

+craditRequast(amount int )
#forwardCraditRaquast( amount: int );

A

Vendor

SalesManager

ClientAccountManager

+craditRequast(amount int )

+craditRequast(amount int )




Esercizio

* Disegnare un diagramma UML che modella il
seguente dominio:

— Un orologio ha due pulsanti: MODE e CHANGE.

— MODE permette di scegliere la modalita:
“visualizzazione normale”, “modifica delle ore” o
“modifica dei minuti’.

— CHANGE esegue operazioni diverse in base alla
modalita:

« accendere la luce del display, se € in modalita di
visualizzazione normale,

e incrementare in una unita le ore o i minuti, se € in
modalita di modifica di ore o di minuti.



State

Context

State

K>

+Request ()

+Handle()

state.Handle()D1

ConcreteStateA

ConcreteStateB

+Handle ()

+Handle ()




State

Clock clock ockState ClockState
N,
+setStare(ca: ClockState) +modeButtony)
+mode Button() +changeButiony)
+changs Button()

£\

NormalDisplayState UpdatingHrState UpdatingMinState
+modeButton() +modeButton() +modeBution()
+changeButton() +changeButton() +changeButton()
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Questions on patterns

(dal materiale del Prof. Ciancarini)



On design patterns

Which GoF pattern is based on a recursive structure?
a) Bridge

I ien USBS _____________ .| Component ¥ - children
b) Composite - j

+ Operationl { )
+ Operation2 ( )

)
)

c) Abstract factory

d) Strategy / T
)

e SI ng Ieton Leaf Composite
+ Operationl { ) + Operationl { )
+ Operation2 ( ) + Operation2 ( )
+ addComponent { ) o ——

+ removeComponent { )
+ getComponent { )
+ getComponentCount { )




On design patterns

Which GoF pattern inspires this diagram?
a) Bridge
b) Composite
c) Abstract factory
)
)

d) Strategy - Client [sortaigorithm
+30rt)

e) Singleton

f) Facade / N T \\

BubbleSort HeapSort ShellSort

+s0n{ +sor +son{




On design patterns

You are creating an application that simulates a
technical support service provider. All requests are
initially handled by front office support and are
forwarded to higher levels as and when required

a)Strategy

b)Chain of responsibility -
c)Builder

d)State



On design patterns

You are enhancing an existing application in a
pizza shop. The price of the pizza depends on the
options selected by the user. Each option carries a
different additional price. There are a large number
of options available (ex: extra cheese, type of
crust, toppings and so on)

a)Abstract factory
b)Strategy
c)Composite

d)Decorator ~ {mmmx



On design patterns

You are creating an application that needs

functionality for logging. You need to implement a
logger and log information into a file

a) Singleton =
b) Observer

c) Chain of responsibility
d) Abstract factory



On design patterns

Which design pattern would resolve incompatible
iInterfaces or provide a stable interface to similar
components with different interfaces?

a)Controller

b)Mediator
c)Visitor

d)Adapter -



On design patterns

Which of the following statements are true for the
Singleton pattern?

a)Exactly one instance of a class is allowed, it is a
singleton

b)ODbjects need a global and single point of access

c)Define a protected method, "getinstance()", of
the class that returns the singleton

d)AIl of the above
e)None of the above



On design patterns

Client classes

This is a problematic
situation: client’ s
classes have too many /

relationships with o el sl e T U :
subsystem’ s classes. | \\1 /7

Which pattern solves

this problem? //

..............................................




1. Abstract Factory
2. Builder

3. Factory Method

4. Prototype

5. Singleton

6. Adapter -
7. Bridge

8. Composite

9. Decorator
10.Facade
11.Flyweight
12.Proxy

13.Chain of Responsibility
14.Command
15.Interpreter
16.lterator
17.Mediator
18.Memento
19.0bserver
20.State
21.Strategy
22.Template Method
23.Visitor

NewApplication

Which pattern?

Wrapper
theWwrappedOne.doThat(;
+doThisQe | — — — 24 %‘
-theWrappedOne
LegacyComponent
+doThatd

allows otherwise incompatible classes to work together by
converting the interface of one class into an interface expected

by the clients



1. Abstract Factory
2. Builder

3. Factory Method -

4. Prototype

5. Singleton

Client

Which pattern?

W

6. Adapter

Abhstraction

7. Bridge

8. Composite
9. Decorator
10.Facade
11.Flyweight
12.Proxy

+hormalMethode — — [
#makeObiect]) : Product

[\

P _

/i do some stuff

“|aProduct= makeObject(;

/i do some more stuff

ConcreteOne

ConcreteTwo

13.Chain of Responsibility

14.Command
15.Interpreter
16.lterator

17 .Mediator
18.Memento
19.0bserver
20.State
21.Strategy
22.Template Method
23.Visitor

+makeOhject() : Product®

|
I
|

return new ProductOned;

‘-__q--

3Product

7

\

ProductOne

ProductTwo

defines an interface for creating objects, but lets subclasses

decide which classes to instantiate




1. Abstract Factory - Wh i Ch patte rn ?

2. Builder
3. Factory Method

4. prototype Client AbstractProductOne
5. Singleton
6. Adapter Z‘S [f
7. Brid ge | ProductOnePlatformOne | |ProductOnePlatformTwo
9. Decorator +makeProductOne() : AbstractProductOne =
10.Facade +makeFProductTwo() : AbstractProductlwo Aot aetDT iCtTRG
11.Flyweight 7& l\s
1 2.Proxy ConcretePlatformOne ConcretePlatformTwo T T
13.Chain of Responsibility e +makeProductOnef® ProductTwoPlatformOne | |ProductTwoPlatformTwo
14 Command | +makeProductTwo(®

' |
15.Interpreter | |
16.Iterator return new ProductOnePIatformTwoa |

. |

17.Mediator |
18.Memento
19 Ob return new ProductTwoPlatformTwaod;

. server
20.State

21.Strategy
22.Template Method
23.Visitor

Provide an interface for creating families of related
objects, without specifying concrete classes



1. Abstract Factory
2. Builder

3. Factory Method
4. Prototype

5. Singleton

6. Adapter

7. Bridge

8. Composite
posic K.,

9. Decorator
10.Facade
11.Flyweight
12.Proxy

Which pattern?

Element

+oThis()

/

Containee

13.Chain of Responsibility

14.Command
15.Interpreter
16.lterator

17 .Mediator
18.Memento
19.0bserver
20.State
21.Strategy
22.Template Method
23.Visitor

Container

+addElement(Element)

-elements

Faolhlisfe =4

if container functionality
for each element
elements[il.doThis()

composes objects into tree structures and lets clients treat
individual objects and compositions uniformly



1. Abstract Factory
2. Builder

3. Factory Method
4. Prototype

5. Singleton

_|InterfaceEncapsulation

6. Adapter Client
7. Bridge
8. Composite

9. Decorator

10.Facade

11.Flyweight

12.Proxy

13.Chain of Responsibility

-

Which pattern?

-thelmpl

+doThis(®

T

InterfaceSpecialization

| — —

14.Command

15.Interpreter  |thelmpl.doThisStepOned;
16.lterator thelmpl.doThisStepTwol;

17 .Mediator
18.Memento
19.0bserver
20.State
21.Strategy
22.Template Method
23.Visitor

W

ImplementationEncapsulation

+doThisStepOne()
+doThisStepTwol)

2

/

-

ImplementationOne

ImplementationTwo

+doThisStepTwo()

decouples an abstraction from its implementation, so that the
two can vary independently




1. Abstract Factory
2. Builder

3. Factory Method
4. Prototype
5. Singleton
6. Adapter

7. Bridge

8. Composite
9. Decorator
10.Facade
11.Flyweight

=

Which pattern?

Interface 1

+0THhis()

41
¢

!

J
/
!

|

\
Y

N
\

CoreFunctionality

OptionalWrapper

-wrappee

+doThis()

+doThis(e - —

12.Proxy
13.Chain of Responsibility
14.Command
15.Interpreter
16.lterator

17 .Mediator
18.Memento
19.0bserver
20.State

z
.-’1]

f"'l‘l'

R

\
..I

\
N
\

OptionalOne

OptionalTwo

+doThis(

+doThis(v - |—

1 — — _ wrappee.doThis%|

—

AN
i optional functionality
i provided by this class
super.doThis(;
i more optional functionality

Attach additional responsibilities to an object dynamically. Provide a
flexible alternative to subclassing for extending functionality. Recursive

21.Strategy
22.Template Method
23.Visitor

composition;

- 1-to-1 "has a" up the "is a" hierarchy

- a single core object wrapped by possibly many optional objects
- user configuration of optional features to an existing class



1. Abstract Factory W h i C h p atte rn ?

2. Builder

3. Factory Method

4. Prototype All the complexity of this entire sub-system is encapsulated
5. Singleton in a single wrapper class and its simple interface

6. Adapter ;

7.Bridge SubsystemOne . |SubsystemTwoWTrapper | SubsystemThree
8. Composite ” -

9. Decorator +primeTheDirective()

10.Facade -

11.Flyweight * :

12.Proxy PlasmaConduit WarpCore Holodeck

13.Chain of Responsibility
14.Command
15.Interpreter

16.lterator

17 .Mediator

Weapon

<] =
18.Memento / \
19.0bserver =

Transporter TurbolLift PhaserBank | |PhotonTorpedo
20.State B

21.Strategy

22.Template Method
23 Visitor defines a unified, higher level interface to a subsystem

that makes it easier to use

'

DilithiumChamber




1. Abstract Factory
2. Builder

3. Factory Method

4. Prototype

5. Singleton

6. Adapter

7. Bridge

8. Composite

9. Decorator
10.Facade
11.Flyweight
12.Proxy

13.Chain of Responsibility
14.Command
15.Interpreter -
16.lterator
17.Mediator
18.Memento
19.0bserver
20.State
21.Strategy
22.Template Method
23.Visitor

Which pattern?

Client 5 AbstractExpression
+solve({ Context) %
/ : “\
Context TerminalExpression CompoundExpression
+soh;e(Context)<> -elements
I
|
AN

if perform "parent” functionality

ifthen delegate to each "child" element

i"Context" is a data structure for
i holding input and output

Given a language, define a representation for
its grammar along with a processor that uses
the representation to parse sentences in the

language



Which pattern?

1. Abstract Factory
2. Builder h
3. Factory Method

4. Prototype Reader -theConverter | Converter
5. Singleton +parselnputde +makeliney)
6. Adapter ' +makeParagraph()
7.Bridge +makeTable()
) +getDocument()
8. Composite

I
I
I
9. Decorator |
10.Facade |
I
I
|

L .

i AsciiConverter PostscriptConverter PdfConverter
11.Flyweight
12.Proxy
13.Chain of Responsibility N
14.Command far each element read
15.Interpreter switch element type
16.Iterator case PARAGRAPH
17 Mediator theConverter.makeParagraph({element)
' case LIST
18.Memento theConverter.makeList(element)
19.0bserver case TABLE
20.State theConverter.makeTahle{element)

21.Strategy
22.Template Method

23 Visitor Separate the construction of a complex object from its representation so

that the same construction process can create different representations. One
common input, many possible outputs



1. Abstract Factory
2. Builder

3. Factory Method
4. Prototype

5. Singleton

6. Adapter

7. Bridge

8. Composite

9. Decorator
10.Facade
11.Flyweight
12.Proxy

13.Chain of Responsibility
14.Command
15.Interpreter
16.lterator
17.Mediator
18.Memento
19.0bserver
20.State
21.Strategy
22.Template Method
23.Visitor

Which pattern?

Client

W

— — — -+

l

for each registered view
theViews[il.update();

g -theViews
Subject o View
+registerview( View) |< . +updatef)
+modify(e -theSubject T o
+getState() / \
/ \
/ \
/ \
Graphicalview TahularView

+update)®

theSubject.getState‘z%]» 1

Define a one-to-many dependency between objects so that
when one object changes state, all its dependents are
notified and updated automatically.



1. Abstract Factory
2. Builder

3. Factory Method
4. Prototype

5. Singleton

6. Adapter

7. Bridge

8. Composite

9. Decorator
10.Facade
11.Flyweight
12.Proxy

13.Chain of Responsibility
14.Command
15.Interpreter
16.Iterator -
17.Mediator
18.Memento
19.0bserver
20.State
21.Strategy
22.Template Method
23.Visitor

Which pattern?

Collection

+oreateTraversalOblect() | TraversalAbstraction

/ﬂ

ListCollection

+createTraversalObject()®

/ I

Client
\

\
TraversalAbstraction
+first()
+hext()
+isDone()

[\
MapTraverser | |ListTraverser

e

MapCollection

return new ListTraverser( thisﬁ

Provide a way to access the elements of an aggregate
object sequentially without exposing its underlying
representation



1. Abstract Factory
2. Builder

Which pattern?

3. Factory Method Application | _yocomponent StatefulComponent

4. Prototype

!

5 Singleton +checkpoint +encapsulateState() | StateHoldere — —
| 9 +undo(® M\-"'*-_ +restoreState( magicToken : StateHolder)
6. Adapter S |
. | -theComponentState

7. Bridge ~ |
8. Composite I R"m |

. p I -h-\"‘-.q__ﬁ_ s I
9. Decorator | 'mﬁ_w StateHolder

10.Facade

. create and return

11.Flyweight theComponet.restoreState{theComponentState); +getState() StateHolder object
12.Proxy +setStated)

13.Chain of Responsibility
14.Command
15.Interpreter
16.lterator

17 .Mediator
18.Memento
19.0bserver
20.State
21.Strategy
22.Template Method
23.Visitor

Without violating encapsulation, capture and externalize an
object’ s internal state so that the object can be restored to

this state later.

Undo, rollback: a magic cookie that encapsulates a "check

point" capability



1. Abstract Factory
2. Builder

3. Factory Method
4. Prototype

5. Singleton

6. Adapter

7. Bridge

8. Composite

9. Decorator
10.Facade
11.Flyweight
12.Proxy

13.Chain of Responsibility
14.Command
15.Interpreter
16.lterator
17.Mediator
18.Memento
19.0bserver
20.State
21.Strategy

22 Template Method -

23.Visitor

Which pattern?

Client _| Sortalgorithm2
+s0)® — — —| — —processArray();
#compate() compared),
-processArrayi) returnArray();
-returnArray))
7 R
/ :
/ 1‘%
J )
SortAscending SortDescending
Fcompare #Fcompare()

Define the skeleton of an algorithm in an operation,
deferring some steps to subclasses. Lets subclasses
redefine certain steps of an algorithm without
changing the algorithm's structure.



1. Abstract Factory W h i C h p atte rn ?

2. Builder

3. Factory Method
4. Prototype Client _[Commoninterface

5. Singleton
6. Adapter

= W
7. Bridge
8. Composite
9. Decorator RpcWrapper | -delegate CoreFunctionality

10.Facade =
11.Flyweight +d0Tf}iSO<> +doThis(

12 Proxy F ,
13.Chain of Responsibility [

14.Command
15.Interpreter if make the remote procedure call magic happen
16.Iterator delegate.doThis(,

17 .Mediator
18.Memento
19.0bserver
20.State
21.Strategy
22.Template Method
23.Visitor

+0THIS()

provides a surrogate or place holder to provide access to an
object



Quale pattern?

* Accede sequenzialmente agli elementi di una
collezione
— Chain of responsibility
— lterator
— Decorator
— Builder



Quale pattern?

» Definisce una dipendenza tra oggetti per cui se
un oggetto cambia gli altri sono aggiornati
automaticamente
— Proxy
— Observer
— Chain of Responsibility
— Bridge



Quale pattern?

* Serve a rappresentare un oggetto complesso in
una struttura con relazione gerarchica
— Chain of Responsibility
— Proxy
— Composite
— Abstract Factory



Quale pattern?

* Definisce un’interfaccia per creare un oggetto
ma delega alla sottoclassi la creazione delle
Istanze
— Factory Method
— Builder
— Singleton
— Bridge



Quale pattern?

* Permette di fare wrapping di un componente
legacy e ne adatta le interfacce
— Mediator
— Proxy
— Decorator
— Adapter



Quale pattern?

* Crea un’istanza di parecchie famiglie di classi
— Abstract Factory
— Builder
— Factory method
— Decorator



Quale pattern?

* Una sola classe rappresenta l'interfaccia di un
Intero sottosistema
— Singleton
— Mediator
— Facade
— Abstract factory
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