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Foreword by Grady Booch
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Padroes

= “cada padrao descreve um problema no nosso
ambiente e o nucleo da sua solucao, de tal
forma que voce possa usar esta solucao mais
M  de um milhao de vezes, sem nunca fazé-lo da
mesma maneira” (Alexander, 1977)




3 Pattern Singleton
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Gerador de Identificador Sequencial

- Pattern Singleton

SimpleSequenceStamp

SequenceStampTest01 -instance: SinpleSequenceStanp
g Q- > -lastld: int -

+getlnstance(): SinpleSequenceStany
+nextld(): String




v Pattern Facade .




e Facade
'g? Custommer Service
\ Facade

D rder
Fufillmernt

(AG Communication Systems, 1999)
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Facade Pattern
- Mini Framework

-
<<exception>>
<<interface>> Exception
SequenceStamp
A <<exception>> <<exception>> )
- SequenceStampException SequenceStorageException
& AbstractSequenceStamp |------"""" ] [ <<interface>>
1 SequenceStorage -
SimpleSequenceStam SimpleURI SequenceStam - -
Al i - — < = DatabaseSequenceStorage FileSequenceStorage




Facade Pattern

Interface Unica

<<interface>>
Stamp

+nextld(): String

>

StampComponent

+createl nstance(stanpType, storageType): Stanp

-
+nextld(): String
<<interface>> <<interface>> -
SequenceStamp 74 SequenceStorage
<<exception>>
StamoException, 2

—

AbstractSequenceStorage

_____________I>

AbstractSequenceStamp

<<exception>>

<<exception>>
SequenceStorageException

SequenceStampException

FileSequenceStorage DatabaseSequenceStorage

SimpleURI SequenceStamp

SimpleSequenceStamp




3 Pattern Factory




Fish DCC

= Goal

o Draw a character-based Fish and Crab




Product

)

ConcreteProduct |‘

Padroes de Projeto

Factory Method

Creator

FactoryMeathody)
AnCparation) O =-—-————

product = FactoryMethiod()

j=

£

——————————— ConcreleCreator

FactoryMethod{) O-F---——--

return new ConcreteProduct

(Gamma, 1995)
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Abstract Factory

Starping Bquiprent

StanpPart() -

AN

Clierd:
fparts list for Model)

Maodel SLeftDoor e
oor Te

Model 1 LeftToor

StampLeft Toom

MIodel 3 Hood Drie
od [re

Ilodel 1 Hood

StanpHood()

(AG Communication Systems, 1999)




Padroes de Projeto

- Abstract Factory

AbstractFactory Client

CorgdfaProcictal)
CraatefroductB)) AbstractProductA (=t

| |
J - -I ProductA2 ProductAl b --,

-
ConcreteFactoryl F ConcreteFactory2
CreateProductA() : CreataProductAl) .
CraataFroductBl) ! CraataFroduciBi) E Abﬂmﬁlmﬂuﬂﬂ =
| I
-| ProductB2 ProductB1 |-|

(Gamma, 1995)




3 Pattern Composite
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i http://www.alice.org
= Ambiente 3D para
a construcao de
animacoes/aplica
| cOes com T
propositos R P '
educacionais P
. . - E-fP Mam
= Explora hierarquia > @ b
de objetos @---g__geim
g hair
E...--ge.gihigh

m-fQ Ithigh



http://www.alice.org/
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[—]. Pterodactyl
-7 Rightwing
~fR Leftwing
@

C e n a. Elfi palmtres

e Ei .coconut?

Navegagao = fi .coconut3
no Espaco

The Mouse...
* ] Moves object

Operacoes

Soungs a I Raises/ lowers

I Turns left/right

I Turns forward/bac
Tumbles

Transform - Reset Camera, . Orbits chject
acoes com
o0 Objeto
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Ei Ground
. Pteradachyl
------ Ei .Rightifing
------ ﬁi Leftwiing
izland
= ﬁi .palmtres
------ Ei .coconutZ
------ Ei .cocanLt]

DaT ogether

@ Descelsa = DoTogether

@ SobeAsa = DoTogether

@ tovimento = DolnOrder

Tleach Start

~
Me Arurmhnn £Ss ET
@ Fterodactyl Rightwing RolliRight, 1/4, more..}

@ Fterodactyl Leftwing RolliLeft, 1/4, more.. )
@ Fterodactyl Move(Up, 1/8 more. )

@ Pterodactyl Rightwing RolliLeft, 1/4, more..)
@ Fterodactyl Leftwing RolliRight, 1/4, more. )
@ Fterodactyl Move{Down, 18, more..)

@ DoTogether
@ Pterodactyl Move(Left, 1/4, AsSeenBy=island palmtree, Style=

| 2

el o

T“éc:ch M‘ﬂke
Me Event

Rgs E‘:T E#ﬂ r*’r

fio
Yihen Happens To Do Animation
World Start . Movimento ——
LefttouseButtonDown  Plerodactyl Descelsa
FighttouseButtonDown  Plerodactyl Descelsa

Scripts
associlados a
Objetos
(comporta-
mento) .

Codificacao
“arrastando e
soltando”

Tabela de
Eventos




http://www.godotengine.org
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Hierarquia Grafica

Graphic

draw()

add(Graphic)
remove(Graphic)
getChild(int): Graphic

E graphics
------ l'-'---'---'--:T--'--"--"--"-I
Rectangle Text Picture
draw() draw() - .<F
add(Graphic)
remove(Graphic)
getChild(int): Graphic
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Composite

= Composicao recursiva de objetos

= |deal para representacao parte/todo
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Composite 1

Client

Interface

) Component

- S

operation()

operation()

—
Y 4 °
Minima
<
child

Comp-osite
operation() K >——
add(Component)
remove(Component)

getChild(int): Component
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Composite 2

Interface Maxima - Transparéncia

Component
Client operation()
—P add(Component)
remove(Component)
getChild(int). Component
child
Leaf : .
Composite
operation()
operation() K >—
add(Component)
remove(Component)
getChild(int): Component




Exercicio

= Quais as vantagens / desvantagens de usar
Composite com interface Minima ou Maxima?

= Sugestao: avalie aspectos de seguranca e

®  transparéencia
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Composite
¢ Seguranca x Transparéencia

» Interface Minima - Seguranca

o evita implementacao de operacoes que nao fazem
sentido

e o por exemplo: add, remove, getChild
» |nterface Maxima - Transparéncia

o Cliente nao precisa distinguir nos
o getChild pode apenas retornar vazio

o add e remove geram expectativa incorreta nas
folhas
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IR Componente

Containers de alto nivel

Containers intermediarios

§ Componentes atomicos

Swing - Componentes

Descricao

Componente principal
gue ira conter os
demais

Pode conter outros
componentes porém
tem gque estar inserido
em um componente
superior

Componentes auto-
suficientes que
possuem uma
apresentacao e
funcionalidade

Exemplo

EECE
JFrame

JPanel

[ ]

JButton Ok
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DOM - Document Object Model

= APl de objetos para documentos XML e HTML
= Definido em CORBA IDL, ECMAScript e Java

B = Organizado em niveis

= Nivel 1;:

o DOM Core - funcionalidades basicas para
documentos XML

= DOM HTML - sobre o DOM Core — acrescenta
funcionalidades para HTML
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HTML

<header> Galeria </header> .
<section> ..
<asidex .
Pdgina.J01] >9

asides CS S

~
<section class="c#¥

<header>

<figure><img sr

</section>
</section>
<footer>

Cabecas de Dinossa

caside>

</footer>
: S Pdgina [01]
E N proxima >
. S <anterior
; ~‘~~ Cabecas de Dinossauros
*Cabecalho R Autor: thighdarktem plar

e Galeria N [http:/ihighdarktemplardeviantart.com /]

«Secundario

e Nimerodapdgina

e Navegagdo:proximolanterior
«Central

e Sequéncia de imagens
*Rodapé

e Dados do autor Plano
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<html>
<body>
L
<header>
= Galeria
. </header>

<section class="main">

<section class="center">
<figure id="f1"><img
src="1images/pachycephalosaurus.png"/></figure>
<figure id="f2"><img
src="images/parasaurolophus.png"/></f1i
o <figure id="f3"><img src="image
</section>
</section>

rus.png"/></figure>

footer

/

Cabecas...

header section

<footer>
Cabecas. ..
</footer>

Galeria

</body>

section

</html>




P <header> Galeria </header>
<section>
s <aside>
4 Pagina [01]

ps </aside>
<section class="c
<figure><img s
</section>
</section>

<footer>
Cabecas de Dinoss

</footer>

header

i

section >

Galeria
V section >

A

footer

Cabecas..

img

Aplicativo
JavaScript

Pagina [01
proxima >

< anterior

Cabecas de Dinossauros

Autor: *highdarktemplar
[http://highdarktemplar.deviantart.com/]
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Navegando pelo DOM

» Node - genericamente qualquer no

» Element - elementos HTML/XML representados
por tags

= Attr - atributos associados a elementos. -
» Text - conteudo texto livre

= Document - NO raiz da arvore que representa o
documento completo
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Navegando pelo DOM

@:tion >

: / -

Galeria firstChild Cabecas. .

getElementByld("f1")

nextSibling

nextS|bI|ng
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SVG - Scalable Vector Graphics

= Formato XML para a representacao de imagens
vetoriais (Dahlstrom et al., 2011)

= Suporte nativo dos navegadores
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Primitivas SVG

-
-
Primitiva Descrigao Atributos
<rect> Desenhaum style |Estilo de apresentacio. Neste caso define
retingulo, g cordepreenchimento,
- X, Y Coordenadas do canto esquerdo superior,
- width, [Alturae largura do retingulo,
height
<circle> [Desenhaun style |Estilo de apresentagdo. Neste caso define
circulo, a cordepreenchimento,
CX, CY [Coordenadas do centro do circulo,
r Raio do circulo,
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Arvore SVG

<svg id="desenho" version="1.1"
xmlns="http://www.w3.0rq/2000/svg"
width="205" height="370">
c <rect style="fill:#552200"
e x="77" y="179" width="50" height="190"

<circle style="fill:#005500"
CX=II102II Cy="106" r.=II95II />

</svg>
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Carro SVG

O
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Mais Primitivas SVG para o Carro

-
Prim itiva Descrigao Atributos
<path> Descreve um style [Estilo de apresentacio, Neste caso define a
c trajeto que cor de preenchimento e docontorno e a
- isualm ente espessura do contorno,
B sera usado para -
d Sequénciade contorno formada porletras
a definicdo de e o
que representam prim itivas de descrigao do
contornos ge
: contorno e coordenadas.
poligonos,
<text> [nsere um style Estilo de apresentacdo. Neste caso
texto, define a core fonte da letra,

X, Y Coordenadas do esquerdo inferior do
texto.
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Carro SVG

-
| <svg version="1.1" xmlns="http://www.w3.0rq/2000/svg"
width="181" height="130">
<circle style="fill:#lalala" cx="44" cy="90" r="40" />
<circle style="fill:#cccccc" cx="44" cy="90" r="20" />
s <circle style="fill:#1lalala" cx="140" cy="102" r="28" />
C <circle style="fill:#cccccc" cx="140" cy="102" r="14" />

<path style="fill:#6c5353; stroke:#000000, stroke-width:1px"
d="M 180.322,82.637687 172.30769,42.566127
0.50088787,1.4927774
1.5026779,82.637677 ¢ -2.50447,-82.14667965
178.8193221,1e-5 178.8193221,1e-5 z" />

<text style="fill:white; font-size:28px; fongsfamily:Arial"
X=II9II y=II.30II
transform="rotate(10)">
. .carSaur
</text>

</svg>

rl



v DOM em SVG

oo




- -——— = owm

class =

“nameStyle”

X = Mgn
y 44301;
MZO"

r =

- mm = === P

transform

= “rotate(10)”

|..carSaur |

width = “181”

height = “130”

. Lcircle

’

class = “tyre” class = “rim” éf class = “tyre”
cx = “44" cx = “44" Ei cx = “140”

cy = “90” cy = “90” ¥ cy = “102"

r = “40" r = “20" /: EY r = “28"

-
class = “frame” E
d = “M 180.322,..."] .

class = “rim” é
cx = “140” E
cy = “102” ;
r="“14" g




Aplicativo
JavaScript

c1rcle><t1rc1e><t1rcle>

= =/
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SVG em DOM

firStChi:d/\ @:[[ 1
getElementByld()
& :> <text> @—E |
! -

-
firstChiIc&
H—

<c1rcle><t1rcle><c1rc1e><t1rc1e>

=VEVE

Hmmmg

nextSibling nextSibling




v Pattern Observer -
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Eventos
Pattern Observer

Subject
<<interface>>
+Attach(Observer)  f---------=-=--=-==-: >| Observer
+Detach(Observer) +Update()
+Notify()

/\

ConcreteSubject

A

ConcreteObserver




v Eventos e Pattern Observer -
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Eventos e GUI

» Cada acao do usuario ao interagir com uma
Interface produz um evento: arrastar o mouse,
clicar em um botao, etc.

= = Objetos podem ser notificados da ocorréncia
de um evento




JavaBeans
- Eventos

= Seguem o padrao Observer

= Registro de evento detectados
automaticamente

= Registros de observadores (listeners) sao .
“descobertos” por introspeccao:

o add<evento>Listener( <evento>Listener )

o remove<evento>Listener( <evento>Listener )




Eventos

Os eventos em Java sao representados
através de objetos.

1 Tais objetos (eventos) podem ser capturados
@ por objetos através de uma "escuta" -
(listener).

Event Listener

!{“MJ m\"""—m-—

iFonte
{ — Event Listener

do -
/Evento: 2Ieto \

o 'h\""""r pre————,

Event Listener
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Eventos
Pattern Observer

Subject
<<interface>>
+Attach(Observer)  f---------=-=--=-==-: >| Observer
+Detach(Observer) +Update()
+Notify()

/\

ConcreteSubject

A

ConcreteObserver
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Eventos

- Padrao Listener

-
Q Event
EventListener
S <<interface>>
Subject
- ) XyzListener XyzEvent
' | +addXyzLlistener(XyzListener)
+removeXyzListener(XyzListener) +update(XyzEvent) -

>
>

ConcreteSubject ConcreteXyzListener

+fireXyzEvent()




3 Exemplo do Peixe :




RN - _— ‘e
= -

Exemplo do Peixe
- O

EventListener
<<interface>> <<interface>> i terf
Peixel nterface PeixeSubject <<intertace==

PeixelListener

+getTanmanho(): int
+setTamanho(tanenho: int)
=1 +alimenta()

+addPeixeListener(listener: PeixelListener)
+renovePeixelistener(listener: Peixelistener)

Peixe

-tamanho: int
-comida: int

+firePeixeEvent()

+novoTamanho(tananho: int)

4 -

7

\\
/ Q
4 \
4 \
)
] \
’
/ \
] \
’

1

,I
1 \
1

’ \
1 \
Y

PeixeVisualTexto PeixeVisuallmagem




Estilos Arquiteturais
- Estilos de Controle .

Baseada em Eventos




Event-driven systems

* Driven by externally generated events where the timing of
the event is outwith the control of the sub-systems which
process the event.

®* Two principal event-driven models

= Broadcast models. An event is broadcast to all sub-systems. Any
sub-system which can handle the event may do so;

= Interrupt-driven models. Used in real-time systems where
Interrupts are detected by an interrupt handler and passed to some
other component for processing.

®* Other event driven models include spreadsheets and
production systems.

©lan Sommerville 2006 Software Engineering, 8th edition. Chapter 11 Slide 57
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Baseada em Eventos

» Componentes interagem atraves da difusao
(broadcast) de eventos

& " Acao inicia com um componente que ‘anuncia
® um evento

= Evento anunciado pode disparar operacoes em
outros componentes

(Abowd, 1995)

= Exemplo: Publish-Subscribe




Eventos na Web

<html>
<head>
<script type="text/javascript'>
function clicado()

{
alert("Clicou");
}
</script>
</head>
<body>

<a href="#" onclick="clicado()">
Clique aqui</a>

</body>
</html>




Estilos Arquiteturais
et Estilos de Controle

Baseado em Eventos .
Broadcast




Broadcast model

* Effective in integrating sub-systems on different computers
In a network.

®* Sub-systems register an interest in specific events. When
these occur, control is transferred to the sub-system which
can handle the event.

®* Control policy is not embedded in the event and message
handler. Sub-systems decide on events of interest to
them.

* However, sub-systems don’'t know if or when an event will
be handled.

©lan Sommerville 2006 Software Engineering, 8th edition. Chapter 11 Slide 61



Selective broadcasting

1 2 3 4

S S

Event and mesgge handler

©lan Sommerville 2006 Software Engineering, 8th edition. Chapter 11 Slide 62



Estilos Arquiteturais
et Estilos de Controle

Baseado em Eventos .
Interrupcao




Interrupt-driven systems

* Used in real-time systems where fast response to
an event is essential.

* There are known interrupt types with a handler
defined for each type.

* Each type Is associated with a memory location
and a hardware switch causes transfer to its
handler.

* Allows fast response but complex to program and
difficult to validate.

©lan Sommerville 2006 Software Engineering, 8th edition. Chapter 11 Slide 64



Interrupt-driven control

Interrupts

Interrupt
vector

g

Handler Handler Handler Handler
1 2 3 4

Process | Process Process Process

©lan Sommerville 2006 Software Engineering, 8th edition. Chapter 11




3 Pattern Prototype




Pattern Prototype

«interface»
@ Prototype «import»

@® client

QA operation()

Object p = prototype.clone(); T

G ConcretePrototypel

G ConcretePrototype2

Qo clone()

(%D clone()

return copy of self

7 return copy of self 7

Imagem de Giacomo Ritucci (http://en.wikipedia.org/wiki/File:Prototype_UML.svg)




v Pattern Builder




Builder

o Customer Cashier  Restaurant Crew
(Client) (Director) (Blder)

Cirder Eaid = heal

ret hieal

(AG Communication Systems, 1999)
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<<interface>>
Director

Pattern Builder

<<interface>>
Builder
> uilde

+Construct()

+BuildPart()

A\

ConcreteBuilder

+BuildPart()
+ConcreteResult()

Product
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Pattern Builder

- Livro

-
<<interface>>
BuilderLivro
DirectorLivro
<> +criaTitulo(String titulo)
- +criaAutor(String autor)
A +criaDataPublicacao(Date dataPublicacao)

+encerra( y

Ij [\
/ \
/ \
/ \
’
’ ‘\

’ \

ConcreteBuilderTexto ConcreteBuilderXML




DCC Builder

-
DCCType
id: string
versian : stiin
title - MultiLagng
* description - MultiLang
D C C B u ild e r queryinterfacedid: shing) : Interace Type
L]
* |interfaces
DesoriptionType
DeploymentDCC » targethamespace : URI
*
Manifest (XML) +4
interface
Wetadata (OW L [XML) E
-

- Interface (XML +OWL) I l;nﬁrzp
- 0rganization Structure (X0 L) PaCkage Reader mbmmrmjemm
-

Digital Artifacts
. . property  |operation
(physicalfiles) + +
. * PropertyType intefacenperationTypel
uri : AName name :stiing
required : boolean pattern : URI
constraint : ONam style : URI
value : Objest
I + input* | autput

MessageRefType

messagelabel : stin

element : QName

. M S RAS
- Package Reader Package Reader
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DCC Builder Model

<<lnterface=> L o o e e Y <<lnterfaces>

ObsenrerSubject Obsearner

attachinemwObsenver: Obsernver) ‘C{ _____________________________

updateitheObzenver: Obzener)
detachitheObzenver: Obzenver)

a)

<<lnteface=x - -
TerminalFPragrass\iawer

FrogreszObserverSubject

getPercent): int updateitheObsenver: Obsener)

getStated) : string

t‘_?\ <zInterfaces=

T DCCBuilder
FackageReader b ________ S |buildD CECid: string,wersion: string)
buildintefacesbescription(targetdamespace: string)
parseFackagelpackageStream: DataStream,builder; DCCBuilder) addintedfacelname: string, extends: string style Default: string)
& & addintedfaceOperationiname: string,pattarn: string,.style: string)

addOperationP arametenrole: parameterRole, meszageLlabel: string,elementType: string)

ModelDCCBUilder
IM5FackageReader

doc i DCCType

buildDECid: string,wersion: string)
buildintefacesbescription(targetd amespaces: string)
addintedfacelname: string, extends: string, styleDefault: string)
addintedfaceOperationiname: string,pattern: string.style: string)

parseFackagelpackageStream: DataStream, builder; DCCBuUildgr)
attachinemwObsenver: Obsernver)
detachitheObzenver: Obzener)
getPercent): int

. addOperationP arametenrole: parameterRole, meszagelabel: string,elementType: string)
getState) : string

getDCC0: DEC Type

v

RASFackageReader
DECType
id : string
parseFackagelpackageStream: DataStream,builder: DCCBuilder warsian : string
attachinemObsener: Obsenrer) title : MultiLang
detachitheObzenver: Obzener) o PV e -
ettt ittt Frp 2
getPercent): int
getState) : string




SAX

= Tecnologia para acesso a documentos XML
= AP| baseada em eventos.

= Se tornou a mais estavel APl XML largamente
i utilizada [DODO1].
= |[niciou como uma solucao para acesso a
documentos XML por programas Java.

= Hoje tem sido portada para outras linguagens
de programacao, tal como: C++, Pascal, Perl,
Phyton, etc.




SAX - Es:tudo'de!Cascp)ﬁ '

<FICHARIO>
<INDIVIDUO nome="Asdrubal da Silva'>
<IDADE>15</IDADE>
<SEXO>masculino</SEXO0O>
</INDIVIDUO>
& <INDIVIDUO nome="Quincas Borba'">
- <IDADE>33</IDADE> -
' <SEXO>masculino</SEXO0>
</INDIVIDUO>
<INDIVIDUO nome="Doriana Margarina'>
<IDADE>42</IDADE>
<SEXO>feminino</SEX0>
</INDIVIDUO>

</FICHARIO>




F_

SAﬁ( - Es;tudo deTCaso p

& ========== Inicio do Documento ==========
"Inicio de elemento: DOCUMENTO
Inicio de elemento: INDIVIDUO
(atributos): nome=Asdrubal da Silva;
Inicio de elemento: IDADE
Texto: 15
Final de elemento : IDADE
Inicio de elemento: SEXO
Texto: masculino

- Final de elemento : SEXO
- Final de elemento : INDIVIDUO
mdl  Tnicio de elemento: INDIVIDUO o

(atributos): nome=Quincas Borba;
Inicio de elemento: IDADE

Texto: 33 Inicio de elemento: INDIVIDUO
Final de elemento : IDADE (atributos): nome=Doriana Margarina;
Inicio de elemento: SEXO Inicio de elemento: IDADE
Texto: masculino Texto: 42
Final de elemento : SEXO Final de elemento : IDADE
Final de elemento : INDIVIDUO Inicio de elemento: SEXO

Texto: feminino
Final de elemento : SEXO
Final de elemento : INDIVIDUO
Final de elemento : DOCUMENTO
========== Final do Documento ==========
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Instanciar o parser SAX

-

i SAXParserFactory spf =
SAXParserFactory.newInstance();

SAXParser sp = spf.newSAXParser();

@ " Aclasse SAXParser representa o parser SAX. ]

» SAXParserFactory - fabrica de objetos
SAXParser

o define objetos capazes de construir objetos
SAXParser
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Objetos que manipulam os eventos

-

e XMLReader xr = sp.getXMLReader();

Xr.setContentHandler(this);

MIErroSAX es = new ErroSAX(),
=IxXr.setErrorHandler(es),

= A propria classe (this) manipula eventos de
conteudo.

= Um objeto da classe ErroSAX manipula
eventos de erro.
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Eventos de conteudo

wpublic class SAXBasico extends
" org.xml.sax.helpers.DefaultHandler

{

public void startDocument()
™ public void startElement(...)

public void characters (...)

public void endElement(...)

public void endDocument()
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Eventos de conteudo

" Método Acionado quando o parser encontra
startDocument Inicio do documento

-“. . 7 . -
startElement INnicio de um elemento
characters conteudo texto
endElement final de um elemento

endDocument final do documento
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Iniciar processo de rastreamento

Xr.parse("file:" + nomeArquivo);

L = O método parse dispara todo o processo de
rastreamento.

= A partir dai o documento XML sera lido,
analisado e os respectivos metodos serao
notificados.
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