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Limitacoes da POO
i_

POO ¢ o paradigma de programacao da atualidade:
Engenharia de Software

metodologias e ferramentas

POO tem algumas limitagdes:

requisitos transversais (cross-cutting concerns)

encapsulamento de requisitos transversais
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__I'I_Exemplos de requisitos transversais

seguranca
persisténcia
auditoria e depuragao aplicagio ~ POA

tratamento de excecoes

otimizagao de desempenho
concorréncia e sincronizagao
regras e restricoes do negocio
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nIIIIF_{astreamento usando POO

class Tracing {

public static void entry(String s) ({
(///;;A—j System.out .println("entry: " + s);
F_A_T }
A public static void exit (String s) {
™ System.out .println("exit: " + s);

}

class Person {
private String name = "";

public void setName (String name) { ‘/////.
Tracing.entry ("setName ("+name+") ") ; O ,
this.name = name; F_A_T|. M
Tracing.exit ("setName () ") ; = m V_A_j

} \‘I ]




:I'I_Droblemas com essa abordagem

Redundancia /

Fraca coesao —4 ®

Forte acoplamento
Dificuldade de compreenséo
Dificuldade de manutencao

Dificuldade de reutilizagao
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. A causa dos EroBIemas da POO
A decomposicao primaria
na POO é feita no plano.

_ O requisito transversal fica
aRe \ P% espalhado pelas classes porque
matado ha dimensao erradal

O requisito transversal € ortogonal
a decomposicao primaria!
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Principios basicos da POA
i_

A separacao de requisitos transversais € um
principio que deve guiar todas as etapas numa
metodologia de desenvolvimento de software.

A modularizacao de requisitos transversais
deve ser feita através de uma nova unidade de
encapsulamento, denominada aspecto.

Novembro/2002 Silvio do Lago Pereira 10



1I_ngredientes essenciais na POA

= Classes: encapsulam requisitos funcionais.
= Aspectos: encapsulam requisitos transversais.
= Weaver: entrelaca classes e aspectos num programa.

‘ ﬁ rograma
classes @ ek

weaver :>

' aspectos ﬁ
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__I-I_Benefl'cio esperado da POA

Boa modularidade, mesmo quando temos requisitos
fransversais:

facilidade de desenvolvimento

facilidade de manutencéo

facilidade de reutilizagao
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' ?
_1'9 que e AspectJ “

E uma extensao de Java, orientada a aspectos.

E um weaver que implementa POA em Java.
E um preprocessador.

Facil de aprender e utilizar.

Disponivel gratuitamente.
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__héspectos versus classes

Aspectos sao similares a classes:
tém um tipo;
podem ser estendidos;
podem ser abstratos ou concretos;
podem conter campos, métodos e tipos como membros.
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__héspectos versus classes

Aspectos sao diferentes de classes:

nao tém construtor, nem destrutor:
nao podem ser criados com o operador new;

podem conter pointcuts € advices COMO Membros;

podem acessar membros de outros tipos.
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,‘{oinpoints

= S80 pontos na execugao de um programa, onde
aspectos podem interceptar classes.

’ dCesso a

chamada 7
de método

execucao
de método
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Joinpoints
i_

Joinpoints sdo identificados por designadores:

call (Signature)

execution (Signature)
initialization (Signature)
handler (TypePattern)

get (Signature)

set (Signature)

this (TypePattern)

target (TypePattern)

args (TypePattern, ...)
within (TypePattern)

cflow (PointCut)
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Joinpoints
i_

Designadores podem ser genericos:

call (* set*())

call (public Person.*(..))
call (void foo(..))
call(* *(..))

call (*.new(int, int))
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Pointcuts
-

= Predicados que definem conjuntos de joinpoints.

pointcut traced() :
call (public * set*(..));
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nIIIIlfointcuts

= Pointcuts podem ser definidos como expressoes
booleanas, empregando-se !, && e ||.

pointcut move () :
call (Point.setX(..))
call (Point.setY(..))
call (Line.setP1(..))
call (Line.setP2(..));
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,‘Eointcuts

= Pointcuts tambéem podem ter argumentos.

pointcut move (Object m, Shape s):
this(m) && target (s) &é&
(call (Point.setX(..))
call (Point.setY(..))
call (Line.setPl(..))
call (Line.setP2(..)));
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~Advices
e

Sao trechos de codigo associados a pointcuts, que
Injetam um novo comportamento em todos os
joinpoints representados pelo pointcut.

Tipos:

before / Before

advice
after chamado

\
around Ve

After
advice |
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Advices
]r.

Formas basicas:

before (param) : pointcut (param) {...}
after (param) : pointcut (param) {...}

after (param) returning [formal]

pointcut (param) {...}

after (param) throwing [formal]

pointcut (param) {...}

type around(param) [throws typelist]

pointcut (param) {...}
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.. riuxo dae inrormacao

designador

args (index) && call(*get*(..));

/\ ;.‘.
before (int index) : get (index) {

~—_ — advice

§o,
(o)
-
o]
ct
(9]
o
ﬂ

Q
()]
ct
-
o]
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-
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Q.
()]

z

[

pointcut

System.out .println (index) ;

codigo

it
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. EXEITIE'O: Hello world!

public class Hello {
public static void main(String args|[]) {
System.out .println("Hello world!");

}

public aspect Greetings {
pointcut pc() : call(* *main(..));
before() : pc() { System.out.println("Hi."),; }
after() : pc() { System.out.println("Bye..."); }
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. EXGITIE'O: Hello world!

>ajc Hello. java Greetings. java

>java Hello

Hi.

Hello world!
Bye. ..
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: EXEITIE'O: Hello world!

/* Generated by AspectJ version 1.0.6 */

import java.io.¥*;

public class Hello {
public static void main(String[] args) {
try {
Greetings.aspectInstance.beforel$ajc();
Hello.main$ajcPostCall (args);
} finally {
Greetings.aspectInstance.after0$Sajc();

}
public Hello() {
super () ;

}

public static void main$ajcPostCall (String[] args) {

System.out.println ("Hello world!");
}
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Exemplo: Hello world!

/* Generated by AspectJ version 1.0.6 */
public class Greetings {

public final void beforeO$ajc() {
System.out .println("Hi.");

}
public final void afterO0S$ajc() {

System.out.println("Bye...");

}
public Greetings () ({

super () ;
}
public static Greetings aspectInstance;
public static Greetings aspectOf () {
return Greetings.aspectInstance;
}
public static boolean hasAspect () {
return Greetings.aspectInstance != null;
}
static {
Greetings.aspectInstance = new Greetings();

}
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-I-BEﬂQXéO: thisJoinPoint

E uma variavel especial predefinida.

E similar a variavel t his em Java.

Disponibiliza varias informacdes a respeito do
joinpoint que disparou o advice.

Exemplos:

thisJoilnPoint.toString()
thisJoinPoint.getArgs ()
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n=llIl_ntroduction

= Um forma de introduzir novos membros a classes e
interfaces ja existentes.

public int Foo.bar (int x);
private int Foo.counter;
declare parents: Mammal extends Animal;

declare parents: MyThread implements

MyThreadInterface;
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. Reusabilidade

public abstract aspect Tracing {

protected abstract pointcut trace();

// advice code

public aspect MyTracing extends Tracing ({

// just define which calls to trace

protected pointcut trace(): call(* set*());
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. Rastreamento

aspect Tracing {

pointcut traced() : call (public * Person.*(..));
before () : traced() {
System.err.println("entry: " + thisJoinPoint);

}
after() : traced() {
System.err.println("exit: " + thisJoinPoint);

}
}

class Person {
private String name = "";
public void setName (String name) {

this.name = name;

}
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: Slncronlzagao

aspect Synchronization ({

private Semaphore s = new Semaphore();
pointcut updateSem(): call (public void set*(..));

before () : updateSem() { P(s); }

after () : updateSem() { V(s),; }
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) Gtimizagao

public class Fibonacci {

public static int fib(int n) {

if(n< 2 ) {
System.err.println(n + ".");
return 1;

}

else {
System.err.print(n + ",");
return fib(n-1) + fib(n-2);

}

}

public static void main(String[] args) {
int £ = £ib(10);
System.err.println("Fib (10) = " + f);




,‘gtimizagéo

aspect Memoization (

private HashTable cache = new HashTable();

pointcut fibs (int n):
execution (int Fibonacci.fib(int)) && args(n);

// calculate only if not already in cache!

int around(int n): fibs(n) {
Integer result = (Integer)cache.get (new Integer(n));
if (result == null) {
int £ = proceed(n); // not found, calculate!

cache.put (new Integer(n), new Integer(f));
return £;

}

else return result.intValue(); // found, done!
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