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Programare orientata aspect



Cuprins

e Paradigme de programare: OOP, AOP
e Problemele POO

a Conceptele AOP

e AspectJ

o Exemple
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Introducere



Programare orientata obiect L

OOP = paradigma de programare caracterizata prin:

e Mmodelarea naturala a entitatilor unei probleme prin
clase

o descrierea unei aplicatii sub forma unei mulfimi de
obiecte ce comunica prin transmiterea de mesaje

e Implementarea unor concepte:
o abstractizare
a Incapsulare
a polimorfism, ...

o beneficiaza de sabloane de proiectare
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ldentificarea functionalit atilor L

Un concern este o functionalitate necesara unui sistem
software care trebuie implementata de o anumita
secventa de cod.

Analiza — Modelare — Implementare

Exemplu: "Se cere construirea unei aplicatii care sa tina
evidenta unor produse, marfuri,obiecte de inventar
caracterizate de denumire, pret, etc.".

=

Tehnologii Java — p.5/*



ClasaPr oduct (1) L

Concern 1: Product

public class Product {
private String nane;
private float price;

public Product() {
}

public float getPrice() {
return price,;

}

public void setPrice(float price) {
this.price = price;

}
.

=
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Schimbarea specificatiilor

"Se doreste ca shimbarile de pret ale articolelor sa fie
memorate intr-o arhiva"

Concern 2: Logger

public class Logger {

public Logger() {
/'l instantiaza nmecani smul de 1 o0gging

}

public void wite(String text) {
/'l scrie textul

}
}

=
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ClasaPr oduct (2) L

public class Product {
private float price;
private Logger | ogger;

public Product() {
| ogger = new Logger();

}

public float getPrice() {
return price,

}

public void setPrice(float price) {
| ogger.wite("Price changed: " + this.price + " ->" + price);
this.price = price;

}

L
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Crosscutting L

Clasa Pr oduct nu mai gestioneaza doar interesele sale
(Concern 1) ci trebuie sa indeplineasca si cerinte legate
de al doilea interes (Concern 2).

Clasa a fost taiata (crosscut) de concern-uri in sistem.

Crosscutting = situatia cand o cerinta a sistemului este
indeplinita prin plasarea de cod in diferite clase dar acest
cod nu tine de functionalitatea specifica a conceptelor
modelate de respectivele clase.

=
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Crosscutting

Persistence

Imple mentation
Modules




Impr astierea codulul L

Impr astierea codului / Scattered code = codul necesar
indeplinirii unui concern este raspandit in multiple clase
si metode, necesare pentru indeplinirea altui concern.

cl ass Product {
Logger | ogger;
float price;

\ .
public class Commodity {

Logger | ogger;
fl oat purchasePri ce;

fl oat sell Price:

} e

=
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Incalcirea codulul

Incalcirea codului / Tangled code = folosirea unel
singure metode sau clase pentru implementarea a

numeroase concern-uri.
cl ass Product {

public String setPrice(float price) {
/1l Autorizare
User user = Application.getCurrentUser();
| f (!user.hasPerm ssion("price.change") {
t hrow new Aut hori zati onExcepti on(user, "price.change");

}

/'l Loggi ng

| ogger . wite("Price changed: " + this.price + " ->" + price);
this.price = price;

}

public void save() { // Persistenta

"
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=

Efectele Tntretaierii intereselor

e Clase dificil de schimbat

Rescrierea mecanismului de autorizare implica
rescrierea tuturor claselor care 1l utilizeaza.

a Cod care nu poate fi refolosit

Clasa Pr oduct este legata de mecanismele de
logging, autorizare, persistenta.

e Dificult ati in a asigura mentenanta

o testare
a depanare
a optimizare
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Solutii OOP L

Scopul:

e Eliminarea / Diminuarea efectelor intretaierii
Intereselor

a Separarea aspectelor algoritmice de structura
entitatilor

Solutii OOP:
e Template Pattern
o Visitor Pattern

=
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Template Pattern L

public abstract class Gane {
protected int playersCount;
abstract void initializeGane();
abstract void nmakePl ay(int player);
abstract bool ean endO Gane() ;
abstract void printWnner();

final void playOneGne(int playersCount) { // <-- Metoda sabl on
t hi s. pl ayersCount = pl ayersCount;
initializeGnme();

int j = 0;
while (!endO Gane()) {
makePl ay(j):

i =(j + 1) %playersCount;
}
printWnner();

}

}
Ipubl i c class Chess extends Gane { ... }

blic class Poker extends Gane { ... }
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Visitor Pattern L

interface Visitable {
public void accept(Visitor visitor);

}

cl ass Product inplenents Visitable {

public void accept(Visitor visitor) {
visitor.visit(this);
}
}

class Algorithminplenents Visitor {
public void visit(Product p) {

}
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Solutia AOP



Ce este AOP ? L

a 1996, Xerox Palo Alto Research Center (PARC),
Gregor Kiczales

e Paradigma de programare ce adreseaza separarea
concern-urilor

o AOP nu are ca scop inlocuirea OOP ci ofera un nivel
suplimentar de abstractizare

a Extinde platforme de programare existente

o Pune la dispozitie un mecanism (limbaj, extensie)
pentru descrierea concern-urilor ce intretaie alte
componente
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Abordarea orientata aspect L

o Descompunere : Analiza cerintelor va identifica doua
tipuri de functionalitati:
a common concerns (product)
a crosscutting concerns (logging)

e Implementare : se va face folosind instrumente
specifice metodologiei folosite:
o clase (Pr oduct)
a aspecte (Loggi ng)

e Recompunere : se va face folosind un integrator

(weaver) pentru care trebuie definite reguli de
compunere

=
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Abordarea orientata aspect

Weaver

Concern
Identifier




Functionarea unui integrator L

Intrare
e Clasa Pr oduct
e Clasa Logger

e Regquli de integrare: "memoreaza schimbarea
pretului”

Weaver

Rezultat
e Clasa Product Wt hLoggi ng

=
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Tipuri de Iintegratoare

o Compile-time (Compilator)
a Link-time (Linker)

e Load-time (Classloader)
e Run-time (Masina virtuala)



Anatomia AOP L

Limbaje de programare orientat pe aspecte: Aspect],
JBoss AOP, Spring AOP, etc

e Specificatii pentru:
o Implementarea concern-urilor
o Definirea regulilor de integrare

e Implementare
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AspectJ



Ce este Aspectd ? L

Extensie orientata aspect a platformei de
programare Java

©

Sintaxa limbajului Java-like

Dezvoltat initial la Xerox PARC (2001)

Disponibil in cadrul Eclipse Foundation

Integrare cu medii de lucru (Eclipse, Netbeans, etc.)
Standard de-facto pentru AOP

"Crosscutting objects for better modularity"

e P P P PP
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Specificatiile limbajului L

Joinpoint

Pointcut

Advice

Regula de integrare: Pointcut + Advice

e P P P P

Aspect

Instrumente . compiler (ajc), debugger (ajdb),
documentation generator (ajdoc), program structure
browser (ajbrowser)

=
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Hel | oWor | d L

[l Hellowrld.java
public class Hellowrld {

public static void say(String nessage) {
System out . printl n(message);

}

public static void sayToPerson(String nessage, String nane) {
Systemout.println(nane + ", " + nessage);

}
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Manner sAspect

/1 Manner sAspect.java
publ i c aspect MannersAspect {
poi nt cut cal |l SayMessage()
call (public static void HelloWwrld.say*(..));

before() : call SayMessage() {
Systemout. println("God day!");

}

after() : call SayMessage() {
Systemout. println("Thank you!");

}
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Puncte de le@tura (joinpoints) L

Joinpoint = o locatie bine definita in codul primar unde
un concern va intretaia aplicatia.

e Apelul / executia unei metode
Apelul / executia unui constructor

Q
a Accesari ale unei proprietati (citire / scriere)
o Tratarea erorilor

Q

Initializarea statica a claselor
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Pointcuts L

Pointcut = constructie sintactica care specifica un punct
de legaura si expune contextul acestuia.

e call (Met hodOr Construct or SI gnat ur e)
e execution(Met hodO Constructor Si gnat ure)

e get(FieldSignature),
set (Fi el dSi gnat ure)

e handl er (Excepti onTypePatt ern)
e staticinitialization(TypePattern)

=
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Exemple de puncte deaiere L

call (public void Myd ass. nyMet hod(String))
call (* . myMethod(..))

call (Myd ass. new())

execution( Myd ass+. new..))

get (PrintStream System out)
set(int Myd ass. x)

handl er (| OExcepti on+)
handl er ( Renot eExcepti on)
handl er (Credi t Car d*)

staticinitialization(Md ass)
staticinitialization(Md ass+)

=
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Advice L

Advice = secventa de cod ce trebuie executata la un
moment specificat de un pointcut:

e before
e after
e around
before() : call(public » MO ass.*(..)) {
Systemout.println("Before: " + thisJoinPoint + " " +
SystemcurrentTineMIlis());
}
after() : call(public » M/Odass.*(..)) {
Systemout.println("After: " + thisJoinPoint + " " +
SystemcurrentTineMIlis());
}

=

Tehnologii Java — p.32/t



Expunerea contextulul L

a this: Obiectul apelant
a target: Obiectul apelat
a args: Argumentele

voi d around( Connecti on conn) .
cal |l (Connection.close()) && target(conn) {

| f (enabl ePooling) {
connect i onPool . put (conn);
} else {
proceed();

}
}

=
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Aspect L

Aspectele sunt create in aceeasi maniera ca si clasele

si permit incapsularea completa a codului legat de un
anumit concern.
aspect Loggi ngAspect {
public void log(float oldPrice, float newPrice) {
Systemout.printin(oldPrice + " ->" + newPrice),;

}

poi nt cut priceChange(Product prod, float price) :
call (public » Product.setPrice(float)) &&
args(price) && target(prod);

bef ore( Product prod, float price): priceChange(prod, price) {
| og(prod. getPrice(), price);
}

}

=
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Aspect vs. Claga (1)

Aspects are similar to classes because...

Q

Q

Q
Q
Q

©

aspects have type
aspects can extend classes and other aspects

aspects can be abstract or concrete
non-abstract aspects can be instantiated

aspects can have static and non-static state and
behavior

aspects can have fields, methods, and types as
members

the members of non-privileged aspects follow the
same accessiblility rules as those of classes
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Aspect vs. Claga (2) L

Aspects are different than classes because...

e aspects can additionally include as members
pointcuts, advice, and inter-type declarations;

e aspects can be qualified by specifying the context in
which the non-static state is available

e aspects can’t be used interchangeably with classes

e aspects don’t have constructors or finalizers, and
they cannot be created with the new operator; they
are automatically available as needed.

e privileged aspects can access private members of
L other types
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Scenarii de utilizare a aspectelor



Tracing L

Tracing = urmarirea fluxului informatiilor - al apelurilor de
metode facute n timpul executiei.

publ i c aspect Trace {
poi ntcut nmethod() : execution(* *.*(..));
before() : nmethod() {
Systemout.println("--> enter " +
t hi sJoi nPoi nt. get Si gnature() + "nmethod");
}
after() : nmethod() {
Systemout.println("<-- exit " +
t hi sJoi nPoi nt. getSignature() + "nmethod");
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Verificarea conditiilor L

Validarea si prelucrarea argumentelor primite de metode.
publ i c aspect ArgunentValidator {

poi ntcut nmethod(String s)
call (public void nyd ass.func(String)) && args(s);

void around(String s) : nethod(s) {
if (s ==null || s ="")
proceed("enpty")
else if (s.length > 64) {
proceed("string too |ong")
el se
proceed(s);
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Logging L

Logging = Inregistrarea cronologica a unor evenimente
(apeluri de metode, exceptii) cu scopul de a analiza un

sistem software aflat in productie.

publ i c aspect ExceptionLogging {
poi nt cut sonmeMet hod() : execution(* *.*(..));
after() throwing : soneMethod() {
Systemout. println("Exception thrown at: " +
t hi sJoi nPoi nt. getSignature() + "nethod");

}

poi nt cut soneHandl er () : handl er (Excepti on);
before() : soneHandler() {
Systemout. println("Exception caught at: " +
t hi sJoi nPoi nt. getSignature() + "nmethod");
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Profiling L

public aspect Profiling {
long t1, t2;
poi ntcut nethod() : execution(* *x.*(..));
before() : nmethod() {
tl = SystemcurrentTineMIIlis();
}

after() : nmethod() {
t2 = SystemcurrentTineMIlis();
Systemout. println(thisJoinPoint.getSignature() + "" + (t2 - t1l)
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Autorizare

publ i c aspect Authorization {
poi nt cut nanme(User user, String s)
(setFirstNane(User, String) || setlLastNane(User, String))
&% args(user, s);

poi nt cut contact(User user, String s)
(set Phone(User, String) || setEmail (User, String))
&% args(user, s);

around(User user, String s) : nane(user, s) {
i f (user. hasPerm ssi on("nane. change")) {
proceed(user, S);

}
}

around(User user, String s) : contact(user, s) {
| f (user.hasPerm ssion("contact.change")) {
proceed(user, Ss);

|.}}
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Recalculare cos compraturi L

Aspect pentru urmarirea schimbarilor starilor ce
afecteaza valoarea cosului.

pri vate bool ean Shoppi ngBasket.isDirty = fal se;

poi nt cut basket Change( Shoppi ngBasket basket):
(execution(public void addlten(Shoppi ngBasketltem ..))
| | execution(public void renovex(..))) && this(basket);

poi nt cut groupChange( Shoppi ngBasket G oup group):
(execution(public void setDeliveryMediun(..))
|| execution(public void setCopies(..))) && this(group);

af t er (Shoppi ngBasket basket) returning : basket Change(basket) {

basket.isDirty = true;

}

=
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Subject/Observer

Folosirea aspectelor pentru a implementa diverse
sabloane de proiectare.

e Interfata Cbser ver

e Interfata Subj ect

a Protocolul abstract Subj ect Cbser ver Pr ot ocol
a Clase concrete de tip Gbser ver si Subj ect

e Implementare concreta a protocolului
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Cbserver, Subj ect L

I nterface Subject {
voi d addCbserver (Cbserver obs);
voi d renoveCbserver (Observer obs);
Vect or get Cbservers();
(hj ect getData();

}

I nterface QOobserver {
voi d set Subj ect (Subj ect s);
Subj ect get Subj ect () ;
voi d update();

Tehnologii Java — p.45/*



Subj ect Qbser ver Pr ot ocol L

abstract aspect Subject CbserverProtocol {
private Vector Subject.observers = new Vector();
private Subject Cbserver.subject = null;
abstract pointcut stateChanges(Subject s);
after(Subject s): stateChanges(s) {
for (int i =0; i < s.getCoservers().size(); i++) {
((QObserver)s. get bservers().elenentAt(i)). update();
}

}
public void Subject.addOoserver (Observer obs) {

observers. addEl enent (obs) ;
obs. set Subj ect (t hi s);
}
public void Subject.renoveCbserver(Cbserver obs) {
observers. renoveEl enent (obs) ;
obs. set Subj ect (nul l);

}
public Vector Subject.getObservers() { return observers; }
L public void (bserver. set Subj ect (Subject s) { subject =s; }

public Subject (Cbserver.getSubject() { return subject; }
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But t on L

cl ass Button extends java.awt.Button {
Button() {
super () ;
set Label ("cycl e");
addActi onLi st ener (new ActionLi stener() {
public void actionPerforned(ActionEvent e) {
Button.this.click();

}
1),
}

public void click() {}
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Col or Label L

cl ass Col or Label extends Label {

Col or Label () {
super () ;

}

final static Color[] colors = {Color.red, Color. bl ue,

Col or. green, Col or. nagent a};
0;
O;

private int col orlndex
private int cycl eCount
voi d colorCycle() {
cycl eCount ++;
colorlndex = (colorlndex + 1) %col ors.|ength;
set Backgr ound(col ors[col orl ndex]);
set Text ("" + cycl eCount);
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Subj ect Cbser ver Prot ocol | nﬂ

Subiectul: But t on, observatorul: Col or Label

aspect Subj ect Cbserver Protocol I npl extends Subj ect Goserver Prot ocol {

decl are parents: Button inplenents Subject;
public Cbhject Button.getData() { return this; }

decl are parents: Col orLabel inplenents Cbserver;
public void Col orLabel . update() {
col orCycl e();

}

poi nt cut st at eChanges(Subject s):
target(s) &&
call (void Button.click());
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Concluzi

a Princiile AOP si OOP se completeza reciproc
o OOP adreseaza functionalitatile principale
a AOP adreseaza functionalitatile ce taie sistemul

e Limbajele dedicate AOP extind platforme existente
de programare

e Exista interes crescut din partea industriei (JBosS)
e AOP ="The next big thing" ?
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