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Enterprise Java Beans



Cuprins

Introducere
Nivelul de logica a aplicatiei
EJB 1n arhitectura Java EE

Tipuri de bean-uri
a Session Beans
a Message-Driven Beans

e Inversion of Control si Dependency Injection
e Modele de organizare si incapsulare a logicii
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Nivelul de logica

e PP P P P

Scalablilitate

Tranzactii

Controlul concurentei
Persistent a
Autentificare si autorizare

Comunicare standard (cu diferite tipuri de clienti)
a sincron (apeluri la distanta)
a asincron (mesaje)
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Scalabilitate L

Scalabilitatea indica gradul in care capabilitatile unui
sistem cresc pe masura ce acesta este extins prin
adaugarea de noi resurse (hard).

Sistem scalabil - sistem in care performantele cresc
proportional cu resursele adaugate.

Obtinerea scalabilitatii:

e vertical - adaugarea de resurse unui singur nod
(procesor, memorie, etc)

e orizontal - adaugarea de noi noduri in sistem
— Clustering, Load-balancing

Legea lui Amdahl

=
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Tranzactii L

Tranzactie - unificarea unui set de operatiuni intr-o
unitate de executie atomica.

begi n transacti on
extrage(contl1l, sunm);
depune (cont2, summ);
actualizarelstoric();

conmmt transaction

Daca toate operatiunile reusesc — COVWM T
Daca una din operatiuni nu reuseste — ROLLBACK

=

Tehnoloaii Java — p.7/¢



Modele tranzactionale L

o Simple (Flat)
O tranzactie este o unitate indivizibila de lucru.

e Imbricate (Nested)
O tranzactie poate contine la randul el alte tranzactii
mai fine.

e Distribuite
In tranzactii sunt implicate mai multe servere si
resurse aflate in retea (Protocolul two-phase commit)

Un sistem enterprise trebuie sa ofere un serviciu de
coordonare a tranzactiilor. In Java EE: JTS (Java
Transaction Service), JTA (Java Transaction API)
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Controlul concurentel L

Concurent a - executia cotnrolata a tranzactiilor, fara a
afecta consistenta / integritatea datelor.

a Coliziune - Doua sau mai multe tranzactii incearca
modificarea / accesarea aceleiasi entitati.
a Blind write / Lost update (Write-Write)
a Dirty read (Write-Read)
o Non Repeatable read / Phantom read
(Read-Write)
e Mecanisme de control
a Optimistic Locking
a Pessimistic Locking

=
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Enterprise Java Beans



Tehnologia EJB L

Tehnologia EJB = Set de specificatii inclus Tn arhitectura
Java EE pentru dezvoltarea de componente server-side
la nivelul de logica a aplicatiilor enterprise.

e Standard agreat de industrie

e Portabilitate la nivelul serverelor de aplicatii
a Dezvoltarea rapid a de aplicatii

o Crearea unei piete de componente

=
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Ce sunt EJB-urile ? L

Componente EJB = componente server-side ce ofera o
anumita functionalitate si pot fi instalate intr-un server de
aplicati.
o Simplificarea procesului de creare a aplicatiilor
a focalizare asupra logicii propriu-zise

a decuplare / modularizare
a localizare si accesare standard

e Integrare cu mecansimele de persistenta
e Integrare cu serviciile de mesagerie
e Integrare cu arhitectura serviciilor Web

=
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Containere EJB

Application:
Client
'En:_mlal_l_'ler

Client Machine

JZ2EE Server

P SN -
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| Serviet JSP Page

Web Container.

-'El't‘tEIFlriEE 'IIEI'I‘tE!'priE-‘E
Hean . Bean

E.JB Container
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|dentificarea bean-urilor

Location Transparency
Locatia precisa a unei componente Bean ce va executa o

anumita cerere nu este cunoscuta de apelant. Accesul la
componenta presupune:

o ldentificarea el pe baza unui nume
Localizarea se va face folosind un serviciu de nume

si JINDI

e Apelul propriu-zis
Va fi realizat local sau prin RMI

Avantaje: continuitate in exploatare, scalabilitate.

=
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Bean-uri Remote/ Local L

In functie de locul de unde vor fi apelate, bean-urile pot fi:

e Remote - 1n situatia cand bean-ul respectiv trebuie
sa poata fi accesat de oriunde din retea
client «» stub <+ (marshalling) +> skeleton + EJB
Transmiterea parametrilor implica serializarea
acestora.

e Local - cand bean-ul este de "uz intern", fiind apelat
de alte componente aflate in aceeasi JVM.

client + EJB
Transmiterea parametrilor se face prin intermediul

referintel.
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Reutilizarea bean-urilor

Instance Pooling
Pool = A pune Tn comun; fond comun.

Containerul EJB este responsabil cu:
e Instantierea,

e distrugerea si
e reutilizarea componentelor EJB.

Avantaj : economisirea resurselor

=
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Tipuri de bean-uri L

a Session
Modeleaza actiuni : autentificare si autorizare,
accesarea unui sistem extern sau a unei baze de
date, apelarea altor componente, etc. Optional, pot
Implementa servicii web .

e Message-driven
Beanuri de tip actiune ce pot fi apelate prin mesaje.

a Entity (deprecated)
Modeleaza date, fiind obiecte ce contin informatii
dintr-un mediu persistent.
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Bean-uri de tip Session



Ce este unSession Bean ? L

Session Beans = Obiecte ce implementeaza o anumita
actiune : conexiune la o baza de date, tranzactie
bancara, compresie audio/video, etc.

e Au un singur client
e Nu sunt persistente (au o durata limitata de viata)

e Sunt de trel tipuri

a Stateful - mentin o stare conversationala intre
apeluri ale aceluiasi client

a Stateless - nu mentin nici o stare intre apeluri;
pot implementa servicii Web

a Singleton - partajate la nivelul aplicafiel

=
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Stateless - ciclul de viad L

1. Dependency injection, if any
2. PostConstruct callbacks, if any

Exist Ready

PreDestroy callbacks, if any
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Stateless Bean Pooling

Client

"

Invokel)

S,

Rermata

EJB Object

Interface

Statedess Bean Pool
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Crearea unui Stateless Bean

e Interfata care descrie bean-ul (opt 3.1)
e Clasa care implementeaza functionalitatea

e Aplicatia client

Tehnoloaii Java — p.22/¢



Interfata Hello L

Remote
| nport javax. ej b. Renot e;
| *
* Interfata care descrie functionalitatea bean-ul ui.
* [
@Renot e
public interface Hello {
String sayHell o(String nane);
}

Local

| nport | avax. ej b. Local ;

@.ocal

public interface HellolLocal {
String sayHell o(String nane);
}

=
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ClasaHelloBean

O clasa poate implementa interfata Local , Renpt e sau
ambele.

| nport javax. ejb. Stat el ess;

| *
* (Clasa care i nplenenteaza functionalitatea bean-ul ui.
* [

@bt at el ess(nanme="hel | 0")

public class Hell oBean inplenents Hello {

public HelloBean() {
}

public String sayHell o(String nane) {
return "Hello " + nane + "1";

}
}

=
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Aplicatia client

public class Main {

public static void main(String[] args) {

try {
Initial Context ctx = new Initial Context();

Hell o hell oBean = (Hell o) ctx.|ookup("hello/renote");

String result = hell oBean. sayHel | o("duke");
Systemout.println(result);

} catch(Nam ngException e) {
Systemerr.println(e);

}
}
}

=
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Stateful - ciclul de viata L

Does Not

Exist

Timeout
1. Remove method

or Timeout
1. Dependency injection, 2. PreDestroy callbacks,
if any if any

2. PostConstruct callbacks,
it any

PrePassivate
callbacks, if any

Ready - Passive

PostActivate
callbacks, if any
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Interfata ShoppingCart L

| nport java.util.List;

| * *

* |nterfata care descrie functionalitatea bean-ul ui.
* [

public interface ShoppingCart {

public void addltem(String nane);
public void renovelten(String nane);
public List<String> getContents();
public void save();
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ClasaShoppingCartBean

@5t at ef ul (nane="shoppi ngCart)
@Renot e( Shoppi ngCart . cl ass)
public class Shoppi ngCartBean i npl enents Shoppi ngCart {
Li st<String> contents;
@Post Const ruct
public void init() {
contents = new ArrayList<String>();
}
public void addltem(String title) {
contents.add(title);
}
public List<String> getContents() {
return contents;

}
@renove
public void save() {
Systemout.println("Saving ... \n" + contents);
}

L
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Aplicatia client

public class Main {
public static void main(String[] args) {
try {
/1 otinemo referinta | a bean
Initial Context ctx = new Initial Context();
Shoppi ngCart cart = (Shoppi ngCart)
ct x. | ookup( Shoppi ngCart. cl ass. get Nane() ) ;

/1 Apel am net odel e expuse de interfata
cart.addltem("Christmas Tree");
cart.addltem("Jingle Bells");
[ *
* Intre apeluri este nentinuta starea obiectul ui.
* [
Systemout.println(cart.getContents());
cart.save();
} catch(Nam ngException e) {
Systemerr.println(e);
}
L J

}
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Adnotari ale metodelor L

e Generale (javax.annotation)
a @PostConstruct
a @PreDestroy

a Specifice EJB (javax.ejb)
e @Remove

o @PrePassivate
o @PostActivate
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| nversion of Control si Dependency
| njection



Inversion of Control

Inversion of Control (IloC) = Sablon de proiectare care
adreseaza in principal rezolvarea dependentelor intre
componente (obiecte) pentru a obtine:

e clase mai usor de reutilizat
e clase mai usor de testat
e sisteme mal modulare si usor de configurat

Tehnica generala este de inversare a directiei de
accesare a unor resurse, servicili, etc.
The Hollywood Principle : "Don’t call us we’ll call you"

=
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Exemplu

public interface CashRegister {
public BigDeci mal cal cul ateTotal Price(Shoppi ngCart cart);

}

public interface PriceMatrix {
public BigDeci mal | ookupPrice(ltemitemnm;

}

public class PriceMatrixlnpl inplenments PriceMatrix {
public Bi gDeci mal | ookupPrice(ltemitem {
/'l Acces |a o baza de date, etc.
return new Bi gDecimal ("1");

}

public class CashRegisterlnpl inplenments CashRegi ster {

}

=
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CashReqil st er | npl L

public class CashRegisterlnpl inplenments CashRegi ster {

g

publ i c Bi gDeci mal cal cul ateTotal Price(Shoppi ngCart cart) {
Bi gDeci mal total = new Bi gDeci nal ("0.0");
for(ltemitem: cart.getltens()) {
total .add(priceMatrix. | ookupPrice(item);

}
}

return total;

}
Probleme ?
Solutii ?

=
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Service Locator L

public class CashRegisterlnpl inplenments CashRegi ster {
private PriceMatrix priceMatri x;

public CashRegisterlnpl () {
e i
priceMatrix = ServicelLocator.getPriceMatri x();
I e I

}

publ i c Bi gDeci mal cal cul ateTotal Price(Shoppi ngCart cart) {
Bi gDeci mal total = new Bi gDecimal ("0.0");
for(ltemitem: cart.getltens()) {
total .add(priceiMatrix. | ookupPrice(item);
}
}

return total;

}

=
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Dependency Injection L

public class CashRegisterlnpl inplenments CashRegi ster {
private PriceMatrix priceMatri x;

/] Setter-based injection

I e I

public PriceMatrix setPriceMatrix(PriceMatrix priceMatrix) {
this.priceMatrix = priceMtrix;

}

publ i c Bi gDeci mal cal cul ateTotal Price(Shoppi ngCart cart) {
Bi gDeci mal total = new Bi gDeci nal ("0.0");
for(ltemitem: cart.getltens()) {
total .add(priceMatrix.| ookupPrice(item);

}
}

return total;
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Exemplu Spring L

spring. xm
<beans>
<bean i d="cashRegi ster" class="CashRegi sterlnpl">
<property nanme="priceMatrix">
<ref l|ocal ="priceMatrix"/>
</ property>
</ bean>
<bean id="priceMatrix" class="PriceMatrixlnpl">
<property nanme="fil enane">
<val ue>pri ces. t xt </ val ue>
</ property>
</ bean>
</ beans>

aplicatie

Appl i cationContext ctx = new Fil eSystenXm Applicati onContext("spring.>
CashRegi ster register = (CashRegi ster) ctx.getBean("cashRegister");
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Exemplu JMock

Crearea unitatilor de testare
public void testCal cul ateTotal Price() {

Mock nockPriceMatrix = nock(PriceMatri x. class);
PriceMatrix priceMatrix = (PriceMatrix) nockPriceMatri x. proxy();

CashRegi ster cashRegi ster = new CashRegi sterl npl ();
cashRegi ster.setPriceMatri x(priceMatrix);

Shoppi ngCart cart = new Shoppi ngCart ();
cart.addltem("Christmas Tree");
cart.addltem("Jingle Bells");

/] testam netoda ce cal cul eaza pretul total
assert Equal s(2, cashRegi ster.cal cul ateTotal Price(cart));

}

return total;

=
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Dependency Injection in EJB (1) L

Obtinerea referintelor la bean-uri

public class Main {
@JB

private static Hello hell oBean;

@JB
private static ShoppingCart cart;

public static void main(String[] args) {
System out. printl n(hell oBean. sayHel | o(" Duke"));

cart.addltem("Christmas Tree");
cart.addltem("Jingle Bells");
Systemout.println(cart. getContents());
cart.save();
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Dependency Injection in EJB (2) L

Obtinerea de referinte la resurse

@Resour ce
Ti mer Servi ce tns;

@Resour ce
Sessi onCont ext ctXx:

@Resour ce (nane="Defaul t DS")
Dat aSour ce nyDb;

@Resour ce (nanme="Connecti onFactory")
QueueConnecti onFactory factory;

@Resour ce (nanme="queue/ A")
Queue queue;

=
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Bean-uri de tip Singleton

Insantiate o singura data la nivelul unei aplicatii.

| nport | avax. ej b. Si ngl et on;

@i ngl et on
public class CounterBean {
private int hitCount;

/I Note the use of synchroni zed keyword
public synchroni zed int increnment AndGet Hi t Count () {

return hitCount ++;

}
}

Accesate concurent:
o Container Managed Concurrency (CMC)
o Bean Managed Concurrency (BMC)

=
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Utilizarea unui bean Singleton L

public class SinpleServlet extends HttpServlet {
@JB Count er Bean count er Bean;

protected voi d processRequest (
Htt pSer vl et Request request, HttpServl et Response response)
throws Servl et Exception, | COCException {
response. set Cont ent Type("text/ htm ; charset =UTF-8");
Print Witer out = response.getWiter();
try {
out.println("<htm ><head>");
out.println("<title>Singleton</title></head>");
out.println("<body>");
out.println("<hl>Nunber of tinmes this servlet is accessed:.”
+ count er Bean. i ncrenment AndGet Hi t Count () ) ;
out.println("</body></htm >");

} finally {

out.cl ose();
}
L }
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Invocarea asincrora a metodelor 1

Declararea

@Asynchr onous
public Future<String> processPaynent (O der order) {

| f (SessionCont ext.wasCancel led()) {
/1 clean up

} else {
/'l process the paynent

}

String status = ...;
return new AsyncResul t <Stri ng>(status);

}
Invocarea

Fut ur e<V>. i sDone, Future<V> get, Future<V>. cancel

=
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Bean-uri Message Driven



Ce este un bearMessage driven ? L

Message Driven Beans = Componente EJB capabile sa
primeasca Ssi sa "consume" mesaje, folosind tehnologia
JMS.

a Bean-urile MD sunt decuplate de client

o Comunicarea se face prin intermediul unui furnizor
de mesagerie

o Metodele bean-ului sunt slab tipizate

a Bean-urile MD pot sa nu returneze valori sau exceptii
catre clienfi

a Bean-urile MD sunt stateless

=
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Imagine de ansambul MDB L

Java EE Server

Sends Delivers |
= - MDB Instances |
T el ee Quewe @ |
Application EJB
Client




MDB - ciclul de viata L

1. Dependency injection, if any
2. PostConstruct callback, if any w

Does Not onMessage

t PreDestroy callback, if any J

Exist Ready
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Crearea unui MDB L

@kssageDri ven( mappedNane="j ns/ Queue")
public class Sinpl eMessageBean i|nplements Messagelistener {

public void onMessage( Message i nMessage) {
Text Message nsg = nul | ;
try {
I f (inMessage i nstanceof TextMessage) {
nsg = (Text Message) i nMessage;
} else {

}
} catch (JMSException e) {

e.printStackTrace();

}
}
}

=
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Crearea unel aplicatii client

@Resour ce( mappedNane="j ns/ Connecti onFact ory")
private static ConnectionFactory connecti onFactory;

@Resour ce( mappedNane="j ns/ Queue")
private static Queue queue;

connection = connectionFactory. createConnection();
sessi on = connection. creat eSession(false,

Sessi on. AUTO ACKNOW.EDGE) ;
producer = session.createProducer(queue);

message = session. createText Message();
message. set Text ("Hel 1 0");
producer. send( nessage) ;
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Servicli oferite de containerele EJB



Explicit Middleware L
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/_';7':' Service
-~
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Client m:}:ﬁg:ﬁd t——————— — —— Security Service
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! Famote Interdfaca "“‘-.\‘&
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|
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1
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)
| |
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|
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Implicit Middleware

Cliant

Remote Intarface

=

Stub

|

Distributed
Object

Remote Interface rL

Raquest
Interceptor
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Remote Interface o
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Transaction AP
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what to do

The request

vou describe your
needs in a special
descriptor file.

kniows
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Servicil pentru tranzactii

@bt at ef ul |
public class Shoppi ngCartBean i npl enents Shoppi ngCart {

/]

@ransactionAttri bute(Transacti onAttri buteType. REQU RED)
public void save() throws Exception {

/|l Secventa de instructiuni care actuali zeaza baza de date
/1

/] Toate operatiile trebuie sa se termne cu succes

/] altfel baza de date nu va fi actuali zata

}
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Servicll pentru securitate

@t at el ess
@becuri tyDomai n(" ot her")
public class Shoppi ngBean i npl enents Shoppi ng {

@Rol esAl | owed({" Adm nUser"})
public void addProduct (Product product, int quantity) {
/]

}

@Rol esAl | oned({" Regul ar User"})
public float getD scount (Product product) {
/Il

}

@ermtAll
public List<Product> getProducts () {
/1

}
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TimerService L

@t at el ess
public class TinmerSessionBean | nplenments TimerSession {

@Resour ce
Ti mer Servi ce tinerService;

public void createTiner(long mlliseconds) {

Date tineout = new Date(new Date().getTinme() + mlliseconds);
tinmerService.createTiner(tineout, "Hello World!'");

}

@ri neout

public void tineoutHandl er(Tinmer tinmer) {
| ogger.info("Timer event: " + timer.getlnfo());

}

}

=
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Interceptori generici

@bt at ef ul
public class Shoppi ngBean i npl enents Shoppi ng {

/| Toate netodele bean-ului vor fi interceptate de netoda "l og()"
@\ oundl nvoke
public Cbject log (InvocationContext ctx) throws Exception {

String classNane = ctx.getBean().getd ass().get Name();
String nmethodNane = ctx. get Met hod(). get Nane() ;

String target = classNane + "." + nmethodNane + "()";
long t1 = SystemcurrentTimneM | 1is();
try {

return ctx.proceed();
} catch(Exception e) {
t hrow e;
} finally {
long t2 = SystemcurrentTimeMI1is();
Systemout.printlin(target + " took " + (t2-t1l) + "ns to execute");
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Sabloane de proiectare a nivelulul
de logica



m 1 1

How to organize
the business

logic

How to access /

the database

Presentation Tier

Business Tier Interface

Business Tier

How to

Persistence Tier

i

Database

Design Decisions

encapsulate the
business [ogic

How to handle
concurrency in

transactions

How to handie
concurrency in
short transactions
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EJB Session Facade

Web Web
Component Component
Presentation Tier
Business Tier
B Contiey Eetﬁn Encapsulation
Facade Container-Managed Transactions
¢ Declarative Security
Business Business
Object Object
Business

Object
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POJO Session Facade

Web

Component

Component

Web

Presentation Tier

Business Tier

Spring AOP

Business
Object

B

Encapsulation
AOP-Managed Transactions
AOP-Based Security

Usiness
Object

Business
Object
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Exposed Domain

Web
Component

Web
Component

Fresentation Tier

Business Tier

Spring AOP /

Business
Object

AOP-Managed Transactions
AQP-Based Security

Business
Object

Business
Object
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Cand folosim EJB ?

e P P P P P

Aplicatia poate fi distribuita pe mai multe masini
Sunt necesare tranzactii distribuite

Este necesara securitate la nivel de componenta
Este necesara asigurarea persistentei obiectelor
Trebuie integrate sisteme existente deja

Scalabilitatea este un factor cheie

...In this way, Java applications running on Solaris
machines can scale up to more than 100 CPUs,
10,000 threads, and 100 GB of RAM per virtual
machine (on the right hardware)
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Beanuri session vs. Servleturi L

Folosim servlet atunci cand:

a logica poate/trebuie sa existe in nivelul Web al
aplicatiel

a sincronizarea firelor de executie corespunzatoare
servletului nu este o problema

o scalabilitatea nu este o problema

o aplicatia nu este suficient de complexa astfel incat sa
necesite componente EJB
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