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Contexts and Dependency Injection
for the Java EE platform (CDI)

Java EE specifikace
Od Java EE 6 (2009)
Nékolik implementaci
Weld (JBoss)
OpenWebBeans (Apache)
Aktualni verze 1.2 (Java EE 7) & 2.0 (Java EE 8)
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Contexts and Dependency Injection
for the Java EE platform (CDI)

Definuje komponentovy model
komponenty spravuje server
komponentam jsou poskytované sluzby

sprava zivotniho cyklu
sprava zavislosti
etc.

Integrace v ramci Java EE
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Dependency Injection (@Inject)

Inversion of control

Driver
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Loose coupling (Volné propojeni)

Rozsiritelnost a zmény aplikace
Testovani

Strong typing

Java (rozhrani, tridy, anotace)
Refactoring
Kompilator
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Charakteristika CDI Beany

Trida
Neni abstraktni
Ma vhodny konstruktor
Bezparametricky
@Inject (viz. dale)
Obsahuje “bean defining annotation”
Scope, @Interceptor, @Decorator
V pripade, ze vyuziva proxy
Neni final
Nema final metody

Session Beany (EJB) jsou zaroven CDI Beany
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Viastnosti CDI Beany

Scope (viz. dale)
Mnozina typl (Bean type closure)

Vsechny nadtypy a vsechny (i nepfimo)
implementované rozhrani

Mnozina kvalifikatorl (Qualifiers - viz. déle)
Volitelne

Jméno (@Named)

Mnozina stereotypu (Stereotypes)

Mnozina interceptor vazeb (Interceptor bindings)
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Priklad CDI Beany

@RequestScoped
public class Car {

@Inject
private Driver driver;
@Inject
private Engine engine;

public void driveTo(Location location) {
engine.start();
//
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Priklad CDI Beany

@SessionScoped

@Named

@Stateful

public class LoginManager implements Serializable {

private static final long serialVersionUID = 1L;

@Inject
private EntityManager em;

@Inject
private UserManager userManager;

private User currentUser;
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Zivotni cyklus

Inversion of control - o zivotni cyklus se stara kontejner

Vytvoreni nové instance (viz. constructor injection)
Field injection (naplnéni atributld objektu)
@PostConstruct / @Inject initializer

Ulozeni do kontextu (scope)

@PreDestroy / @Disposer method (viz. dale)
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Kontexty - Scopes

Servlet
Reguest Scope- @RequestScoped
Conversation Scope - @ConversationScoped
Session Scope - @SessionScoped
Application Scope - @ApplicationScoped
- @Dependent
Vzdy se vytvari nova instance
Jeji zivotni cyklus je svazany s Beanou ktera ji pozaduje
EE
@TransactionScoped (JTA)
@ViewScoped / @FlowScoped (JSF)
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Conversation scope

Uchovava stav sekvence po sobé jdoucich logicky
souvisejicich requestu

Samotna konverzace ma 2 stavy
Transient - jeden Servlet request
Long-running - sekvence Servlet requestu

Transient Conversation Long-running Conversation

Request Request Request
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Oviladani konverzaci

public class NewAuctionWizzard {

@Inject
private Conversation conversation;

Transient Conversation Long-running Conversation

Request Request Request

conversation.begin() conversation.end()
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Conversation API

public interface Conversation

{

public
public
public
public
public
public

public

void begin();

void begin(String id);

void end();

String getId();

long getTimeout();

void setTimeout(long milliseconds);

boolean 1sTransient();
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Propagace konverzaci

String identifier --:-:Ii--:.+|'|'|i|'|._'1|'-|'+-;|i--:.t|'.jti-:::-|'|
Set by application

Generated by container

V ramci session

Propagace pomoci cid parametru
Automaticka propagace pri odesilani JSF formulare
Manualni pri plain Servlet request
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Dependent Pseudo Scope

Na Udrovni trid

@Dependent DepBean

@RequestScoped BeanOne @ SessionScoped BeanTwo
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Dependent Pseudo Scope

Na Urovni objektl

aDependent DepBea @Dependent DepBean

@RequestScoped BeanOne @ SessionScoped BeanTwo
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Passivation

Velikost pameéti potrebné pro ulozeni sessions roste
linearneé s poctem existujicich sessions

Session a Conversation - passivating scopes
Odkladani neaktivnich sessions na sekundarni ulozisté
Replikace sessions

Load balancing

Failover

Kazda @SessionScoped a @ConversationScoped
komponenta musi byt serializovatelna

java.io.Serializable
java.io.Externalizable
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Dependency Injection

Mechanismus ziskavani zavislosti
Spousti se explicitné pomoci anotace @Inject

@RequestScoped
public class Car {

@Inject
private Driver driver;

Car Driver
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Pravidla DI - Typesafe resolution

Vybér na zakladée
Typu
Kvalifikdtort (Qualifiers)
Slouzi primarné na odliseni vice instanci daného typu
Na dependency injection se pouzije objekt daného typu
Z kontextu (pokud objekt existuje v kontextu)
Novy
vytvori jej container
pfi @Dependent se vytvari vzdy novy objekt
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Qualifiers

@Qualifier

@Retention(RetentionPolicy.RUNTIME)
public @interface LoggedIn {

}

@Inject
@LoggedIn
private User user;
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Pravidla DI - Typesafe resolution

L . y . ublic class Vehicle
Injection point X vyzaduje P

Typ (Z) @Wild
Mnozinu kvalifikatoru @Inject< o public class Cat
. |
Bean Y poskytuje @wild . aDomestic

Animal animatl; public class Dog

Mnozinu typU

Mnozinu kvalifikatorU
Bean Y je vhodnym kandidatem pokud

Vyzadovany typ se nachazi v mnoziné poskytovanych

typu

Vsechny pozadované kvalifikatory se nachazi v

mnoziné poskytovanych kvalifikdtor(
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Poskytované typy (Bean types)

Tranzitivni uzdvér rozsifrovanych a implementovanych typu
java.lang.Object je vzdy typem
java.io.Serializable neni nikdy typem
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Priklad typové rezoluce (typy)

PaymentProcessor

A

SynchPaymentProcessor

A

VisaPaymentProcessor PayPallPaymentProcessor

@Inject

private PaymentProcessor pp;

@Inject

private SynchPaymentProcessor spp;

@Inject

private VisaPaymentProcessor vpp;

AsynchPaymentProcessor

CashPaymentProcessor
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Priklad typoveé rezoluce (kvalifikatory)

public interface Animal

public class Sheep

@Inject @omestic
@Any public class Dog
private Animal animal;

o @wild
@Inject D @Hungry
@Domestic public class Lion
private Animal domestic; awild
@Inject public class Elephant
@Wild @Lazy _
private Animal lazyWildAnimal; gEggsstlc

public class Cat
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Specialni kvalifikatory

@Default - implicitni kvalifikator v pripadée, ze dana
komponenta / injection point nedefinuje jiny kvalifikator
@Any - implicitni kvalifikdtor kazdé komponenty
@Named

public class Shelter {

public class Dog

@Inject implements Animal {

Animal animall; }

@Inject @efault

Animal animal2; _
@Domestic

@Inject @Any public class Cat
Animal animal3; implements Animal {

} }
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Pravidla DI - Typesafe resolution

1 injection point = prave jedna vhodna Bean
Kontrola pri deploy (nebo tooling)

[Multiple beans are eligible for injection to the injection point]|
\:".I. LI _l T B

@Any
private Animal animal;
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Typy DI

@Inject

. . . rivate PaymentProcessor ;
Field injection P y PP

Constructor
Immutable objects
Initializer methods
Producer method/Disposer/Observer

@Inject

public PaymentManager (PaymentProcessor pp) {
this.pp = pp;

}

@Inject

public void init(PaymentProcessor pp) {
this.pp = pp;

}



’_ redhat

Producer method

Factory - pro pripady kdy volani konstruktoru tridy nestaci
na vytvoreni objektu

Rozsirend kontrola

Vysledek JPA dotazu
Nahodné cislo

Konkrétni metoda (neni abstraktni)
Umisténd na CDI Bean

Tranzitivni uzaveér typu navratové hodnoty = typ
objektu

Kvalifikatory, Scope a jméno objektu se definuji na
metodé



Q redhat

Producer method

@ApplicationScoped
public class RandomNumberGenerator {

private final java.util.Random random = new java.util.Random();

@Produces

@Random

public int generateRandomInt() {
return random.nextInt();

}
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Producer method

@QProduces

@Named

@CurrentAuction

public Auction getCurrentAuction() {
i1f (currentAuction '= null &&

lem.contains(currentAuction)) {
currentAuction = em.merge(currentAuction);

}

return currentAuction;
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Producer field

Zjednoduseni producer metody

@Produces
@Zero
private final int zero = 0;
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Disposer method

Néekteré objekty vyzaduji explicitni zniceni
@PreDestroy nefunguje na produkovanych objektech

public void close(@Disposes Connection connection) {

try
{

connection.close();
}
catch (SQLException e)
{

e.printStackTrace();
}
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Alternatives

@Alternative

Nahrazeni komponenty jinou na zakladé prostredi
Konfigurace
Testovani

Alternativa musi byt explicitné aktivovana (enabled)
pomoci anotace @Priority

Rozsireni Typesafe resolution algoritmu

Vybér vhodnych kandidatt na zakladé typu a
kvalifikatorQ

V pripadé, ze existuje vic jak jeden kandidat jsou
eliminovani vsichni kandidati kromé aktivovanych
alternatives

V pripadé, ze vsichni kandidati maji definovanou
prioritu, je vybrany ten s nejvyssi prioritou
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Integrace s prezentacni vrstvou

Pristup k CDI komponentam pomoci jména
@Named

<h:form>
<h:inputText value="#{student.firstName}" />
<h:inputText value="#{student.surname}" />
<h:commandButton 1id="register"
action="#{registrator.register}" value="Register" />
</h:form>
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Udalosti (Events)

Komunikace pomoci odesilani zprav
Oddéleni producentl zprav od jejich konzument(

Loose coupling - dalSi observery mizeme pridat pozdé;ji
bez zasahu do producenta udalosti

Synchronni (Asynchronni k dispozici v CDI 2.0)
Event = message (payload)

event.fire(); T T

Observer3
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Udalosti (Events) - Odesilani zpravy

In-built Event bean

public class RegistrationManager {
@Inject
@Registered
private Event<User> userEvent;

Vyvolani udalosti

public void register()

{

em.persist(user);
userkEvent. fire(user);
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Vlastnosti zpravy

Typ zpravy
Qualifiers

public class RegistrationManager {
@Inject
@Registered
private Event<User> userEvent;
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Udalosti (Events) - Doruceni zpravy

Observer method
Pravidla typoveé rezoluce stejné jako pro DI

public void log(@Observes User user) {
System.out.println("Hello " + user.getName());
}

public void log(@0Observes @Registered User user) {
System.out.println("Hello " + user.getName());
}
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Dekoratory a Interceptory

Aspect-oriented programming
Odchytavani volani metod

|lzolovani kédu, ktery bychom jinak opakovali v metodach
Zmeéna chovani v zavislosti na prostredi

—p —» >
Manager Interceptor Decorator PaymentProcessor
< < <
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Interceptory

Oddéleni technickych detailt od logiky aplikace
Cross-cutting concerns (logovani, zabezpeceni, caching)
MU0zu odchytavat
Volani metod (@Aroundinvoke)
Zivotni cyklus
@AroundConstruct
@PostConstruct
@PreDestroy
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Interceptory

public class PaymentManager {

@Inject
private PaymentProcessor pp;

pp.foo();

Interceptorl

X

Interceptor2

PaymentProcessor
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Interceptory

@Interceptor

@Cached
@Priority(Interceptor.Priority.APPLICATION)
public class CachingInterceptor {

@AroundInvoke
Object intercept(InvocationContext ctx) throws Exception {
// do something bhefore the call
Object result = ctx.proceed();
// do something after the call
return result;
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Interceptor binding

Anotace reprezentujici funkcionalitu poskytovanou

interceptorem (loose coupling)

@InterceptorBinding

@Retention(RetentionPolicy.RUNTIME)
public @interface Cached {

}

Aplikace

API

Implementace

@Cached < Interceptor
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Decorator

“Typovany” interceptor - “pozna” sémantiku volani které
obaluje

Neni nutné anotovat odchytavany objekt
Implementuje pfimo metody rozhrani které obaluje

Nemusi implementovat vsechny metody rozhrani
(abstraktni trida)

Specialni injection point (@Delegate)
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Decorator

public interface Account {
void withdraw(BigDecimal amount);
}

@Dependent
public class AccountImpl implements Account {

private BigDecimal balance;
public AccountImpl (BigDecimal initialBalance) {

this.balance = initialBalance:
}

public void withdraw(BigDecimal amount) {
balance. subtract(amount);
}



Q redhat

Decorator

@Inject
private Account account;

account.withdraw(BigDecimal.TEN);




Q redhat

Decorator

@Inject
private Account account;

account.withdraw(BigDecimal.TEN);

AccountDecorator Accountimpl
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Decorator

public class AccountDecorator implements Account {

private final Account delegate;

public AccountDecorator(Account delegate) {
this.delegate = delegate;
}

@Override
public void withdraw(BigDecimal amount) {
if (amount.compareTo(LIMIT) > 0 &&
l1sAuthorizedForLargeTransactions()) {
throw new SecurityException("Amount too high!");

¥

delegate.withdraw(amount);
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Decorator

@Decorator
@Priority(Interceptor.Priority.APPLICATION)
public class AccountDecorator implements Account {

private final Account delegate;

@Inject

public AccountDecorator(@lelegate @Any Account delegate) {
this.delegate = delegate;

}

@Override
public void withdraw(BigDecimal amount) {
if (amount.compareTo(LIMIT) > 0 &&
l1sAuthorizedForLargeTransactions()) {
throw new SecurityException("Amount too high!");

}

delegate.withdraw(amount);
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Aktivace a poradi

@Priority(2000) - magic number
Interceptors, Decorators, Alternatives

Interceptor.PRIORITY.

0-999

1000 -

2000 -

3000 -

4000 -

1999

2999

3999

4999

PLATFORM_BEFORE
LIBRARY_BEFORE
APPLICATION
LIBRARY_AFTER

PLATFORM_AFTER

Transactional interceptor (200)
Bean Validation interceptor (4800)
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Stereotypy

Obrana pred “annotation hell”
Anotace sdruzujici
Scope
Interceptor bindings
@Named

Vestavény stereotyp @Model

@Named

@RequestScoped

@Documented

@Stereotype

@Target( { TYPE, METHOD, FIELD })
@Retention (RUNTIME)

public @interface Model

{
}
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Integrace

Beans

@Inject HttpServietRequest

@Inject UserTransaction

@Inject Jjavax.security.Principal
Events

@Initialized(SessionScoped.class) HttpSession
Scopes

@TransactionScoped

@ViewScoped /| @FlowScoped
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Integrace - non-contextual
compohents

Servlets / Filters

JPA Entity listeners

JSF converters / validators

JAX-WS / JAX-RS / WebSocket endpoints

@Inject (the component itself cannot be injected anywhere)
Firing events (no observing support)
Interceptors
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Contexts and Dependency Injection

Vlastnosti CDI komponent
Zivotni cyklus (Scopes)
Dependency Injection
Udalosti (Events)

Dekoratory a Interceptory (Decorators and Interceptors)
Integrace



’_redhat_
Tipy na zaver

Nezapomenout scope annotation

Pozor na spravné FQCN!
javax.inject.Inject
javax.enterprise.inject.Produces
javax.enterprise.context.*Scoped
javax.enterprise.event.Event
javax.enterprise.event.Observes
javax.enterprise.inject.spi.Extension;
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Enterprise JavaBeans

Komponentovy model poskytujici sluzby:
Resource injection
Transactions
Security (separatni prednaska)
Remote method invocation (RMI) - @Remote
Naming and directory services - [NDI
Messaging (JMS)
Asynchronous invocations
Scheduling (Timer service)
Concurrency control
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Enterprise JavaBeans

Session beans
Stateless
Stateful
Singleton
Message-driven beans
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Enterprise JavaBeans 3.1

Zjednoduseni existujiciho komponentového modelu
Rozhrani (views) nejsou povinna
Session beans jsou automaticky CDI komponentami
Scopes (Stateful session beany)
Dependency injection
Events
Interceptory / Dekoratory
Moznost pouzivat v jednoduché webové aplikaci (.war)
@Singleton session bean
Asynchronni volani metod



’_ redhat

Singleton session bean

Jedina instance sdilena v ramci celé aplikace
V ramci jedné JVM
V porovnani s @ApplicationScoped navic
Inicializovana pri startu aplikace (@Startup)
Podporuje paralelni pristup
@Lock(LockType.READ)
@Lock(LockType.WRITE)
@AccessTimeout
@ConcurrencyManagement
DEMO na cviceni
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Asynchronni volani metod

Abstrakce od primého pouziti vldken, exekutort a thread
pools

Pouziti
Asynchronni vykonavani dlouhotrvajici ulohy
Odesilani potvrzujiciho e-mailu
Navratova hodnota void
Paralelizace vypoctu
Navratova hodnota Future<V> - AsyncResult<V>
@Asynchronous
DEMO na cviceni
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Enterprise JavaBeans 3.2

Prevazne kosmetické zmény
@Stateful(passivationCapable = false)
@PostConstruct/@PreDestroy volitelné transakcni
TimerService.getAllTimers()

Vsechny Timers pro dany modul
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Odkazy

http://cdi-spec.org/
http://docs.jboss.org/cdi/spec/1.2/
http://docs.oracle.com/javaee/7/tutorial/doc/


http://cdi-spec.org/
http://docs.jboss.org/cdi/spec/1.2/
http://docs.oracle.com/javaee/7/tutorial/doc/
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CDI 2.0 - prehled novinek

SE Bootstrap

Manualni aktivace kontextu
Razeni observer
Asynchronni udalosti
Configurators SPI
Interceptory pro producery
A dalsi...
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CDI 2.0 - SE Bootstrap

CDI je mozné pouzit v Java SE
Start/stop CDI kontejneru
Extends AutoCloseable
Volitelné, co je na classpath
Tzv. synthetic bean archive
Dostupné scopes - Application, Dependent (, Request)
beans.xml je vyzadovano
Kratké demo na cvicCenich



’_ redhat

CDI 2.0 - Asynchronni udalosti

Opét z rozhrani Event, pomoci metody fireAsync(...)

Observer musi byt speficky monitorovat asynchronni
udalosti

@0ObservesAsync @MyQualifier Payload payload
Nelze mit observer pro sync i async udalosti zaroven
Demo na cvicenich

callMe(@Observes callMe(@ObservesAsync
payload) payload)
event.fire(payload) Sync. call Not notified

event.fireAsync(payload) Not notified Async call



Questions?

manovotn@redhat.com | www.redhat.com
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