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

Centralna Cast Javy EE6 a 7
Java EE Specifikécia - niekol'ko implementécii
Weld, Apache OpenWebBeans, Resin
Definuje komponentovy model
komponenty spravované servrom
komponentam su poskytovné sluzby
sprava zivotného cyklu
sprava zavislosti
udalosti
interceptory
dalsie
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Motivacia

Vol'né prepojenie komponent
Jednoduchy komponentovy model
Silne typovany

Integracia vramci platformy

Rozsiritel'nost
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Loose coupling of components

Rozsiritelnost a zmeny aplikacie
Zavislosti, udalosti, interceptory

Testovanie

Inversion of control

.

Strong typing of metadata

Java (rozhrania, triedy, anotacie)
Refactoring
Kompilator



’_redhat_
Charakteristika CDI Beany

Trieda
Nie je abstraktna
Ma vhodny konstruktor
Bezparametricky
@Inject (vid. Dalej)
Nie je final a nema final metédy
Splna daldie (menej podstatné) podmienky [1] [2]

Triedy ktoré spifaju tieto kritéria a obsahuju “bean defining
annotation (scope)”suU implicitne identifikované ako CDI
Managed Beany

Session Beany (EJB) su zaroven CDI Beany


http://docs.jboss.org/cdi/spec/1.0/html/implementation.html#whatclassesarebeans
http://docs.jboss.org/cdi/spec/1.0/html/injectionelresolution.html#unproxyable
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Viastnosti CDI Beany

Scope (vid. dalej)
Mnozina typov (Bean type closure)

Vsetky nadtypy a vsetky (aj nepriamo) implementované
rozhrania

Meno (@Name)
volitel'né
Mnozina kvalifikatorov (Qualifiers - vid. dalej)
Mnozina stereotypov (Stereotypes)
Mnozina interceptor vazieb (Interceptor bindings)
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Priklad CDI Beany

@ApplicationScoped
public class Registrator {

@Inject
private User user;

public void register() {
// ...
}
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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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Zivotny cyklus

Inversion of control - o zivotny cyklus sa stara kontainer

Vytvorenie novej instancie (vid. constructor Injection)
Field injection (naplnenie atributov objektu)
@PostConstruct / @Inject initializer

Ulozenie do kontextu (scope)

@PreDestroy / @Disposer method (vid. dalej)
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Kontexty - Scopes

Servlet
Request Scope- @RequestScoped
Application Scope - @ApplicationScoped
Session Scope - @SessionScoped
Conversation Scope - @ConversationScoped
Implicitné
- @Dependent
Vzdy sa vytvara nova instancia

Jej zivotny cyklus je zviazany s Beanou ktora ju
pozaduje

JTA
@TransactionScoped
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Conversation scope

Uchovava stav sekvencie po sebe iducich logicky
suvisiacich requestov

Samotna konverzacia ma 2 stavy
Transient - jeden Servlet request
Long-running - sekvencia Servlet requestov

Transient Conversation Long-running Conversation

Request Request Request
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| Y 4

Oviladanie konverzacii

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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Propagacia konverzacie

String identifier
Set by application
Generated by container
Vramci session
Propagacia pomocou cid parametru
Automaticka propagacia pri odosielani JSF formularu
Manualna pri plain Servlet request



Q redhat

Dependent Pseudo Scope

Na Urovni tried

@Dependent Bean

@RequestScoped Bean @SessionScoped Bean
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Dependent Pseudo Scope

Na urovni objektov

@Dependent Bean @Dependent Bean

@RequestScoped Bean @SessionScoped Bean
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Passivation

Velkost pamate potrebnej pre ulozenie sessions rastie
linearne s poctom existujucich sessions

Session a Conversation - passivating scopes
Odkladanie neaktivnych sessions na sekundarne Ulozisko
Replikacia sessions

Load balancing

Failover

Kazda @SessionScoped alebo @ConversationScoped
komponenta musi byt serializovatel'na

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

Mechanizmus ziskavania zavislosti
Spusta sa explicitne pomocou anotacie @Inject

@ApplicationScoped
public class PaymentManager {

@Inject
private PaymentProcessor pp;

PaymentManager PaymentProcessor
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Pravidla DI - Typesafe resolution

Vyber na zaklade
Typu
Kvalifikatorov (Qualifiers)
Sldzia primarne na odlisenie viacerych instancii
daného typu
Na dependency injection sa pouzije objekt daného typu
Z kontextu (ak objekt existuje v kontexte)
Novy
vytvori ju container
pri @Dependent sa vytvara vzdy novy objekt
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Qualifiers

@Qualifier

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

public @interface LoggedIn {
}

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

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

Typ (Z2) @Wild
Mnozinu kvalifikatorov cInject .o public class (Cat
. |
Bean Y poskytuje @wild . aDomestic

Animal animatl; public class Dog

Mnozinu typov
Mnozinu kvalifikatorov
Bean Y je vhodnym kandidatom ak

Vyzadovany typ sa nachadza v mnozine poskytovanych
typov

Vsetky pozadované kvalifikatory sa nachadzaju v
mnozine poskytovanych kvalifikatorov
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Poskytovane typy

Tranzitivny uzaver rozsirovanych a implementovanych
typov

java.lang.Object je vzdy typom
java.io.Serializable nie je nikdy typom
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Priklad typovej rezolucie (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 typovej rezolucie
(kvalifikatory)

public interface Animal

public class Sheep

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

o @wild
@Inject e @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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Specidlne kvalifikatory

@Default - implicitny kvalifikator v pripade, ze dana
komponenta / injection point nedefinuje iny kvalifikator
@Any - implicitny kvalifikator kazdej 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 jeden vhodny Bean
Kontrolované pri deploy (alebo 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

. o . 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;

}
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Producer method

Pre pripady ked'Java trieda nestaci na vytvorenie objektu
Rozsirena kontrola

Vysledok JPA dotazu
Nahodné Cislo

Konkrétna metdda (nie je abstraktna)
Umiestnena na CDI Bean

Tranzitivny uzaver typu navratovej hodnoty = typ
objektu

Kvalifikatory, Scope a meno objektu sa definuju na
metdde
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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

Zjednodusenie producer metdéd

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

Niektoré objekty vyzaduju explicitné znicenie
@PreDestroy nefunguje na produkovanych objektoch

public void close(@Disposes Connection connection) {

try
{

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

e.printStackTrace();
}
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Alternatives

@Alternative

Nahradenie komponenty inou na zaklade prostredia
Konfiguracia
Testovanie

Alternative musi byt explicitne aktivovana (enabled) v
beans.xml alebo pomocou @Priority

RozsSirenie Typesafe resolution algoritmu

Vyber vhodnych kandidatov na zaklade typu a
kvalifikatorov

V pripade, ze existuje viac ako jeden kandidat su
eliminovani vsetci kandidati okrem aktivovanych
alternatives

V pripade, ze vsetci kandidati maju definovanu prioritu,
je vybrany ten s najvyssou prioritou
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Instance<?>

public class Shelter {

@Inject
private Instance<Animal> instance;

public void run() {
// select and retrieve specific instance
Dog dog = instance.select(Dog.class).get();
// 1terate over possible instances
for (Animal animal : i1nstance) {
animal.playWith();
}

// 1terate over filtered instances

Annotation hungry = new AnnotationLiteral<Hungry=>(){};

for (Animal animal : instance.select(hungry)) {
animal. feed();

}
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Integracia s prezentacnou vrstvou

Pristup k CDI komponentam pomocou Expression Language
@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)

Zalozené na navrhovom vzore “Observer”
Oddelenie producentov udalosti od ich konzumentov

Loose coupling - dalSie observery sa mézu pridat neskoér
bez zasahu do producenta udalosti

Synchrénne
Eventy moézu niest “naklad”

event.fire(); T T

Observer3
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Udalosti (Events) - Vyvolanie udalosti

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

Vyvolanie udalosti

public void register()

{

em.persist(user);
userkEvent. fire(user);
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Udalosti (Events) - Odchytenie udalosti

Observer method
Pravidla typovej rezolucie rovnaké ako pre 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

Odchytavanie volani metdéd
|lzolovanie kodu, ktory by sme inak opakovali v metédach
Zmena spravania v zavislosti na prostredi

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

Oddelenie technickych detailov od logiky aplikacie
Cross-cutting concenrs (logovanie, zabezpecenie, caching)
M6zu odchytavat
Volania metdd
Zivotny cyklus
@AroundConstruct
@PostConstruct
@PreDestroy
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Interceptory

public class PaymentManager {

@Inject
private PaymentProcessor pp;

pp.foo();

Interceptorl Interceptor2
X PaymentProcessor
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Interceptor binding

Anotacia reprezentujuca funkcionalitu poskytovanu
interceptorom (loose coupling)

Aplikacia API Implementéacia

@Cached < Interceptor




@Dependent
@Decorator

public abstract class LargeTransactionDecorator implements Account {

@Inject

@Delegate

private Account account;
@Inject

@LoggedIn

private User user;
@Inject

@SecurityLimit

private BigDecimal limit;

public void withdraw(BigDecimal amount) {
// security check
if (amount.compareTo(limit) > 0) {
if ('user.isAuthorizedForLargeTransactions()) {
throw new SecurityException("Amount too high.");
}

}
// proceed

account.withdraw(amount) ;
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Aktivacia a poradie - @Priority

Interceptory a decoratory defaultne disabled
@Priority - magic number

@Dependent

@Interceptor

@Secure

@Priority(2000)

public class Foolnterceptor {
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Aktivacia a poradie - @Priority

Vyhradené @Priority hodnoty:

0-999 PLATFORM_BEFORE
1000 - 1999 LIBRARY_BEFORE
2000 - 2999 APPLICATION

3000 - 3999 LIBRARY_AFTER
4000 - 4999 PLATFORM_AFTER

Transactional interceptor (200)
Bean Validation interceptor (4800)
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Aktivacia a poradie - beans.xml

<beans>
<decorators>
<class>cz.muni.fi.pv243.FooDecorator</class>
<class>cz.muni.fi.pv243.BarDecorator</class>
</decorators>
<interceptors>
<class>cz.muni.fi.pv243.Foolnterceptor</class>
</1interceptors>
</beans>



Q redhat

Stereotypy

Obrana pred “annotation hell”
Anotacia zdruzujuca
Scope
Interceptor bindings
@Name

Vstavany interceptor @Model

@Named

@RequestScoped

@Documented

@Stereotype

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

public @interface Model

{
}
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Java EE components (Contextual)

CDI Beans
Managed beans
Session beans (EJB)
Producer fields
Producer methods

Dependency injection
Lifecycle management
Interceptors + Decorators

Firing + observing of
events
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Packaging - Implicit Bean Archive

Obycajny JAR / WAR bez beans.xml
CDI beany:

vSetky triedy ktoré spifaju “CDI Managed Bean”
podmienky a definuju scope anotaciu

@ApplicationScoped
@Dependent
vsetky session beans
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Packaging - Explicit Bean Archive

WAR
WEB-INF/beans.xml
WEB-INF/classes

JAR
META-INF/beans.xml

beans.xml je prazdny alebo definuje bean-discovery-mode="all”

Vsetky triedy splfiajuce “CDI Managed Bean” podmienky s
najdené a pouzité ako CDI beans

Nie je nutna scope (bean defining annotation)
Defaultne vsetky beany @Dependent
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Contexts and Dependency Injection

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

Dekoratory a Interceptory (Decorators and Interceptors)
RozsSiritel'nost
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Pozor na spravny 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 poskytujuci sluzby:
Resource injection
Transactions
Security (separatna prednaska)
Remote method invocation (RMIl) - @Remote
Naming and directory services - JNDI
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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Historia E)B

2006 Java EE 5

2007

EJB 3.0

2008

-

2010

EJB 3.1

2011

2012

2013

2014
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Enterprise JavaBeans 3.1

Zjednodusenie existujuceho komponentového modelu
Rozhrania (views) nie sU povinné
No-interface view
Session beans su automaticky CDI komponentami
Scopes (Stateful session beany)
Dependency injection
Events
Interceptory / Dekoratory
Moznost pouzivat v jednoduchej webovej aplikacii (.war)
@Singleton session bean
Asynchronne volanie metdd
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Singleton session bean

Jedina instancia zdielana vramci celej aplikacie
Vramci jednej JVM
V porovnani s @ApplicationScoped navyse
Inicializovana pri starte aplikacie (@Startup)
Podporuje paralelny pristup
@Lock(LockType.READ)
@Lock(LockType.WRITE)
@AccessTimeout
@ConcurrencyManagement
DEMO na cviceni
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Asynchronne volania metaéd

Abstrakcia od priameho pouzitia vlakien, exekudtorov a
thread pools

Pouzitie
Asynchronne vykonavanie dlhotrvajlcej ulohy
Odosielanie potvrdzujuceho e-mailu
Navratova hodnota void
Paralelizacia vypoctu
Navratova hodnota Future<V> - AsyncResult<V>
@Asynchronous
DEMO na cviceni
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Enterprise JavaBeans 3.2

Prevazne kozmetické zmeny
@Stateful(passivationCapable = false)
@PostConstruct/@PreDestroy volitelne transakcné
TimerService.getAllTimers()

Vsetky Timers pre dany modul
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Odkazy

http://cdi-spec.org/
http://docs.jboss.org/cdi/spec/1.1/
http://docs.oracle.com/javaee/7/tutorial/doc/



Questions?

jharting@redhat.com | www.redhat.com
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