Web Beans: Java Contexts
and Dependency Injection

The new standard
for dependency
Injection and contextual
state management

Gavin King
JSR-299 specification lead
Red Hat Middleware LLC

Pete Muir
Web Beans (JSR-299 Reference Implementation) lead
Red Hat Middleware LLC

David Allen
######: Nicola Benaglia, Francesco Milesi
Spanish Translation: Gladys Guerrero
Red Hat Middleware LLC
Korean Translation: Eun-Ju Ki,



Web Beans: Java Contexts and ...

Red Hat Middleware LLC
Traditional Chinese Translation: Terry Chuang
Red Hat Middleware LLC
Simplified Chinese Translation: Sean Wu
Kava Community




|. Y54, CH BRIHAG LA, HCHHCHOANT ..uvurriirieiiiiiiitiieietetetttetatesaaatateesaaassaesasasaesssssssasassssssssssasssenes 1
L. B WED BEAN ..oviiiiiiii e e e 3
1.1, HHHHE WED BEAN ..o e 3

1.2, WeED BAN HHHHH oo 5
1.2.1. AP BT o 6

1.2.2. #H##H#HHHDEPlOYMENT LYPEH .oneei i 6

12,3, SCOPE ittt 7

1.2.4. Web Bean ### Unified EL .......ooooviiiiiiiiiic e 7

L2 D, I 8

1.3, HHHHH WED BEANH .oooin i 8
1.3.1. FHHE WED BEAN ..eeiiieiei et 8

1.3.2. HHHH WED BEAN ..o 9

1.3.3. Producer Method ..........iiiiiii e 10

1.3.4. IMS #HHENAPOINISH ....oiiiiei e 11

2. IO B e e 13
3. Web Beans, the Reference Implementation of JISR-299 ...........cccoeeiiiiiiiieeineennn, 17
3.1, USING JBOSS AS 5 .ottt 17

3.2. Using Apache TomCat 6.0 .......ccoeuiiiiiiiiiiiei e 19

3.3, USING GIASSFISH ... 20

3.4, NUMDEIGUESS FHE o.vniiiiii e e e e e e e e e e e e e e e e e eaaeaee 20
3.4.1. The numberguess example for Tomcat ...........cccoevveiiiinieiiiinneeciinnn. 27

S D B e e 28

4. #HHHHDEpPendency INJECTIONH ..o e 33
AL FHHEH o 34
4.0.0. MeMbDEr HHHHE ..o 36

A 1.2, HHHEHHEH (oo 36

4.1.3. #H##HE producer Method ........oooeeiiiiiiii 36

A LA FHHEHHE «oooeee e 37

A2, B oo 37
4.2.1. ## deploymeENt tYPE ....cvvnii i 38

4.2.2. Deployment type HHE ... 38

4.2.3. ## deploymeNnt tYPE ....coveiii i 39

4.3. #H#HH#H#unsatisfied dependencCieSHIHHH ... 39

4.4, HHHHHHHHCHENT PrOXIESH ..oniiii e 39

4.5, HAAHHHHHHHH WED BEAN ..o 40

4.6. Lifecycle callback#@resour ce#@EIB # @er si st enceCont ext ..........ccevueennnn. 41
A.7.1NjeCti ONPOI Nt B oo e 41

D SO H CONEEXE et 45
DL S0P Y PE eiiiiiiiteeeeeeeeeeeeeereeae 45

D2 SOOI ittt 45

5.3, CONVEISALION SCOPE ..cevvuiiiiiiii ettt ettt e et e e e 46
5.3.1. Conversation demarcationN#HHHHE .....c..covvviiiiiii e 46

5.3.2. Conversation propagation#HHH .........ovviiiiiiieeii e 47




Web Beans: Java Contexts and ...

5.3.3. Conversation tiMeOUHHHE .. ......viiiiiii i 48

5.4. dependent PSEUAO-SCOPE ... .cceururieiiiii ettt ettt e et e e e e 48
BUA L. @NEW BHE oo 48

6. Producer Method ... 51
6.1. producer Method # SCOPE ..cevuiiiiiieiii e e e e 52

6.2. ## producer MEthOd ............iiiiiiii e 52

6.3. ## @ew # producer MEethod ........c.oiiiiiiiiii e 53

I, é#tcHY16~HaeHEeH At Y tloosely-couplediVattCHEC HAYMHCEY 4 cuvvvieeee e 55
T I O C P O ottt e e 57
0 == -SSP 57

T.2. B oo 58

G T = -SSP 58

T4, BT (oo 59

TS R o 60

7.6, HHHHHHE INNEITTANCE ..ot 61

VO == 2 e (A= G oT =T o] Ao ] = 61

8. HHHDECOTAIONSH .o 63
8.1. DeleqatettHHHHHHHHHIE ..o 64

8.2, FHHHHHE e e 64

O B BN SH e 67
O.1. HHHHHEVENTE ODSEIVEISH ..iieiii i e 67

9.2, HHHHHEVENT PrOGUCEISH ...oiiiiii et 68

O.3. HHHHHHEHHEE o oo 69

9.4, MEMDEI HHHHE <. 69

9.5. #aHHH#HHMUItiple event biNdINGH ..o 70

9.6. #HH#H#Transactional ODSErVErs# .........ovviiiii i 71

[l. ce#H#AnSC #AC|AH°aY4¢ CH A4 € [HABHIYHSIrONg tyPINGTYaH ..oooiiiiviiie e, 73
10. AR SIEIEOTYPESH oot 75
10.1. HHEHHHHEE SCOPE HHEHHE .o 75
10.2. HHHHHHHHHHE SCOPE # TYPE oori i 76
10.3. HHHEHHHEEHE oo 76
L0 A, B e e 77
LO5. HEHHEHHEHE oo 77

11, #HHESPECIAlIZAIONH ... 79
11.1. ## SPECIAlIZALION .....iiieiiii i 80
11.2. SPeCIaliZarion HHHH ......u e 80

12, ## XML ### WED BEAN ... 83
12.1. ## WED BEAN ClIASS ..eeuiiiiiiiiiie ettt 83
12.2. ## Web Bean metadata .........ooooveuiiiiiiiiiiieeii e 84
12.3. ## WED BEAN HH .ot 85
12.4. #HHHHHNINEHWED BEAN ...ooviiiiiii e 85
12.5. # SCREIMA .oenii e 86

IV. Web Beans e## Java EE aefHCH CINCHE ..iviiiii i 87
13, JAVA BE B oo 89




13.1. # Java EE #### Web Bean # .......ovviiiiiiiiii e 89

13.2. #### Serviet ## Web BeaAN ........iiiiiiiiee e 89
13.3. #H#HHHE Bean ###E Web Bean ... 90
L34, JMS e 91
LD, HHHHH i e 92

LA, WED BRAN ..o 93
T4, . MBNAGET oot 93
T4.2. BEAN ClASS ouuiiiiiieii ettt 95
L4.3. CONE EXE HHH oeeiiii ettt e e e e et e e 96

BT <= . PP 97
V. Web Beans REfEIENCE ........iiiiiiiiiiii e et eees 99
16. Application Servers and environments supported by Web Beans .................. 101
16.1. Using Web Beans with JBOSS AS .......iiiiiiiiii e 101
16.2. GIasSTiSh ... 101
16.3. Tomcat (or any plain Servlet containNer) .........coooeieiiiiiiiiiieeie e 101
16.4. JAVA SE ..ooiiiiiiiiiieeii e 103
16.4.1. Web Beans SE MOdUIE ............oviviiiiiiiiiiiii e 104

17. JSR-299 extensions available as part of Web Beans ...........ccccooiviiiiiiiiiciinnnnnn, 107
17.1. WED BEANS LOQUET .uniiiiniiiii ettt e e e e e e aanae s 107
17.2. XSD Generator for JSR-299 XML deployment descriptors ..............cc........ 107

A. # Web Bean RI H#HHHHHHHE ... 109
AL Web BANS RI SPI ..o 109
AL L WED BEAN HH ..o 109

Y N o | Y=V o P PTPTN 110
ALL.3. JPA SEIVICES ..ttt et e e e 112
A1 4. TranSaCtioN SEIVICES ....cceuuiiiiiieii et e e e e eee 112
A.1.5. The application CONEXL .........ovviiiiiiiiii e 113
A.1.6. Bootstrap and SNULAOWN ........coouuiiiiiiiiiiiiii e 113
ALLT. INDI 114
AL, B oo 114
A.1.9. ServIet INJECLION .....ceeii e 115

F N ol g v= U 1T PP 115




vi



Note

JSR-299 has recently changed its name from "Web Beans" to "Java Contexts and Dependency
Injection”. The reference guide still refers to JSR-299 as "Web Beans" and the JSR-299 Reference
Implementation as the "Web Beans RI". Other documentation, blogs, forum posts etc. may use the
new nomenclature, including the new name for the JSR-299 Reference Implementation - "Web
Beans".

You'll also find that some of the more recent functionality to be specified is missing (such as
producer fields, realization, asynchronous events, XML mapping of EE resources).
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# . Vo0 CH 30\ #HA: LA, HCHHCHOEN

Web Beans#JSR-299#### Java EE #iH#HHHHIHHHIHHIHHIFWeD Bean ###H## Java #it#HiH#H}
JavaBeans ## Enterprise Java Beans####H##HHHi#HH#H#H#Hinteraction model######H### Java EE
#HHHH#H##Programming Model##Web Bean ######

BHAHHHHHHHH AR contexts#H

#HHHH# dependency injection# it typesafef ittt

o it event notificationttiHHHHHHHAHHH

H#H## interceptorSHHHHHIHHIHHIHHHHHHHIE decoratorfHHHHHHHHHHHEHHHHE

#HiHH# contextual #HHHHIHHIHH I AP| HHHHEH

HHHH A

o HEHHHHHHAHHHHH

o HHHHHHHH#FMUltithread##

o BT

o HHHHHEHE

o HHHHHHEHEHHHHHE

o HHHHHHHA indirection layer #HHHHHHHHHHHTHHEH

BHHHHHHHHHHHHHH AR

Web Bean ####H#H#HH#H# \Web Bean #HHHHHHHHHHIHHIHHIHHHHHHHEH HHEH A Web Bean
T \Web Bean #HHHHHHHIHHIHHIHHHHH I R

HHEHHH A |l00Se-coupling#ttH

 event notifications######Ht decouple producer # event consumer#iHtt
o interceptors#iitiHHH# decouple ###H#HH
o decoratorstHHHHHHHHHHHHHTHT

#HHH##WeDb Bean HHH typesafe HHHHHHH AW e b Bean
A dentifieriHHHHHHIHHIHHIHHI . XML A A WeDb . Bean
#H Java  H#HH#HHEE typing  #E#HEH##HAH Dinding  annotations####HH I Web
Bean#HiH i HIHHEHHEHHEHHEHHEHHE

Web Bean ###HiH#HIH#HIH#HE Java EE #H#HH#HIHH




# 1. AYae CH @IHA LA HCHHCHOE»

o ## JavaBean#
o it EIB#H#H
o f#t Serviet#

Web Bean ###H#H#Hi#HHHHHHHH Java EE #HHHHHTHHIHHHIHH A Web Bean ###H#H## Web
Bean ##HH#H#H#HIH# Web Bean ##H#H

Web Bean ######## Java framework### Seam#Guice ##  Spring#####H#H#\Web
Bean ###HHHH#HHAH#  Seam  #####  typesafe## Spring # stateful ####H#H## XML
BB Guice #i#

#HiHH#H#Web Bean ###H## Java EE ####H#HH#H## EJIB Lite ### Java SE ##### JCP ###




H#Hit## Web Bean

BHAHHHHHH A Web Bean BHHAHHHHH Web Bean
B Web Bean
HHHHHEHHIHHI I Web Bean ###Ht

1.1. ###H Web Bean

HHHHHHHHHHHHHHE R A constructor # Java class ### Web Bean###iHi##
JavaBean###### EJB 3-style # session bean #### Web Bean########### JavaBean # EJB
HHHHHHHE \Webh Bean #HHHIHHHIHHIHHIHHIHHIHH Web Bean ### # #t#HH## Web Bean #### Web
Bean XML ###HHHHHHTHHHH#HHInterceptori##ittdecorator# # #HHHHHHHHH

HHHHEHHEHHEHHEH R Java class#ittt class #ttHHHEHHEHHEH

public class SentenceParser {
public List<String

> parse(String text) { ... }

}

H#H# class #HH#HHIEHIHHE SesSion bean #HHHHHHHHHHIHHIHHIHHIHHIHH ]

@Stateless
public class SentenceTranslator implements Translator {
public String translate(String sentence) { ... }

Trans| at or ###H#H#HE

@Local
public interface Translator {
public String translate(String sentence);

T ClasSH#HTHHEHHHHHHHA#HH Web Bean ##

public class TextTranslator {

private SentenceParser sentenceParser;




# 1. #### Web Bean

private Translator sentenceTranslator;

@lInitializer

TextTranslator(SentenceParser sentenceParser, Translator sentenceTranslator) {
this.sentenceParser = sentenceParser;
this.sentenceTranslator = sentenceTranslator;

public String translate(String text) {
StringBuilder sb = new StringBuilder();
for (String sentence: sentenceParser.parse(text)) {
sh.append(sentenceTranslator.translate(sentence));

}
return sh.toString();

HiHHHHEHAR Text Transl at or # instance ## Web Bean#Servilet ## EJB ###### instance#

@lInitializer
public setTextTranslator(TextTranslator textTranslator) {
this.textTranslator = textTranslator;

HitHHR R Web Bean ####H## method ##### instance#

TextTranslator tt = manager.getinstanceByType(TextTranslator.class);

HH#H#AText Tr ansl at or ##HH#H#HA constructor##t#tit Web Bean ###H##Hi## constructor #
class #####H# @ ni ti al i zer # constructor #####HH#H#H# Web Bean#

HHAHHAHH@ NI ti al | zer HHAHHHIHHIHAO N ti al | zer ##HH#HH#H Web Bean # constructor ##
method ### Web Bean ###### Web Bean ##### constructor # method#Web Bean ####### Web
Bean #### constructor # method ####

#iHHHHHHWeD  Bean  #HHHHHHHHHHHHHHHRHHAHE Web  Bean  #H#HHHHHHHHHHHHHIT
Translator ## # # SentenceTranslator EJB ##### # Web Bean ###HH#H#HHH
Unsati sfi edDependencyExcept i on########HH#H# Trans| at or ##HHH#H Web Bean ####H#H#HH#H#H
Anmbi guousDependencyExcept i on#




Web Bean ####

1.2. Web Bean ####

## Web Bean ####H#

Web Bean ####H#H#H#H#HIH#H### class#Web Bean ## Java ######HH#HiHH#H###H# Unified EL
#HH#H#Web Bean #Hi##Hi#H#HIH#Web Bean ##H#HH#HH Web Bean #iHi#HHiHHIH#HH# Web Bean ###
stateful##### # contextual##### ##Web Bean ######ifecycle#t##i# Web Bean ####H#H##H

HiHHHHTHHHH contextual#HH# A HHHHAR  Web Bean BHHH R bean
instance# i HHHHHHHHA session bean#t####H servlet ### bean#tttt#i##t Web
Bean #H#HHHHHAHHHE Web Bean#H##HHHH##HHHH#H## Web Bean ### instance#

HHHHHHHHH TR Session  bean  #fHHi#fHHIHHHHHHA instance ### instance
#HHHHHHAH\Web Bean # scope ##HtH

* Web Bean ### instance ######

o fH#HHIHE Web Bean ### instance #t##

Web Bean ######HHHHHHHH###### Web Bean # scope ### active context### context
T A Web Bean # request scoped #HHHHHHHHHIHHHHEH A Web
Bean # session scoped #iHHH#HHHHHHHHHHHHHHHHH#H#HE application scoped ###H

H## context #i#H#HIAIHE Web Bean#tt## Web Bean instance####t context #i##H#HiH#
instance#

Contextual model #HHH#HHHH#HHIH#HHH Web  Bean  #HHHHHIHHHHHHHHHEHHHHEH
Web Bean  ###iHHHHIHHIHHIHHEHHH#WeD  Bean  ###HH##H#HIH#HIH#E  Web  Bean
T W e b Bean ###HHH#00sely coupled#####

o HHHHHHEHHEHE AP
o HHHHHHHHAHHAHE decouple #

I Web Bean ###HiH#H#HHH# Web Bean ##H#HH#HIH#E AP| #iHiH#HH#HHH# scope##t Web
Bean#####Web Bean ###H#HHHH##HHH#H \Web Bean HH#HHHHHHIHHIHHE # 4.2, “HHH#" HitHH

HHHHH Web Bean ####H### Web Bean##t# Serviet ##t#t Bean #tHHH # HtHHHHEH
contextual object # ##H#H#HHH#H#H##H Web Bean ###H#

HHAHH

Web Bean #i##

o HHHIHHIAP| #H#7AP type#
o HHHHHHHHAAHHHEDININg annotation type#

 ## scope




# 1. #### Web Bean

#HHHH#deployment type#

HH#HEHEHHEE Web Bean ##

HHHHHAHHinterceptor binding type#

## Web Bean ###Web Bean implementation#

HHH I Web Bean ##H#H#HHHHE

1.2.1. AP| #H##HHHHAHHHH

Web Bean #HHHHHHAH#dependency injection###H#H Web Bean
T HHEH A cONtraC i HH#HHE Web Bean #HHHHHHHHHHHHHIHHH

o ## AP| #H#H##
o HHRHAHH

API| ###HH# class ####H#H# Web Bean ## EJB session bean ##### AP| #### @ocal #### bean-
class # local VieWH#HHHHHIHHHTHHIHHHIHHHH T AP #it0HHH

HHHHHHHHHHHHH#A## @B ndi NgTy pe #HHHHHHHHHHHHHH#H#H### Payment Processor AP| ####
@Cr edi t Car d ####H#

@CreditCard PaymentProcessor paymentProcessor

BHAHHHHHHHHH R @Tur rent #HHHHHE
Web Bean #iHHHHHHHHHHHEHHHEE AP| #HHHHH#HH#H Web Bean##### Web Bean ###

## Web Bean ###### @r edi t Car d ##### Payment Pr ocessor ## AP| #HHHHHHHHH I

@CreditCard
public class CreditCardPaymentProcessor
implements PaymentProcessor { ... }

# Web Bean #HHHHTHHIHH I A QOurrent #

Web Bean ###H#H#HHH#H#HHIH## resolution algorithm#siHHHHHHHHEHHHIHH#HH#  Web Bean
HEHHEHERE container #HEHHEHIHE # 4, #HH##Dependency injection# s

1.2.2. #####Deployment type#

Deployment type #HHHHAAHHH deployment scenariofHt Web Bean
HHEHHHHHHHHHHH . @oCck#@Bt agi ng # @\ust r al | anTax LawiiHHHHEHHEHHEHHEHHEHE
Web Bean #ttHHitHHIHHHIHHIHHE Web Bean ##HH#HiHH#




Scope

## Web Bean ###H#H###HH# @Pr oduct | on##HHHHHRHHHARHIHHR AR #H#H Web Bean ###
@°r oduct i on #HHHHHHTE

HtHHRHHHEH R Sent enceTr ansl at or ## Web Bean ######mock #i##

@Mock
public class MockSentenceTranslator implements Translator {
public String translate(String sentence) {
return "Lorem ipsum dolor sit amet";

R @Qbck ## deployment type ### MockSent enceTr ansl at or ##HHHH##H#H#H# @Qbck #
Web Bean ####H#H#H#

B # 4.2, “HHHH" SR

1.2.3. Scope

Scope ### Web Bean instance ###H#H##H#H#H#Web Bean # context model #HHHHHHHHEE
SCOpefHHHi scope ###H###H# Web Bean ##H###### Web Bean #####HH#Scope
P

HHHHHHR A Session scoped # Web Bean#

@SessionScoped
public class ShoppingCart{ ... }

## session scoped # Web Bean # instance #HH#H#H##H#H#H session##HHHHH### session # context
HttHHH

#HHH#HWeb Bean ###### dependent pseudo-scope ### scope###tt scope # Web Bean
HH AR R R R R

#HH#HE # 5, Scope # context ##### scope#

1.2.4. Web Bean ### Unified EL

Web Bean ###H#H#HHHHH#HHA#H#H Unified EL ######## Web Bean #i#H#H#HH#

@SessionScoped @Named(“cart")
public class ShoppingCart { ... }




# 1. #### Web Bean

A JSF # ISP ##H### Web Bean#

<h:dataTable value="#{cart.lineltems}" var="item">

</h:dataTable
>

# Web Bean #HHHHHHHHHHHHH

@SessionScoped @Named
public class ShoppingCart { ... }
HHEHHHHHEHER shoppi ngCar t # #HHHE Class #HHHIHHHHHHHHHEHHEHT

1.2.5. #H#HHHH

Web Bean ## EJB 3 #H##t#Hi#H#HA EIJB bean #### Java # class #####Web Bean
HHHH R EJB bean #### Web Bean#

HHHHHARH @ nt er cept or s #HHAHHHHEINterceptor#class#

@SessionScoped
@Interceptors(Transactioninterceptor.class)
public class ShoppingCart{ ... }

#HHH# interceptor binding typeftiHHHHHHHHHHHHHHHE

@SessionScoped @Transactional
public class ShoppingCart { ... }

H#HiHHE # T, HiHInterceptor# # # 8, ####Decorators# ###H#H#H#H \Web Bean ####H#H###

1.3. #ittHHH Web Bean#

H#it#H# JavaBean#EJB #it#H# Java class #### Web Bean### Web Bean ##t###H#H#

1.3.1. ### Web Bean

Web Bean ###H#H#H#HH#H#HHHH## Java class ### simple####Web Bean#

o #i# EJB#Serviet # JPA #### EE container ##Hi##




#it## Web Bean

o HHHEHHHH I SEatic inner class##

o HHHHHHHHHHHHHH

o HHAHHH constructor####### @ ni ti al i zer # constructor#
#HH#HH# JavaBean ###H#HH# Web Bean#

## Web Bean ###H#HHiHH#HHIHH#HH#H Web Bean # AP| ###Class ### superclass #### AP| #i#

1.3.2. #### Web Bean

Web Bean ######### EJB 3 ### session # singleton # bean ####### Web Bean###### bean
i Web Bean # ##HH#HEHHEHHIHHE # HHEHHIHE Web Bean #t#H#HiH#HHH#HH#H#H dependency
injection###t#H#H#tinterceptor##

#HHE wildcard #H#HH#HHHHHHEH \Web Bean ###HHHHHHH## superinterface ##H##### Web Bean # API
###Ht EJB bean ## bean class local view ####H#H#H bean class ###H#HHE superclass #i#HE AP| #i

H#itH# session bean ##t##H#H# remove method #####Hi# @estruct or # remove method#Web
Bean #####HH## method #t#H#HfH I session bean instance### method ######H Web
Bean # destructor method#

@ Stateful @SessionScoped
public class ShoppingCart {

@Remove
public void destroy() {}

HHEHH A Web Bean ####HH# Web Bean ####HHH# EJB #HHHHHHHIHHHHIHH

method #H#H#H#HHHHHIH

#H#HH#Fconcurrency management##

o ##HH# session bean # instance ### passivation ##### session bean ####Hinstance-pooling##

BHRAHHHHHHHH

HiHHH#HHE method#

P \Web Beant##H i HHH#HHH#H Web Bean ###




# 1. #### Web Bean

## Web Bean##### session # application scoped # Web Bean#########concurrent
accessH#HH#H#EIB 3.1 ##H#HH#H#H#HHIcONcUrrency management##HiHH#H###H session # application
scoped # Web Bean #### EJB#

HHHH T Web Bean #H###H#H#HE passivation ###### EJB @5t at el ess/@5t at ef ul /
@i ngl et on #HH#HEH#HEE container #HtHHHHH

HHHIHHH I method  ####H#HHIHIMethod B #HHIH#HIHHH method  ###H####  method
BHAHHHHHH

#HHH#E Web Bean ###H#H#HHHHHHHIHHIHH @Bt at el ess#@Bt at ef ul ## @i ngl et on #HHHHAHHHHH
EJB ###

1.3.3. Producer method

producer method ##### context ### instance ### Web Bean #######H#+# Web Bean instance ###
method#Producer method #####HHHH##HH#H#instantiation###HH##HH Web Bean #i#HHHHHHH

@ApplicationScoped
public class Generator {

private Random random = new Random( System.currentTimeMillis() );

@Produces @Random int next() {
return random.nextint(100);

producer method #####H##HH# Web Bean ###HHt

@Random int randomNumber

method ##H A producer method # AP| ##HHRHHHEH class #HHHHHEH
superclass #### AP ###

## producer method #HHH#HHEHHHHHE

@Produces @RequestScoped Connection connect(User user) {
return createConnection( user.getld(), user.getPassword() );

## producer method ##H##### disposal methods#

10



JMS ###endpoints#

void close(@Disposes Connection connection) {
connection.close();

## disposal method ###H#H#H#HHHHH Web Bean ##HHHH#
#HHE # 6, Producer method ###### producer method#

1.3.4. IMS ###endpoints#

#HHIMS #queueHH#HHtOpiICHH#HH Web Bean#Web Bean #HH#HHHHHHHHHHHHIHHIHHIHHIHHIHHT
JNMS #H##H#HHHR # 13.4, “IMS ##" #H# IMS #8#

11



12



JSF #i#H##HH

HHHHHHHHHHHH A . IS tHHEHERHHEHA A A Web
HHHHHHHHHH R

@Named @RequestScoped
public class Credentials {

private String username;
private String password,;

public String getUsername() { return username; }
public void setUsername(String username) { this.username = username; }

public String getPassword() { return password; }
public void setPassword(String password) { this.password = password; }

## Web Bean ###### JSF #itHiHHHHHH

<h:form>
<h:panelGrid columns="2" rendered="#{!login.loggedIn}">
<h:outputLabel for="username"
>Username:</h:outputLabel>
<h:inputText id="username" value="#{credentials.username}"/>
<h:outputLabel for="password"
>Password:</h:outputLabel>
<h:inputText id="password" value="#{credentials.password}"/>
</h:panelGrid>

Bean

<h:commandButton value="Login" action="#{login.login}" rendered="#{!login.loggedIn}"/>
<h:commandButton value="Logout" acion="#{login.logout}" rendered="#{login.loggedIn}'/>

</h:form
>

HHH#HHE session ### Web Bean ###HH#H## \Web Bean #HHHHIHHHHHHHH#HHHA User ## entity

H#it#H# Web Bean#

@SessionScoped @Named
public class Login {

13



# 2. JSF ##H#H#H

@Current Credentials credentials;
@PersistenceContext EntityManager userDatabase;

private User user;
public void login() {

List<User
> results = userDatabase.createQuery(
"select u from User u where u.username=:username and u.password=:password")
.setParameter("username", credentials.getUsername())
.setParameter("password", credentials.getPassword())
.getResultList();

if (results.isEmpty()) {
user = results.get(0);

}

public void logout() {
user = null;

public boolean isLoggedIn() {
return user!=null;

@Produces @LoggedIin User getCurrentUser() {
return user;

#HH@. 0gged| n #AHHHHHH

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

public @interface Loggedin {}

14



A Web Bean #HtHHHHHHHH

public class DocumentEditor {

@Current Document document;
@LoggedIn User currentUser;
@PersistenceContext EntityManager docDatabase;

public void save() {
document.setCreatedBy(currentUser);
docDatabase.persist(document);

HHH A Web Bean ####H#H#Programming ModelH I HHHHH#HH#H Web Bean

#i##H##H#Web Beans dependency injection##

15
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Web Beans, the Reference
Implementation of JSR-299

The Web Beans is being developed at the Seam project [http://seamframework.org/WebBeans].
You can download the latest developer release of Web Beans from the the downloads page [http:/
/seamframework.org/Download].

Web Beans comes with a two deployable example applications: webbeans- nunber guess, a war
example, containing only simple beans, and webbeans-transl at or an ear example, containing
enterprise beans. There are also two variations on the numberguess example, the tomcat example
(suitable for deployment to Tomcat) and the jsf2 example, which you can use if you are running
JSF2. To run the examples you'll need the following:

the latest release of Web Beans,

JBoss AS 5.0.1.GA, or

» Apache Tomcat 6.0.x, and

Ant 1.7.0#

3.1. Using JBoss AS 5

You'll need to download JBoss AS 5.0.1.GA from jboss.org [http://www.jboss.org/jbossas/
downloads/], and unzip it. For example:

$ cd /Applications
$ unzip ~/jboss-5.0.1.GA.zip

Next, download Web Beans from seamframework.org [http://seamframework.org/Download], and
unzip it. For example

$cd~/
$ unzip ~/webbeans-$VERSION.zip

HHHHHHHAE Web Bean ## JBoss #it##H#H#H#H#H#HE | boss- as/ bui | d. properti es #### j boss. hone
fizizsisieid

jboss.home=/Applications/jboss-5.0.1.GA
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# 3. Web Beans, the Reference...

To install Web Beans, you'll need Ant 1.7.0 installed, and the ANT_HOVE environment variable set.
For example:

$ unzip apache-ant-1.7.0.zip
$ export ANT_HOME=~/apache-ant-1.7.0

Then, you can install the update. The update script will use Maven to download Web Beans
automatically.

$ cd webbeans-$VERSION/jboss-as
$ ant update

HRERHHHT AR AT

Ht

The build scripts for the examples offer a number of targets for JBoss AS, these are:

restart - HHHHHHHHIRT

expl ode - #HHAHHHHHHHHHHHHBAHH

depl oy - # jar HHHHHHH

undepl oy - #HHHAHHIHIH

cl ean - ####

##HHE numberguess ##H#

$ cd examples/numberguess
ant deploy

Start JBoss AS:

$ /Application/jboss-5.0.0.GA/bin/run.sh

18



Using Apache Tomcat 6.0

H#

If you use Windows, use the r un. bat script.

HHHH A http://localhost:8080/webbeans-numberguess #####H#

Web Beans includes a second simple example that will translate your text into Latin. The
numberguess example is a war example, and uses only simple beans; the translator example is
an ear example, and includes enterprise beans, packaged in an EJB module. To try it out:

$ cd examples/translator
ant deploy

HHH A http://localhost:8080/webbeans-translator#

3.2. Using Apache Tomcat 6.0

You'll need to download Tomcat 6.0.18 or later from tomcat.apache.org [http://tomcat.apache.org/
download-60.cgi], and unzip it. For example:

$ cd /Applications
$ unzip ~/apache-tomcat-6.0.18.zip

Next, download Web Beans from seamframework.org [http://seamframework.org/Download], and
unzip it. For example

$cd~/
$ unzip ~/webbeans-$VERSION.zip

Next, we need to tell Web Beans where Tomcat is located. Edit j boss- as/ bui | d. properties
and set the t ontat . home property. For example:

tomcat.home=/Applications/apache-tomcat-6.0.18

The build scripts for the examples offer a number of targets for Tomcat, these are:
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# 3. Web Beans, the Reference...

ant toncat.restart - deploy the example in exploded format

ant tontat.expl ode - update an exploded example, without restarting the
deployment

ant toncat.depl oy - deploy the example in compressed jar format
ant toncat.undepl oy - remove the example from the server

ant toncat. cl ean - clean the example

To deploy the numberguess example for tomcat:

$ cd examples/tomcat
ant tomcat.deploy

Start Tomcat:

$ /Applications/apache-tomcat-6.0.18/bin/startup.sh

HH#

If you use Windows, use the st ar t up. bat script.

HHHH A http://localhost:8080/webbeans-numberguess ######

3.3. Using GlassFish

TODO

3.4. numberguess ##

# numberguess #HH R 10 #HHE 1 # 100 A
numberguess ##### Web Bean ##HHHHHHHH# Facelet ISF ##HHHHHE WartHHHHHHHHHHHE

P WEB- | NF/  #HHHHHE A WebCont ent S #HHEH#HE JSF ##H# Facelet #
faces-config. xm #

<?xml version="'1.0' encoding="UTF-8'?>
<faces-config version="1.2"
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numberguess ##

xmlns="http://java.sun.com/xml/ns/javaee"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://java.sun.com/xml/ns/javaee http://java.sun.com/xml/ns/
javaee/web-facesconfig_1 2.xsd">

<application>
<view-handler
>com.sun.facelets.FaceletViewHandler</view-handler>
</application>

</faces-config
>

#HHH web- beans. xml  #HH#HHHF#HHEH#HE Web Bean ###H##

### web. xml #

<?xml version="1.0" encoding="UTF-8"?>

<web-app version="2.5"
xmlIns="http://java.sun.com/xml/ns/javaee"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xsi:schemal ocation="http://java.sun.com/xml/ns/javaee http://java.sun.com/xmi/ns/javaee/
web-app_2_5.xsd">

<display-name
>Web Beans Numbergues example</display-name>

<l-- JSF -->

<servlet>
<servlet-name
>Faces Servlet</servlet-name>
<servlet-class
>javax.faces.webapp.FacesServlet</servlet-class>

<load-on-startup 2
>1</load-on-startup>
</servlet>
<servlet-mapping>
3

<servlet-name
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# 3. Web Beans, the Reference...

>Faces Servlet</servlet-name>
<url-pattern
>* jsf</url-pattern>
</servlet-mapping>

<context-param>
<param-name
>javax.faces.DEFAULT_SUFFIX</param-name>

<param-value
> xhtml</param-value>
</context-param>

<session-config>
<session-timeout
>10</session-timeout>
</session-config>

</web-app
>

11 Enable and load the JSF servlet
2 Configure requests to . j sf pages to be handled by JSF
3 Tell JSF that we will be giving our source files (facelets) an extension of . xht

4 Configure a session timeout of 10 minutes

i =
Whilst this demo is a JSF demo, you can use Web Beans with any Servlet based
web framework.

Let's take a look at the Facelet view:

<IDOCTYPE html PUBLIC "-//W3C//IDTD XHTML 1.0 Transitional//EN" "http://www.w3.0rg/TR/
xhtml1/DTD/xhtml1-transitional.dtd">
<html xmiIns="http://www.w3.0rg/1999/xhtml"

xmins:ui="http://java.sun.com/jsf/facelets"

xmlns:h="http://java.sun.com/jsf/html|"

xmins:f="http://java.sun.com/jsf/core"

xmins:s="http://jboss.com/products/seam/taglib">
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numberguess ##

<ui:composition template="template.xhtml"> 1
<ui:define name="content">
<hl

>Guess a number...</h1>

<h:form id="NumberGuessMain"> 2
<div style="color: red">
<h:messages id="messages" globalOnly="false"/>
<h:outputText id="Higher" value="Higher!" rendered="#{game.number gt game.guess
and game.guess ne 0}"/>
<h:outputText id="Lower" value="Lower!" rendered="#{game.number It game.guess and
game.guess ne 0}'/>
</div>

<div> 3
I'm thinking of a number between #{game.smallest} and #{game.biggest}.
You have #{game.remainingGuesses} guesses.

</div>
<div>
Your guess: %
<h:inputText id="inputGuess"
value="#{game.guess}"
required="true"
size="3"
disabled="#{game.number eq game.guess}"> &

<f.validateLongRange maximum="#{game.biggest}"
minimum="#{game.smallest}"/>

</h:inputText> &
<h:commandButton id="GuessButton"
value="Guess"
action="#{game.check}"
disabled="#{game.number eq game.guess}"/>
</div>
<div>
<h:commandButton id="RestartButton" value="Reset" action="#{game.reset}"
immediate="true" />
</div>
</h:form>
</ui:define>
</ui:composition>
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# 3. Web Beans, the Reference...

</html

>

Facelets is a templating language for JSF, here we are wrapping our page in a template
which defines the header.

There are a number of messages which can be sent to the user, "Higher!", "Lower!" and
"Correct!"

As the user guesses, the range of numbers they can guess gets smaller - this sentance
changes to make sure they know what range to guess in.

This input field is bound to a Web Bean, using the value expression.

A range validator is used to make sure the user doesn't accidentally input a number outside
of the range in which they can guess - if the validator wasn't here, the user might use up a
guess on an out of range number.

And, of course, there must be a way for the user to send their guess to the server. Here we
bind to an action method on the Web Bean.

HHHHE 4 HHHHHHHHHH A @Random #HHH#HE

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

@Documented

@BindingType

public @interface Random {}

HHHHHHHHHHHH AR @BXNunber #H#H#H#

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

@Documented

@BindingType

public @interface MaxNumber {}

Gener at or HHHHHHHHHHHHHHHHHHHHH A

@ApplicationScoped
public class Generator {

private java.util. Random random = new java.util. Random( System.currentTimeMillis() );

private int maxNumber = 100;
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numberguess ##

java.util.Random getRandom()

{

return random;

@Produces @Random int next() {
return getRandom().nextint(maxNumber);

@Produces @MaxNumber int getMaxNumber()
{

return maxNumber;

HiH#HE Cener at or HHAHHHHARHHHHAR AR AR
HitH#H#H#H Web Bean # session ### Ganme#

HHHHHHHHIH ONaned #H#HIH I JSF #i# EL ##### bean######H### constructor injection
HHHHHHHHHHHHHH AR HHHHHHHH AR FacesMessage #H#H#H#H#

package org.jboss.webbeans.examples.numberguess;

import javax.annotation.PostConstruct;
import javax.faces.application.FacesMessage;
import javax.faces.context.FacesContext;
import javax.webbeans.AnnotationLiteral;
import javax.webbeans.Current;

import javax.webbeans.Initializer;

import javax.webbeans.Named;

import javax.webbeans.SessionScoped,;
import javax.webbeans.manager.Manager;

@Named
@SessionScoped
public class Game

{

private int number;

private int guess;
private int smallest;
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# 3. Web Beans, the Reference...

private int biggest;
private int remainingGuesses;

@Current Manager manager;

public Game()

{
}
@Initializer
Game(@MaxNumber int maxNumber)
{
this.biggest = maxNumber;
}
public int getNumber()
{
return number;
}
public int getGuess()
{
return guess;
}

public void setGuess(int guess)

{

this.guess = guess;

}

public int getSmallest()
{

return smallest;

public int getBiggest()
{

return biggest;

}

public int getRemainingGuesses()

{

return remainingGuesses;

}
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The numberguess example for Tomcat

public String check()

{
if (Quess
>number)
{
biggest = guess - 1;
}
if (guess<number)
{
smallest = guess + 1;
}
if (Quess == number)
{

FacesContext.getCurrentinstance().addMessage(null, new FacesMessage("Correct!"));
}
remainingGuesses--;
return null;

@PostConstruct
public void reset()
{
this.smallest = 0;
this.guess = 0;
this.remainingGuesses = 10;
this.number = manager.getinstanceByType(Integer.class, new AnnotationLiteral<Random
>0
}

3.4.1. The numberguess example for Tomcat
The numberguess for Tomcat differs in a couple of ways. Firstly, Web Beans should be deployed

as a Web Application library in WEB- | NF/ | i b. For your convenience we provide a single jar suitable
for running Web Beans on Tomcat webbeans-tontat . j ar.

H##

Of course, you must also include JSF and EL, as well common annotations
(j sr250- api . j ar) which a JEE server includes by default.
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# 3. Web Beans, the Reference...

Secondly, we need to explicitly specify the Tomcat servlet listener (used to boot Web Beans, and
control it's interaction with requests) in web. xni :

<listener>
<listener-class>org.jboss.webbeans.environment.tomcat.Listener</listener-class>
</listener>

3.5. #H#H#H

BRRBH R R R

HHHH T ear H#HH#HE EJB#H#HHHHIHHIH numberguess #ifHH

HEHHHHHH ear HiHHHHHH webbeans-transl at or - ear ##H##H#Maven HEH
application.xm #

<plugin>
<groupld
>org.apache.maven.plugins</groupld>
<artifactld
>maven-ear-plugin</artifactld>
<configuration>
<modules>
<webModule>
<groupld
>org.jboss.webbeans.examples.translator</groupld>
<artifactld
>webbeans-translator-war</artifactld>
<contextRoot
>/webbeans-translator</contextRoot>
</webModule>
</modules>
</configuration>
</plugin
>

HHHEHAE context #HHHHHHHHHHHAN D //localhost:8080/webbeans-translator##
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HHAHH

i

HH#HH Maven #HHHHHHH###### META- | NF/ appl i cati on. xnl #

<?xml version="1.0" encoding="UTF-8"?>
<application xmlns="http://java.sun.com/xml/ns/javaee"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://java.sun.com/xml/ns/javaee http://
java.sun.com/xml/ns/javaee/application_5.xsd"
version="5">
<display-name
>webbeans-translator-ear</display-name>
<description
>Ear Example for the reference implementation of JSR 299: Web Beans</
description>

<module>
<web>
<web-uri
>webbeans-translator.war</web-uri>
<context-root
>/webbeans-translator</context-root>
</web>
</module>
<module>
<ejb
>webbeans-translator.jar</ejb>
</module>
</application
>

Next, lets look at the war. Just as in the numberguess example, we have a f aces- confi g. xm
(to enable Facelets) and a web. xnl (to enable JSF) in WebCont ent / WEB- | NF.

T faceleti#i#t numberguess #t#HHHHTHHIHH# form HHHHHHHH T

<h:form id="NumberGuessMain">

<table>
<tr align="center" style="font-weight: bold" >
<td>

29



# 3. Web Beans, the Reference...

Your text
</td>
<td>
Translation
</td>
</tr>
<tr>
<td>
<h:inputTextarea id="text" value="#{translator.text}" required="true" rows="5" cols="80" />
</td>
<td>
<h:outputText value="#{translator.translatedText}" />
</td>
</tr>
</table>
<div>
<h:commandButton id="button" value="Translate" action="#{translator.translate}"/>
</div>

</h:form
>

BRI R R

HHH I ejb ## webbeans-transl at or - ej b## src/ mai n/ r esour ces/ META- | NF ###H#HH#H#
archive ####### Web Bean ## web- beans. xm #

HHHHHHH A Dbean#Sent encePar ser # Text Tr ans| at or ###HH#H#Hi#H#
bean#Transl ator Control | erBean # SentenceTrans| at or ####HHHH#H###HH#H# Web Bean
HHHHH R

Sent encePar ser # Text Tr ans| at or #####H#H## bean### Text Tr ans| at or ### constructor ####

public class TextTranslator {
private SentenceParser sentenceParser;
private Translator sentenceTranslator;

@Initializer
TextTranslator(SentenceParser sentenceParser, Translator sentenceTranslator)

{

this.sentenceParser = sentenceParser;
this.sentenceTranslator = sentenceTranslator;

Text Trans| at or ##HH#H#H beantHHHHHHIHHHHE- HHHHHERHHHE
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HHAHH

i U S A Session bean#tHiH

@ Stateful

@RequestScoped

@Named("translator")

public class TranslatorControllerBean implements TranslatorController

{

@Current TextTranslator translator;

## bean #HHHH##H#H#HHHH getter # setter#

Hit#H stateful###tHt session bean####H### remove method#

@Remove
public void remove()

{

# bean #####H\Web Bean ####H#H remove ## method##tH#HHHHHHHHIH

That concludes our short tour of the Web Beans examples. For more on Web Beans , or to help
out, please visit http://www.seamframework.org/WebBeans/Development.

BREFHBRAA - AR R T R
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#i#H##Dependency injection#

Web Bean #t##HiH#HEH#HEH

Constructor parameter injection#

public class Checkout {
private final ShoppingCart cart;
@Initializer

public Checkout(ShoppingCart cart) {
this.cart = cart;

Initializer method parameter injection#

public class Checkout {
private ShoppingCart cart;
@lnitializer

void setShoppingCart(ShoppingCart cart) {
this.cart = cart;

## direct field injection#

public class Checkout {

private @Current ShoppingCart cart;

## Web Bean # instance ###
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# 4. ##H##H#Dependency injection#

#H##H#Web Bean ###### Web Bean constructor#### Web Bean ### instance#

#HHH#Web Bean ###H#HiH## \Web Bean #i#HHH#HHH

###Web Bean ####### Web Bean ### initializer method#

H#HHHHHHHHH#HFWeb Bean # @ost Const r uct method ######

EJB Bean ### Constructor parameter injection### EJB ## EJB container ####instantiatef######
Web Bean ####

it @cur r ent H#i#H#Constructor # initializer method
B

Producer method ### parameter injection#

@Produces Checkout createCheckout(ShoppingCart cart) {
return new Checkout(cart);

#Hobserver method##### # 9, ###Events# #####disposal method ## destructor method ####
parameter injection#

Web Bean BHFHHHHHH AR typesafe resolution algorithm#typesafe

HHAHHHAH Web Bean HHHHH I Web Bean
BHHH T R T H Ty pesafe
BHAHHHHHHH A Web Bean BHAHHHHH AR

Unsat i sfi edDependencyExcept i on ## Anbi guousDependencyExcept i on ###H#H##

P Web Bean ##### AP| #iHHH

o HHHHHHA binding annotations ####HH#H#H
o HHHHBHHHHHHHHIHHH T deployment types #HHHHHHH I
o AT deployment type precedence #### AP| #iHHHIHHIHHHEHHHHEH I AP #HH#H

I Web Bean #iHt#HH#H#HE Web Bean ##HHiH#HE

4.1. #H##

HiHHHHHHHHHHHHH API HitH# Web Bean####H#H#H##HHHHHHHHHHHHHH Web Bean
HHHHAHHH##Pay ment Pr ocessor #iH#H##HHHH

@PayByCheque
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HHHH

public class ChequePaymentProcessor implements PaymentProcessor {
public void process(Payment payment) { ... }

@PayByCreditCard
public class CreditCardPaymentProcessor implements PaymentProcessor {
public void process(Payment payment) { ... }

@PayByCheque # @PayByCr edi t Car d ####H##

@Retention(RUNTIME)

@Target({TYPE, METHOD, FIELD, PARAMETERY})
@BindingType

public @interface PayByCheque {}

@Retention(RUNTIME)

@Target((TYPE, METHOD, FIELD, PARAMETERY})
@BindingType

public @interface PayByCreditCard {}

## Web Bean #itH#HHHHHHHHHHHHH Web Bean ##HHt#

## field injection#

@PayByCheque PaymentProcessor chequePaymentProcessor;
@PayByCreditCard PaymentProcessor creditCardPaymentProcessor;

## initializer method injection#

@Initializer
public void setPaymentProcessors(@PayByCheque PaymentProcessor
chequePaymentProcessor,
@PayByCreditCard PaymentProcessor creditCardPaymentProcessor) {
this.chequePaymentProcessor = chequePaymentProcessor;
this.creditCardPaymentProcessor = creditCardPaymentProcessor;

}
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# 4. ##H##H#Dependency injection#

### constructor injection#

@Initializer
public Checkout(@PayByCheque PaymentProcessor chequePaymentProcessor,
@PayByCreditCard PaymentProcessor creditCardPaymentProcessor) {
this.chequePaymentProcessor = chequePaymentProcessor;
this.creditCardPaymentProcessor = creditCardPaymentProcessor;

}

4.1.1. member #####H

Hit#H#H member#t

@Retention(RUNTIME)
@Target({TYPE, METHOD, FIELD, PARAMETERY})
@BindingType
public @interface PayBy {
PaymentType value();

H#it#HH#Member value ###H#

@PayBy(CHEQUE) PaymentProcessor chequePaymentProcessor;
@PayBy(CREDIT_CARD) PaymentProcessor creditCardPaymentProcessor;

#HHH#E @onBi ndi ng ## member ## Web Bean #HH#HHHHHHHHH

4.1.2. #HH#HHAHH

HHHHHHHHHHHHHHHHH AR

@Asynchronous @PayByCheque PaymentProcessor paymentProcessor

T A Web Bean ###HH

4.1.3. ##### producer method

## producer method ###H##H#H#HH

@Produces
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HHAHHH

@Asynchronous @PayByCheque
PaymentProcessor createAsyncPaymentProcessor(@PayByCheque PaymentProcessor
processor) {

return new AsynchronousPaymentProcessor(processor);

A4.1.4. HH#HH#

Web Bean ###H##HiH#HH @Cur r ent #H#HHHHHHIHIHH I Web Bean ###H#HHH#

HHHHHHHHHH A @urrent #

o ### field ###H#H##H Tield #HHHHHHHHHH ]

o HHHHHHHIHHIHH T Web Bean ##

4.2. #HitH#

## Web Bean #### deployment type#####i deployment type ##HHHHHHHHHHHHHHHHHH
deployment ## Web Bean#

A @ock # deployment typetiHtHHHHHIHHIHHIHHIHHIHHIH I Web Bean#

@Retention(RUNTIME)
@Target({TYPE, METHOD})
@DeploymentType
public @interface Mock {}

HHHH T A A Web Bean#

public class ExternalPaymentProcessor {

public void process(Payment p) {

## Web Bean ####Hi#H### deployment type##### deployment type ##### @°r oduct i on#

T UNI teStNQHHHHEHHHERHHHE R mock ###

@Mock
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# 4. ##H##H#Dependency injection#

public class MockPaymentProcessor implements PaymentProcessor {

@Override
public void process(Payment p) {
p.setSuccessful(true);

## Web Bean #H#HHTHHHHHHHIHHHHHIHH

4.2.1. ## deployment type

Web Bean ######## deployment type#@Producti on # @5t andar dfH#HHHHHEHHEHHEHHEHHEHHE
deployment type # Web Bean ####H#HiH#HH#H### deployment type ## web- beans. xml #####H#H#
deployment ####### deployment type#

HHHHHHHHHHHHHHHH R QD cK #HRHEE#

<WebBeans>
<Deploy>
<Standard/>
<Production/>
<test:Mock/>
</Deploy>
</WebBeans
>

###\Web Bean ###### deployment time #####H#H#H#HH# @r oduct i on#@5t andar d # @bck # Web
Bean#

@8t andar d ## deployment type ##### Web Bean s \Web Beant# i #HHHHH Web
Bean #iHHHHHHHHHHE

@roducti on ## deployment type ####### deployment type # Web Bean ### deployment
type#itittt

4.2.2. Deployment type ###

HHHHHARAHHH A Web  Bean  ##f#HHHH#HHHH#  #  External Paynent Processor  #
MockPayment Processor # #iHHHHAHHIHHIHHHAHH A

@Current PaymentProcessor paymentProcessor
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## deployment type

## Web Bean ### Payment Processor #HHHHIHHHIHHIHHIHHHHEHHEHHEHHEHE A hard -
coded##HiHHHHHIHHIHHIHHIH A deployment time ###HH#H

R deployment type ####HH##Deployment type ####HHHH#HHH## web- beans. xm
HHHHEHHIHHHHI QD C K #HH#HEH @Pr oduct | on #HEHHHEHHEHHEHHHE

B Web  Bean  #HHHHHHHHHHHHHHHRAP|  #HEHHHEHHAA . Web  Bean
HHIHHHHHHH I Web  Bean  ####H#H###H#HH##H##H##  Web  Bean
HHHHHHHHHHHHHH R ## MockPayment Processor #

HHHH I A A ightweight##  container  #####  classpath ## class
HHIHHIHHIHHIHHE  Class  #HHHHHIHHIHI I XML ##HH###Web Bean ##### XML #
Web Bean ###H#H#H#HiHHIHHTHHHHHAH#HHHHdeployment  type ##### Web Bean #### XML
HHHHHHHHEHHEHHHH I A Web Bean ###Hi#H#H#H#deployment scenario##

4.2.3. ## deployment type

Deployment type #HHHHHEHHHHHH I

#HHH#H Qock # @t agi ng deployment type

e @\ust ral i anTaxLaw ###H###H#H# Web Bean

* @eanfranmewor k#@xi ce ###H#HH#E Web Bean ##### framework
* @t andar d #### Web Bean ######## Web Bean

BHAHHHHHHH .

4.3. ##HH##Hunsatisfied dependencies####

A AP| ### Web Bean ##### deployment type #### Web Bean ###H#HIH#HEHHIHHEH
Web Bean ###### typesafe #i##HH#H#HH

H#H#H## Unsat i sfi edDependencyExcept i on # Anbi guousDependencyExcept i on ####H#H#H#

H#HH#HHH# Unsat i sfi edDependencyExcept i on##tH#HH AP| #iHH#HE#HEH#HEH#HE Web Bean # #
B AP #HH#HHH#HHH# Web Bean # deployment type ###

#iHHHH Abi guousDependencyEXcept | on##fHHHHEHHEHHEE AP| HHHEHHEHHEHHEHHE
deployment type##HttH Web Bean P deployment type
HHHHHHHH##H##ANDI guousDependencyException  #####H##H  Web  Bean  #######HHHHHE
deployment type ####HHHHEH

#H Web Bean #HH#HHHHHHHHHEHH

4.4. ##H##H#Client proxies#

H#iH#HHE Web Bean #it#t##HHH#### Web Bean instance #####
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# 4. ##H##H#Dependency injection#

HHHHHER scope # Web Bean ####H#H#HHH scope # Web Bean #tt##H#H###HH# scope # Web
Bean #HHHHHHHHTHHHHHHHHRHHHHHHEH A scope Web Bean # instance#

R Session scope # Web Bean ####HHH#H#H##H# scope # Web Bean ###HHHH#HH#session
context #HHHHHHHHHHRHHHHHHHHHAHAH scope # Web Bean instance ### session scope #
Web Bean ##H#H#

#iHHHHH  Web Bean ##### @ependent scope### Web Bean ###H#HHH#H##H  proxy
BT A Web Bean### client proxy ####### method ### Web Bean instance #####
context ### instance#### proxy #HHHHRHRHHHHHH#HHHH#H Web Bean #HHHH#H#HHH#H context###
session context## Web Bean #####H#H#H

HHHEHHE Java  #iHHHE Java  ####H#H Web  Bean  ####H#Hproxied##HH#HHIHHIHHE  type
HitHHHHHHWeb Bean #####HHHH# Unpr oxyabl eDependencyExcept i on#

## Java i Web Bean #it#H#

o HAHHHE i nal #HHHH#H fi nal method # class#
o fHH#HHE constructor #H# class#H#
o Hitarray#iiHH#H#Hprimitive type##

HH# Unpr oxyabl eDependencyExcepti on HHHHHH BT R constructor HHHHHH
Classtt#HitHiH##H#H# Web Bean # scope ### @ependent ###

4.5. #HH##A#HHHH##H Web Bean

T Manager ###HHEH instance#

@Current Manager manager;

Manager #HHHHHHHHHHAH##HH Web Bean instance # method#

PaymentProcessor p = manager.getinstanceByType(PaymentProcessor.class);

HH A helper class # subclass Annot at i onLi t er al #####HH Java S

PaymentProcessor p = manager.getinstanceByType(PaymentProcessor.class,
new AnnotationLiteral<CreditCard

>0

HHHHHEHHEHHEHHEHHE Annot at i onLi t er al ####H# subclass # #iHtHHHH#HIHHE subclass#
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Lifecycle callback#@Resour ce#@JIB #
@er si st enceCont ext

abstract class CreditCardBinding
extends AnnotationLiteral<CreditCard

implements CreditCard {}

PaymentProcessor p = manager.getinstanceByType(PaymentProcessor.class,
new CreditCardBinding() {
public void value() { return paymentType; }

)

4.06. LifecyC|e callbac k#@?esource#@JB H# @ersi st enceCont ext

it Web Bean #Ht EJB B lifecycle
callback#@rost Const r uct #@r eDest r oy#@°r ePassi vat e # @ost Act i vat e#

### Web Bean ### @ost Const r uct # @r eDest r oy callback#

Hit#H#E Web Bean ##### @Resour ce#@EIB # @Per si st enceCont ext ###### Java EE ###EJB
# JPA # persistence context### Web Bean #####H# @Per si st enceCont ext (t ype=EXTENDED) #

@Post Const ruct callback #H#HH#HEHHEHHEHHEHHE

47 I nj ecti onPoi nt ##

HHH IR # H#t @ependent H#it scope # Web Bean #
BT

* Logger # log category ####HH#HHHH# class#
o HTTP #### header value #HHH#HEHHHEHHEHHEHHEHH
o EL ####HH#expression evaluationfHHtHHHHHHHHHEHH

## @ependent ## scope # Web Bean ###### | nj ecti onPoi nt INStance #HHHHHHHHHHHHHH
metadata#

BHHHHHHR R re factoring s

Logger log = Logger.getLogger(MyClass.class.getName());

## producer method ##HH####HE l0g category #####HH## JDK Logger #

class LogFactory {
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# 4. ##H##H#Dependency injection#

@Produces Logger createLogger(InjectionPoint injectionPoint) {
return Logger.getLogger(injectionPoint.getMember().getDeclaringClass().getName());

}

HitHHHHHHH

@Current Logger log;

HHHHHHHHHHHHH AR QT TP #HHHHHH

@BindingType
@Retention(RUNTIME)
@Target((TYPE, METHOD, FIELD, PARAMETERY})
public @interface HttpParam {
@NonBinding public String value();

}

HRRBHBPR R R

@HttpParam("username") String username;
@HttpParam("password") String password;

## producer method ####HHEH

class HttpParams

@Produces @HttpParam(™)
String getParamValue(ServletRequest request, InjectionPoint ip) {
return request.getParameter(ip.getAnnotation(HttpParam.class).value());

}

HHHHH t pPar am##H# val ue() ##HH# Web Bean ###HHHHHHHHHHH## @lonBi ndi ng. #

Web Bean #####H### | nj ect i onPoi nt ##### Web Bean#
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I nj ecti onPoi nt ##

public interface InjectionPoint {
public Object getinstance();
public Bean<?> getBean();
public Member getMember():
public <T extends Annotation

> T getAnnotation(Class<T

> annotation);
public Set<T extends Annotation

> getAnnotations();

}
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Scope # context

HHHH I Sscope #iH#Scope type annotations######Web Bean # scope ### Web
Bean instance ####Httlifecycle##Scope #it#HHHHHH#H#HH# Web Bean # instance### Web Bean
#ittscope #it

o ###HHE scope # Web Bean ## instance ###H####
o #HHHE scope # Web Bean ### instance ######
o HHHHHHHARIH Scope # Web Bean ### instance

HH#HHA session scope # Web Bean Current User ######H### Ht t pSessi on # context #####
Web Bean ###### Cur r ent User # instance## Curr ent User ## session ###H##HH#H#H# instance
HHHTHHHEHHHTHH SesSion #itf

5.1. Scope type

Web Bean ##### extensible context model##### context #HHHHHHHHHHH# Scope HHHHHHHHH
scope#

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

public @interface ClusterScoped {}

HHTHHHHHHHHHHIE Scope  #HHHEHHIHHIHHHHHIHHIHHE scope #  Context  ###HHH#
Cont ext #HH#HHIHHHHHHHHH A #HHTramework development###

HHHIHHE Scope #HH#H##H# Web Bean ## class ### Web Bean # scope#

@ClusterScoped
public class SecondLevelCache { ... }

HHHHHEHA Web Bean ### scope#

5.2. ## scope
Web Bean ###H#H#HHH# scope#t

* @Request Scoped
* @Bessi onScoped

e @\pplicationScoped
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#5. Scope # context

* @onver sati onScoped

## Web Bean #H###H#H#HH#

o ## servlet #####H# active requestisession ####H# scope#it#
o ## JSF #HH#HHHHHHHH conversation scope#

HAHHHHH SCOpe HHHHHHHHHHH

### EJIB ### method ##

o # EJB ####

HHHHHHH I Dean #iHH

BRAHHHHHHH

T context # scope ### Web Bean ###Web Bean ###### runtime #####
Cont ext Not Act i veExcept i on#

HiHH# scope #H##HHHHHHE Java EE #HHHHHHHHHHHHHHHHHHHH A Scope #HH#H#

5.3. conversation scope

Web Bean # conversation scope #HtH session scope
HHHH A A A A conversation scope # session scope #i#HHHHH#

o conversation scope ##HHHHHHHHIHH
o ## JSF HHHHHHHHBHHHHHHHIHHH

Conversation##HHHHHHHHHHHH#HHHHHIH#HH#H#conversation # context
HHAHH R R conversation#

conversation context #### JSF H#HHHHIHHHHIHHHE conversation  ##HHHH#HEHHEHHEHH
conversation ###HHHHHHHHHHHH#HHI## long-running conversation#

5.3.1. Conversation demarcation######
Web Bean ######H#H Web Bean##t###t IJSF ####HH#H#A conversation ####H#H### Web Bean
HHH TR

@Current Conversation conversation;

HHHHHARAHHE  conversation  ##  long-running conversation #iHHHHHHAFH AR begi n()
method####H### long-running conversation context ###H#HHHHHHHHHHHHH end() #

HHHEHAAAE conversation-scoped # Web Bean ##HHH#HH# conversation#
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Conversation propagation####

@ConversationScoped @ Stateful
public class OrderBuilder {

private Order order;
private @Current Conversation conversation;
private @PersistenceContext(type=EXTENDED) EntityManager em;

@Produces public Order getOrder() {
return order;

public Order createOrder() {
order = new Order();
conversation.begin();
return order;

public void addLineltem(Product product, int quantity) {
order.add( new Lineltem(product, quantity) );

public void saveOrder(Order order) {
em.persist(order);
conversation.end();

@Remove
public void destroy() {}

## Web Bean ###### Conver sat i on AP| ###H#H#H#HIHH#HHHH#HH#H Web Bean #i#HHHHHHHHIHHHT

5.3.2. Conversation propagation####

conversation context ##### JSF face ####IJSF form submission#####i##H## non-face
HHHHHHHHH T

HHHHHHH  conversation ####HHHunique  identifierfaaa#HHHH####H conversation ## non-face
HHHHHHHWeD Bean ###HHHHHE ci d #HHHHHHAHAA conversation ###HHHHHH# Conver sati on
HHHHHHHHHH#H Web Bean ### conver sat i on#

HitHHRHEH conversation#
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#5. Scope # context

<a href="/addProduct.jsp?cid=#{conversation.id}"
>Add Product</a
>

Web Bean HHHHHH conversation HEH conversation
#EHH#HE  long-running#ttit POST-then-redirect ####HHHHEHHHHHEHHEHHE T ash#t#H
construct#t#ti#t\Web Bean ##t#HH#HHHHHH#H##HH#E URL#H

5.3.3. Conversation timeout####

Web Bean #H##H#HHH#H# context ## conversation ###HH#H#HHHHHHA#H#H Web Bean
HHAHR R timeout ##HH#H # ##H#H Web Bean ###Hi##HH#Timeout ## conversation
HHHHH R R

Conver sat i on ###H#H#HEFH#HE timeout # method##### Web Bean s HH#HHHHHHIHHHH

conversation.setTimeout(timeoutinMillis);

5.4. dependent pseudo-scope

#HHH I scope#Web Bean ####H##### dependent pseudo-scope ###H#H#HHIH#H## scope ### Web
Bean ### scope#

#HHHH#H Web Bean # scope ### @ependent #
public class Calculator { ... }

# Web Bean ##t##HHt#HH#HH#H# Web Bean ####### Web Bean ###instantiatet#### Web Bean
H#HiHHHE instance ####HHH#H#E Web Bean # instance ##Ht###HHH#H# Web Bean ###H#HHHH###H#HH## Web
Bean instance # dependent object##H####

## Web Bean # instance ######## instance ###HH#HHIHH

Web Bean #### Java class ## EJB bean ### instance ####H#H#### class ## EJB bean
HHH T scope ### Web Bean#

5.4.1. @ew##

i @New HHHIHHIHHHIHHIHIHHIH \Web Bean ###HHHHHHHHHHHH

@New Calculator calculator;
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@New ##

HHHHHHA scope @ependent ##HH#H QNewHAP| ## Cal cul at or ### class Cal cul at or ######
@bt andar d # Web Bean ##H#HHH#H

## Cal cul at or ####HHHHE SCOpe typet##iiHHHHHHH

@ConversationScoped
public class Calculator { ... }

HHHHHHIHH A Cal cul at or ### instance#

public class PaymentCalc {

@-Current Calculator calculator;
@New Calculator newCalculator;

cal cul at or ###H#HHHHAH Cal cul at or # conversation-scoped instance#newCal cul at or #####H#H
Cal cul at or # instance #####HHHHHHHHHHH###H#H#H Payment Cal c#

#HHH#HE producer method #HHHEHHIHHIHHIH I
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Producer method

Producer method T Web Bean
HHHHHHAR R N Stantiating#HHHHEHERFHHHEHHHAAH. Web Bean ####H# Web
Bean #HHHHHHHHHIHH##HE # 12, ## XML ### Web Bean #########H

HHHHH

A Web Beans producer method acts as a source of objects to be injected, where:

- the objects to be injected are not required to be instances of Web Beans,
« the concrete type of the objects to be injected may vary at runtime or

« the objects require some custom initialization that is not performed by the Web
Bean constructor

For example, producer methods let us:

» expose a JPA entity as a Web Bean,

» expose any JDK class as a Web Bean,

define multiple Web Beans, with different scopes or initialization, for the same implementation
class, or

 vary the implementation of an API type at runtime.

In particular, producer methods let us use runtime polymorphism with Web Beans. As we've seen,
deployment types are a powerful solution to the problem of deployment-time polymorphism. But
once the system is deployed, the Web Bean implementation is fixed. A producer method has no
such limitation:

@SessionScoped
public class Preferences {

private PaymentStrategyType paymentStrategy;

@Produces @Preferred
public PaymentStrategy getPaymentStrategy() {
switch (paymentStrategy) {
case CREDIT_CARD: return new CreditCardPaymentStrategy();
case CHEQUE: return new ChequePaymentStrategy();
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# 6. Producer method

case PAYPAL: return new PayPalPaymentStrategy();
default: return null;

Consider an injection point:
@Preferred PaymentStrategy paymentStrat;

This injection point has the same type and binding annotations as the producer method, so it
resolves to the producer method using the usual Web Beans injection rules. The producer method
will be called by the Web Bean manager to obtain an instance to service this injection point.

6.1. producer method # scope

producer method ### scope # @ependent ##### Web Bean #i##H#H#HHHHHHHH#HHH##H####H producer
method ###H#H#H@ependent #EAAAHHHHHHH# Session ###H#H#HH#E Payment Strat egy ### instance
Hit#

HHHHHHAHHHE @Bessi onScoped ##HHHHHE method#

@Produces @Preferred @SessionScoped
public PaymentStrategy getPaymentStrategy() {

###HE producer method #######HE Payment St r at egy ###### session context#Producer method
HHHEHAE Session #HHHHHEHE

6.2. ## producer method

HHHHRHFHHFR#HCr edi t Car dPaynent St r at egy HHHHHR T Java # new operator
HHinStantiate#HHHHHHHHHEHHHH A dependency injection# i

B producer method ##### Web Bean # instance#

@Produces @Preferred @SessionScoped

public PaymentStrategy getPaymentStrategy(CreditCardPaymentStrategy ccps,
ChequePaymentStrategy cps,
PayPalPaymentStrategy ppps) {
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## @ew # producer method

switch (paymentStrategy) {
case CREDIT_CARD: return ccps;
case CHEQUE: return cps;
case PAYPAL: return ppps;
default: return null;

#HHHE Cr edi t Car dPaynent St r at egy #### scope # Web Bean ######H#H#H#HH### producer method
#HHH#HE request scope # instance####session scope #H#H#HHHHHEH# bug#request scope ####
session #### \Web Bean #HHHHHIHHHTHHHHHHHHHFH Session scope #itHHH##H# Web Bean
#HH A producer method ## Web Bean # instance ####HH#

HHHHHHARFHHHHHEHAA# Credi t CardPaynent Strategy ###  scope###ttti# Web Bean
R producer method # scope ### @ependent # @Request Scoped#

HHHHHAHHHHHHRHT Qlew HHHHHE

6.3. ## aew # producer method

##H#H producer method#

@Produces @Preferred @SessionScoped
public PaymentStrategy getPaymentStrategy(@New CreditCardPaymentStrategy ccps,
@New ChequePaymentStrategy cps,
@New PayPalPaymentStrategy ppps) {
switch (paymentStrategy) {
case CREDIT_CARD: return ccps;
case CHEQUE: return cps;
case PAYPAL: return ppps;
default: return null;

#HHH##E  Credit CardPaynment Strategy # dependent instance  #####H#H#H#H#  producer
method## producer method ###HHHHAH# session context##t Preferences ### session
#HHHHE dependent
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# 1|, é#H#cHY.é~HoeEeH aHiVattloosely-
couplediVatcH#C HAYVHCCYa

» deployment types###Hi#HHH#HHH##deployment time polymorphism##
» producer methods ### runtime Polymorphism###HiHt
 contextual lifecycle management # decouple Web Bean #####H

BHAHHHHHHH AR loose coupling#HH I HIH API
B HHH R

Loose coupling B framework
HHHHHHHHHHHHH A type safety ###H#H#H\Web Bean ##### typesafe ##t####HH#H## loose
coupling ####

Web Bean ####HH#HHHHHI#HH##HHE l00se coupling#

o interceptorsH#HHHHHHHHHHHHHHHH
o decoratorstiHHHHHHHHHHIHHHHIHH
 event notifications## i HH#Hevent producer##tttittevent consumer##

R interceptor##







####INterceptor#

Web Bean ###### EJIB 3.0 #H#HHHIHHIHHIHHIHH I

o f## session bean###t Web Bean ###H##
o #HiH#HIHHAHH Web Bean#Web Bean ####HHHH#H#HHHHH

EJB ##HHHAAHHHHHHHT

* business method ######
« lifecycle callback ####

business method #####H## Web Bean #### Web Bean # method ###

public class TransactionInterceptor {
@Aroundinvoke public Object manageTransaction(InvocationContext ctx) { ... }

lifecycle callback ######### container # lifecycle callback ####

public class Dependencylnjectioninterceptor {
@PostConstruct public void injectDependencies(InvocationContext ctx) { ... }

### class ### lifecycle callback ## business method#

1.1, #HH#HH

HH R Web Bean #####H# \Web Bean##ttiHiHt  #HiH#H#HHHinterceptor binding
annotation####H###H#H### Web Bean ####

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

public @interface Transactional {}

HHHHHHHHHHHH## Shoppi ngCar t #HHHHHHHHHHH#

@Transactional
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# 7. ##HtHtInterceptor#

public class ShoppingCart { ... }

HHHHHHEHHHHE A method #HEH

public class ShoppingCart {
@Transactional public void checkout() { ... }

1.2, HHH#HH#H

HHHHHHHHHHHH . BEIB i @ nterceptor #
@r ansacti onal #

@Transactional @Interceptor
public class TransactionInterceptor {
@Aroundinvoke public Object manageTransaction(InvocationContext ctx) { ... }

### Web Bean ###HHH#H##H Web Bean#i#tiHHH#dependency injection### contextual
lifecycle ###

@ApplicationScoped @Transactional @Interceptor
public class TransactionInterceptor {

@Resource Transaction transaction;

@Aroundinvoke public Object manageTransaction(InvocationContext ctx) { ... }

BHAHHHHHHHH AR

1.3. HHH#HH#H

HitHHHHHH web- beans. xml  #H#GHHHHIH

<Interceptors>
<tx:TransactionInterceptor/>
</Interceptors
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HHHHHHH

HHARHHHH

XML #HHHHHHH#H

o HEHHHHEHHHER AR A Ota] orderingi#HHHHHHHTHHEHH
o HHEHHHHHHHHER AR class#

HHHHBHHHHH AR Transact | onl nt er cept or ###HHH#H

<Interceptors>
<sx:Securitylnterceptor/>
<tx:TransactionInterceptor/>

</Interceptors

>

B HHHHHHHHHH AR

A IR

HHAHHHEHAHHHHH## @ ansact | onal ####

@InterceptorBindingType

@Target{METHOD, TYPE})

@Retention(RUNTIME)

public @interface Transactional {
boolean requiresNew() default false;

Web Bean HHH#H requi r esNew HHHHH#AHHHHA##Tr ansact | onl nt er cept or
Requi r esNewTr ansact i onl nt er cept or #####HH#

@Transactional(requiresNew=true) @Interceptor
public class RequiresNewTransactionInterceptor {
@Aroundinvoke public Object manageTransaction(InvocationContext ctx) { ... }

HHH#A####HH# Requi r esNewTr ansact i onl nt er cept or #
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# 7. ##HtHtInterceptor#

@Transactional(requiresNew=true)
public class ShoppingCart { ... }

HHAHHHHHHHHHHHHHHHHE 1 equi 1 es New #HHHEHIHHHHHHH#H## @lonBi ndi ng ###

@InterceptorBindingType
@Target{METHOD, TYPE})
@Retention(RUNTIME)
public @interface Secure {
@NonBinding String[] rolesAllowed() default {};

.5 I

HHHHHAR AR \Web Bean##iHHHHHHHHH Tr ansact i onl nt er cept or #
Securityl nt er cept or ###### Web Bean#

@Secure(rolesAllowed="admin") @Transactional
public class ShoppingCart{ ... }

HHHHHHHHHHHHHH AR

@Transactional @Secure @Interceptor
public class TransactionalSecurelnterceptor { ... }

HHHH T checkout () ## method#

public class ShoppingCart {
@Transactional @Secure public void checkout() { ... }

@Secure
public class ShoppingCart {
@Transactional public void checkout() { ... }
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HiHH#HHHE inheritance

@Transactionl
public class ShoppingCart {
@Secure public void checkout() { ... }

@Transactional @Secure
public class ShoppingCart {
public void checkout() { ... }

7.6. ###H#H#HHHH Inheritance

Java #HHHHIHHIHHEHHEHHEHEHAE Inheritancet B reusettHtHHHHHHHHH

public @interface Action extends Transactional, Secure { ... }

#HHH#HWeb Bean ####H#H#H Java HHHHARHHHARHHHAR R R
HitHHHH R Web Bean ##Hi### meta-annotation ###H#H

@Transactional @Secure
@InterceptorBindingType
@Target(TYPE)
@Retention(RUNTIME)

public @interface Action { ... }

#HHH# OAct i on # Web Bean ###H##H### Tr ansact i onl nt er cept or # Securi tyl nt er cept or #####
Transact i onal Secur el nt er cept or ##H#H#H###HHH

77 ## @nterceptors

#HH#H Web Bean ### EJB ###### @ nt er cept or s ###H##H#

@Interceptors({Transactioninterceptor.class, Securitylnterceptor.class})
public class ShoppingCart {
public void checkout() { ... }

HHHHHHHHHHHHH
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# 7. ##HtHtInterceptor#

o #H##HHIHAH hardcode # business code ##H#

o HHRHTHE R

o HHHHHHIHIHHIHH # #HHHHI class #HH#HHIHH I

HHHH I Web Bean #it#HHH#HH
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#HH#H#A#Decorators#

B INterCe PLOr SHHHHHHHHHHHHHHHHHHHHHHHHH R Java
HHHHINVOCAtiONHHHHHHHHHHHHH HHHHH R
BHAHHHHHHHH

#iHtdecoratorstHHHHHHHHHHHHEHH java
HH AR R R R R R R R R R R R R

BHAHHHHHHH

public interface Account {
public BigDecimal getBalance();
public User getOwner();
public void withdraw(BigDecimal amount);
public void deposit(BigDecimal amount);

HHHHHHHHHH Web Bean H#H Account
BHAHHHHH R R R R A AR

#HHdecorator####HH# Web Bean####H#HHH#HHH#H#H# @Qecor at or #

@Decorator
public abstract class LargeTransactionDecorator
implements Account {

@Decorates Account account;
@PersistenceContext EntityManager em;

public void withdraw(BigDecimal amount) {
account.withdraw(amount);
if (amount.compareTo(LARGE_AMOUNT)
>0){
em.persist( new LoggedWithdrawl(amount) );

public void deposit(BigDecimal amount);
account.deposit(amount);
if (amount.compareTo(LARGE_AMOUNT)
>0){
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# 8. ####HDecorators#

em.persist( new LoggedDeposit(amount) );

i Web  Bean  #t#t#HHHHEHHIEHHHHHHabStract  class#HHHHHIH#HIH#HIH#H  method
T method#

8.1. Delegate###H###HHH##

HiHHHHI  delegate  ##t#tdelegate  #H#HHIHHHHHHHHAHHHAH#T Web  Bean#delegate
HHHHH T

## delegate ###H#H#HHHHHHIH#HH#H Account # Web Bean#

@Decorates Account account;

Delegate ######+# binding annotationfH##HHHHHHHHHH#HHHH#HHH binding # Web Bean#
@Decorates @Foreign Account account;

HHHH T I Web Bean#

o HHHH API ### delegate #HtH#H##H
o ## delegate #HH#HHHHHHIHE

#iHHHHE delegate ##HHHHEHH#HHHE | nvocat | onCont ext . proceed() #HHHHIHH

8.2. #HHHH#HH

HEH#H#H web- beans. xml  #HHHHHHHH

<Decorators>
<myapp:LargeTransactionDecorator/>

</Decorators

>

#HiHdeclarationf#HH##HHI <| nt er cept or s> #HHHHIHHHHHHHHH

o HHHHHHHHHER AR Otal ordering# I
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HHAHH

o HERHAHHHHHHHHRRARHHH

## method ###H#H##HHIHH method #HH#H#HHHIHHIH
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HHHEVeNnts#

Web Bean ####H#HHH#H Web Bean ##### decouple ###HHHHHHHHHHHHHproduCersHHHHHHHEHHHHH
Web Bean ###HHHHHHHHHobServerst###iiit schema #HHHHHHHHHHE T

o HHHHEHHEHHIHHE decoupleftittHttHHHHE decouple ##
o HHHHHHHHHHE Sele Clor SHHHHHIHHTHHIHHHHIHHHHHHHHEHH

o HHBHAHHHHHHH AR R R

9.1. ######H#EvVent observers#

observer method ## Web Bean # method ###### @bser ves ##H###H
public void onAnyDocumentEvent(@Observes Document document) { ... }

T A event  parameterffiit type #HitHH#HHHHHHH#event  type##Observer
method #HHHESelectoriHHHHHHH Web Bean #HHHbIndIng types##
INStanCetHHHHHIHHHHIHHHHHHHHHHHA A A event binding type##

@BindingType
@Target({PARAMETER, FIELD})
@Retention(RUNTIME)

public @interface Updated { ... }

HHHIHHIHH AT observer method ###H#H#H
public void afterDocumentUpdate(@Observes @Updated Document document) { ... }

#it observer method HHERHH R # HHBHH R type
B R R T T T T

Observer method ###H#H#HHHHHHHHHH#HH#HHH#HH## Web Bean method #######parameter injection
semantic#####H

public void afterDocumentUpdate(@Observes @Updated Document document, User user) { ... }
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# 9. ##t#Events#

9.2. ######Event producers#

HHH T A event notifierd ###

@Observable Event<Document
> documentEvent

@servabl e #HH#H#HHHHH# Qependent ## scope # @btandard #HHHHHH#H Web Bean
TR Web Bean#

HHHHHHE Event ##HE Tire() method#####H# event object ###HH
documentEvent.fire(document);

Event object ##H#H#### type variable ## wildcard type ##### Java class #
inStancefHHHHHHHHHHIEH#HHA observer method#

o HHHHHHE event object #HHHHIHH
o fHHHHIHAHA observer method#

Web Bean ###H####### observer method### event object ####H##HHHHHHHHHHHHH#H observer method
#HHH# exception#Web Bean ###H##H#HHH# observer method###### exception ## fire() method
B

it sele ctoriHH#HHHHTHH R instance ### fi re() ## method#

documentEvent.fire( document, new AnnotationLiteral<Updated

>0 );

Annot ati onLi t eral ## helper class ##H#HH#HHHHHHH# Java #HHHiHHIHH#H]}

HHHH T method#

o HHHHHH event object #HHHHHHH
o HHEHHHHHHHIHHHHI T i r e() H#HHHHHH

HHHHHHHHHHHHHHHHH AR

@Observable @Updated Event<Document
> documentUpdatedEvent
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HHHHHHH

A Event # InStance #HHHHEHHIHHEHHEHHHHHEHHHHH A method#

o HHHHHE event object #HHHHHE

o HHHHHHHHHHHHHHHE T | 1 e() HHHHHHHHHHHHHHHAHA

O.3. #HHHHHAHHHH

R oserver HHHHHHT observe() method
HitHHHRHHHEH#HE instance#

documentEvent.observe( new Observer<Document
>() { public void notify(Document doc) { ... } });

HHHHHHEHHHHE R HEHE InStance ##H# obser ve() method#

documentEvent.observe( new Observer<Document
>() { public void notify(Document doc) { ... } },
new AnnotationLiteral<Updated

>0 );

9.4. member #####

BHAHHHHHHH AT

@BindingType

@Target{PARAMETER, FIELD})

@Retention(RUNTIME)

public @interface Role {
RoleType value();

member valuetHHHHHHH

public void adminLoggedIin(@Observes @Role(ADMIN) LoggedIn event) { ... }

HHHHHHHHHHHHHH AR

@Observable @Role(ADMIN) Event<Loggedin
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# 9. ##t#Events#

> LoggedInEvent;}}

T A A Annot at i onLiteral # abstract subclass
Hi#

abstract class RoleBinding
extends AnnotationLiteral<Role

implements Role {}
HHHHHHHHH class ### instance ### fire() #

documentEvent.fire( document, new RoleBinding() { public void value() { return user.getRole();

)

0.5. ####H##HMultiple event binding#

BREHBRRA R

@Observable @Blog Event<Document
> blogEvent;

if (document.isBlog()) blogEvent.fire(document, new AnnotationLiteral<Updated

>0

HitHHHHHHHHH#H observer method ###HH

public void afterBlogUpdate(@Observes @Updated @Blog Document document) { ... }
public void afterDocumentUpdate(@Observes @Updated Document document) { ... }
public void onAnyBlogEvent(@Observes @Blog Document document) { ... }

public void onAnyDocumentEvent(@Observes Document document) { ... }}}
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#i###Transactional observers#

0.6. #####H#H# Transactional observers#

HHHH T T A observer method ###H#HH#HHIHHHHHIE context
HHAHHHEHAHAHHE Cat egor y tree B

public void refreshCategoryTree(@AfterTransactionSuccess @Observes CategoryUpdateEvent
event) { ...}

BRI

e @\fterTransact i onSuccess HHHHHHHHHH R HHHH

o @\ terTransacti onFai | ur e #HHHHHHHHHHHHIHIHHIHHIHH
e @\ terTransacti onConpl et i on #HHAHHHHHIHHHAHHHHHHH

o @eforeTransacti onConpl et i on #H#HHHAHHHIH I

R Web Bean #  stateful  ##H#HHAHHH#AHH#  State  #HH#HHHIAS  atomic
transaction#tHHH

HHHHHHHHHHHHHARARE Scope ## JPA #itHH

@ApplicationScoped @Singleton
public class Catalog {

@PersistenceContext EntityManager em;

List<Product
> products;

@Produces @Catalog
List<Product
> getCatalog() {
if (products==null) {
products = em.createQuery("select p from Product p where p.deleted = false")
.getResultList();
}

return products;

Product #HHHHHHHHHFHHHERHHHERHEE Product # catalogH#HHHHHHHHHHHHHHEHHHHEHHEE
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# 9. ##t#Events#

#HH#HHE Product # Web Bean ##HH#HHH#H#

@Stateless
public class ProductManager {

@PersistenceContext EntityManager em;
@Observable Event<Product
> productEvent;

public void delete(Product product) {
em.delete(product);
productEvent.fire(product, new AnnotationLiteral<Deleted
>0
}

public void persist(Product product) {
em.persist(product);
productEvent.fire(product, new AnnotationLiteral<Created
>0
}

#HiH#H##Cat al 0g HHHHHHHHHHHAA#H#

@ApplicationScoped @Singleton
public class Catalog {

void addProduct(@AfterTransactionSuccess @Observes @Created Product product) {
products.add(product);

void addProduct(@AfterTransactionSuccess @Observes @Deleted Product product) {
products.remove(product);
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# 11|, cettan8c #alla# alse, CH# aVa-éjHat#HiVattstrong
typingivat

Web Bean HHHHHHH strong typing#H Web Bean
HHHH T R A R R R R R typesafe Java ###H

## Web Bean #i#HHHHHHIHHIHHIHHIHHIHH I framework S HiHHHHHIEHHHHE # #H#H#Hconfiguration
by convention# # #HHHHHHHHHHHHHH

B IDE
HHHHHHAR A autocompletion###Hvalidation#H# refactoringiH HHHHHHHHHHHHHHHHHHHHHHHHE A
level##

Web Bean ###HHH#HHHH#HIHH

e @\synchronous#
¢ @bck#

e @ecure #

* @Jpdat ed#

HitHHHHHH

e asyncPaynent Processor #

* nockPaynent Processor #

e Securitylnterceptor ##

e Docunent Updat edEvent ###H#H##H#

HHAHHHHHHHH R #HCOMMON
qualitie SHHHHHHHHHHHHH

Web Bean stereotype HHHH R R AR Stere oty pe
ModelHHHHHHHIHHIHH I Ol e HHHHHHHH scope##HttHtinterceptor
binding#######de ployment typetitHHHHHHHHHHEHHHHHHHE

## Web Bean XML # metadata #####H##AXML #itH#### Web Bean ### XML schema ######
XML ## Java #ittHt#HH T XML H#HHHTHHTHHHHHHHHi Java #tHHHHHH T

HHHHHHHHHHHH T Web Bean
BRI R R R R R R R R R T B A R R T R R R R R R







HHHHH#RStEereotypes#

## Web Bean ###

B Web  Bean  ###H###HHHA#HH# framework
HHHHHHHHHHHH A AR Web Bean ###### metadata#

HHHHHHHHHHHHH AR R

HHHHHHT
o ##Ht scope #itH
o ## Web Bean scope #####

o Web Bean ###H#HH#HIH#HIH I

BHHHHHHH T
HHHHEHHIHHH I A Web Bean ###HH# Web Bean ###
Web Bean ###HHiHHIHHTHHIHH T

A Java HHHHHHHHHHEHH I MV C ##H#HE class#

@Retention(RUNTIME)
@Target(TYPE)
@Stereotype

public @interface Action {}

HHHH I \Web Bean #i#H#HHHHH

@Action
public class LoginAction{ ... }

10.1. ###HH#H#HH#H SCOPE HHHHHH

HHHHHHHH Y Web  Bean  #####  scope  #/A#HHHHHHHHIHHIHE  @\DTI er
HHEHH A Web Bean #HHHHHHHEHHHEH#HHE action class #H#iHHH#

@Retention(RUNTIME)
@Target(TYPE)
@RequestScoped
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# 10. I Stereotypes#

@WebTier
@Stereotype
public @interface Action {}

BHARHHHHH AR

@Dependent @Mock @Action
public class MockLoginAction { ... }

HHHHHHHHHHHHHAHIE SCOpe #HAHHHHHHIHHH

10.2. #####H#HHHHH# scope # type

HHHH T scope#Web Bean #t#H#H#HHIHHHHIHHHIH# \Web Bean ###H#HH#H# scope##itt

@Retention(RUNTIME)

@Target(TYPE)

@RequestScoped

@WebTier

@ Stereotype(supportedScopes=RequestScoped.class)
public @interface Action {}

#HHHE action class ###H#HH## Web Bean #### scope ###Web Bean ####H#HHHHHHH#H#H exception#

HHHH T \Web Bean ###H#H#H##HH# class#

@Retention(RUNTIME)

@Target(TYPE)

@RequestScoped

@WebTier
@Stereotype(requiredTypes=AbstractAction.class)
public @interface Action {}

#HHHE action class #### Abst ract Act i on ## class ###Web Bean ####HHHHHHHHHH# exception#

10.3. #HHHHHHAHHHH

TR A \Web Bean ###

@Retention(RUNTIME)
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BRAHHHHHH

@Target(TYPE)

@RequestScoped
@Transactional(requiresNew=true)
@Secure

@WebTier

@Stereotype

public @interface Action {}

HitH#H##HHE business code ###H#HHH#H

10.4. #H#HHAHHHAHHH

HHHHEHHEHHHHI R Web Bean ###H## Web Bean ###Hi## Web Bean ###H#H#HIH#HIH#HIHH#
JSP HHHAHHHHHHHHHHHHHE USe CaSeHHHHHHHHHHH#H#H# @Qlamed #H#HH#

@Retention(RUNTIME)
@Target(TYPE)

@RequestScoped
@Transactional(requiresNew=true)
@Secure

@Named

@WebTier

@Stereotype

public @interface Action {}

#H##H#Logi nAct i on ###H##H### | ogi nActi on#

10.5. #H#HHHHH

#iHHHH \Web Bean #HHHHHHHHHHHHHHH#O nt er cept or # @ecor at or #

Web Bean #iHiHHIHH I

@Named

@RequestScoped
@Stereotype
@Target({TYPE, METHOD})
@Retention(RUNTIME)
public @interface Model {}

A JSF#HHE JSF #HH# beant###HiH#H @bdel Web Bean ###Hi#H#H# ISF #itHHH#HH
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#Hi##Specialization#

#HHHH Web Bean ##HHHHHHHHHHHHHHHHOVerTidef#H##H AP| #HHHH#H#HHH#HY Web Bean
HitHHHHH Payment Processor ## API #iHtH

@CreditCard @Stateless
public class CreditCardPaymentProcessor
implements PaymentProcessor {

HHHH T HEStaging environment##iH#HHE Web Bean #### Paynent Processor ####

@CreditCard @Stateless @Staging
public class StagingCreditCardPaymentProcessor
implements PaymentProcessor {

#HHH##H St agi ngCredi t Car dPaynment Processor  #i#HHHHAHHHHHH#  deployment  #HHH#HH
AsyncPaynent Pr ocessor ### deployment ##@5t agi ng ## deployment type ##### @r oducti on
# deployment type #iHHHHHHHHHHHEH I

@CreditCard PaymentProcessor ccpp

##HHE St agi ngCr edi t Car dPaynment Processor ### instance#

HRABHERAA

#HHHHHE Web Bean #H###HHH## Web Bean ### AP| ###

#HHHH#H#HE Web Bean ###H##H#HH## \Web Bean #####H#H##

#HHHHHE Web Bean #H#H#H#HHH#H Web Bean #H#H#H#HH

HHHHHH Web Bean ##H#H#H##H##### producer method#disposal method ## observer method#
HHEHH A \Web Bean ##HH## runtime #HHHHHHHHHHHHHEH

Web Bean BRI specialization##H#H#HHHHHHHHHH#HHHH#HSpecialization
B R R T T R
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# 11. ####Specialization#

11.1. ## specialization

Specialization ####HH#H#H##HH Web Bean ###H#H#Hi#H## specialization##H#H##HH# Web Bean ###

o HHHHIHE Web Bean ### subclass###

o HHHHHHHE Web Bean ##### Web Bean###H#Hi#H#Hi## Web Bean####H###H# Web Bean ###### Web
Bean##iHiHiHiH#HIH Web Bean###

o HH#H# @Bpeci al i zes#

@Stateless @Staging @Specializes
public class StagingCreditCardPaymentProcessor
extends CreditCardPaymentProcessor {

#i#HHH#H Web Bean # specializes ## superclass#

11.2. Specializarion ###

#H## specialization ##

o superclass #HH#HHHH#HHHHHHE @Bpeci al | zes # Web Bean ####H#
» superclass # Web Bean #####HH#HHH# @ppeci al i zes # Web Bean ###H#H#

e superclass #### producer method#disposal method ## observer method ###H#H#HH
@speci al i zes # Web Bean instance ###

HHH###H#HCr edi t Car dPaynent Pr ocessor # @credi t Card HHHHHH
St agi ngCr edi t Car dPaynent Processor ###

H#HH\Web Bean #HHHIHIHIHIHIHIHIH
o superclass ### AP| ###HHH#H#H# @peci al | zes # Web Bean # AP ###superclass enterprise bean
HHHHEHHEHHEE subclass #iHHHHE

o ### @Bpecializes # Web Bean # deployment type ### superclass # deployment type
HHAHH

o HHHHHHHH# Web Bean # specialize # superclass#

HHEHH AW eD Bean #H#HHEH#HHHH##HE exception#
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Specializarion ###

B @Bpeci al | zes # Web Bean #i####HH#H#Hisuperclass ######H### deployment
HHHHE
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## XML ### Web Bean

THHH A A \Web Bean #iHHHHTHHIHHHHHHHHH A Web Bean#

o it class #HAHHHHHIRHHHHHH
o fH#HHIH class #H#HH#HE Web Bean#

HHH#HHHWeb Bean ##HHHHH#H#

o #### producer method###
o ## XML #### Web Bean#

Hit#HHE XML #### Java class ### metadata#t##tWeb Bean #it#HH#Hi##H# Java class
HEHHHHAE method #HHHHHHHHEHHH class #HHH#HH XML ##H#H#H#H# string value#Web Bean
HitHHE class #tHHHHH XML #iHiRH

B XML #iH . XML schemat ittt Java s XML
SChematHHHHHHHEHHHHHHHHHHHHH R

12.1. ## Web Bean class

Web Bean ######  Java  #######E XML namespace###  namespace  ###H
urn:java: ### Java #HE##HHA#H#Hcom nydomai n. nyapp ###A##E XML namespace ##
urn: j ava: com nydonai n. nyapp#

HHHAR Java type #HiHH#H##HAHH## namespace #HH#H XML #HHH#H##HHAH## Java type ###H#HH# type
#HH method #### namespace #H#HHHTHHE type HHHHHHHHHEHHHEHH

#pHHE XML ## <uti | : Dat e/ > #### j ava. uti | . Dat e ## class#

<WebBeans xmlns="urn:java:javax.webbeans"
xmlns:util="urn:java:java.util">

<util:Date/>

</WebBeans
>

HHHH DAt e ####H# Web Bean#Dat e # instance ######### Web Bean ###

@-Current Date date
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# 12. ## XML ### Web Bean

12.2. ## Web Bean metadata

A \Web Bean #HHHHHIHHHIHHIHHIHHIHHEHHEHE

<myapp:ShoppingCart>
<SessionScoped/>
<myfwk:Transactional requiresNew="true"/>
<myfwk:Secure/>

</myapp:ShoppingCart

>

HHHHHHHHHHHHHHHH AR

<util:Date>

<Named
>currentTime</Named>
</util:Date>

<util:Date>
<SessionScoped/>
<myapp:Login/>
<Named

>loginTime</Named>

</util:Date>

<util:Date>
<ApplicationScoped/>
<myapp:SystemStart/>
<Named

>systemStartTime</Named>

</util:Date

>

@ogi n # @yst entt art #HHHHHHDINDING annotations type##

@Current Date currentTime;
@Login Date loginTime;
@SystemStart Date systemStartTime;

H#HHHH#Web Bean #tH#HHHHH
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## Web Bean ##

<myapp:AsynchronousChequePaymentProcessor>
<myapp:PayByCheque/>
<myapp:Asynchronous/>
</myapp:AsynchronousChequePaymentProcessor
>

BT Web BeantHHtHHiHH#HHIHH \Web Bean ####Hi#H#

<myfwk:Transactionlnterceptor>
<Interceptor/>
<myfwk:Transactional/>
</myfwk:Transactionlnterceptor
>

12.3. ## Web Bean ##

HHHH

12.4. ####HH#iInline#Web Bean

Web Bean ###H##HHH#H# Web Bean#

<myapp:System>
<ApplicationScoped/>
<myapp:admin>
<myapp:Name>
<myapp:firstname
>Gavin</myapp:firstname>
<myapp:lastname
>King</myapp:lastname>
<myapp:email
>gavin@hibernate.org</myapp:email>
</myapp:Name>
</myapp:admin>
</myapp:System
>

<Nane> #HHHHEHHEHHHHHHHH#HIH @ependent ## scope ## Nanme class ### Web Bean#

HHHHiHHHH T Web Bean XML #####H#H# Java #i###  graph#########  databinding

BHAHHHHHHHH
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# 12. ## XML ### Web Bean

12.5. ## schema

HHHRHE XML ##HH#E Java #HEHHHHHHH R Schemattitt
Web Bean##t##t schema #it#

<WebBeans xmlIns="urn:java:javax.webbeans"
xmlns:myapp="urn:java:com.mydomain.myapp"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="urn:java:javax.webbeans http://java.sun.com/jee/web-beans-1.0.xsd
urn:java:com.mydomain.myapp http://mydomain.com/xsd/myapp-1.2.xsd">

<myapp:System>
</myapp:System>

</WebBeans
>

## XML schema ####H####H#Web Bean RI ###HHH#HHHAH#HHE Java #H#HHEH# XML schema ####
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# IV. Web Beans e##
Java EE ae##C# ¢3»Cclut

Web Bean HHHHHHH integration#####H#Web Bean
HHEHHHHHHHHHHH R A R R WeD . Bean  ###f#######H#H#  Java EE
PR portable extension S framework s

i Web Bean ####H## EIB # JSF##H#H EIB #tHHHHHE ISF #HiHH#HH#HHI#HWeb Bean
HHHH T Framework #HHHiHHHH i H#  ava EE #HHHHHIHH ]
Java #H#HH I Web Bean ###H Java EE #HHHIHHHIHHIHHIHHIHHEH

B Web Bean #it# i Java EE #HHHHHHHHEHH#H Web Bean ## portable
extension #  SPI##HHHIHHHHHHHAHHRHHE  SPUHHH T R
extension #H#H##HHHHHHHIHH







Java EE ##

Web Bean ###### Java EE ###Web Bean ### Java EE #### JPA persistence
context###HHH#H# JSF ## JSP #### Unified EL #HHHHHHHHHHHHHHHH1HHE Serviets #tH#HH
Bean ### Web Beans##

13.1. # Java EE #### Web Bean #

HiH#H#HHH Web Bean #### @Resource#@JIB ## @Persi stenceContext ##### Java
#HH#tdependency injection#HHHHHHHHHHHHHHHHHHHHHHER

@Transactional @Interceptor
public class TransactionInterceptor {

@Resource Transaction transaction;

@Aroundinvoke public Object manageTransaction(InvocationContext ctx) { ... }

@SessionScoped
public class Login {

@Current Credentials credentials;
@PersistenceContext EntityManager userDatabase;

HitHHRHE  Web Bean #### Java EE  @Post Construct # @reDestroy #
callback#@ost Const r uct ## method #H#HHHH AT

R Web Bean ###H# @er si st enceCont ext (t ype=EXTENDED) #

13.2. ### Serviet ### Web Bean

# Java EE 6 ### Servilet ### Web Bean #####HH##H# Web Bean #### initializer method #####
Web Bean ###

public class Login extends HttpServlet {
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#13. Java EE ##

@cCurrent Credentials credentials;
@Current Login login;

@Override
public void service(HttpServietRequest request, HttpServietResponse response)
throws ServletException, IOException {
credentials.setUsername( request.getAttribute("username") ):
credentials.setPassword( request.getAttribute("password") ):
login.login();
if (login.isLoggedin()) {
response.sendRedirect("/home.jsp");
}
else {
response.sendRedirect("/loginError.jsp");

Web Bean #### proxy #####HHH###H HTTP session ### Servlet # Credenti al s # Logi n ####H#H#
routing method ###

13.3. #itHH### Bean ### Web Bean

Web Bean ##iHi#H# EIB#H#HIE#H Web Bean #iHH#HHHHHHHHHHIHH INDI ##HH#HH# GEIB
T A Bean ### Web Bean ##H##### Bean #H##H#H# Web Bean #t#H#H#H#HHH#

A BeantHtHiHi# Web Bean #Ht#HH#H

@Transactional @MessageDriven
public class ProcessOrder implements MessageListener {

@Current Inventory inventory;
@PersistenceContext EntityManager em;

public void onMessage(Message message) {
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JMS ##

#iHE Web Bean #HHHHHHHHHHHHHHHHHH T Bean #HHHHHH session ###HH
context### @Request Scoped # @\ppl i cati onScoped Web Bean ####

##H#H Web Bean #H#H#HHHHHHH

13.4. IMS ##

HHHHHEHHH R JMS HHFHHHH T queueHiit
Queue#QueueConnect i onFact or y#QueueConnect i on#QueueSessi on ## QueueSender ####
topic HiH Topi c#Topi cConnect i onFact or y#Topi cConnect i on#Topi cSessi on #Ht
Topi cPubl i sher #HHHHHHHHFHHHHHHHHHAR At hreading model##

Web Bean ####Hi#H#H#HHH#H#HHH web- beans. xml ### queue ## topicH#H#HHH#H#HHIH##HH#connection
factory##

<Queue>
<destination
>java:comp/env/jms/OrderQueue</destination>
<connectionFactory
>java:comp/env/jms/QueueConnectionFactory</connectionFactory>
<myapp:OrderProcessor/>
</Queue
>

<Topic>
<destination

>java:comp/env/jms/StockPrices</destination>
<connectionFactory

>java:comp/env/jms/TopicConnectionFactory</connectionFactory>
<myapp:StockPrices/>

</Topic

>

HHHHH## queue ## Queue#QueueConnecti on#QueueSessi on # QueueSender ##H### topic ##
Topi c#Topi cConnect i on#Topi cSessi on ## Topi cPubl i sher ###

@OrderProcessor QueueSender orderSender;
@OrderProcessor QueueSession orderSession;

public void sendMessage() {
MapMessage msg = orderSession.createMapMessage();

91



#13. Java EE ##

orderSender.send(msg);

@StockPrices TopicPublisher pricePublisher;
@StockPrices TopicSession priceSession;

public void sendMessage(String price) {
pricePublisher.send( priceSession.createTextMessage(price) );

#HH IMS #itHH#H# Web Bean #H###HH

13.5. ###H#H

Web Bean ###H#HHHHH#H#H  archive#t### Web Bean ### JARS#EJB-JARs ## WARs #
#iHHH  classpath ###H#HHHHHHHEHHH#H# Web Bean # archive # META-INF ## WEB- | NF
HHHHHHHHRARAH web- beans. xml  #HHHHHHERAAHHHH#H#H# Wweb- beans. xnml ### archive ## Web
Bean #t#HHHHHHHHEH

## Java SE ######Web Bean ####H###HHH##H## EJIB #H########## EJIB Lite container
HHHHHHHHHHHHH R web- beans. xm ###
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## Web Bean

Web Bean ###HHHHHHHHHHHHHHHHHHHHH#HHWeb Bean ##H#HH# Web Bean # portable extension
HHEHHEH SP I Web Bean #it#HHHH

o HHHEHHIHHEH
o HEHHEHHIHE Spring#Seam#GWT # Wicket##HiHHH
o ## Web Bean ######H#Programming Model#####

## Web Bean ###H#H# Manager ###Ht#H

14.1. vanager ##

Manager ####HHHHHHHHH##T Web Bean####interceptor###idecorator###ttobserverfti
context#

public interface Manager

{

public <T
> Set<Bean<T
>
> resolveByType(Class<T
> type, Annotation... bindings);

public <T
> Set<Bean<T
>
> resolveByType(TypelLiteral<T
> apiType,
Annotation... bindings);

public <T
> T getinstanceByType(Class<T
> type, Annotation... bindings);

public <T
> T getinstanceByType(TypeLiteral<T
> type,
Annotation... bindings);

public Set<Bean<?>
> resolveByName(String name);
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# 14. ## Web Bean

public Object getinstanceByName(String name);

public <T
> T getinstance(Bean<T
> bean);

public void fireEvent(Object event, Annotation... bindings);

public Context getContext(Class<? extends Annotation
> scopeType);

public Manager addContext(Context context);

public Manager addBean(Bean<?> bean);

public Manager addInterceptor(Interceptor interceptor);

public Manager addDecorator(Decorator decorator);

public <T
> Manager addObserver(Observer<T
> observer, Class<T
> eventType,
Annotation... bindings);

public <T
> Manager addObserver(Observer<T
> observer, TypelLiteral<T
> eventType,
Annotation... bindings);

public <T
> Manager removeObserver(Observer<T
> observer, Class<T
> eventType,
Annotation... bindings);

public <T
> Manager removeObserver(Observer<T
> observer,
TypelLiteral<T
> eventType, Annotation... bindings);
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Bean class

public <T
> Set<Observer<T
>

> resolveObservers(T event, Annotation... bindings);

public List<Interceptor
> resolvelnterceptors(InterceptionType type,
Annotation... interceptorBindings);

public List<Decorator
> resolveDecorators(Set<Class<?>
> types,
Annotation... bindings);

HEHHEHHEH Manager ### instance#

@Current Manager ###

14.2. sean Class

Bean ## abstract class # instance ## Web Bean######### Web Bean ##### Manager ###H#H#
Bean instance#

public abstract class Bean<T> {
private final Manager manager;

protected Bean(Manager manager) {
this.manager=manager;

protected Manager getManager() {
return manager;

public abstract Set<Class> getTypes();

public abstract Set<Annotation> getBindingTypes();

public abstract Class<? extends Annotation> getScopeType();
public abstract Class<? extends Annotation> getDeploymentType();
public abstract String getName();
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# 14. ## Web Bean

public abstract boolean isSerializable();
public abstract boolean isNullable();

public abstract T create();
public abstract void destroy(T instance);

#HHHH#H Manager . addBean() ### Bean class ### instance ######H# Web Bean s
Web Bean#producer method ## JMS #### Web Bean ####H#H#H#HHHHHH#H#E Bean class
HHHHHHHHERAAAHHHHE Web Bean ###

Web Bean ##### Bean ### subclass#l nt er cept or # Decor at or #

143 Cont ext ##

Cont ext ###H#H#HIH## \Web Bean #HtHHHHHHHHHIHH

public interface Context {
public Class<? extends Annotation> getScopeType();
public <T> T get(Bean<T> bean, boolean create);

boolean isActive();

T Cont ext #HH#HHER#HHE Web Bean###Hi \Wicket #HHHHHEHHHHIHH T
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HITHHHHAT

## Web Beans #HHHHHHHHHHHHEH

##Web Beans HHAHHHH Web Beans AHHHHHHHHR A 100
B http://jcp.org/en/jsr/
det ai | ?i d=299 #H#H#HHAH#HHHH

Web Beans Reference ###### ht t p: / / seanf r amewor k. or g/ WebBeans#RI ###### Web Beans
spec lead # blog ## ht t p: / /i n. rel ati on. t o#HHHHHHHHHHARHHHHHHHHE blog ###
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# V. Web Beans Reference

Web Beans is the reference implementation of JSR-299, and is used by JBoss AS and Glassfish to
provide JSR-299 services for Java Enterprise Edition applications. Web Beans also goes beyond
the environments and APIs defined by the JSR-299 specification and provides support for a
number of other environments (such as a servlet container such as Tomcat, or Java SE) and
additional APIs and modules (such as logging, XSD generation for the JSR-299 XML deployment
descriptors).

If you want to get started quickly using Web Beans with JBoss AS or Tomcat and experiment with
one of the examples, take a look at # 3, Web Beans, the Reference Implementation of JSR-299.
Otherwise read on for a exhaustive discussion of using Web Beans in all the environments and
application servers it supports, as well the Web Beans extensions.







Application Servers and
environments supported by Web
Beans

16.1. Using Web Beans with JBoss AS

No special configuration of your application, beyond adding either META- | NF/ beans. xnml or V\EB-
I NF/ beans. xnl is needed.

If you are using JBoss AS 5.0.1.GA then you'll need to install Web Beans as an extra. First we
need to tell Web Beans where JBoss is located. Edit j boss-as/ bui | d. properti es and set the
j boss. home property. For example:

jboss.home=/Applications/jboss-5.0.1.GA

Now we can install Web Beans:

$ cd webbeans-$VERSION/jboss-as
$ ant update

Web Beans is built into all releases of JBoss AS from 5.1 onwards.

16.2. Glassfish

TODO

16.3. Tomcat (or any plain Servlet container)

Web Beans can be used in Tomcat 6.0.
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# 16. Application Servers and...

i #
Web Beans doesn't support deploying session beans, injection using @tJB, or
@er si st enceCont ext or using transactional events on Tomcat.

Web Beans should be used as a web application library in Tomcat. You should place
webbeans-t ontat . j ar in WEB- | NF/ | i b. webbeans-t ontat . j ar is an "uber-jar" provided for your
convenience. Instead, you could use its component jars:

* jsr299-api.jar

* webbeans-api.j ar

* webbeans-spi.jar

* webbeans-core.jar

* webbeans-1 oggi ng.j ar

* webbeans-tontat-int.jar

* javassist.jar

e domdj.jar

You also need to explicitly specify the Tomcat servlet listener (used to boot Web Beans, and
control its interaction with requests) in web. xm :

<listener>

<listener-class
>org.jboss.webbeans.environment.servlet.Listener</listener-class>
</listener
>

Tomcat has a read-only JNDI, so Web Beans can't automatically bind the Manager. To bind the
Manager into JNDI, you should add the following to your META- | NF/ cont ext . xml :

<Resource name="app/Manager"
auth="Container"
type="javax.inject.manager.Manager"
factory="org.jboss.webbeans.resources.ManagerObjectFactory"/>

and make it available to your deployment by adding this to web. xm :
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<resource-env-ref>
<resource-env-ref-name>
app/Manager
</resource-env-ref-name>
<resource-env-ref-type>
javax.inject.manager.Manager
</resource-env-ref-type>
</resource-env-ref>

Tomcat only allows you to bind entries to j ava: conp/ env, so the Manager will be available at
j ava: conp/ env/ app/ Manager

Web Beans also supports Servlet injection in Tomcat. To enable this, place the webbeans-
tontat-support.jar in $TOMCAT HOVE/lib, and add the following to your META-INF/
context.xm :

<Listener className="org.jboss.webbeans.environment.tomcat.WebBeansLifecycleListener" />

16.4. Java SE

Apart from improved integration of the Enterprise Java stack, Web Beans also provides a state
of the art typesafe, stateful dependency injection framework. This is useful in a wide range of
application types, enterprise or otherwise. To facilitate this, Web Beans provides a simple means
for executing in the Java Standard Edition environment independently of any Enterprise Edition
features.

When executing in the SE environment the following features of Web Beans are available:

* Sinmple Wb Beans (PQI0s)

e Typesaf e Dependency Injection

e Application and Dependent Contexts
* Bi ndi ng Types

e Stereotypes

e Decorators

e (TODO Interceptors ?)

e Typesafe Event Model
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16.4.1. Web Beans SE Module

To make life easy for developers Web Beans provides a special module with a main method
which will boot the Web Beans manager, automatically registering all simple Web Beans found
on the classpath. This eliminates the need for application developers to write any bootstrapping
code. The entry point for a Web Beans SE applications is a simple Web Bean which observes the
standard @epl oyed Manager event. The command line paramters can be injected using either
of the following:

@Parameters List<String
> params;
@Parameters String[] paramsArray; // useful for compatability with existing classes

Here's an example of a simple Web Beans SE application:

@ApplicationScoped
public class HelloWorld

{

@Parameters List<String
> parameters;

public void printHello( @Observes @Deployed Manager manager )

{

System.out.printin( "Hello " + parameters.get(0) );

Web Beans SE applications are started by running the following main method.

java org.jboss.webbeans.environments.se.StartMain <args
>

If you need to do any custom initialization of the Web Beans manager, for example registering
custom contexts or initializing resources for your beans you can do so in response to the
@nitialized Manager event. The following example registers a custom context:

public class PerformSetup

{

public void setup( @Observes @Initialized Manager manager )
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manager.addContext( ThreadContext.INSTANCE );
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JSR-299 extensions available as part
of Web Beans

-
These modules are usable on any JSR-299 implementation, not just Web Beans!

17.1. Web Beans Logger

TODO

17.2. XSD Generator for JSR-299 XML deployment
descriptors

TODO
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## A. # Web Bean RI #####H#H#H#

#H#\Web Bean RI #iH JBoss AS 5 HHAHHH RI HEAHH EE
HHHEHHEH  Glassfish  ##H#HIH#HIHHIFHIF servlet #HEH# TomcatiH##H##H##H EJB3.1
BHAHHHHHH AR A

A.1. Web Beans RI SPI

The Web Beans SPI is located in webbeans- spi module, and packaged as webbeans-spi . j ar.
Some SPlIs are optional, if you need to override the default behavior, others are required.

SPI| #HHHTHHHHHHH A For war di ng class#

A.1.1. Web Bean ##

public interface WebBeanDiscovery {

/**

* Gets list of all classes in classpath archives with web-beans.xml files
*
* @return An iterable over the classes
*/
public Iterable<Class<?>
> discoverWebBeanClasses();

/**

* Gets a list of all web-beans.xml files in the app classpath
*
* @return An iterable over the web-beans.xml files
*/
public Iterable<URL
> discoverWebBeansXml();

Web Bean ### web- bean. xml #H#HHEHHIHHIHHIH JSR-200 ##H#H# 11.1 HiHHHBHHIH
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## A. # Web Bean RI ###H#H#HH

A.1.2. EJB services

Web Bean RI #### EJB3 bean discovery # container####Hi#

j ar. xml T EIB #H##H#H EJBDescriptor#

public interface EjbServices

{

/**

* Gets a descriptor for each EJB in the application

*

* @return The bean class to descriptor map
*/
public Iterable<EjbDescriptor<?>> discoverEjbs();

public interface EjbDescriptor<T

>{

/**
* Gets the EJB type
* @return The EJB Bean class
*/
public Class<T
> getType();

/**

* Gets the local business interfaces of the EJB
*
* @return An iterator over the local business interfaces
*/
public Iterable<BusinessinterfaceDescriptor<?>
> getLocalBusinessinterfaces();

/**

* Gets the remote business interfaces of the EJB
*
* @return An iterator over the remote business interfaces
*/
public Iterable<BusinessinterfaceDescriptor<?>
> getRemoteBusinessinterfaces();

EJB3 ##### e b-
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/**

* Get the remove methods of the EJB

*

* @return An iterator over the remove methods
*/
public Iterable<Method

> getRemoveMethods();

/**

* Indicates if the bean is stateless

*

* @return True if stateless, false otherwise
*/
public boolean isStateless();

/**

* Indicates if the bean is a EJB 3.1 Singleton

*

* @return True if the bean is a singleton, false otherwise

*/
public boolean isSingleton();

/**

* Indicates if the EJB is stateful

*

* @return True if the bean is stateful, false otherwise
*/
public boolean isStateful();

/**

* Indicates if the EJB is and MDB

*

* @return True if the bean is an MDB, false otherwise
*/
public boolean isMessageDriven();

/**

* Gets the EJB name

*

* @return The name
*/
public String getEjbName();
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## A. # Web Bean RI ###H#H#HH

Ej bDescri pt or HHHHHHHHH EJB HHHHHHHH R
metadatadHHHHHHHHHHHHTHHHHHE Busi nessl nt er f aceDescr i pt or #####HHHHHH#HE EJB
instance # interface class ## jndi ####

The resolution of @JB and @Resource is delegated to the container. You must provide
an implementation of org. | boss. webbeans. ej b. spi . E bServi ces which provides these
operations. Web Beans passes in the j avax. i nj ect. manager . | nj ecti onPoi nt the resolution
is for, as well as the Narmi ngCont ext in use for each resolution request.

A.1.3. JPA services

Just as resolution of @JB is delegated to the container, so is resolution of @er si st enceCont ext .

OPEN ISSUE: Web Beans also requires the container to provide a list of entities in the deployment,
so that they aren't discovered as simple beans.

A.1.4. Transaction Services

The Web Beans Rl must delegate JTA activities to the container. The SPI provides a couple hooks
to easily achieve this with the Tr ansact i onSer vi ces interface.

public interface TransactionServices

{
/**
* Possible status conditions for a transaction. This can be used by SPI
* providers to keep track for which status an observer is used.
*/
public static enum Status

{
ALL, SUCCESS, FAILURE

}

/**

* Registers a synchronization object with the currently executing
* transaction.

*

* javax.transaction.Synchronization
* synchronizedObserver
*/

public void registerSynchronization(Synchronization synchronizedObserver);

/**

* Queries the status of the current execution to see if a transaction is
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* currently active.

*

* true if a transaction is active
*/
public boolean isTransactionActive();

The enumeration St at us is a convenience for implementors to be able to keep track of whether
a synchronization is supposed to notify an observer only when the transaction is successful, or
after a failure, or regardless of the status of the transaction.

Any javax.transaction. Synchronization implementation may be passed to the
regi st er Synchroni zat i on() method and the SPI implementation should immediately register
the synchronization with the JTA transaction manager used for the EJBs.

To make it easier to determine whether or not a transaction is currently active for the requesting
thread, the i sTransacti onActi ve() method can be used. The SPIimplementation should query
the same JTA transaction manager used for the EJBs.

A.1.5. The application context

Web Beans expects the Application Server or other container to provide the
storage for each application's context. The org.j boss. webbeans. cont ext. api . BeanSt ore
should be implemented to provide an application scoped storage. You may find
org. j boss. webbeans. cont ext . api . hel pers. Concur r ent HashMapBeanSt or e useful.

A.1.6. Bootstrap and shutdown

The org.jboss. webbeans. boot strap. api . Bootstrap interface defines the bootstrap
for Web Beans. To boot Web Beans, you must obtain an instance of
or g. j boss. webbeans. boot st r ap. WebBeansBoot st rap (which implements Boost rap), tell it
about the SPIs in use, and then request the container start.

The bootstrap is split into phases, bootstrap initialization and boot and shutdown. Initialization will
create a manager, and add the standard (specification defined) contexts. Bootstrap will discover
EJBs, classes and XML; add beans defined using annotations; add beans defined using XML;
and validate all beans.

The bootstrap supports multiple environments. Different environments require different services
to be present (for example servlet doesn't require transaction, EJB or JPA services). By
default an EE environment is assumed, but you can adjust the environment by calling
boot st rap. set Envi ronnent ().

To initialize the bootstrap you call Bootstrap.initialize(). Before calling initialize(),
you must register any services required by your environment. You can do this by calling
boot st rap. get Servi ces() . add(JpaServi ces. cl ass, new MyJpaSer vi ces()).You mustalso
provide the application context bean store.
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## A. # Web Bean RI ###H#H#HH

Having calledini ti al i ze() , the Manager can be obtained by calling Boot st r ap. get Manager () .
To boot the container you call Boot st r ap. boot () .

To shutdown the container you call Boot st r ap. shut down() . This allows the container to perform
any cleanup operations needed.

A.1.7. INDI

The Web Beans Rl implements JNDI binding and lookup according to standards, however you may
want to alter the binding and lookup (for example in an environment where JNDI isn't available).
To do this, implement or g. j boss. webbeans. r esour ces. spi . Nami ngCont ext :

public interface NamingContext extends Serializable {
/**

* Typed JNDI lookup

*

& <T
> The type
* name The JNDI name
* expectedType The expected type
* The object
*/
public <T

> T lookup(String name, Class<? extends T
> expectedType);

/**

* Binds an item to JNDI

*

* name The key to bind under
* value The item to bind
*/

public void bind(String name, Object value);

A.1.8. #H#H#

Web Beans RI ######## classpath #H##H#HHHHHHH#HHHTHTHHTHHHHHHE Rl ### classloader
HHHHAHHHHH AR A or g. | boss. webbeans. spi . Resour ceLoader #
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public interface ResourceLoader {

/**

* Creates a class from a given FQCN

*

& name The name of the clsas
* The class
&l

public Class<?> classForName(String name);

/**

* Gets a resource as a URL by name

*

& name The name of the resource
@ An URL to the resource
&l

public URL getResource(String name);

/**

* Gets resources as URLS by name

*

& name The name of the resource
t An iterable reference to the URLS
&l

public Iterable<URL
> getResources(String name);

A.1.9. Servlet injection

Java EE / Servlet does not provide any hooks which can be used to provide injection into Servlets,
so Web Beans provides an API to allow the container to request JSR-299 injection for a Servlet.

To be compliant with JSR-299, the container should request servlet injection for each newly
instantiated servlet after the constructor returns and before the servlet is placed into service.

To perform injection on a servlet call WebBeansManager . i nj ect Ser vl et () . The manager can be

obtained from Boot st r ap. get Manager ().

A.2. # container ###

Web Bean RI ## container ###H###H AP| ##tH#HHH#HHIH
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## A. # Web Bean RI ###H#H#HH

Classloader ##

HHHHE Web Bean RI B Web Bean
T classloader ##H#

Servlet listener and filters
##HH  Web  Bean  ##HHH# Servlet  #ppHHHHHHHHH#  Servlet #  Web  Bean
HHIH T HPR T org.j boss. webbeans. servl et. WebBeansLi st ener HHHIHR
Servlet listener#

If you are integrating the Web Beans into a JSF environment you must register
org. j boss. webbeans. servl et. Conver sati onPropagati onFilter as a Servlet listener,
either automatically, or through user configuration, for each Web Beans application which
uses JSF. This filter can be registered for all Servlet deployment safely.

Session Bean ###
HitHH Web Bean HHHHH EJB HHHHHHHHHHHHHH AR enterprise
bean # Web Bean B EJB BHAHAH T
org.j boss. webbeans. ej b. Sessi onBeanl nt er cept or ##### EIB #itH#

) "

You must register the Sessi onBeanl nt er cept or as the inner most interceptor
in the stack for all EJBs.

The webbeans-core. j ar
If you are integrating the Web Beans into an environment that supports deployment
of applications, you must insert the webbeans-core.jar into the applications isolated
classloader. It cannot be loaded from a shared classloader.
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