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Enterprise Java Bean
Application Server



Component Contalner

e Component

J2EE

e Creation / Component Provider J2EE
o Assembly / Application Assenbler
e Deployment / Deployer

e« Container




public class BankBean implements SessionBean {
public void transferToSaving(double amount) {
checkingBalance -= amount;
savingBalance += amount;
try {
updateChecking(checkingBalance);
If (checkingBalance < 0.00) {
context.setRollbackOnly();
throw new InsufficientBalanceException();
}
updateSaving(savingBalance);
} catch (SQLException ex) {
throw new EJBEXxception (...... );

}
}



Enterprise Java Bean

® Stateless Session Bean
® Statefull Session Bean

_ J2EE1.2
® Entity Bean
1
® M essage Driven Bean J2EE1.3
£

® Stateless Session Bean
with Web Service Endpoint J2EE1.4



J2EE Design Pattern

® Front Controller @ Service L ocator

® |ntercepting Filter @ Transfer Object
® Composite View Assembler

®View Helper ®ValuelList Handler
® Dispatcher View @ Composite Entry
®BusinessDelegate @ Transfer Object

® Session Fa(;ade. ® Service Activator
® Data Access Object o
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J2EE (1)
* EnterpriseJavaBeans T echnology
« JDBC™ API
e Java Servlet Technology
o JavaServer Pages (JSP) Technology
o Java Message Service (JMS)
e Java Transaction APl (JTA)

(7 :\
\.




J2EE (2)

e JavaMail™ Technology

e JavaBeans Activation Framework

e Java API for XML Processing (JAXP)
o J2EE Connector Architecture

e Java Authentication and Authorization
Service (JAAYS)

)
-

)




J2EE (3)

 Web Service

« Java APIsfor XML based RPC(JAX-RPC
 Java APlIsfor XML Messaging(JAXM

e Java APlIsfor XML Registry (JAXR)

e Java Server Faces

s
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J2EE

Home Reamote
Home

EJB
Remote



EJB EJB

transfer ToSaving

o

public class BankBean implements SessionBean {
public void transferToSaving(double amount) {




EJB



EJB

Remote Bank.java

Home

BankHome.java

=N5] BankEJB.java

public class BankBean implements SessionBean {
public void transferToSaving(double amount) {




EJB

e Remote

public interface Hello extends javax.e/b.EJBObject {

public String sayHello() throws
Java.rmi.RemoteException;

E )




EJB

e Home Remote

public interface HelloHome
extends javax.g/b.EJBHome {

public Hello create() throws
Jjava.rmi.RemoteException,

Javax.gjb.CreateException;

Remote

} [Home create




EJB
 EJB

public class HelloEJB implements javax.gjb.SessionBean {
public String sayHello() {
return "Helo World!™:

}

oublic void gbCreate() {}
oublic void setSessionContext(SessionContext sc) { }

oublic void g bRemove() {}

_ o '




. JNDI Home

Home Create

Create remote

remote
Invoke



Client
EJB

— |ookup

J2EE

EJB

Remote

Interface \

EJB
Class

Home
|nterface

EJB



J2EE Container

-- EJB



EJB

Remote

Remote



Home

public interface HelloHome extends javax.e/b.EJBHome {

public Hello create() throws
Jjava.rmi.RemoteException, ....... ;

} P

RMI/IIOP JL

public class HelloHomel mpl extends
PortableRemoteObject implements HelloHome {
public Hello create() throws RemoteException,..... {
return (Hello)........ :




Remote

public interface Hello extends javax.e/b.EJBODbject {

public String sayHello() throws
java.rmi.RemoteException;

}

RMI/11OP ﬂ

public class HelloEJB EJBODbjectlmpl extends
PortableRemoteObject implements Hello {
public String sayHello() throws RemoteException {
return “Hello World!”; <
} EJB




EJB

e EJB Remote

e Remote sayHello
EJB

Remote EJB



EJB

public class HelloEJB implements javax.g/b.SessionBean {
public String sayHello() {
return "Hello World!":

}

javax.glb.SessionBean Remote ﬁ

public interface SessionBean extends EnterpriseBean {

- i




EJB

e Remote sayHello
EJB sayHello
sayHello

e EJB
Remote



public String sayHello() throws RemoteException {
// Remote
/] EJB

HelloEJB hellogb = (HelloEJdB) ............ ;

// ¢gbL oad
container.prel nvoke(...);
/] EJB

String s = hellogib.sayHello(); ¢
// ¢fbStore ﬂ

container.postinvoke(...);

el



J2EE

CORBA : IDL

J2EE : Java Interface
JAX-RPC : WSDL / Java Interface
GT30GSl : GWSDL

® Transaction
Database
® LifeCycle



CORBA Container

The overall architecture 15 depicted 1n Figure 4-1.

@

Home

O—

External

CORBA
Component

,

’

B
Callbacks

O

Internal

Container

?

?

OREB

Transactinns

Seeurily

Persistence

MNotification

http://www.omg.org/docs/formal/02-06-65.pdf
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Entity Bean

Entity Bean



okl al bl cl

Entity Bean




Entity Bean




EJB: create

SOL INSERT



Create Entity Bean

e|bCreate

okl al bl cl




gbLoad €gbStore

gbLoad SQL: SELECT
gbStore SQL: UPDATE




Entity Bean

e/bLoad

okl al bl cl

primaryKey="pk1”




Entity Bean

e bStore

pkl x1 yl1 z1

primaryKey="pk1”




EJB SQL

0Create Insert
DRemove delete
0l_oad Sel ect
pStore update
oFINndByPrimaryKey  select

D. D. D. D. D.



BMP (Bean Managed Persistency)

 gbCreate Insert
e ¢g/bRemove delete
 gblLoad select
 gbStore update

o gbFindByPrimaryKey  select




J2EE1.3



J2EE1.3 EJB2.0 CMP
(Container Managed Per sistency)



J2EE1.3 EJB2.0 CMP

e Abstract Class

e Abstrct Accessor

— Persistent
cmp abstract  setter/getter

— Relation
cmr abstract  setter/getter



J2EE1.3 EJB2.0 Finder/Select

Finder
— Loca)Home "find"

Select
— EntityBean "gJbSel ect"
abstract
EJB-QL Deploy
Deployment Descriptor
Home

— Bean
static method



J2EE1.2 EJB1.1
J2EE1.3 EJB2.0

EntityBean abstract Class

| ocal
cmp setter/getter abstract
SOQL cmr
abstract setter/getter
Finder Select EJB-OQL

Deploy



J2EE1.3
EJB CMP



(LeagueBeanTable)

leagueld | name sport

(TeamBeanTable)

teamid name city

(PlayerBeanTable)

playerid name position




(LeagueBeanTable)

(TeamBeanTable)

(PlayerBeanTable)



public abstract class PlayerBean implements EntityBean {
/[ cmp Setter/Getter
/] ID (playerid)
public abstract String getPlayerid();
public abstract void setPlayerld(String 1d);
i (name) CMP Field
public abstract String getName();
public abstract void setName(String name);
/l (position)
public abstract String getPosition();
public abstract void setPosition(String position);
/l (salary)
public abstract double getSalary();
public abstract void setSalary(double salary);

playerld name position salary




CMR Field

/l cmr teams
/l Setter/Getter

/]
/] cmr teams  EJB-QL IN operator  IN(p.teams)

/] -
public abstract Collection getTeams(); C MR FI el d
public abstract void setTeams(Col lection teams);

Il

public abstract Collection gbSel ectL eagues(L ocal Player player)
throws FinderException;

public abstract Collection gbSel ectSports(L ocal Player player)
throws FinderException;

teamid name city
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J2EE Wice

J2EE1.4



J2EE Web

Wice J2EE Web
EJB

EJB Entity Session
RMI

Web SOAP



SOAP-RPC JAX-RPC
JAX-RPC =RMI / SOAP

Rahul Sharma



JAX-RPC

® Java WSDL

® Java XML
® Java Web
@

Java Remote Interface —> WSDL

WSDL —> Java




JAX-RPC
Java Remote Interface ™> WSDL
WSDL =) Java

Java Interface WSDL
WSDL Java

WSDL

portType

binding Sk

service




JAX-RPC WG&SDL2Java

/

WSDL

portType | portType name +" java’ Hello.java

binding binding name + Stub.java’ HelloBindingStub.java
binding name +"Impl.java’ HelloBindinglmpl.java

service service name +" java’ HelloWorld.java
service name + "Locator.java' | HelloWorldL ocator.java

WSDL

portType | portType operation name sayHello

binding binding operation name

service "get" + service port name getHello
"get" + service port name




Hello.java

public interface Hello extends java.rmi.Remote {
public String sayHello(String name) throws

java.rmi.RemoteException;

Hellolmpl.java

public class Hellolmpl implements Hello{
public String sayHello(String name) throws
java.rmi.RemoteException {
return "Servicelmpl was re-defined by " + name + "!" ;

}

}



HelloServicejava

public interface HelloSer vice extends javax.xml.rpc.Service {
public String getHelloAddress();
public Hello getHello()
throws javax.xml.rpc.ServiceException;
public Hello getHello(java.net. URL portAddress)
throws javax.xml.rpc.ServiceException;

}

WSDL service Element

<service name="HelloService">
<port name="Hello" binding="tns:HelloBinding">
<soap:address
|ocation="http://localhost:8080/axis/services/Hello" />
</port>
</service>




HelloServicel ocator.java

public class HelloServicel ocator
extends org.apache.axis.client.Service
Implements HelloService { —

public Hello getHello()
throws javax.xml.rpc.ServiceException {

public Hello getHello(java.net. URL portAddress)
throws javax.xml.rpc.ServiceException {



VETINE Y

public classMain {
public static void main (String[] args) throws Exception {
Hello port = new HelloServicel ocator().getHello();

try {
String str = ((HelloStub) port).sayHello(" Fujio");

System.out.println( str);
} catch (java.rmi.RemoteException re) {
System.err.printin(" Remote Exception caught: " + re);




JAX-RPC  WSDL

WS

Service
Endpoint
| nterface

Service
|nterface




Endpoint
Session Beans (EJB2.1)

e (Local)Home
« EJB(Local)Object L ocal/Remote

Service
Service

Remote

Endpoint
Endpoint




Endpoint
Session Beans (EJB2.1)

public Interface BookPriceService extends
javax.xml.rpc.Service{
public BookPrice getBookPrice( )
throws RemoteException;

public interface BookPrice extends

javax.rmi.Remote {
public String getBookPrice(String isbn)
throws javax.rmi.RemoteException;

public class BookPriceWS implements
BookPrice, javax.ejb.SessionBean {
public float getBookPrice(String isbn){....}




Session Beans

public Interface HelloHome extends
.ejb.EJBHOome {
public Hello create( )
throws RemoteException, CreateException;

public interface Hello extends
javax.ejb.EJBODbject{
public String sayHello(Stringname)
throws javax.rmi.RemoteException;

public class HelloBean implements
javax.ejb.SessionBean {
public String sayHello(String name) {....}




Client
EJB

— |ookup

J2EE

EJB

Remote

Interface \

EJB
Class

Home
|nterface

EJB
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ﬁ

lookup

Web

WSEJB

Service
Endpoint
| nterface

Service
|nterface

J2EE
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SOAP

Microsoft NET

C#VB,C++, @R 4 EJB2.1 Container
~ SQAP

( B
RN Stateless
Sun \.\ .
® SOAP----12
JAX-RPC @gull 4
AN W

IBM

Endpoint Interface




J2EE JAX-RPC Stub
Web

Web Service Endpoint

EJB2.1 Contalner
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Enterpri
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FireWall
Enterprise Grid

Firewall
J2EE

Firewall

irewall



Craig R.McClanahan

J2EE1.4 Ease of Development :
Java Server Faces



Conversion ErrorssS
Render Responss

Access page
HTTP Request

Renders HTML
HTTP Response

Response
Complete

Validation f
Conversion Errors f
Hendear H-EIBFH}FI:BEI

Web Container

Qe

: myform.jsp




J2EE1.4 JAIN SLEE
Service Logic Execution Environment



feg SOAP

AP for JZME
IAIM SIF

S APT for J2ME

Lacaton

J2ME |J2SE

Consumer (e.g. mobile)

Network
Access

e.g S5IF

" Web Service Provider

J2EE

SAMS Crther WS
Commecior Connector
| ! J

e.g. HTTP(S)

le.g. RM[-nm/u.g. RMI-TIOP
Fi

7 Network VAS Provider

/ ™

J
I
I

JSLEE

ICC SAMS
RA R4

o

(iher VAS

ez 5IP Server
network element

ez INAP e MMT

/ \

e.g S5P eg MMSC e GMLC
network element network element network element

MNetwork Service Provider

e MLP

0SS
Quality of Service AP1
Trouble Ticket API
Service Activation API
IP Billing AP1




Grid Web

GGF / Globus



SBlueprinmnior a New
Computing Infrastructure

Editod bl',r Ian Fostor
and Caril Kossciman
" L]

.I“‘ I\ -

The Grid: Blueprint for a New Computing Infrastructure



“The Physiology of the Grid”
http://www-nix.globus.org/ogsa/docs/al pha/physiol ogy . pdf
2002/06/22

Grid Web

Grid
e-Business
Web



“The Physiology of the Grid”
http://www-nix.globus.org/ogsa/docs/al pha/physiol ogy . pdf
2002/06/22

OGSA

Grid Web
“Open Grid
Services Architecture (OGSA)”



| .Foster Grid

Grid



Globus Toolkit 3.0

= BN - R TR TIPS e YNNI E (LRI NI F R T R R Y =N ST T - ]

FrILE REER FETO0 BREADG WD AJLTHD

Or - ©  [x] @ @ Pr=x Jeesrcn @277 ‘¥
T EL2AD | &) http:/ v globus.are./ v EJisan Unh ®

P

the globus alliance
wene. globus.org

The Globus Alliance is developing fundamental technologies needed to
" Site Index build computational grids. Grids are persistent environments that
enable software applications to integrate instruments, displays,
computational and information resources that are managed by diverse
organizations in widespread locations.

* Contack L=
* Japany LRSS

* Team

© Collaborators Alliance News:
* Spon=sors :
* Ernail Lists NITRD Blue Book: The Mational Globus Alliance at SC03: As

* Emplowment Coordination Office for Information  uwsual, alliance members will
Zpportunities Technology Research and present tutorials, papers, posters,
Development issued its annual Blue demos and more at the annual
- Maws & Archive Book supplement to the President's Supercomputing Conference, to be
- Meetings budget, noting the widespread held Movember 15-21 in Phoenix,
" Related Wark adoption of Globus Toolkit-based AZ, See the summary page of our
Grid computing.  [more] SCO032 activities and materials.

* Research

" Software GlobusWORLD Approaches: Globus Toolkit 3.0.2: Download
j % Poster submissions for the |latest wersion, based on the
, m GlobusWORLD 2004 are dues on new Open Grid Services
- Cctober 24, The conference is Infrastructure v1.0 specification.
January 20-22 in San Francisco, [more]
More details are available in the
latest Globus'WORLD Reports
newsletter,

FEOCRAL LABCRATANYT CORNSANTIUM

LC

#] The Globus Alliance's software products
nttp://www.globus.org/
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GGF OGSA/OGS

Open Grid Service Architecture / Open Grid Service Infrastructure

“Y Global Grid Forum — Micro=soft Internet Explorer = M= E]

ARy EREE FTOAL O BRILCADG) WO AJLTH

QFs - ) [x] & o JOOonm iesncan @arT €2 L e B

T LD | ] bttp A gridforum.ore S - E fz@h Ui

GGF9
Over 450 Attendees

Groups met -- over 100
sessions

4 Workshops

wWorkshop 8 Other
Presentations

Global Grid Forum MNews GGF Document Series

: Grid Connections Fall Edition is now An informational document entitled,
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J2EE,Web Service, Grid OGS
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Container UDDI / .
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WS-Resource-qualified EndpointReference
W S-Resource Context
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Web Services Orchestration

»Web
>
>
Web Services Choreography
>



Orchestration BPEL4WS
Business Process Execution Language for
Web Services

IBM, Microsoft, BEA

Choreography : WSCI
Web Services Choreography Interface

Sun, SAP, Intalio, BEA

=

OASISWeb BPEL TC
IBM, Microsoft, BEA, Oracle, Sun, SAP



BPEL4AWS
Business Process Execution Language for
Web Services

http://www-106.1lbm.com/devel operworks/library/ws-bpel/
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BPELA4AWS

o Web
Invoke, receive, reply

® Implicit lifecycle:



BPEL Activity

® Primitive Activities
<receve>
<invoke>
<reply>

® Structured Activities
<seguence>
<flow>
<pick>



<Receilve>

<invoke>

<Sequence>

<F|OW&




<process>
<I- Definition and roles of process participants -->
<partnerlinks> ... </partnerlinks>
<I- Data/state used within the process -->
<variables> ... </variables>
<I- Properties that enable conversations -->
<correlationSets> ... </correlationSets>
<!I- Exception handling -->
<faultHandlers> ... </faultHandlers>
<!- Error recovery — undoing actions -->

<compensationHandlers> ...
</compensationHandlers>

<!- Concurrent events with process itself -->
<eventHandlers> ... </eventHandlers>
<!I- Business process flow -->

(activities)* BPEL Structure

clnrnrraoacesS



J2EE

Java Business | ntegration
JSR208

N.Kassem TS3740.pdf
M.Hapner JA-SIG-12-08-K eynote.pdf
WhitePaper JBIwp70903.fm.pdf



Java Business | ntegration

® Java SOA

® JBI
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SPI

Machine SPI

(Binding SPI)



J2EE with JBI

WSDL MEP



Request-Response MEP

Client

[ XML Request

o]

I AML Response

Callback MEP

Client Callback

XML Request

One-Way MEP

source Destination

XML Event

WSDL Message
Exchange Patterns
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JBI, Process View
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JBl Container Model

Pluggable
XML Artifacts & Engines
(not defined by JSR208)
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m | (m
7 n
JSP/Serviet EJB Transform Routing
Container Container 9"“! Engine
Services Services Machine SPI *
JBl Container

Bl Message Bus *

JBl Container

Binding SPI *

EDI VAN
Resource| | Gateway

Bl Message Bus *

« IdS buibeyoeq / JuswAoldag

Email
Binding

IMQ
Gateway| | Binding

W5
Binding

bbb b b

SOAP SMTP JCA AS1/AS2 JMS Proprietar
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