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Introduction to
Java EE (J2EE)

J2EE ! dadia



Session Objectives & Cilaal

« Understanding the value propositions of
J2EE

» Getting a big picture of J2EE architecture
and platform  J2EE iaw 54 jlase (e dlali s S6 34

« Getting high-level exposure of APls and
Technologies that constitute J2EE |
J2EE o588 Al sl s APlge sl Jle e 34
- You don't have to understand the details
Joaléill 28 yray lae Cund
 Understanding why J2EE is a great
platform for development and deployment
of web services
ASulll dlead i 5 sk 5 S daie i J2EEIW agd



Agenda : .

« Whatis J2EE? J2EE )3l
« Evolution of Enterprise Application Development

Frameworks Lss sall lindal ) ghai Auaia ) glad
« Why J2EE? J2EE 13
 J2EE Platform Architecture J2EE ‘i 4

 J2EE APIs and Technologies

o Standard Impl (J2EE 1.4), Compatibility Test Suite
(CTS)

e BluePrints Ll
e J2EE and Web Services J2EE ;4. cilaas
« How to get started 1~ as



What is J2EE?

J2EE .» L



Enterprise Computing w..;ai.

s .

Challenges Key Products
Portability Technologies App Servers
Diverse J2SE Web Servers
Environments J2EE™ Components
Time-to-market YIS Databases
Core Competence Servlet Object to DB
Assembly JSP tools
Integration Connector

Xl\th f Legacy
ata
Binding S
el Databases
TP Monitors

EIS Systems




What Is the J2EE? J2EE .- .

e Open and standard based platform for
J s gibe *4 jlas daic
® developing, deploying and managing
DJ\J:}“})M.\M}JJ)M‘
® N-tier-umus= \Web-enabledis: "=y,
server-centric*, and component-based
enterprise applicationgws wliks Jle sad) i 24



The Java™ Platform Java ..

Java Technology Java Technology Workgroup High-End
Enabled Desktop Server Server

Enabled Devices

Sizad Enterprise

' ‘—-—Eﬂl-t£'l__ Edition




The Java™ Platform Java 4<aia

Java 2 Platform Micro Edition
(J2ME™)

Optional

Packages
Optional
Packages

Java 2 Java 2
Enterprise | Standard
Edition Edition
(J2EE) (J2SE)

Foundation Profile | MIDP |
cDC l CLDC l E':i‘?ﬁl
T w L w [
8




What Makes Up J2EE? < y2EEws cu L

API and Technology specifications ' v=i=s; AP

Development and Deployment Platform
Al 5y phaill diaie

Standard and production-quality implementation
FUY) sasa sk 57 s

Compatibility Test Suite (CTS)*
J2EE brand )i Adle
J2EE Blueprints J2EE Lbks
Sample codes  iladclic



Evolution of
Enterprise Application

Frameworks
dosa pall Baadad JSaa ) glad

10



Evolution of Enterprise Application

Framework T pall ks S gk
 Single tier sas 5l Al 3 gl
« Two tier il 3 g
* Three tier CHadal) S 23 o
- RPC based RPC e Jic YL,

- Remote object based = (e (&I d adaadll e slaie YL

* Three tier (HTML browser and Web server)

( ASuAl) aalA HTML Zala )
* Proprietary application server  (=lx ails Guks
« Standard application server e pala ket



About Enterprise Applications
s 5l Clagadai J o
* Things that make up an enterprise

application o Sh A pall (Bl
- Presentation logic = "tk s

- Business logic *

- Data access logic (and data model)

- System services aldaill Cileas

* The evolution of enterprise application
framework reflects (.Se i sl Guls J<a sk

- How flexibly you want to make changes
- Where the system services are coming from
alail) clead *CEin) ol e

12



Single Tier (Mainframe-based)
(@MJ Gula e zm,.d\) 3aa) Jl) daual) *Csj.a

3l

 Dumb terminals are directly connected to
mainframe ity gl g Jlaily il las

3

e Centralized models*+z>+ (as opposed
distributed modele s z2stl oS o)

* Presentation, business logic, and data
access are intertwined in one monolithic
mainframe application




Single-Tier: Pros & Cons
(ENE AN FUCRTETRRTRAIN
e Pros: <l

- No client side management is required
Jaaxll Jd (e Alpa kT Y
- Data consistency is easy to achieve
» Cons: <Ll

- Functionality—=s (presentation, data model,
business logic) intertwined, difficult for updates

and maintenance and code reuseiiall y ool 4 gaa
Odaddl Jlaxiul sale )

14



Two-Tier = *65}“3

| O M T —
—— SQL gt
B R T, request
[ < > Database
-] saL
——— response I

* Fat clients talking to back end
database la Ji& Gyl saelsy olé jall Juas)

- SQL queries sent™**! ! raw data returned
Clilb) alad el )
* Presentation,Business logic and Data
Model processing logic in client
application —us s b 55

15



Two-Tier = *EAJA;

e Pro: «lisy

DB product independence="-= J2&-!

model};_\.;\ji\ da,dall GSJM.Q A_ULQA)

compared to single-tier)

e Cons: il

Presentation, data model, business logic are intertwined (at
client side), difficult for updates and maintenance “+=" s =l &z

Data Model is “tightly coupled <+ J="to every client: If DB
Schema changes, all clients break =4 &= gt

Updates have to be deployed to all clients making System
maintenance nightmare o< < ¢l b de Lo cliall goas il dats o et

DB connection for every client -~ &=l <1 dsil thys | difficult to
scale

Raw data transferred to client for processing causes high
network traffic 4s.all * @i g la ) bl dallaal Ciy all ) cllad) Bl Cany 16



Three-Tier {RPC based)

RPC L saciad \) g & ¥ 23 s

) saL
J_?TP‘;:{ RPC request request
| e -+ - & - —> Database
o RPC response SQL
%F&‘L response

e Thinner client -»~=~I: pusiness & data model
separated from presentation = o= OYs¥ dassall st

- Business logic and data access logic reside in
middle tier server while client handles presentation

 Middle tier server is now required to handle system
services il cilard dalleal Lo JY zual ddas gidl A5kl aila

- Concurrency control, threading, transaction, security,
persistence, multiplexing, performance, etc. 17



Three-tier (RPC based): Pros & Cons
(RPC e sacna) i v ¥ 5500
* Pro: «lisy
- Business logic can change more flexibly than 2-tier
model okl =3 sai e ST A gen b i (S BLL

* Most business logic reside in the middle-tier server
daus gial) dphal) aala & A B[ (e i)

e Cons: L.

- Complexity is introduced in the middle-tier server

- Client and middle-tier server is more tightly-coupled
sl d= (than the three-tier object based model)

— Code is not really reusable :aiyissley o ¥ diss jaadl
(compared to object model based ... ) 18



Three-Tier (Remote Ob ;ect based)

(mu;w\s\@gms\g; acinall ) s G ¥ pa

SQL

I Database
SQL

response D111

- Object request | et
= |P%j E - 4> ‘._ :7._.-';"_';'_""

e Object
IF:_{ ~ response

* Business logic and data model captured in
objects Uil z3gai 5 B.Loalis) (o clilsll Sa
— Business logic and data model are now described
In “abstraction” (interface language)
* Object models used: CORBA, RMI, DCOM
- Interface language in CORBA is IDL
- Interface language in RMI is Java interface "



Three-tier (Remote Object
based?: Pros & Cons

s e IS G bl e sacieall) il el ¥z s

e Pro: «lis

- More loosely coupled than RPC model
RPC zisai (3o S dslh da ) 3l

— Code could be more reusable S sxael Jusiv] sile] (Sa

e Cons: «lil.

- Complexity in the middle-tier still need to be
addressed™ s sl ) jishdala b ddas gl dakl) 8 sl

20



Three-Tier (Web Server)

( A<l egu) gl & ¥ 23 5

SQL
HTML request request
- 5 il
—> " w - —> Database
HTML response ii= SQL
response e

 Browser handles presentation logic
 Browser talks Web server via HT TP protocol
HTML OS50 Gaob oo A8l anlss Jualy minaial

* Business logic and data model are handled by
“‘dynamic contents generation” technologies
(CGl, Servlet/JSP, ASP)

21



Three-tier (Web Server based):
Pros & Cons (. ) e com *

e Pro: <l
— Ubiquitous client types
- Zero client management
- Support various client devices —u =l 3 3al (o Sl acs
* J2ME-enabled cell-phones
e« Cons: <l

- Complexity in the middle-tier still need to be
addressed * «s sl ) Sidsls 8 ddas i) dak) 8 2kl

22



Trends -uw.

* Moving from single-tier or two-tier to multi-
tier architecture i sy aan Jy gasy)

* Moving from monolithic model to object-

based application model
Gl e aainall clinail) Jaad ) Gl iadl Jaadll o JUsy)

* Moving from application-based client to
HTML-based client *

23



Single-tier vs. Multi-tier

Glaadall aaaial) alai Jilaa 3asl) ) 4audal) Ca}d

Single tier Multi-tier
RN REOA|FRPIN L data 23 o
No separation Separation among

among presentation, presentation,

business logic, business logic,
database database

Hard to maintain More flexible to
change, i.e.
presentation can
change without
affecting other tiers




Monolithic
Ll sidll

1 Binary file
Recompiled,
relinked,
redeployed every
time there is a
change

Monolithic- vs. Object-based:< .-

Object-based
S e adiadll

Pluggable parts

Reusable

Enables better

design

Easier update

Implementation
can be separated
from interface

Only interface is
published




Outstanding Issues & Solution

Jslall g dailall Jiluall
« Complexity at the middle tier server still remains
Aadld J) 35 Y Adass giall Akl 8 Chlaall

e Duplicate system services still need to be provided
for the majority of enterprise applications
Ao sall Gulat alaaa ) aladl) dead Fladin) ) s J) 3 Y
— Concurrency control, Transactions
- Load-balancing, Security
- Resource management, Connection pooling

 How to solve this problem? ¢Jiy)laa Ja o 88 o<

- Commonly shared container=>*' <2~ that handles the
above system services o3le) alaill Cleas mllad Al

- Proprietary versus Open-standard based 26



Proprietary Solution
ilas il g dalal) Jelall s 48 sladll Jlal)
« Use "component and container" model
il Sl g Ay glall Jaad aadiuf
- Components captures=& = <<\ bysiness logic
— Container provides system services:= s Jis <l

* The contract between components and
container is defined in a well-defined but with
proprietary manner

ol 4gy pla e (81 g s 1y 5aT 48 jre 4y gladl 5 S oSall (g a3

* Problem of proprietary solutioni=ia g i

Vendor lock-in *

« Example: Tuxedo, .NET 27



Open and Standard Solution

i jlnall 5 A gigall Jlal

* Use "component and container” model in
which container provides system services in a
well-defined and as industry standard . aaa
| bz Ledand s i (i pay alaill Cilaad 58 ¢y 4 glall o 685 Cus Gl Sl 5 45 5lal)

 J2EE is that standard that also provides
portability of code because it is based on Java
technology and standard-based Java
programming APIS s o si o3 jladl 122 0 J2EE
AP Lnaall lila e o5 lila 2585 e e 4350 jaadl) Jai) 44048

28



Why J2EE?

J2EE 2.

29



Platform Value to Developers
O shall Ll Laial) Aagd
« Can use any J2EE implementation for development
and deployment Sl kil J2EE ki (sl Jleain (Sa;
- Use production-quality standard implementation which

is free for development/deploymen  liuls Jlain) (S
Al 5 skl (el dplaall £ LY Ba el 4y jlaa

- Use high-end commercial J2EE products for scalability

and fault-tolerance e sill ALY 4y WA 2B E ladic andi)
T! .“2\%]... \g\ r

 Vast amount** = of J2EE community resourcese=s .

- Many J2EE related books, articles, tutorials, quality code
you can use, best practice guidelines, design patterns etc.

e (Can use off-the-shelf 3rd-party business components
30



Platform Value to Vendors

* Vendors work together on specifications

and then compete in implementations sl
lankt JUSY agie JS damy &5 ey Dldial sall skt e las () sleny
- In the areas of Scalability, Performance, Reliability,
Avalilability, Management and development tools, and
SO On sl 5 il g delaill 5 el yall a8 ALE CYLaa
 Freedom to innovate while maintaining the

portability of applications 4Ll e dbdladll pa g lay) 4 s
Sl dail) Jail

* Do not have create/maintain their own proprietary
APls *ap il AP b s dSa Y g



Platform Value to Business
Customers Ol el jall L) Al daiall G

» Application portability Ju gl 2

 Many implementation choices are possible based

on various requirements e &Sadl il LAl (e aaal) di
R ey L

- Price~ (free to high-end), scalability=+"* (single
CPU to clustered model), reliability-'»~¥',
performance:""', tools='=¥' | and more

- Best of breed of applications and platforms
» Large developer pool

32



J2EE APIs &
Technologies

33



J2EE 1.4 APIs and Technologies

Servilet 2.4
JSP 2.0

o J2SE 1.4 (improved)

 JAX-RPC (new)
e Web Service for

Y

(Y

(Y

(Y

Y

Y

2EE

2EE Management
2EE Deployment
MX 1.1

MS 1.1

TA1.0

EJB 2.1
JAXR
Connector 1.5

\V

\V

\V

(Y

ACC

AXP 1.2
avaMail 1.3
AF 1.0

34



Java EE 5

JAX-WS 2.0 & JSR 181

Java Persistence -

EJB 3.0

JAXB 2.0

JavaSever Faces 1.2 — new to Platform
JSP 2.1 — Unification w/ JSF 1.2

StAX — Pull Parser — new to Platform

35



Serviet &
JSP (JavaServer Pages)



What is a Servilet? serviet .- .

» Java™ objects which extend the functionality
of a HTTP server HTTP s il o sis o 58 s s

* Dynamic contents generation:s-s: chssd s

o Better alternativeu=ii 1. to CGIl, NSAPI,
ISAPI, etc.
- Efficient >
- Platform and server independent = Bl s sl
- Session management *- ek

- Java-based Y= o= e
37



Servlet vs. CGI

Request CGI1 '

T e—) Child for CGI1 I
Request CGI2 CGl (

e e d  Based Child for CGI2 I

Webserver

Request CGI1 [

— Child for CGI1 I
R t :

- b S% Servlet Based Webserver

Request Servlet2 =
Request Servletl e d Servlet2

38



What is JSP Technology?

* Enables separation of business logic

from presentation business ks ¢ deadll (1o (S
el Al

- Presentation is in the form<ss &ls 055 o= 4l 48k of
HTML or XML/XSLT

- Business logic is implemented as Java Beans
or custom tags

- Better maintainability, reusability sl iluall 4,146
ST alasiny) sale) 4Ky
» Extensible via custom tags Jos oe vl Qs
arada au g
* Builds on Servlet technologyserviet & e 59



EJB
(Enterprise Java
Beans)



What is EJB Technology?

* A server-side component technology
Al dga e ¥ jaiall 4
 Easy development and deployment of
Java technology-based application that
are: s 45 e Jise ol i 5y skt A ggm

- Transactional, distributed, multi-tier, portable,
scalable, secure, ...

41



Why EJB Technology?

» Leverages the benefits of component-model on
the server side- e o "l sl @l
* Separates business logic from system code
- Container provides system services & =t 255 4

* Provides framework for portable components
Jall AL b Sall daie i g
- Over different J2EE-compliant servers
- Over different operational environments
* Enables deployment-time configuration
- Deployment descriptor

42



EJB Architecture

(Home Interface)

/-—/

Enterprise
JavaBeans™ |
Component

i

Database or

Component

(Remote Interface) Container
EJB Server

43



Enterprise JavaBeans

Enterprise JavaBeans

SyncAnunication AsynchronousS¢pommunication
CSession Bean > < Entity Bean > <Message-Driven Bean >

7 N\

Stateless Stateful

Bean managed Container managed
Persistence Persistence
(BMP) (CMP)

44



JMS
(Java Message
Service)



Java Message Service (JMS)

Messaging systems (MOM) provide s Jii s

- De-coupled communication

- Asynchronous communication 3 ne Jusi)

- Plays a role of centralized post offices S udl SSoe o5 sl
Benefits of Messaging systemgd- asd i

- Flexiblev+, Reliable =4, Scalable communication
Systemse A deaiyl Ak

Point-to-Point, Publish and Subscribe

JMS defines standard Java APls to
messaging Systemes: -/ ws & s JAVA API-: = JMS

46



Connector
Architecture

* o gall Ay

47



Connector Architecture *s.,as.

» Defines standard API for integrating J2EE technology
with EIS systems EIS #ki e J2EE G gest i e AP

- CICS, SAP, PeopleSoft, etc.

« Before Connector architecture, each App server has to

provide an proprietary adaptor for each EIS system J:
EIS sl JS g ali o g D80 O oo S pald Gkt JS Jha gl 4y ) 56k

- m (# of App servers) x n (# of EIS's) Adaptors

« With Connector architecture, same adaptor works
with all J2EE compliant containers o« |d sall 4 56k ps
4l *g\ﬁé\}d\ JZEE‘—’LU\-A e &4 d.uu c-g@..d\

- 1 (common to all App servers) x n (# of EIS's)Adaptors

48



m X n Problem Before Connector
Architecture J-,uic ids mxn s

Server

49



JAAS (Part of J2SE 1.4)

(Java Authentication=-&
Authorization Service:—--)



JAAS: Authentication.:..

e Pluggable authentication frameworkatey iz "zl

- Userid/password
- Smartcard

- Kerberos

- Biometric

» Application portability regardless of

authentication schemes underneath
- JAAS provides authentication scheme independent API
APl oe JEie 3liu) bhis 85 JAAS
- Authentication schemes are specified Login configuration
file, which will be read by JAAS s Gliiuy) hhis cilia) se (1
JAAS sl i a5t (52 = o1 gl Aglaal * L)
51



JAAS Pluggable Authentication

Applications D

LoginContext API

LoginModule SPI Configuration

A . /
Kerberos Biometric

52



JAAS: Authorization..

* Without JAAS, Java platform security are
based on o aaiad il daie dles S JAAS Ui
- Where the code originated Jx=all ¢ s S
- Who signed the code

 The JAAS API| augments this with
3 Y JAAS AP il
- Who'’s running the code Jxadl 3 (4

» User-based authorization is now possible
USae Y zrsal ardivall e adinall 7y yuaillss



Other J2EE APIs &
Technologies



JNDI

» Java Naming and Directory Interface

« Utilized by J2EE applications to locate

resources and objects in portable fashion

Gkl Ja aie QLK 5 o)) sall a8 90 2aail J2EE  cilindas J8 (e Jestoy
- Applications use symbolic names to find object

references to resources via JNDI  cleu) Jering cilagdail)
JNDIG b oo 2 gall * o2 jall GASH Alag) (e ST (A 4y 3a
- The symbolic names and object references have to

be configured by system administrator when the
application is deployed. s dues yall Sl 545 5 )l elas
Gaadaill 5 8 5 aUaill jve J (e LSS Baw B (4S5

55



JDBC

Provides standard Java programming
API to relational database

4 ad) clludl sac 8l 4y Lan AP i s
- Uses SQL SQLJexius

Vendors provide JDBC compliant driver
which can be invoked via standard

Java programming APl JDBC &) s sl s
s dae pal 4 leadl API U8 (e e din) (S Sy (Galdas

56



J2EE Management (JSR-77)

Management applications should be able to
discover and interpret the managed data of
any J2EE platform

J2EE duaio clily Qa3 5 ¥mnd e 5508 0585 o cang il 351

Single management platform can manage
multiple J2EE servers from different vendors
Cdliie cpatia (e J2EE leald (je el 3 Ha) LS 3as) 53 5a) dala
Management protocol specifications ensure a
uniform view by SNMP and WBEM
management stations e <y S il il ga s 1)
WBEM_s SNMP cilaaal) 5 5la) aladiuly e 45

Leverages JMX JMX &), * 57



J2EE Deployment (JSR-88) - J2EE 1.4

Tools J2EE Platforms

- Standard
&

Deployment API -
Universal Remote)

58



JMX

JMX API into

Dynamic Deployment
the J2EE 1.4 platform

JMX

J2EE App Server

JMX defacto

A single technology for the J2EE platform

59



JACC (Java Authorization Contract
for Containers-:~tuwc=x«) - J2EE 1.4

 Defines contract between J2EE containers

and authorization policy modules o 3l yaas
Slas 5l gyt FAilaw SJ2EE <l sls

- Provider configuration subcontractss# s s ss
- Policy configuration subcontract - st s aubes
- Policy enforcement subcontract = sl 28 aub
* Enable application servers to integrate with

enterprise user registries and authorization

policy infrastructure <. w zlaxyl cilalall -l
ey slatl) Anland dgiaill Al pe rlediy) g densall addiee 60



J2EE is an End-to-End
Architecture



The J2EE Platform Architecture

B2B
Applications

B2C
Applications

Web
Services

Wireless
Applications |

=
E
=
=
-]
=
L1
=
o
=
=
L
f="
o
-t

Existing
Applications

-

Java™ 2 SDK, Standard Edition

[corea’ [ ami [Databacel [Naming /Dircctory

Application Server

Enterprise
Information
Systems

62



J2EE is End-to-End Solution

~

Firewall
Client

Ilen

Cllen]

Client
Tier

: HTML/XML

J2EE
Application
Server

Middle
Tier

Enterprise
" Enterprise Information

Jaw Systems (EIS)

Relational
- Database,
‘Enterprise Legacy
Applications,

ERP Systems

"

Other Services: i
JNDI, JMS, Enterprise

JavaMail™ Information
Tier

63



N-tier J2EE Architecture

Client-Side

Presentation

Browser

Pure
HTRIL

Java
Applet

Desktop

S
Application

Other Device

JZ2EE
Cllient

Server-Side Server-Side Enterprise
Presentation Business Logic Infé:-?stgmun

Java
Serviet

-
-

J

L] AR RN EREER ] AR EEEEERE N NN (AR R RE N NN
(-
\
e ‘

Web Tier EJB Tier
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J2EE
Component & Container
Architecture

J2EE (& 4l 5 osSall

65



J2EE Containers & Components
J2EE —lsSe 5 abls

Applet Containe Web Container EJB Container

f' r -
Applet HTTP/ JSP Servlet

J2SE

App Client
Container

© App
Client

(2]
=
o)

J2S

JNDI
RMI/IIO

m



Containers and Components
Al &all gl slall

Containers Components
Handle | Handle

Concurrency * Presentation
Security e Business Logic

Avalilability
Scalability
Persistence
Transaction
Life-cycle
management
Management




Containers & Components
il Sall gy slall

» Containers do their work invisibly

elad, L@J.«u uhj\éj\ (':‘934
— No complicated APIs  saxs . AP

— They control by interposition 4lslall J& (e 481 e Ll
e Containers implement J2EE

— Look the same to components *

— Vendors making the containers have great
freedom to innovate

68



J2EE Application
Development & Deployment
Life Cycle



J2EE Application Development
Lifecycle J2EE (bl L shill sla 350

* Write and compile component code
Ddaall ) Se arand 5 AUS
- Servlet, JSP, EJB

* Write deployment descriptors for components
AL oSall i Caial g 4US

- From Java EE 5, you can use annotations
Java EE 5 e ¢1an) @bl ol (8 sl Jleatin) (Say
 Assemble components into ready-to-deployable
package 2l 8 ala Ae e () Gl Sl e
« Deploy the package on a server sl e da3all il 4



Life-cycle lllustration :.v: .1 )

Creation Assembly Deployment

r r r

Assembled
Created by 2EE Modules and Augmented J2EE APP Processed

Component by Application by Deployer
Developer Assembler .

GZEE Container

-
Enterprise

Components

71



J2EE Development Roles

 Component provider < <ai a5

- Bean provider Claadl 39
* Application assembler gkl g
* Deployer Sl
» Platform provider daidl 25
— Container provider Gl sladl 2 3a

 Tools provider sl @iVl
o System administrator i ..

72



The Deployment Descriptor - --.

e Gives the container instructions on how to
manage and control behaviors of the
J2EE components sl s 45l claddas el

J2EE <l & a\é)ng?jeséﬂ\ 951
— Transaction
— Security Adian
— Persistence ) i
 Allows declarative customizationo=— "z

¢4 (as opposed to programming
customization s« il javaail® j&e o)

- XML file
 Enables portability of code Jrad Juigss) 7



J2EE Application
Anatomies



Possible J2EE Application
Anatomies

Web Server EJB Server

DB & EIS
Resources

f ” A—

w Web Server - EJB Server | omsmd

{—
‘Stand-alonelé_‘

75



J2EE Application Anatomies

» 4-tier J2EE applications
— HTML client, JSP/Servlets, EJB, JDBC/Connector

» 3-tier J2EE applications
— HTML client, JSP/Servlets, JDBC

o 3-tier J2EE applications

— EJB standalone applications*'~ =t &= ' EJB,
JDBC/Connector

 B2B Enterprise applications

— J2EE platform to J2EE platform through the exchange
of JMS or XML-based messages +<=w J J2EE 4w (s
XML ) JMSazss e 4w il Jols JMa (wJ2EE 76



Which One to Use? i ik g s

 Depends on several factors dsl sl e wasll e Glli i,
- Requirements of applications Gkl <lllaic
- Availability of EJB tier EJB 4ak s
- Availability of developer resource Cnoshaall 3 ) ga i gi¥

77



J2EE 1.4
Standard Implementation,
Compatibility Suite, Brand



Standard Implementation

 Under J2EE 1.4 SDK, it is Sun Java
Application Server Platform Edition 8

* Production-quality J2EE 1.4 compliant app
server

* Free to develop and free to deploy s & -
ol A s g

 Seamless upgrade path to Sun Java
Application Server Enterprise Edition

79



Compatibility Test Suite (CTS)

« Ultimate Java™ technology mission:
- Write Once*>"s==' | Run Anywhere™ =t J

- My Java-based application runs on any
compatible Java virtual machines Llall culsybs
Gil e JVM sl e ikl o Aalall
- My J2EE based technology-based
application will run on any J2EE based
Compatible platforms il oo (=l J2EE Gk
3l 0 J2EE diaic f e

80



J2EE Application Verification Kit
(J2EE AVK) J2EE ik das) 5o dyin

 How can | test my J2EE application
portability? Jul Jle ik 408 4 o5 S s

- Obtain the J2EE RI 1.3.1 and the J2EE
Application Verification Kit (J2EE AVK)

» Self verification of application Gk a0 deal
- Static verification
- Dynamic verification

» Obtain the tests results— = o= verify
that all criteria are met=iss e 2 oo i

81



Compatible Produc!s !or the
J2EE Platform (Brand)

(zg,gm leall ) J2EE i pe a8 gid) cilatial

ATG
Bea Systems
Borland

Computer
Associates

- ujitsu
Hitachi
HP
IBM
IONA

IPlanet
Macromedia
NEC

Oracle
Pramati
SilverStream
Sybase
Talarian
Trifork

Java Compatible™
Enterprise Edition
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The J2EE Platform “Ecosystem,”
Application Servers and...

e TOOIS e il il 5o

- IDE’s: Borland JBuilder Enterprise, WebGain
Visual Cafe’, IBM Visual Age for Java™, Forte™
for Java™, Oracle JDeveloper, Macromedia Kawa

- Modeling, Performance, Testing, etc.

» Enterprise Integration: Connectors,
Java Message Service (JMS) API, XML

e Componentsi sall
Frameworks«izil
Applications«ianki
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Major Investment in Compatibility
by the Industry oo i *

Sun has spent scores of engineer years developing
tests DLEAY) 5 il 8 il i) @l e SUNAS ji Caadl

Licensees have spent scores of engineer years
passing the tests  «wilaay) o5 as gaindl &l e ) paal ) ead all
Testing investment on top of specification

Investment, implementation investment, business
iInvestments AN Gl laiiny) e atie S Gl Hlaall b laiiay)

In total, tens of millions of dollars invested in J2EE
platform compatibility by the industry i) & dasall o
icliall e 2EE daie 380 gl <l )Y sall (e cpudlall @l e ¥gg



J2EE Blueprint- &
Pet Store Application



J2EE Blueprint J2EE Lbls-

» Best practice guidelines=-,« 4= -~ design
patterns--~=and design principles— -
- MVC pattern

* Covers all tiers «iid s 2k

— Client tier —au ~lldak
- Web tier 4.l dal

- Business logic (EJB) tier
- Database access tier <uladl ) S dak
« Sample codes come with J2EE 1.4 SDK
J2EE 1.4 SDK g e 5 Gl jabaadll s Gilie
- Java Pet Store, Adventure builder "



Why J2EE
for Web Services?

Al leas 4 J2EEaaasus 13



Why J2EE for Web Services?

Al leas 4 J2EEaaasis 10
* Web services is just one of many service
delivery channelsic s = o8 dasiins of J2EE
- No architectural change is requirediill & i a3l Y

- Existing J2EE components can be easily exposed
as Web services e i o) (S Ll J2EE @l s

aSLE alaaas
~

 Many benefits++ of J2EE are preserved for
Web services A8 lard] J2EE Lgiedd 5,48 i) 48

- Portability-" =4+ | Scalabilitye*+" | Reliability=-"

- No single-vendor lock-in -



Web Services Model Over J2EE

Rich Clients J2EE Server JSP™ /JavaServilet API /EJB™

XMLP/SOAP
| JDBC l
MIDP XMLP/SOAP
Devices
XHTML/WML
JMS
Connectors Existing
HTML/XML Apps
Browsers XML%OAP
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Where Are We NOW? <.y o~ o

« Java APIs for Web Services are being developed
very rapidly W TR [REIDREC RN .Y =] RERIN K.

- Web services support on WUST (WSDL, UDDI,
SOAP) ready now oY) s als WUST e adiai Al 48l cilasa
- Next layer Web services work in progress
Sy sk o Al deadl (o Al daik

* Tools are available now for exposing existing
J2EE components as Web services & »ls das 5 cleos
s Al LN 2EE @b e (= a1 Y

o J2EE community has defined overall framework

for Web Services (J2EE 1.4, Web services for
JZEE) Al Cleadd aladl UaY) JZEE@.\M s 90



Design Goals J2EE 1.4 Mervices

Framework  J2EE 1.4 il cilass daic peai Gl
» Portability of Web services component
Jaill 4<uE0) ilead b <K 4118
— Over different vendor platform asisas cibaie aiba oA
- Over different operational environment
* | everaging existing J2EE programming
models for service implementation
A8l Hlerd i e Jleieadl] Ml dna sl J2EE gzl ad )
 Easy to program and deploy il s dae il 64 s

- High-levelss+'+~= Java APls
- Use existing deployment model Jsdl il 73 s Jleatial



J2EE 1.4 Web Services Framework

 J2EE 1.4 (JSR 151)

* Web services for J2EE (JSR 109)
 JAX-RPC (JSR 101)

 JAXR (Java API for XML Registries)

 SAAJ (SOAP with Attachments API for
Java)

« EJB 2.1
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How to Get Started

la S

93



Step1: For Beginners and Intermediate
J2EE Programmers
Oadass giall 5 Cpiainall Cana jaall dpcily I 5Y1 5 shadll
* Follow along with this course s 3 3 e s o5
» Start using J2EE IDE of your choice . it iy
) (o ALdlSis sk
* Try open source IDE's e Duadl da gidall

- NetBeans IDE 5.0 (netbeans.org)
» Excellent out of the box J2EE support

 We will use NetBeans IDE 5.0;or NetBeans IDE 5.5 as our
default IDE in this course s/ NetBeans IDE 5.0 «iziu
Bsall o2a 8 dldlSia y gl 43S NetBeans IDE 5.5

* Lots of tutorials Gl g ) (e S 43 3
- Eclipse 94



Step2: Next Step (For Advanced J2EE
Programmers) Oyl (s ypall Al 003l 5 5l

* Learn practical open-source solutions
Dtadl da gl Alaall Jglall alas
- Spring framework (for light-weight framework)
- Hibernate (for O/R mapping)
- JDO (for transparent persistence)

- Struts, WebWork, Tapestry (for Web-tier
frameworks)

- JUnit (for unit testing)
- Log4j (for logging)
- Many more 95



Step3: Next Step (For Advanced
J2EE Programmers)
Ot yiaall (paae jaall daually 4AIU 3 glasl)

* There is no shortage of quality J2EE
online resourCes  J2EE 2l s basa b (i Gllia ol
- java.sun.com/j2ee
- www.theserverside.com

- www.javapassion.com/j2ee/J2EEresources.html#J2
EEResourceSites
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http://www.theserverside.com/

Summary &
Resources

ral el 5 dlia sal
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summary ..

» J2EE is the platform of choice for
development and deployment of n-tier, web-
based, transactional, component-based

enterprise applications
L. Sl Soaeiall dsgall landat Q3 gy dail J2EFAaia jLid) (Sa

e J2EE Is standard-based architecture
* 4 el J2EE 4w

» J2EE is all about community

» J2EE evolves according to the needs of the
industry dcluall Cilalia¥ a8, ) shiy J2EE o



Resources .4

« J2EE Home page

- java.sun.com/j2ee

« J2EE 1.4 SDK

- java.sun.com/j2ee/1.4/download.html#appserv

e J2EE 1.4 Tutorial

- java.sun.com/j2ee/1.4/download.html#appserv

« J2EE Blueprints

- java.sun.com/blueprints/enterprise/index.html
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NetBeans Resources Netbeans =/

* NetBeans IDE Homesite
- http://www.netbeans.org

 NetBeans IDE Tutorials/Articles
Master index

- http://www.javapassion.com/netbeans
/masterindex.html
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Passion!
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