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Abstract

With the fashion of Internet and WWW, computerizing and automation in all
kinds of industry are prospering. * Web-base Application “ is a wonderful choice for
enterprise to provide service quickly and nstantly. However, because of the keen
competition among market, marketing strategy is changeable. Also with the
increasing population of using Internet so rapidly, enterprise must to integrate and

upgrade the origind system for maintaining quickly response to customers.

However, in the gtuation of lack well-designed software architecture, it
constantly costs much, even results of the original system that developed cost much

time and expense be compelled to diminate early.

The technology of software re-engineering extracts the useful information from
Legacy System to re-manufacture the software. It not only reduces the system
development cost but also can satisfy the requirement for according the variable
market. Consequently, how to re-engineer the Legacy System to a high reliability,
maintainability Scalable System that can adjust the service content conveniently and

flexibly is an urgent requirement.

Owing to adapt the “Component-based and N-tier Software Architecture” to
develop the software has become the man stream in large-scae software
development. It also because of the advantages of Java in distribute environment and
across-platform, the thesis adapt the J2EE s (Java2 Enterprise Edition) “ Sever-side
Component Standard model ” and utilize its N-tier architecture to be the target

architecture for re-engineering.

The thesis takes ” On-line book order management system “for example,
utilizing the standard procedure addressed by us to extract the useful information from
the un-organized and inexparsible program of JSP and Java Beans, then transform to
the corresponding J2EE component in J2EE N-tier Architecture. Due to these
components are developed following the J2EE standard, so they can distributed in the



N-tier architecture of J2EE according to their functions and roles, and interact with
J2EE container. And utilize the J2EE container to manage the system-level problems
of application in security, concurrence access, persistence store, and data transaction.
Besides, we study the technology of J2EE in distributed computing , to help build a
scalable system that has component load balance mechanism and high reliability
expanshility and flexibly.

Keywords. Scalable system, J2EE, Re-engineering, Reverse Engineering, Forward
Engineering, Scalable system, Design Pattern, N-tier software architecture
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1.1

Rumbaugh
(Object-Oriented Modeling Technique) [15] UML (Design
Pattern) (Framework)

[22][23]
[24]
(Requirement Engineering) [24]
(O0P)
OOP
IC
[18]

Component-based software development[24] , CORBA[28][29]

Java
AP
2D



[24]

1.2

Java

(Web Server)

1.3

[19]

[3]

J2EE

J2EE

Java

Java



1.4

2.

Architecture)

J2EE

J2EE

(N-tier Component-based



2.1 (Softwar e Re-engineering)

Sommerville " Software Engineering’ [24]
(Legacy
System) (specification)
Legacy
System
[4] Legacy System
Legacy System[24] Warren [31]
(Software change) : (Software maintenance)
(Architecture transformation) (Software re-engineering)
(system evolution)
[24]:
[ (Reduced risk)
[ (Reduced cost)
Ulrich
[32]
Legacy System
) (Reverse Engineering)



o (Forward Engineering)

2.2 (Scalable System)
Scalable System 1 —
2. — 3. —
4. —
5.
(Load Balancing) (Network load balance)

(Component load balance)

Traffic Forward
Mechanism  Virtual Server viaNAT (Network Address Trandation) Virtual Server

vialP Tunneling Virtual Server viaDirect Routing
Round-Robin Scheduling (RRS)

Weighted Round-Robin Scheduling (WRRS) L east-Connection
Scheduling LCS) Weighted Least-Connection Scheduling
(WLCS) J2EE



[ (Component Load balance)

. BEA WebL ogic
Orion  OrionServer , MicroSoft ~ Application Center 2000

® Cluster EJBs

Cluster
J2EE cluster
[37]:
@ Web server component (servlets  JSPs)  application server
component (EJBS) process
2 Web server component Application server component

process

3tier

Web Server and
Application Server

Browser
Web Server and Database

Application Server

21 Cluster



4tier

-
Browser Web Application ——
= &
2.2 Cluster
> EJB Cluster
JEE cluster
¢ INDI driver : JNDI driver home object
¢ Container : container interserver communication
protocol cluster
¢ HomeStub :
sub load balancing fal-over
€ RemoteStub : home stub load banlancing
fal-over request
2.3 (Software Architecture)
[27]
(subsystem) (Software architecture)



[27] kruchten

[11]
o (Softwar e Ar chitecture)
> (Component based software architecture)
Sommervill [24] ( Component-based
software devel opment) 1990
[9]
Meyer

[25]: Functional abstraction —
Casual groupings —
Data abstractions —
Cluster abstractions —
(Framework) System abstraction —

API(Application Programming I nterface)

@

2



> (N-tier Software Architecture)

Steiert
[13] two-tier three-tier
Aizman N-tier
[14] Jacobson[27] Layered
architecture

Layered architecture

L 4 (application system layer)
ORB(Object Request Broker) (operation
system)
L 4 (business-specific layer)

(component system)

4 (middleware layer)
ORBs OLE

L 4 (system software layer)

(infrastructure)



Application systems

Busi nes

s-sjpeci fic

Mi ddI ewarl|e

(Embedded

System sof|{twar e
2.3 Layered architecture
(dependency)
[27]
@ (Coupling)
2 (Cohesion) :
> (Distributed System Ar chitecture)
[24] (Personal systems) -
systems) —

(distributed system) —

@

2

Coulouris  [26]

(Resource sharing)

(Openness)
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3 (Concurrency) (process)

4 (Scalability)

5) (Fault tolerance)

(6) (Transparency)

(Client-server architecture) server

client client server server
client-server two-tier client-server client

server Thin-client model Fat-client model [24]

(Distributed object architecture)

client server

middleware
(migrate) (reconfigure) [24]
24 J2EE
® J2EE
J2EE (Java 2 Platform, Enterprise Edition ) Sun 1999
[21] J2EE (package) AP



PEEBlueprints(2EE ) [19]  JEE

>

>

>

Java Server Pages (JSP)

Java Serviet

Enterprise JavaBeans (EJB)

Java Database Connection (JDBC)

JavaTransaction API (JTA)  Java Transaction Service (JTS)

JavaNaming and Directory Interface (JNDI)

JavaMessage Service (IMS)

JavalDL Remote Method Invocation (RMI)

Java XML

JSP Serviet EJB
(Container)

(Run Time Environment)

J2EE Container

( Javapackage )
[19]
JEE

Class EJB object EJB home

CT™M

J2EE container
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EJB
[19]

Container

APl :

(Component Technology) J2EE

Bean



Callback method Enterprise JavaBeans

J2EE container

(load baancing)

® Enterprise JavaBeans

EJB
EB
(Security) (Concurrency)
(Transaction integrity) [19]

J2EE
Monitor, CTM)
Enterprise JavaBeans

Web container

(Persistence)
EJB (Enterprise JavaBeans)

(Component Transaction

(deploy)

(business purpose)

[21]
e MVC
MVC Smalltalk-80 [16]
MVC (framework)[17] [27]
Java Swing MVC MVC
Model ( ) View( Controller( )

[20] (Business

Logic) (Presentation) (request process)
( )
[20] EJB-based
MVC
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2.5 (Design Patterns)

[ (Design Pattern)

(Patterns)
[6]

pattern
Pattern
(building block)[12]
pattern
The Gang of Four [6] 23  Design Pattern

: Creational Patterns Structure Patterns Behavior

Patterns
pattern [51[7]

2.6 UML (Unified Modeling Language)

[11[2]

UML

UML 1997 Rumbaugh  Jacobson Booch
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(view) [2] UML
UML (Class Diagram)
(Use Case Diagram)
usecase  actors (organizing) (modeling)

(Sequence Diagram)
(Collaboration diagarm)

UML tool Rational
ROSE (Rationa Object Software Engineering)[30] TogetherSoft[33]
Visuad UML[34] UML CASE tool Microsoft Visio 2000[35]
UML  diagram
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[ ] JSP Java Bean

J2EE
JEE
[ JEE
MVC
3.8
3.1
- JSP
EJB
JSP JavaBean Enterprise JavaBeans
3.1.1JSP
J2EE Web container
JSP Serviet
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3.7

Java Bean

Web component
Servlet



® Serviet

[18] Servlet Java Servlet
Engine Serviet
Servlet
Servlet (Server Side Applet)
Applet Java  Security Manager
Secure Sandbox
Serviet Cal

® Servlet JSP

JSP  Java Server Page Serviet
HTML
(Web-based Application) [20] JSP
Servlet JSP Engine Servlet
Servlet
JSP JSP
[18]
® ISP
JSP JSP (directive) (scripting)
(action) (custom actions)
[20] JSP
JSP JSP Java Bean

3.1.2 Java Bean

Java Bean ( Bean) Java
Java JavaBean

(1)
-17 -



2

3 " get’ (getter)

4 " set” (setter)
JSP Bean
Bean setter  getter JSP
Java Bean J2EE
JavaBean JSP [20]

® JavaBean JSP

JSP <JSP:useBearn> Java Beans

Java Bean <JSP:setProperty> <JSP:getProperty>
JSP
Java Bean
JSP
® JavaBean
<jsp:useBean> scope Java Bean
Bean  Scope Page Request Session

Application [18]
3.1.3EJB

Enterprise JavaBeans( EJB) Java

(Business method)
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[19] method

o Enterprise Beans [21]
Enterprise Bean
(1) Bean
EJB container
(system+-levd)
2 Client client
beans Client
Client
Client
(3) Enterprise bean
(application assembler) bean
J2EE server
4 (Scability)
Enterprise Bean (scalability)
® EnterpriseBean
Enterprise Bean [21] : Session Bean Entity
Bean Message Driven Bean 31

-19-



Client
Session Bean : Sateful
Sateless
Entity Bean - beanr managed
container-managed
JMS
M essage-Driven Bean
3.1 Enterprise JavaBeans
> Entity Bean
entity bean ( persistent storage)
(business object ) entity
bean  instance
entity bean (record)
[ Client Entity bean
Client entity bean
(transaction management) (Shared Access)
EJB container bean
® Primary Key entity bean ( object
identifier) primary key Client entity
bean entity bean Primary Key

® Container Managed Persistence(CMP) EJB container

bean
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bean (SQL calls)

J2EE entity bean
bean entity bean
Bean Managed Persistence BMP) Bean managed persistence
entity bean
entity bean
Session Bean
session bean Client J2ee
server session bean method Session
bean session bean
client session bean
client Stateful Session Beans Stateless
Session Beans
Stateful Session Beans
(instance variable) stateful
session bean Client Bean session
client bean (Conversational
State) client-bean session client Bean
Session
Stateless Session Beans
stateless session bean dient
stateful beans Client statel ess bean
bean
stateless bean (instances) EJB container
instance dient
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M essage-Driven Bean

Message-driven bean J2EE
JMS (Java Message Service)
J2EE : (Web
component) enterprise bean MS
Message-Driven Bean

Enterprise JavaBeans

Enterprise JavaBeans Bean
Container
EB EB Enterprise Beans
Bean Class Remote Interface Home Interface entity bean
Primary Key Class
Home Interface) bean
bean

(Remote I nterface) bean
(business method)
Enterprise Bean (Enterprise Bean Class) Enterprise Bean

(business method)

Bean

Primary Key (Primary Key Class)
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Primary Key entity bean
, entity bean
(Seridizable)

> EJB EJB Bean Class

31 EJB Bean Class
Bean Class

EJB Container EJB Object EJB Home

javax.ejb.EntityBean

Remote Interface <<§é]:n%;g§> Home Interface
3.1EB EJB Bean Class
> EJB Container
java.glb.EJBObject
java.gib.EJBHome javarmi.Remote EJB
Container EJB Object EJB Home
EJB
Bean Class EJB Container
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EJB Object EJB Home

Java.rmi.Remote

A R

javax.ejb.EJBHome

EJB
Container
javax.ejb.EJBObject
EJB Remote Interface
Object [—=—~
Produced by Developed b
container programmer
3.2EB Container
» EJBContext EJB
javax.ejb.EJBContext

callback method

EJBContext

3.3

<<EJBEntity>>
Entity Bean

3

Home Interface

Developed by
programmer

container

(business method )

Session Bean Entity Bean

32 EB

EJB Home

\
\
\
\

Produced by
container

EJB

container

EJBContext EJB

javax.ejb.EJBContext

javax.ejb.EntityContext

javax.ejb.SessionContext

3.3 EJBContext

<<EJBSession>>
Session Bean

EB
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3.2 (System Architecture)

3.2.1
Java [18]
HTML JSP JavaBean
35
HTTP
JSP JSP
(Business behavior) (Business Logic)
JSP Java
Bean( value bean Java Bean)
(business method)
JDBC Java Beans (
process bean Java Bean) : SQLBridge  conPool
Java Beans
SQLBridge : SQL
[18]
conPool Bean (Connection Pool)
(Connection Pooal)
(Pool) JSP init() JSP
connPool Java Bean Client

JSP
-25-



(1) JsP

2 Scriptlet
©)

4 JSP
©)

Java Bean

[24]

Java Bean JSP

Java

(crash)

Java bean

JSP JavaBean

Scriptlet SQL
JSP
JSP
JSP :
JSP Java Bean
JSP
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3.2.2

321
Sun J2EE
J2EE (
3.6
® J2EE (J2EE N-tier Architecture)
J2EE [8] J2EE
container

(Presentation ti
- JSP, Servlet,and other Ul elements

|

@

3.4 J2EE N-tier
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> (Client tier)

HTTP Web Container HTTP
RMI  [IOP GUI
WAP PDA (Wireless Access Protocol
WAP)
> (Presentation tier)

JSP Servlet Web
EJB

Session management

(business service) JSP Servlet
> (Businesstier)
EJB EJB container
EJB EJB
> (Integration tier)

JDOBC JIMS  J2EE connector

(middieware)
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> (Resourcetier)

(business data)
(DBMS) legacy system

business-to-business (B2B) system

o J2EE
) (Coupling)
(Cohedion)
2 EJB
3 EJB Container
4 JSP Connection Pool EJB Container
connection pool
®)
35 3.6
J2EE

HTTP
JEE
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HTML Client

« Client Tier

L]

Wor kstation

B e e

S\

Firewall
Firewall

JSP Contalifner

~<

JDBC Drjver

BookStor|e -
e 09
3.5 3.6
® MVC

M odel-View-Controller

3.7 View Client HTML JSP
; Controller Processs Bean JSP
; Model Vaue Bean
JSP View  Controller JSP
(Presentation Information) (Presentation Logic)
(Business Logic) JSP
Java Bean View  Controller

JsP
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J2EE

Model-View-Controller View
HTML Pure Jsp ; Controller
Custom Bean  Session Bean
Jsp ; Mode Entity Bean
J2EE View
J2EE Model- View-Controller
MVC
3.8
MVC
3.7 VaueBean Model 3.8 Model Entity Bean
Entity Bean Jsp SQL
MVC
39
Client Client

Mo del

Ent )\t y
Bea

Business I nformation

Presentation Logic
Business L ogic,

3.7 MVC 3.8 MVC
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3.3

J2EE
® JSP
>
JSP
1) HTML
2 Script - JavaScript
©) JSP JSp
(4 ISP JSP
HTML Script
JSP JSP
31 JSP (Scripting Element)
JsP
JSP
JSP
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T ]

Html Tag <html> ..</html>

Script <script  src="bookStore,js’ ></script>

JSP <%-- %> <%/ %> <%/* * %>

32 JSP
>
(1) (scripting elements)
JSP
JSP

JSP JSP

(2) (Custom Action) EJB
EJB
Java JSP Container
JSP J2EE Enterprise JavaBeans 313
Session Bean

Entity Bean INDI

(JavaNaming and Directive Interface) EB
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1) JSpP

JSP
(20 JavaBeans Session Bean
Session Bean J2EE container
EJB Session Bean Bean Class
Bean Class
(€)
Entity Bean Entity Bean
Entity Bean Bean Class
® JavaBean
Java Bean
bean setter getter Java Bean
value bean setter getter
process bean
Session Bean Java Bean
JavaBean
Java Bean JSP MVC
Mode entity bean
Mode Session bean Java Bean
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Entity Bean
Entity Bean call back
method
3.4
HTML JSP  Java Bean
HTML
Entity Bean JSP Java
Bean : (Retrive) (Gererate)
(Deploy)
J2EE
JEE J2EE
3.7
ProcessBean  VaueBean Java Bean
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| _—»{ HTML Component -based J2EE
N-tier Architecture

HT ML [—]

Sc())ruirgcienaclode Client i er
HT ML
HT ML
Presentajtion Tier

Jsp

Businessg| Tier

I ntegratlfon Tier

Tabl|es

Resourceg| Tier

Tablles

-
15
o
®
»

39

34.1 (Retrive)

JSP

JSP Scriptlet
JSP JSP JSP
(presentation logic )

JSP
JSP
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JSP JSP

(Directive Elements)

L 4 JSP
JSP JSP
L 4
(1) include
<%@ include %>

scriptlet

<%@ includefile=" checksum.html” %>

JSP

(2) page

<%@ page %>

import scriptlet

-37-
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<%@ page language =" java” contentType="text/html;charset=Shift JS’ %>

<%@ page import =" java.io.*, java.util.*” %>

import import
(3) taglib : (custom actions)
JSP taglib
(tag library , CTL)
<%@ taglib %>

<%@ taglib uri="/ratteglib” prefix="rat" %>

JSP

(Scripting Elements)
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@ (Declaration) : class level

JSP
<%! %>
Scriptlet
Pass one: Custom Tag
Pass two:
1.
2. Process Bean ( CMP
Container )
3. Vaue Bean Session Bean
4, SQL Entity
Bean
Passthree:
1 Vaue Bean Session Bean
2. SQL Entity Bean
CMP Entity
Bean Business method SQL

-39-



Entity Bean  Callback Method  Business method

<%l
void deleteOrder(){//( )}
void updateOrder(){//( )}

Oh>

2 (Expression) :
<%= 06>
Scriptlet
Pass one: custom bean
Jsp Java Bean
(  Custom Bean)
Pass two:
JSP scriptlet

Java Bean
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Pass one: custom bean

JavaBean
Passtwo:
Custom Bean
Bean
(3) Scriptlet : page
JSP
<% 00>
SQL
EJB
Passone: scriptlet
Pass two: Pass one custom bean
process bean Session Bean
Bean
Passthree:

-41-
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Scriptlet Value Bean
Session Bean
SQL Entity Bean

(Action Elements)

JSP

JSP XML

9 JSP
<jsp: fallback> <jsp: forward> <jsp: include/> <jsp: param> <jsp:

params> <jsp: plugin>

(1) <jsp:getProperty/> bean JSP
Scriptlet

<jsp.getProperty />

Bean

(2) <jsp: setProperty > bean

: <jsp:getProperty />

Bean

(3) Sjsp: useBean> ISP Java Bean JSP

Java Bean

=42 -



: <jgpiuseBean />

Bean
3.3
JSP Passl Pass 2 Pass 3
<%@page %> import custom bean
<jsp:useBean/> id class
<jsp: setProperty> CT.
<%! %> C.T. custom bean
Process Bean
SB. SB. Java Beans
E.B. E.B. QL
<%= %> P.L.C. custom bean custom tag
B.L.C. custom bean custom tag
<% %> SQL CT. custom bean
Process Bean
SB. SB. Java Beans
E.B. E.B. QL
P.L.C : Presentation Logic Code  E.B.: Entity Bean F.M.: Finder Method

B.L.C : Busness Logic Code SB. :Sesson Bean C.T.. CudomTag

3.3JSP
Java Beans
Java Beans JSP
Session Bean
JavaBean Session Bean  Bean Class
Sesson Bean (business method) (data)
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Java Bean

» ValueBean
bean Setter getter Java Bean
Session Bean bean
Sesson Bean
» Process Bean
setter  getter
process bean
bean
o
3.4.2 (Generate)
® JSP
JSP Temp Jp Business
Logic Presentation Logic SQL
» TempJSP
JSP JSP Temp JSP
Temp JSP JSP
JSP Java Beans Temp JSP



<jpiuseBean>  <jgprsetProperty>  <jspigetProperty>

Business Logic

JSP JsP

Business Logic Custom Bean

Presentation Logic

JSP Presentation Logic
If
Presentation Logic Custom Bean
for while
Presentation Logic
for while
If for while
Presentation Logic Custom Bean
SQL
SQL SQL
Entity Bean
3.8 Pure Jsp TempJsp Custom Tag
Temp Jsp Pure Jsp
Jsp
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® Custom Beans

Custom Beans Jp Temp Jp

Business Logic Presentation Logic

Custom Bean

7 .
“nt ati on
C

3.11 Custom Beans

userOrderMaintain.jsp Custom
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Bean

userOrderMaintain.jsp

handle class

import  javax.servietjsp.*;
import  javax.servlet.jsp.tagext.*;
import  javaio.*;

import  javautil.*;

A

) A importhp ]

A )

public class HandleTag extends TagSupport{

FE TzagSuppo;t"1

private int check;

private String Stuetion;

public void setCheck(String check){

this.check=Integer.valueOf (check);

E F

}
public ovid setStuation(String Situ}{

thisStuation=stu;

1 jsp <% ... %>

private void deleteOrder(){//( )}
private void updateOrder(){//( )}
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doEndTag )

H
public int doEndTag() throws JspExceptiory H
switch(check){
S
{ “
case O:
: . <jsp:useBean>
lI<jsp:useBean ... /> or <jsp:setProperty ... /> _
: <jsp:setProperty>
break;
. S
G N
case 1. =
Il <% .. if(luser.isAdminUser()) J B
throws Exception; %>
break;
\Eustom Bean )
2
o | _ s N
I <% action=request.getParameter(" Submit"); *
if(action.equa (" ") K =
deleteUsex();
eseif(...
() Custom Bean
e, Y0>
break; . J
case 3
Il <%=...%> L Jsp
bigak: : Expression y
casea: ™
I <%-=...%>
preak;
default:
break; o

Hlend of switch
reiurn EVAL_PAGE;

1//lend of doEndTag
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® EJB

EJB EJB
container calback method EJB
(session entity  message-driven) callback method
cdlback method
EJB Bean Class
Bean Class

» Session Bean

Vaue Bean Process Bean Session Bean Bean
Session Bean CdlBack Method Session Bean
3.10 311

Set St\endar d
Templ @&

3.12 VdueBean Session Bean

Set St
Templ at e

3.13 Process Bean Session Bean
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(Standard Template) Session Bean

(Remote Interface)

(Home Interface)
> Entity Bean
Jsp SQL Entity Bean
CalBack Method Business Method Entity Bean

Accesser(getter setter)

age Entity Bean Bean Class

"setAge” " geAge” Entity Bean

Entity Bean

3.14 Entity Eean
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3.4.3 (Deploy)

[10] [24]
(Maintainability )
(Scalability)

Enterprise Java Beans Orion Application server

bean XML
J2EE
XML EAR(Enterprise application archive file)
JAR (Javaarchivefile) WAR (Web application archive file)
XML JAR EB WAR Web
Component XML 3.13
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—_—,———————eeee e = —

Mani flest

HT ML

m
Mani flest

J a-r-
@@

J2EE

N-tier Architecture

J2EE
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Component - blased J2EE
N-tier Archlitecture
Client Mi er

HT ML

Present atlli o Tier
JspN
Depl oymgnt
. Environment
Ti er
J2EE Se
Wa r i] e
\le\
Ear IIZ
/ Jar Ilzillee
I ntegratijlon Tier
Cont ai H
Servide
Resourcei|Tier
(=1
3.16
J2EE 3.14 HTML Pure Jsp
Custom Bean War EB Jar
War Jar Ear JPEE
3.4.4 JSP
® QL
Entity Bean SQL 34
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CMP(Container-Managed Persistence) EJB Container Entity

Bean SQL Entity Bean
Cadllback Method select Entity
Bean  finder
finder EJBQL container SQL
JSP
EB
Method SQL Statement
gjbCreate insert
gbFindByPrimaryKey seect
gbLoad select
gbRemove delete
gbStore update
34 SQL Enterprise JavaBeans
Jsp insert Entity Bean gjbCreate
gjbCreate J2EE container bean instance EJB
object Entity Bean (Pooling state) (Ready State)
ejbPostCreate() (Home interface)
EJB object (stub) Entity bean
( record)
delete Entity Bean e/bRemove
ejbRemove() beaninstance  EJB Object Entity Bean
bean instance EJB Object
Entity Bean record J2EE container
Select SQL
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> SOL - Select

< %
try {
[/ S Ql Sel ect
sagl Br.iedxgeec SOL( "sel ect * from bool|< where del _mark = 'n
order by id" );
I ) i
while ( s gnleBr{iRioger Entity Bean  FindAlIByld () I
/1 id
String id = gseqgtlFBreilfdgSttirdi"n g)
0,
/°(> ) | FindAlIByld () EJBQL |
| Contaner EJBQL oL |
Block
(1pcriptlet
<%j a.vudbatle cl ock= newri—ara Iut il . Dat e(
™

<% i f.getHoaks 12 ) 1 70
Good mo +—h+—hgtm-

< % } . egl est €H oi)uf r §1g|_cJ)_o_c_I£'/n.z|
Good day! g

< % } el se { %>
Good evening!
<% } %>
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()  Scriptlet

<%

try. { :!

SQL Sel ect

i d

%>

<table ... >
()
<p><%=id % ></p>

()

</table>

—> HTML

<%
try {

<%
}
}

catch ( SQL Exception sglex ){

()

}—>|

%>

Expression

SQL  Select

id
%>

<table ... >

(
<p>%=id .. %%} </p>
(

</table>

v

<rat:getField check="3" situation="user.getld">

<%
}
}

catch( SQLException sglex

()
}

%>

<%id= ..9%>

rat
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library) getField check  situation
JSP
Jsp Container Custom bean

Expression rat getField
id Custom Bean
Session Bean Java Bean
id Jp " user” Java Bean

Sesson Bean getld
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J2EE

balance

Pattern  Architecture Pattern

(Reengineering Auxiary Tool

(JSP  Java Bean)
( Pattern

JPEE

RAT)

J2EE
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JPEE

Java  Web-based

J2EE Cluster load

Design Pattern J2EE

(JSP  Custom Bean EJB )
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