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ABSTRACT

With the development of computer and its relate technology, more and more
products which relate to the people’s life are produced, the network examination,
which is an important part of distance education and for its advantage including equity,
veracity, security, agility, celerity, has been widely used in the international
examination. And the development of paper management system is related to the
function and performance of the network examination system. This system is based
on B/S mode and is an important application of computer in this age of Information
Technology in that it can realize paperless management and the examination on all
courses, using the resource of campus network.

This article analyzes the speciation and weaknesses of the recent way of
examinations indicating that it will gradually be substituted by network examinations,
thus present a design of a web-based paperless management system as well as its
structure and implementation. The special of this paper is discussing many algorithms
to realize generate test paper, At last the insufficient of the system and the future work
directions are discussed.

Key words: paperless management system; MVC patterns; the algorithms to generate

test paper; Database
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XAERAER 2 EERSAT, ST R R O B AR, (H2
XFFRA RS A RN TR EFE AR 2 f 18], 1 AR5 26 L S 2R ) s

27



RHEEREE 2007 JaARHE LT GE30O

LR 2 IS R EEE0E F /N P R G RN 2 5 4 R 46 A
B MG .
(=] AR S
[l R SEE R X B LA R SGHE, E R BN A (IR
ARAEF TR, HHE BRI BB E K IPRSRA, REH
MR — & BRI A e Y — P (PR AS BT AR, @ i A W [ X R
BB AE i e SR B R B R UM E
ZHEIE R BAR S IR
1) #5372 MU Ur)s T(x) RS %3% List, & SCIRBEA L@ 5
2) WR Tx)>U(r), MI5E3%— € RIS EIRE « 1) TORIME; R 53
M5 Z MBIER A —IRE UOKHE. SN ARILESR N,
N=int(rand(-1)*U(r)), HE/NT U@). S NIdZE, H5FiZidz/Eik
WhrE, #hEUF —ER B, G IRBORE R RA R HL
3) # T(x)#0, N Tx)=T(x)-1, EE 2);
4y # List RAMG, WL 1), 5 0ZHE R
5) HIELEH
[ SREAE FR R b AT DU P A — PR R, (H R 2 R i
IRZ I X PR A R B 2%, T HAZ T B 2 (A B 2% FE AR 77 1%
TH TR E 2%, Bkl AL, HAEREMK.
BT ERXRAMNHEFIL
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B, AP T RFRFR, EREMER ST TSES. EHE RS T
(15 2% 2R G0 75 B — N R B R A BOE AN R R H - ASE 25
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P HHE 3 SR AN R rh g BRURH OC () i, ek P SR (L A5 B AT 4,
HEF AR RN L HEN, HPMAHGSE, [ HHERALS]
BATHERLULAD, MAAEMIRE PSR, I LA AE [F]
— RN IEFRE, BE s R,
XA SRR TR B — N R FIR R, [RII HEBRATL 61 5 vt A
SEIAAR B 2, A DA 2 PR G () K
Ja R A R
BEHLAL & 303 2R R ST N TR RN — 5 A SR AR AR St
R MG RS . AR ET L R I BEN LR R, 48 R AT
ghriy, SRHAVUTWITEE B K B TR B iE st sl iR
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ARANCFE TR, 5 EEL K17, #5120 H KA EAH )
ITT R AR, K T FIJE R R T R — k1%, A EMRIE R K
PRIEL B/ MERAE T — 45 JE R REUE SO e s RS R Hid s
HOEE TGRS 7y E AR F AN

Ja R AL RIEMHE RIE E, eii CRERMAGER, HE
HERFRItEaR, HE5EEE.

Uil L= RE R

WAL (Genetic Algorithm) s H BIEAH G RS TRz 2
2R SO RS, B R R B 38 R PE AR K4 () Holland 2045 £ 75
TR, AT 7 —RIW G, )\ HFEAH Goldberg #EAT IHAH
g5, R B FIE R EANESE, HAA WA, SoEER. 25
SRS, HEHTIHTR, HEErENER . e, F5
WEBE. N TSR AR 2] 1)z isH .

BT ML B SR T B 384T A AL T TR B — A B 3E B I S R 3G
SRR SO, EREE IR SIS TRENL R R, & T
B HbRI ARG e @, AL SRR A B S R Mk, — e BE i
PR AR, BERTAMANEL B BRI, S Sk i@ s B —
A EAR RS AR AE X B, FHIXAN H b ek BRI 2N AR )3 R
o ARG R T AT BAR R R, — R R I B B PR Y )
e, i) R V) P 2 0 e a0 A% 2 [R) R R R DR R s Sy — A 2 2R A
RRRIN B4, ER AT ERTE . Goldberg S &5 | — &R A
{575 (Simple Genetic Algorithm), XEFERAHEFRE 7. X XE
TR S 5 A = AR AR SR, SRR R, XA ARy HAh
MG AR SRR TR ML T — AN HEACHIHESE

WG IR A R R

1) FEAVIGERER, BENLML GRS P2 EETAME, B
EAE R — DR BAMAE, XA R R AMR L B — A

2) AR RN AMA T RS T N

3) e I A A R A A A 32k HY B 75 AR, X L R
PO Ik PR R B B LA, T HLIE R TR 2 AR, AR IR
AMATION B3 B G2 it o

4) o 22 FC I H A AR A8 SRR S 50 BB AR 2 A8 ) R
B, R AR N AME, R RS MR IE N, X E
ALER I XNE TR RE TR EENE. & XE— 7RSS
JRRAEAR AL R AR R — E R T BASBI0RERE, N — 71, Bl
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FEIRRES PR R BT AL A A3 18], T ASE B R A P (AR5 AORSS 2 RE 1
Pl AR R SR B SR SRR B R R A, T ARk
[ % R

5) WA AR A AR, M, BEERIEE 3) .

(B Sk AT — S8 AN R Rt T7, An R A kil g, ARSI
K, 1 H B G A B AU IR A R R, R, RSB L SRR AE
R W2 B ILECRARANTE AR S 1 L«

5.3.3 ARZXANEZX

ARG H AT MEFRVE B A N R S, AR H B BT 5 58
SN 7 Y 1] S
1 WEEER, BT RGIT R, S ERCREF AL R TR
PR IR IR RS
2. WEINE, ZARSH A HIVE IR T, DIEEA SRR, Bred
B W EER R R I SRR SE L
Rk, HAETEAR RS R A 2N, WA RS, &
IRIIEFGE IR, AZREW I TN, NIRRT SE

public class IUJEean|
public static int zujuan(int uid ,3tring kew,int tix,int source,int tiz){
[EEMEE, fihe B, R£E, BE FE Ay
tryl
int id = 1;
int count: I
switch{tix)
case 0://HjEdl
while (true){
int r = (int) {Math, random() ¥100);
FEN kenwodel = EENBean. guervEID(kem);
int difficulty = (int) (Hath.random{)* &),
int tid = kemwodel.getKid() *10000000 + tix * 1000000 + difficulty * 100000 + source * 1000 + r;
TE DANX danx = TE DiNXBean.queryTK DANX(tid):
if {danx '= null)
{
count = Ki DANZBean. addfs DANX(uid, vid, id);
id+;
if(id == [tiz + 1))
hreak;

hreak;

5.4 S¥IERERER

FEARZRG N, UiHds e — MREERA Y. B THCRMZEET Java EE [
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TR AN ARG T B RS, K, 78300 R %R 7 H R H 172 JDBC (Java
Database Connectivity) % 11 >R 15 [ 25048 ZE 11

JDBC Uy a4l e 75 B i e i S, — N S ER R IER:, PRGN R,
T I BN GORIR AT SQL 1B A) I 7.

MR G, WATRH P2 Mysql #8 2E, BFIX B W E B /R 2 kT
LI E .

DA 7 EE R PEARAS

public class DB {
private ]:static string deiverName = "org.git.mm.mysgl.Driver™;
private static String dbfel = "jdbcimysgl://":
private static String serverName = "localhost/";
private static 3tring databaseName = "onlineexam";
private static 3tring wserName = "root";
private static String pasaword = "123m;

public DBE() |
1

public void setValue(String servername, 3tring dataBaselName, 3tring usernawe, String pswd)
{

serverName = servernane;

databasefame = dataBaselame;

userName = usernatie;

password = psud;
}

public static Connection connectTolb|) throws Exception |
Connection connection = null;
/1R ry3QLIER
String connlame = dblrl + serverName + databaseName ;
Clasg. forName (driverName) .nevinstance();
connection = DriverMansger.getConnection{connlame + "?user=" + userName + "ipassword=" + password +
"guzelneode=truetcharacEncoding=GE2312") ;
return connection;
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J o

u HTHETRTRRGEERSG, B ES MRS S0 frAF 7 B
REPRTFI N IR B, RRWIR T ZR Z R G T NN — B B
BE ARG T A 2N, Preefig, i RANEZ MVC i1
HE R 5 A T AN 2 AN AN 15 B SR FH 40 ISP R i 77 20, i DASR SR TH R 1 b
fBoRt 2 KO 57 s, A A, IUE Q2R RITH T T 1 REFY
Hefifo

u  HETRGPFIME RIEAE 56, T RIANZ RS H AT R 1 A,
Z ARGV R 2R 2 EE R M EEREAN 5 A I ST [ A UM 45 H 1A
RLPPIE R IEAST, ARARATLARE— 25 5|3t — L8 Gy vt 5 i (R B8 SRt 25 AR A
F BT AR AN B VRO . RIAERE,  H BT T B PR R PR T X
FERIIX 7, AH DU AT DIARYE 5 A G DLt — B 535 R, X r B PROY
B bR o

u RGUNAHEEE AT E DA, T H AT R, T
SEHOR N AN B AR RE 130 R 2 — DR, L, ERRFPRIARE,
SO0 N AR E P AT it — 2B I S it

6.2 RESRRWARKE

AR SCVEL IR T+ MVC 22 G E B A G ik 5 Selid R . iR
Gl T B AT IR T2 N Struts 224, XA LLE REMYT RAGE TR
T REFHISEAL, B0, FGERT LR 5 (8 0 el ik U 2] 5 i A FAB SO A il
G518 4, AT LAY 55 R AN S P 40 2R 4 7m sEA T 502 0 AN FE A S5 AT #3800 5t 1
ARG

KRGR—FE, BRIZER. 2WRE. ZERNREEER, W2
(Al — A3 b ik — 7 25 A G RS O SORE S (K K, AR R ] — 25 ik A i
AMBEAT, HET, ZRGIBIT TR,
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Towards Increasing Web Application Productivity
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ABSTRACT
In this paper we present and discuss a template/meta-data based partial code
generation system supporting web application development. Seamlessly incorporating
the recent top-notch technologies, the framework maximally exploits the capabilities
of the underlying implementation technologies. Our approach primarily benefits the
framework and code developers. In addition, the complete separation of data model,
navigation model, and presentation model reflects on a more general conceptual
process that would decouple the technique and methodology from its underlying
technology choices. The decoupling between the generated code and the code that is
necessarily added later on through other development pathways than the generator
deals with the incremental changes and adaptations of the models in the face of an
operational system, therefore further enhances the extensibility, maintainability, and
reusability of the generated applications.
Categories and Subject Descriptors
D.2.2 [Software Engineering]: Design Tools and Techniques —
computer-supported software engineering, evolutionary
prototyping.
General Terms
Management, Performance, Design, Reliability
Keywords
Web application development, framework, software architecture, automatic program
generation and regeneration
1. INTRODUCTION
Involving with multiple disciplines relating to the computing and networking
technologies, the development of web applications can be quite complex, costly and
time-consuming, if not supported by a practical methodology [9]. In order to increase
the productivity of web application development, a wealth of languages and standards
and techniques have been created. On the basis of our consulting experience in
industry, we believe that the following technologies dominate in the present web
application realm. The Java 2 platform, Enterprise Edition (J2EE) defines de facto
standard software architecture for multi-tier interactive web applications [16].

Meanwhile, application servers, which most commercial products available today are



based on the J2EE platform, provide system-level environmental support for web
application development that prevent developers from tedious coding of system level
utilities [13]. According to the J2EE paradigm, the architecture of a typical web
application reflects the traditional three-tier architectural model [15]: front-end,
middle tier, and back-end. The Hyper-Text Markup Language (HTML),JSP, and
JavaScript provide powerful means to describe dynamic web interfaces for
applications; and Java Servlet provides underlying support to construct web page
information on the fly. The concepts of session bean and entity bean in EJB technique
clearly decouple the code serving for business logic processing from the code of data,
thus provide a commanding infrastructure to construct the middle-tier of applications.
Furthermore, the EJB engine provides a higher-level abstraction over the underlying
data model storage devices — the traditional relational database, which is considered to
be the back-end of a web application. In addition, some other techniques further assist
to firm the J2EEbased development methodology, such as Struts [23], Ant [1], and
XML [21]. Struts provides an open source unified front-end Model-View-Controller
(MVC) framework [10] for web applications. Ant is a Java based prompt build tool
that allows developers to utilize XML technique to configure the relationships
between different building blocks and generate the compiled version. As a universal
description language, XML provides a de facto standard language to define and
describe web applications.

J2EE-based techniques have enabled the explosion in the number of web applications
that we have witnessed to date. More importantly, these techniques formalize the
architecture of a typical web application; therefore make it feasible to expedite the
development of web applications by exploiting automatic program generation
techniques. In this paper we present and discuss a template/meta-data based partial
code generation system supporting web application development. Seamlessly
incorporating the XML and J2EE family of technologies, the framework maximally
exploits the capabilities of the underlying implementation technologies. The rest of
this paper is organized as follows. In Section 2, we discuss related work in web
development techniques. In Section 3, we discuss our template/meta data based web
code generator. In Section 4, we discuss an example. Conclusions and future work
directions are discussed in Section 5.Permission to make digital or hard copies of all
or part of this work for  personal or classroom use is granted without fee provided
that copies are not made or distributed for profit or commercial advantage and that

copies bear this notice and the full citation on the first page. To copy otherwise, or
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2. RELATED WORK

A variety of research work has been conducted to expedite and automate the
development of web applications. Among the various efforts, a lot of work focuses on
assisting conceptual modeling of web applications. HDM [12] defines a popular
model dedicated for hypermedia application design, which divides the conceptual
schema into two categories: structural and navigational. Its variant recent descendent
formats include HDM2000 [2], OOHDM [22], WebML [5], and HDM-lite [9]. Web
Modeling Language (WebML) [5] is a notation of designing a complicated web site at
the conceptual level, which defines a web site along five dimensions: data content,
page composition, navigation links, page presentation, and customization features.
HDM2000 and WebML intend to integrate a number of considerations typical of
large-scale Web applications, such as requirements elicitation, customization aspects,
operational aspects, and transactional aspects. HDM-lite [9] adds a presentation
schema to the conceptual design of web applications. Its development environment
Autoweb [9] stores the conceptual schemas together with the data content in the
development database. Jweb [3] provides a design and prototyping environment that
integrates XML technology with HDM in order to help design the conceptual schema.
There are also other conceptual design techniques. Conallen extends the Unified
Modeling Language (UML) [4] notation to model web specific elements, thus making
it feasible to model whole web applications with the UML [7]. Gaedke uses
WebComposition and the WebComposition Markup Language (WCML) to present a
systematic approach for code reuse in component-based web applications [11]. TIPS
models navigational structure, compositional structure, and user interface through
ontology [20]. The formalized interfaces of J2EE techniques make it extremely
suitable for code generation. There are several code generation products and tools
aiming at accelerating the development process of web applications [18]. Torrisoft is
an on-going environment aiming at helping web site development utilizing Web
Modeling Language [5]. IIPS [20] provides a set of visual tools supporting web site
generation from the conceptual design model. Some generation tools aim to help

generate specific parts of a web application. CodeCharge [6] helps to generate



front-end codes in selected languages such as ASP, JSP, and ColdFusion; KoolFrog
[19] helps to generate PL/SQL routines from Oracle database; EJBGen [8] helps
generating EJB 2.0 code. Tekadence [25] offers a point-and-click programming
interface and visual design tool to help build up Java applications. GslGen [14] is a
generic-purpose code generator from XML file and schema file using generalpurpose
schema language (GSL). Tekadence and GslGen generators are bound to specific
script languages. JeeWiz [17] is a product that provides an environment to help
generate code forJ2EE-based web applications, such as EJB beans and deployment
descriptor.

3. TEMPLATE / META-DATA BASED

PARTIAL CODE GENERATION

In this paper we present and discuss a template/meta-data based partial code
generation system supporting web application development. Seamlessly incorporating
the XML and J2EE family of technologies, the framework maximally exploits the
capabilities of the underlying implementation technologies. We make an assumption
here that a web application is represented by a set of web pages linked together by
different operations. The web pages shown in a web application are dynamically
generated based on the previous pages and the actions operated by users through the
web browsers. Based on these basic assumptions, we identify three components in the
conceptual design of a web application: data model, navigation model, and
presentation model. Data model contains the information content to be shown on
every web presentation page in an application. For example, a page displays a
student’s address information, thus the data model of the page is the student’s address
object. Navigation model manages the navigation links among different pages,
therefore handles the control flow of a web application. For example, from a student’s
address display page, a student can navigate to a page that displays his financial
account information. Presentation model stores the display features of every web page
to be exhibited, e.g. the layout of each data item of a student’s address information.
Following the Object-Oriented paradigm, data models can be represented by data
objects; and navigation models can be represented by the relationships among data
models. These two types of models are naturally designed and developed by
developers. Meanwhile, the presentation model focuses on the look and feel of every
web page to be generated, therefore it is more natural for visual designers to handle
parallel to the code developers. The information of the presentation model can be

stored separately, and applied to the corresponding web page at run time. As a result,



here we will concentrate on the automatic code generation of the first two types of
models. The complete separation of data model, navigation model, and presentation
model reflects on a more general conceptual process that would decouple the
technique and methodology from its underlying technology choices. We will discuss
in more detail how our approach facilitates the code generation of a web application
from the first two models.

3.1 Data Model Generation

We designed and implemented an XML-based web code generator called WebGen.
Similar to existing code generators, WebGen defines a set of templates to generate the
code. Based on our investigation of J2EE family of technologies and utilizing
state-of-the-art XML technology, which detailed information can be found from our
previous work [26], WebGen provides a complete set of fourteen templates that can
help automatically generate the code of a fully functioning running web application
system. This template system provides code templates from the front-end to the
back-end of a web system. JSP and form bean contain templates for JSP pages and
their associated data models. Pre-action and Post-action templates define actions to
format a web page and to collect information interactively supplied by page users.
The Java bean template defines the business data object. We use the entity-bean home
interface template, remote interface template, and implementation template to
generate EJB entity beans. Likewise, the session-bean home interface template,
remote interface template, and implementation template generate EJB session
beans .The deployment descriptor template generates deployment descriptor segments
for the corresponding entity beans and session beans. The service layer template
generates service method signatures. The database schema template generates SQL
statements for creating and deleting tables in the database. Given the large amount of
code that we generate

/>X<>X<

* This class is to hold the contents of entity bean

*/

public class <NAME>Bean implements Serializable {

/>X<>X<

* Constructor

*/

public <NAME>Bean() {

<*ATTR> _<_ATNAME> = new <ATYPE>();



</ATTR>

}

<*ATTR>

/>X<>X<

* This method retrieves the attribute of <ATNAME>
* @returns <ATYPE> - <ATNAME>

*/

public <ATYPE> get<ATNAME>() {

return _<_ATNAME>;

}

/>X<>l<

* This method sets the attribute of <ATNAME>

* @param <ATYPE> - <ATNAME>

*/

public void set<ATNAME>(<ATYPE> <_ ATNAME>) {

_<_ATNAME> = <_ATNAME>;

}

</ATTR>

/>X<>l<

* Private attributes

*/

<*ATTR> private <ATYPE> _<_ATNAME>; </ATTR>

}

Figure 2. A Java class template file =DATA=NAME=Bean.java

automatically, a developer merely needs to define the data model and to implement
the business logic in order for the web application to be complete. We use a concept
of data file to store the data model of each web page. A data file is an XML file that
describes the content of a data model to be merged into template files. Every data file
is applied to template files to generate corresponding code. Figure 1 is an example of
a data file that defines a data model of StudentGrade. As shown in Figure 1, for every
item of the corresponding data model, one can define its name and data type.
StudentGrade contains four data items: student id, year, term, and grade information.
All four items have the same data type as “String”. The attribute Key is utilized to
store the primary key internally. In addition, any aspect can be specified as a attribute

of an item. For instance, as illustrated in Figure 1, the attribute Unique is utilized to



specify whether the particular item can be treated uniquely or not. A template file
itself is a code file, which contains tags that must be replaced at generation time by
the corresponding values from the data files. Figure 2 is a simplified template file for
a Java bean class. It can be used to generate a fully functional Java class file, which
comprises a constructor and a set of getters and setters. WebGen defines three
categories of tags: simple tag, repeating pattern, and conditional. A simple tag is a
single tag, which will be replaced by the corresponding value defined in the data file.
For example, tag <ATYPE> in Figure 2 can be replaced by “String” defined in data
file in Figure 1. A repeating pattern is an area that will repeat the pattern once per
element of a list of data, such as the method body of constructor in Figure 2. The
syntax of a repeating pattern is: <*PATTERNNAME> ...pattern...
</PATTERNNAME>. Simple tags can be contained in the pattern. A conditional
provides different patterns as options to choose from. The syntax of conditional is:
<?VAL1=VAL2>.. pattern... </?>. The semantics is that, if VAL1 equals to VAL2,
then the pattern contained in the tag will appear in the generated file, otherwise it will
not. A data file can be applied to multiple template files, and a template file can also
be applied to different data files.

A configuration file provides knowledge to the WebGen, such as the style and criteria
of the generation, in XML format. It bridges between data files and template files.
Separated from data files, configuration files enhance the reusability of data files over
different template files. There are two basic types of information that a configuration
file needs to pass to WebGen. First, the output location of the generated files needs to
be specified. The generated files can be configured in a way that they are stored in
hierarchical directories. Second, a configuration file informs the generator about the
relationships between template files and data files. This relationship is generally a
many-to-many relationship.Figure 3 is an example of a configuration file for the
corresponding data model StudentAddress. As shown in Figure 3,

<WGenerator>

<OBJ NAME="StudentAddress" TNAME="student_address">

<ATTR ATNAME="Key" ATYPE="String" UNIQ="YES"/>

<ATTR ATNAME="Studentld" ATYPE="String" VALID="YES"/>

<ATTR ATNAME="AddressLinel" ATYPE="String" UNIQ="NO"/>

<ATTR ATNAME="AddressLine2" ATYPE="String" UNIQ="NO"/>

</OBJ>



</WGenerator>

Figure 1. A simple example of a data file

<WGenerator outputDir ="univ" data="studentAddress">

<CODE NAME="StudentAddress">

<template name="=0BJ=NAME=Bean.java" outputDir="businessObject"
change="ALL"/>

<template name="=0BJ=NAME=EJB.java" outputDir="ejb\entity" change="ALL"/>

<template name="=0BJ=NAME=EJBHome.java" outputDir="ejb\entity"
change="ALL"/>

<template name="=0BJ=NAME=EJBImpl.java" outputDir="ejb\entity"
change="ALL"/>

<template name="=0BJ=NAME=SessionEJB.java" outputDir="ejb\session"

change="ALL"/>

<template name="ApplicationResources.properties"
outputDir="JRun\servers\univ\WEB-INF\classes" change="PART"/>

</CODE>

</WGenerator>

Figure 3. Example of a configuration file

the Java bean file will be stored in directory univ/businessObject; the data file

StudentAddress will be used to generate the business object file, database table

schema, and entity bean files, among others.

In real world situations the code-generation approach imperatively runs into the

problems of its closed world assumption of control. Data models may change

overtime, and business logic may change during the life cycle of the development.

Normal code generation tools cannot handle updated generated files; thus their

powers eliminate. Facing the incremental changes and adaptations of the models in

the full life cycle of web application development, it is important to separate between

the generated code and the code that is necessary. In order to address this issue most

code-generation supporting systems are facing, WebGen utilizes a simple

configurable solution. Developers are able to decide whether the target file will be

completely regenerated, or partly replaced, by specifying the value of attribute

Change to be All or Part respectively, as shown in Figure 3. If it is specified as All,

the target file will be completely regenerated every time the generator is invoked.

Otherwise the generator will first search for the target file. If this file is not found, the



generator will create a new code file. Otherwise, if a target file is found, the generator
will search for the corresponding portion in the target file and replace it if the portion
exists, or will add a new part if this portion does not exist.The rest of the portions of
the file will be kept untouched. The separation of a generated portion and an
immutable portion in one file enables regenerating a file without removing the
embedded business logic. Since changes to data models are inevitable during design
and implementation, this feature can improve the flexibility of the code generated.

3.2 Navigation Model Generation

As we discussed in the previous section, a navigation model stores the relationship
among different web pages, and decide what a page can navigate to in the next step.
In a business web application, the navigational information normally exhibits as a set
of visible menu items on web pages. Therefore in our approach, we utilize the concept
of menu system in order to manage the navigation model. The navigation model is
stored in a menu system data structure; and the corresponding menu system generator
(MSG), which is part of WebGen, assists to generate the code to display the menu
system, including navigational information associated with each menu item. We
follow the menu tree specified in Java Swing [24] as the data structure of our menu
system. Since the description of a menu system is configured in an XML file, “visual
designers” can assert their ideas by modifying the menu system independent of the
coding of the system. Further, programmers do not need to do any coding of the menu
system. MSG accepts configurations of a menu system from an XML file. A
developer only needs to specify the attributes of each component and their
relationships in an XML configuration file. Figure 4 shows a piece of a menu system
configuration file. A menu bar is defined with the name StudentRecords. It contains
several menu items and one of them is called ViewGrades. This item displays the text
“View Grades”. It contains no image, and holds a link to “/app/viewGrades.do”. This
menu item is visible and selectable. Initially, it is not selected by default, so that it is
not highlighted, and this menu item does not contain any other menu bars. The
configuration also defines the size of the menu item, together with the alignment
features. MSG translates menu system configurations into a menu tree structure and
stores it in menu system storage classes, and HTML code will be automatically
generated.

3.3 WebGen Based Approach

With our WebGen, the development of web applications can be applied as a

fast-prototyping methodology. Designer and developers first functionally decompose



a web application system into web pages, grouped by a menu system. For every web
page, the contained data model is identified, and recorded in a data file; and the
generation criteria is written to the corresponding configuration file. Meanwhile, the
hierarchical menu system is defined as recorded in the menu system specification files.
Then the WebGen is run to generate the prototype of the web application. This
prototype can be first utilized to elicit and adjust the current requirements
specifications. In this sense, the prototype is also called a mockup. In this paper we
will use mockup and prototype interchangeably. Any changes to the current data
model and navigational model can be integrated into the prototype via re-running the
WebGen. After the prototype obtains the clients’ approval, it can be transferred to the
developers to embed the specific application logic. At any time, the WebGen can be
applied upon the up-to-date prototype system to incorporate further changes on the
data models and navigation models.

4. EXPERIMENT

One of the projects where our approach is actually being used is the design and
development of an e-University suite, which is a web application that students, faculty
members, staff members, and administrators use for such services as admissions,
student records, registration, and financial services.

After the whole application was delivered, the code was examined for analysis. We
found that only 9.62% of the final code was eventually coded by developers; while
90.38% of the system was automatically generated. As a result, since over 90% of the
code was automatically generated, the code quality was guaranteed, the development
process was greatly shortened, and the subsequent test phase shortened. As a matter of
fact, the project was originally assigned to a team of four full-time developers with
time frame of four months. With the adoption of WebGen, the project was
accomplished by one a full-time developer (the first author of this article) together
with a part-time JSP designer and programmer.

Our initial experience with this system indicates that WebGen can

<menu name="studentRecords”>

<menultem name="viewGrades” text="View Grades”

image="null” url="/app/viewGrades.do”

bgrdColor="green” visible="y”” enabled="y”

selected="n" container="studentRecords”

child="null” width="76" height="20"

align="center” valign="top”



linkClass="menuLinkColor"

selectedLinkClass="menuActiveLinkColor">

</menultem>

...//other menu items

</menu>

Figure 4. menu system configuration

provide improvements in development speed while enhancing the reliability of the
resulting applications.

There were also issues that arose from our experiment. One of the most important
advantages of using our approach is that our WebGen could automatically generate
code from the front-end to the back-end. However, we require that the mappings
between the front-end JSP pages and business objects that relate to the backend
system cannot be too complicated. Therefore, a senior-level architect is required to
decompose and design the object model for big-scale complex systems. Overall, we
feel that more WebGen internal facilities should be provided to enhance the ability of
our approach to support large-scale complicated web applications.

5. ASSESSMENTS, CONTRIBUTIONS,

AND FUTURE WORK

In this paper we present and discuss a template/meta-data based partial code
generation system supporting web application development. Seamlessly incorporating
the XML and J2EE family of technologies, the framework maximally exploits the
capabilities of the underlying implementation technologies. Our approach primarily
benefits the framework and code developers. In addition, the complete separation of
data model, navigation model, and presentation model reflects on a more general
conceptual process that would decouple the technique and methodology from its
underlying technology choices. The decoupling between the generated code and the
code that is necessarily added later on through other development pathways than the
generator deals with the incremental changes and adaptations of the models in the
face of an operational system, therefore further enhances the extensibility,
maintainability, and reusability of the generated applications.

We understand that our approach requires discipline in design and development.
However, in our experience, the benefits largely justify this additional effort. Our
method leads developers to quickly construct a prototype of the web application; the
analysis phase and the development phase are clearly decoupled. The availability of

the mockup system gives customers the opportunity to participate in system design at



early stages of development. WebGen helps build a running mockup system with little

developer intervention. Furthermore, the mockup system can be easily regenerated

based on user feedback. Our future work will include an Interactive Development

Environment (IDE) to support the editing of conceptual models. Currently developers

need to set up data models and configurations as a set of XML files. An IDE can

automatically support the definition and maintenance of these files, while providing a

graphical editor to assist the design and maintenance of conceptual models.
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H TS T2 5THENU M ZE AR FIEOR ERIZIA, TFR M2 8 an SR 3%
AR — T B ) T VE R SRR IR 25 0 — U AR 1, B 2 B0 51 IR R0 B I 1) A
[9]. N TRREMZENHTFRAE, REMIES, FrEMERBE OIS K.
FETAVE T IT AL, AT T BFIERLE BRI Web N H 4135
BAHERS. 78 Java2 F&, I (J2EE FE) NZERZH Web M E X TH
St ERIbR e AR [16], A, N AARSS AR, b R 2 E b n] 4 R Al
PR 25T J2EE SE& 11, fBATA web MA$RME T REHIFER L EE, X AL
FEAFIT K IR R G AR g i R [13] . AR Y% J2EE HyaHl, 5 —4
BRI ) Web N B T AE G = 2B A [15] : Aifdm, A= DAL fa i, #3C
AFFICHE S (HTML) , JSP M JavaScript JyM FHIR A 7 BT BOR I 575 W 7T
S, [FE, Java Servlet SN UL {5 BHeft T RARI . 78 EJB AR
H1 21 bean MISEAR bean &M 170 I 1 v 38 4B 72 A 55 R ARES AT Dy H0dls il 55
ARSI EAT T R g vh B 2 N it 1 — N OC B Al itk 4h, EJB 51
BN fE v web R FE AR AR 6 B —— 0 RAVER R 4Rt 1 = i
G AL, — L8 HA R H R P Bt — B 0 5€ T J2EE BT K J73%, i struts[23],
Ant[1] B XML[21]. struts Jy Web BFH$RHE T — N FFIBOIRAS 1) St — Hif v 155 44
M- 28 (mve) BFIAEZE[10] . Ant & —Fh3ET Java IGEMIE T H, LR
P 5T XML B AR SR IC B AN [F] AL G A1) 5 Z A AR i g BRRROCAS o 1y — At
HRTE S, XML $2 4t 7 —FP gt b RgbniEis & ok e SUFIHER Y Web B2

FT J2EE MHEARCEMIRATE R TIRZ web N7 I FIRNEYEN H . B
PRI, XS AR — TR web NS5 MR REES A, Kk, @il H A
H BNFE 7 A2 B AR LUINIE web B T R A2 ATAT 1 o ZEASIR SCHRA I T it
THEETRRACMEEE (template/meta—data) IEMCAG A BRGS0 HF Web N
TR . B TCEEREER XML 1 J2EE RANFIAR, ZHESRH B KPR 424 42
ATHEERWEES ) RRSTHIRREB Rt N HL . 258 50, FATabhig
T web JER BRI R TAE. BB=807r, AT R IRATH 2 TR /I 5 3
P web FRADAE S o VU5, BATSTHR—MolF. SR FNAKRE) TAE T )
W STER IR T
2. FHRTAE

KEMFF R TAECLIEMES web NHFFREMASILT . £ TSN
T, KREMTAER SN Web N A MM . HM [12] A 851k
(hypermedia) & X T — A& AT, BHEEMESB A0 NS S5 ST,
BTN &R AR E A FE: HDM2000 [2], OOHDM [22], WebML [5]F1 HDM-1ite
[9]. web #AEIEF (WebMl) [5] 2 —WIMMEE Bkt B0 web b fUER, &
W T — N AN T Fd N A DU R, SRR, DU A A A
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Ff i HDM2000 A1 WebML FT4HL#8 & —Lbdi R KA Web BIH], AnFERIREL, &
W7, WSS, 25771 . HDM-1ite [9]°4 web N IS B A In 7 —A
K% (presentation schema), ©IFF &R EE Autoweb[9]

TEFE R INEHE FE R AT T B RFEAE N 2 . Jweb [3]4R4E T 454 HDM 1)
XML HAR BB FIAENLIRES, XA A T /B, [, SR
B MRS IEIAR . Conallen NS BAKTTRY & 74— 2
HE (UML) [4]p9M, Bk, 75 H UML SRR EA W45 B & AT (7],
Gaedke ¥ WebComposition Fl WebComposition #piciE s (WOML) R m—F
RGN TTE, XA ITVER H W28 TR TR ) web B Hh REAZACAS = H
[117. TIPS X AMIBHIRAL 7 S/, HENUGMAT #2020 J2EE £
ARE Y B DS B AR & S AR I AR Bl AR 2 ARAS A2 B it = i F T B Be A n
TR H BT R BERE[18] . Torrisoft s&—ANRFEERIIAEE, B 705 BhAI F s
EREE TR MG 5] TIPS [20] #eft—BETTH T H, SCReMul ABES 1%
TER R B A Rl . — AR BT B2y 1 A B — A 2% B FH AR G RAR R EB O
CodeCharge 5 Byl FH it 52 )15 & 19140 ASP, JSP M1 ColdFusion 4B B (AR 5
KoolFrog[19]1#BIM Oracle H#fsFErh A m PL/SQL -F: EJBGen[8] 7 BiAE Ak
EJB2.0 XI5, Tekadence[25]#efft T — MBI A A (point-and-click) [HF%
7 S A R4 A T Bk FE B L Java M. GslGen [14] 2&—MEHM
AAGA R TR, Il e my PUE 2 & B IR E 5 (GSL) A2 Rl XML SR AT E 3 ST
. Tekadence and GslGen #{IRZEE| EAKMIAITES P JeeWiz[17] & — TR
L Bh A Rl L T J2EE INZE N A, 4 EJB beans Al deployment descriptor,
LS .
3y AR/ H R AR AR AR R

TEARR LA HH DR TR T BN/ EHE (template/meta—data) )
TR AR A B R G S FF Web N BT - 'E 4 o8& AR A XML AT J2EE RBIHIAR,
TZHMESN S KPR BE 2 3 B AR T R EORINAE )y AT AR — MR —4
W 28 B AR 3G — Z A I X T8 AN (5] 1 7 U AE — R o 75 X 4% N Hh g 1 T
AR AT — TOMT i i o) a2 AT BBV E SN A A Al JE T IR SE A e ise, FRATT
TE— W2 B BIME &R T HI 8 ST =AM BRI, SHBIAAI R R
B BB (MG BN B AE — R TR R AR AR Wl TR b 28410k
Yt AN S H A2 A b FORE, DR B AR () T 2 27 AE R i ko R
SR E M RNUEREA R IR, FIE—A Web N AR 5111,
MNEAE R R O, 2R A AT DU A B — AN B At R R ) TR o SR AR Y
A7 ¥ EE 27 BN N L [P SR ARFAE , Bt — AN 2228 s kA5 2 R — > His T
AT S o

ARAE T o R B, SRR R R R, SHUEA AR Bk — Lt
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HRAMBARBERIR R . X SREM B R TR E R AIT K. [N, &R
AR TH ] PR A B AR B TR AR, PRI, 8 E AR R X S
RISV F R IFAT AL FE . FoRIEAY )5 B RE 08 A A7 T8, I HAEAS R e s
L FH BRI T o DRI, JRATTRE ST 2 0 T H P MY 1) B B A AR ko
SEASST IR AL, AU SRR e T R 2 ) — SRR S B R, e
MEEA BRI B 7 B RN T AR T 2 A0 B BERE A Re A3k
AT TTIEAE — A W 28 B FH R R PR AR A AR AR B 5

3.1, EdRE A A B

FATVAHFFSEI 7 HE T XML IACAS AL Bt WebGen. 5 IILAE CLAFEHIURD
A= EAS— A, WebGen 5€ X T — RINA AV IR . B2 T-3RATTXS J2EE RANEAR
FRVRIE FE AR FH T XML BOR,  IX o415 {5 B R AE TAT T LART I TAE k2 [26],
WebGen #2417 — R 51 788 14 MM, i EATRER B Sh R AR — > B 58 5
DIREI 2% B FH 2R 4t ARG o IX MR RGBS N —A> web RGFRHUERT G 1Y
A4 R, b ReE At G RIS AE . TSP FITE S bean S Bk JSP Ui M H
AR BIRAEA . TS T8 (Pre—action) AJ54k47~ (Post-action) HIFEAR
5E X TAT N (actions) RIZME—A web TUIRIAIERAF B 0TI -~ &% H A BLAR 2.
Java bean HEHE ST RV R FATEH AR bean FEEE MR, i
RN, AT EARAR R A B EJB 5244 beans. [RIFEM, 2305 bean J 14z 45
PR, TERRRE LVBAR, A T HABAR R 2 A B EJB 431 beans. FlE R SR A2 B
BRI AR N ) SEAK bean F1451E bean. ik 55 JE MR AE i T IR 5 7121254
KA 2 B RS A H s e v QAT Bk AR A T SQL IR R A B T 2 & H BN
AT KBRS, TR AN 75 258 SCEARR BN 58 % web 82 FH T SR R b
Wik .
kW Generator=
<0OBJ NAME="SmdentAddress" TNAME="student_ address">

<ATTR ATNAME="Key" ATYPE="String" UNIQ="YES"/>
<ATTR ATNAME="Studentld" ATYPE="Suring" VALID="YES"/>

<ATTR ATNAME="AddmressLine1" ATYPE="Suing" UNIQ="NO"/>
<ATTR ATNAME="AddressLine" ATYPE="String" UNIQ="NO"{>

<fOBJ=
kW Generators

Figure 1. A simple example ol a data file

WAUER T — MR (data file) MIRESSRANT—A web TUHIAFiEL
PR o — NSRS — A XML SO, " FORAIE — R 24 SRR S F
HH B AR TR P P9 2 o 5 B SO #R e S BIASAR SO A r DA AR 1 (AR
e B 15RO e LT AR (StudentGrade) FEHERRAY
G 1 B o -5 R A R X L ) A — 2 AR AT Do SCHI 4 7 AR, o7




KR 2007 Ja AR LB (R3O

L HAFENUANEIES H: student id, year, term fll grade information .
A VUS4 B A0 2 A0 [F] B 28 “String”. Key A& /2 F SRAF il N 3R 10 3
o MbAk, RN B AR B R E T e )@, filn, EEE 1 AR
ANHREE, JE T Unique REUE B —AN BARMI % H & 52—,

— MR SO S R — MRS S, B A S RS (tags) fEA AR
s Y B i a0 20 A 50 0 S A A B R B AR 2 = NEITH—A Java
bean A= A ) i B AR ST A o & REAR FH SR A B — M 58 & T REI Java 2RO,
BRE T MG RN — R 15K

E This class is to hold the contents of antity bean

|:Ill.Ib|iC class «NAME=Eean implemants Seralizable |

E Constructar

oublic <NAME=Bsan() |
SATTR= < ATNAME- = new <ATYPE={);
<ATTR=

}

<"ATTR>

- Thizs mathod ratrisvas the attribute of <ATNAME=
" @retums <ATYPE: - <ATNAME=

public <ATYPE> gat<ATNAME=() |
raturn _= ATMAME-;
H

- Thiz mathod sats the attribute of <ATNAME=
" @param <ATYPE> - </ATHNAME=

public void set<A TNAME>(<ATYPE= < ATNAME=) |
< ATNAME> = < ATNAME>;

}
<ATTR=

* Private attributos

<ATTR> privats <ATYPE> < ATNAME=; </ATTR=
}

Figure 2. A Java class template file =DATA=NAME=Bean.java

B (getters) HEFMIKE (setters) Fik. WebGen 7E X | =FbrsE.
AR (simple tag), EE M (repeating pattern) flg& 4% (conditional) .
7 AR A — AN FR BRI ARAE, B Kl B S A v A S A o Bl
2 FFRZEATYPE BRIEHEIE] 1 e SO “String” FIEHRAE . EEHRAE—
NI, R EE ARSI R T A TR, Gl 2 G T
. BRI AL GPATTERNNAME +-+pattern-+-</PATTERNNAME> . fjEA45
ZRet A B ERT N o R PR T A TR B T BRI o S A AV
<PVAL1=VAL2>---pattern--+ </?>. ZANEMEEE, W VALL T VAL2, NiZ%
PR A PR S L U E R BoR . R, WIARSTE BT ER. — N
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PFRE 2 R FHAEREAR A i, [FIRE, — AMSEAR ST AR e 22 S AEAS (] R 58 ST
e,

—ANERE SR T RZ S WebGen HIBRIIZAR PG, Fln, F XML A2 Rkt =0Rf
FbRUE . Hh I8 T HE SO R S o BT ST T 55 S0, BT AR B S
5 T R SO AE AN RIBAR ST () o] 25 M A R AR 1A 15 5 7 G B S
fE2h WebGen: —. Az BRSCHF RS 7 B 75 Z AL, AR BTG IS5 H 3%
AR T DARE R B . — NG B SO 388 S A R AR ST A R S A 2 (1]
Bk FR. XfXRBEZLWTEL (many-tomany) K% F. B 3 £2—15
StudentAddress FHi& N L ESCAFIE] 1. IEWE] 3 P~ FE, Java Bean

<WGenerator outputDir ="univ" data="studentAddress">
<CODE NAME="Student Address">
<template name="=0BJ=NAME=Bzan.java" outputDir="businessOhject” change="ALL">
<template name="=0BJ=NAME=EIB java" outputDir="ejb\entity" change="ALL"/>
<template name="=0BJ=NAME=EIBHome java" ocutputDir="ejb\entity" change="ALL"/>
<template name="=0BJ=NAME=EIBImpl.java" outputDir="gjblentity" change="ALL"/>
<template name="=0BJ=NAME=8essionEJB.java" outputDir="gjb\session" change="ALL"/>

<template name="ApplicationResources, properties” outputDir="JRun\servers\uni\WEB-INFiclasses" change="PART"/>
</CODE=
</WGenerator>

Figure 3. Example of a configuration file
A BAFEAEAE B 5% univ/businessObject ', Zi#E 0 4 StudentAddress %
SRR IR G0, Bi R, Sk bean SUIFEESE

FE IS FRACRS Az 55 12 AN PT8E G )R- 368 ) e A i AT 1 5l PRl 2 A g 1]
Al BRIV 2 S, RDE AR BV AT R A I B . Il A
A Bl g AN REAL P B W A AR A, I, ENTR S HERIK. THXTEEAS web
T 91 BELAN W 184 0 P SO RS PR PR AN BT T i s 2 T 45 B A RS AT 06 24 QR 52 AR
o O T AEBIX 1) R 2 AR AL R SCHRE R AL T T, WebGen FIFH T —A
] B R B ROV . IR 3 BB oR BIREE, JT R F I A Change H)
JETEHN ALL B8] Part RERERSE H AR ARG i, RS H . W
IR ALL U H AR SR AR AE 2R A I e e i e 0], Ak
Gl SRR BRI, WEARSCEANATAE, R R 2 QI — AN B S
ROCAFRARE], WL s b = T3 bR SCPE AR PR 5 B e, Bl 21
H AR SO RN — 880 CAnRIX B JFORAAEAERITE ) . SCIF R E AR R = IR
FEANAL o A5 —AN SO 43 S A IR 2 R AN ] LSO 3 23 4 A 4 B A B — AN S
PRI AN 24 e HRON 21 BT A P MV A2 R o A a0 T M St 91 ) A A Kt A Y
FEALIRINT s 3X 5 s AT PABSCE AU A Bl ) SR 1

3.2 MU K

IEANEATFERT T 1R 1T, SHUBERAEGER S A web T AR R I HERK
RIEAE T — 2 PR TR 2 3T 72— DR web N, SHUE S8 2
FEM T _E 7R — R LS. R AESRAT T AT iR, 3RATTAE S B AR e 0k
DREHFMAG . FMARGRH KD RGN R R, JFHAEN
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WebGen R4 —HB4r HIRHE RG A lias (MSG) —EL, WhBhA AR R B/ 5 &R
i, FNENRAZHTRAESMNER. BAIVIEE Java Swing[24] &R
AL B R RAE N IRATT B . R G BRSBTS R AR O A fE—
A XML SO ELF 7, BrRh “RSE et 7 BRSO T AR R SRR A AT THY
BILBECER RSt A, 127 AR RGEEAEMAG . MSC 32 i@ it
XML SCAFBC B ISR R G T RE DA 7 2L — A XML S B AR — Ao
BB R Bl 4 Bon T —B— M RBE RGN E . — Ik i
F StudentRecords 47/ 8. BAFEIRZEDKH, Hh—DiZ ViewGrades.
XA HBIR XA “View Grades”, BER AW TE A, HIZF A6
“/app/viewGrades. do”s XA IEIE ] AR IR RN . BRONE A TTEEET,
R B A e i, IF HXAAE S H AR R T . Bl B SO R S5 T
RFAE— A2 E LRI TR R /N o MSG K3 B2 R Gt i B e 4 B — S AR IR 254 9 B
KRR R G IRAF R T, AT HTML AR 4 2 B 30 A e

<menu name="studentRecords"=
<menultem name="viewGrades” text="V 1ew Grades”
image="null" url="YappiviewGrades do”
begrdColor="green” visible="y" enabled="y"
selected=""n" container="studentRecords”
child="noll" width="76" height=""20"
align="center” valign="top"
ImkClass="menuLink Color"
selectedLinkClass="menuActive LinkColor">
</menultem=
...fother menu items
</menu=

Figure 4. menu system confliguration

3.3 #T WebGen I J7i2:

I AT WebGen, KL PRIEMIHIF A — I web NI Beit& MIT R #H
RIS RGO — > web B 73 B 28 web DT o 45— W DA 55 O B 4l A6
RHGE—E W, JFH SRR A A AR AT B A — 2. AR,
Ir RALIRNER G NIC K E AL B R G BAR S A 1 AR5 WebGen #2342 i web
REFHEIIRIE o 3XAN R TR REME A 51 FH AR 48 DL 4 Ji ) AR RR 220 NI ki,
JETEABRIR 2 AR o FERFS IR ST, JRA TR 2 58 8 A s T AN S AR 1Y
XN o AT S T BLLE R SR AR R R S OB 1) MO R s B R B ST Hh &
WebGen EFIaAT. JFRAERAGE P FE)E, A LU LRSS TT A0 HRN R & B 12
B FEARATIS R, WebGen #FAREMNLA 2 H AT AL R Gorh L& LUEXS T Hds
PR AR AR A ) 43R

4. L4

— R BAT IR R TE HUE WE AT K —> e-University R48, E&
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—ANEEA, HOR L, BRGNS CRSTIUE L, ARl sk, VEMP AT R IR 55 1
web .

HRA PR A E, ARSI R & Ao AT R AL 9. 62%H 1K
RN RER], 1 90. 38K AL HS & H 24t A3 AR i, BESRE
i 90% AR ES & HH R4t F B A, ARSI BT B A3 B ORAIE,  TFR IS R
AR R, RN AR 28k . FL b, BPIRAIH 24T R A2 4 A4
R TT & FHEVIAN H W5E ) o 242K H WebGen J&, 1XANI0HAXH— % BRI IT
R#E CRHHE—EE) M— L HRE) TSP St FF R B8 1o AT T-1X
MRGITIEH LI K W] WebGen REMEFE a1 A 52 1) [ s 3 ik 37 FH &85 3L ) T
PE.

TATI) L0 A — e ) J . A AT J7 95 1 B 3 A A FRATT Y
WebGen e H 2)) 042 B EL3E Hir v A5 o (R QRS . SR, FRATTEESK AT JSP 10
[HIAI G R B R G5 v R DI RANBER B 2 o B, FE—ANm g it Ik
KRR RGBT G, 2, AT NTE L1 WebGen 11N TELH
REIE 5 PR At DASR S R AT A VSR R L B 24 1 web N FH ¥R
5. VPt TTERALRER B TAE

FEARR SCIRAIN AL TR THMR /ISR (template/meta—data) 1)
TR AR A B R G SCHE Web N B K X To8E I8 XML AT J2EE RFIFHAR,
TZAE SR 5 KPR B 20 A T R ERIIRE S0 BeAh, SERBST B EEA, &
USRI R AR A S e T B 2 ) — ORI AR, IX AN I AR AR R T A T R AT
[PEEARFR R > B R AR — ANV 25 RGERT, 726 B AT DL 0 250 it
FoAt 77 AR I () AR 2 18] 2548 G T AN A2 8 I AR 238 0 Ab B AN T 38 K 1) 28 A Al
G0 5 P PR N o 7 S s 3t SO ) VAR S RO TIE X BT 5 7 T e 2 R

BATVENTE FRA T 7 V5 75 B AE B AT R B B A 20 it o AR, AEFRAT]
e, AR ORI T RIER . AT 7551 F K Pk
Ky —> web N HIERTE s 23 HrBir BT B Bl 2E 370 B IT o« R GE SEARKSR AL 1Y)
PAFLAF 25 Be e 7E T R B F M B e 2 5 2 Ho . WebGen R EAETF KR
DFTREEO T B RE AL — AN IS AT SRR R 4t 1 B, SR R Sihe
SRR 1 SR 2 AT S 28 FRATTARSR I TAE R = B 36— S B IF R 3
55 (IDE) SRSCRRMES I Bt ILAE T A i i S B B R A e B Ay —
Z51 XML S0 IDE B8 H 3l I SCHF 8 OMYGERRX Lec i, A et — AN EEAL
(1) 2 R i >R P B AL T AL AR R S AR A

ot

FRATTRIR B VAN 2 25 FRAT TR U 8 S 45t
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