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Abstract

In this thesis, a thin-client MV C design pattern is introduced. Based
on the pattern, and the technology of XML and Java2 Enterprise Edition
standard, we further propose a framework to support thin-client-server
computing such that the framework can be used to develop thin-client
applications under the Internet and/or Intranet environment with less
effort. The model of thin-client-server computing proposed in this thesis
Is a trade-off between the traditional fat client-server architecture and the
thin-client solution based on the technology of remote displaying. We use
XML technology to define and describe the presentation logic of the
Graphical User Interface and the mapping of the business logic stored in
the sarver side. Following the proposed robust protocol TCTP
(Thin-Client Transport Protocol), the presentation logic and the data are
transferred as an XML document to the thin-client. After parsing the
document, the user interface is shown on the thin-client. Furthermore,
since the data and the gpplication are encoded as an XML document, it is
possible to protect both data and application transferred in the Internet by
using corresponding encryption/decryption technology.
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1.1

Graphic
User Interface, GUI
client-server
computing [17, 18]
server side
client side
fat-client [17, 18]
Loca Area Network, LAN)
I nternet wireless
network

NC PDA IA smart phone



World Wide Web, WWW or web [4]

thin-client computing [3]
ubiquitous
centralized computing
zero
administration
[3, 19, 22-25, 28]
web browser
remote displaying
[3, 22-24, 28]
Java applet enterprise information
system

down-sizing



Sun

SunRay [22-24] Microsoft Window Termina [28]
thin-client-MVC design pattern  [9, 10]
XML Java 2 Platform
Enterprise Edition J2EE [20]

(thin-client-server framework)

business logic EJB Enterprise JavaBeans
J2EE application server
XML TCML Thin-Client Markup Language
EB
XML

J2EE



XML Java
Java
XML

encryption/decryption

1.2
MVC
XML
thin-client-MVC
XML J2EE

J2EE



MVC

XML  J2EE
MVC

2.1 MVC

Mode-View-Controller(MVC)

model, view  controller

model
(event-handling)
controller 2-1
model view  controller

3@1 o

(w2 Lc

diet

XML  J2EE

[10,11] MVC

view

(database logic)



MVC 2-2

Client

Thin-Java client 2-3 model

controller view [19]
> .
=
Server
O
Client

2-3. Thin-Javaclient

Distributed Observable/Observer
rea-time

model view  controller [25]



distributed observable model

distributed observers view  controller

Multiplexer Demultiplexer

(remote proxy)

distributed observable  observer

controller

2.2

world wide web browser

view

Java applet

HTML form-CGil DHTML

Wide Area Network, WAN

Java applet

applet

Local Area Network, LAN

2.3



2-2 model view controller

2-4
Sun SunRay [22-24]
Ultra 10 15
100Mbps
Remote Display Server
Input Signal
Handler it
Sarvi Frame Displaying Input signal _
Ser\l;e N Controller < 2 Input Signdl
=8 Controller
m Frame buffer > Frame
Frame buffer Displayer
2-4.

24 XML eXtensble Markup Language
XML World Wide Web Consortium(W3C)
[7, 271 XML
SGML (Standard Generalized Markup Language)

(tags) (semantic) XML



XML HTML markup

language XML HTML
XML
meta-markup language XML
HTML (format)
XML

XSL(eXtensble Style Language)[26] CSS(Cascading Style

Sheet)[6]
XML DTD(Document Type Definition)
(attribute) DTD XML
(syntax) (database)
(schema)[ 7] XML
DTD DTD
DTD XML
parsing DOM (Document Object Model)[14]
(tree structure) 2-5
2-6 27 XML DTD
2-6 XML
2-5 DTD (
)

<! ELEMENT SONG (Tl TLE, COWOSER*, PRODUCER, PUBLI| SHER, LENGTH, YEAR, ARTI ST) >
<! ELEMENT TI TLE (#PCDATA) >
<! ELEMENT COMPOSER ( #PCDATA) >
<! ELEMENT PRODUCER ( #PCDATA) >
<! ELEMENT PUBLI SHER (#PCDATA) >
<! ELEMENT LENGTH (#PCDATA) >
<! ELEMENT YEAR (#PCDATA) >
<! ELEMENT ARTI ST (#PCDATA) >

2-5. XML DTD



<! DOCTYPE SONG SYSTEM "song. dt d" >

<SONG>
<Tl TLE>Hot Cop</TI TLE>
<COWPOSER>Jacques Mor al i </ COWPOSER>
<COMPOSER>Henri Bel ol o</ COWPOSER>
<COWPOSER>Vi ct or W1 i s</ COWPOSER>
<PRODUCER>Jacques Mor al i </ PRODUCER>
<PUBLI SHER>Pol yGr am Recor ds</ PUBL| SHER>
<LENGTH>6: 20</ LENGTH>
<YEAR>1978</ YEAR>
<ARTI ST>Vi | | age Peopl e</ ARTI ST>

</ SONG>

2-6. XML

- <S0OMNGE
ZTITLEx=Hot Cop=/TITLE>
<COMPOSER>Jacques Morali</COMPOSER
<COMPOSER=Henri Belolo</COMPOSER
<COMPOSER=Yictor Willis</COMPOSER:
<PRODUCER>Jacques Morali</PRODUCER>
<PUBLISHER:PolyGram Records</PUBLISHER>
ZLEMNGTH=6:20</LENGTH:>
ZNEAR=197B</YEAR:
ZARTIST=Village People</4RTIST >

R =10 e

2-7. XML

2.5 Java 2 Platform Enterprise Edition (J2EE)
JEE Sun Microsystems
e-Business 2-8 J2EE
client tier EIS
Enterprise Information System tier middletier Client tier

Java application web Browser

ElStier ERP
middle tier
client tier clienttier EIStier

AP middle tier
Web Container EJB Container API(
JNDI IMS  JavaMail ) Web Container Java Servlet

10



JSP(JavaServer Pages) client tier HTTP
HTML XML EJB Container
EJB Enterprise JavaBeans [21] EJB middletier

EJB client tier ElStier
EJB EJB Container
transaction service
AP
JNDI(Java Naming and Directory Interface) (naming)
(directory) JMS(Java Message Service)
(point-to-point) - (publishtsubscribe)
JavaMall (email)
(application server) Microsoft
JEE
mer) (" ]
Client 4+
— Enterprise
L O ) Information
Client 4= Systems
Y Plogay
— INDI Applications)
Client *_I ﬁ?’rl\\/lllf:[ ilaf Ja;]/g/ll\iail
N AN A ,

2-8. J2EE



Thin-Client MVVC

design pattern thin-client MVC

[9,10] Thin-client MVC

MVC
3.1
MVC view
—ViewDescriptor  ViewDisplayer
3.2
31 view
VD, View VD,
VD,

31



3.4

(notify)

(coupling)

myModel->getView()
for all din displayers {

d.display()

Observer
for al o in observers { Lpckte
o->update();
myModel-> |
observers attach(this) 7
Model | | !
atach(Obsarver) I— ViewDescriptor Controller
) h(Obsarver) myM odel —
notify © [ intidize(Modd) initidize(Mooel, | |
ﬁ\l/f)IIGN myModeI|-> createCo dl-a ViewDesriptor) o--
getData attach(this) attech(VienDisplayer) evert_hande
g daa:l’l(\/!e/lesplayer) updete
Saviee crengeDisdlay() o Mo
coredata I——o update i escriptor
SHOfObsarvas | myModd Y “ME — vy
W 4,{\_, myController myMode
i =OfVienDigolayers
| displayers |[myModel->getView()

for all din displayers {
d.display()

ViewDisplayer

initializz2(MienDexriptor)
display(UI Decription)
handebBvat

myDesriptor

myDescriptor

X

" " controller
ConcreteViewDisplayer
model - idize(VienDexriplon) o ryDescriptor->
display(UIDescription) ¢ ach(this)
handeBvat 7 I model->
getData()
controller->

event_handle()

3-2. Thin-client MVC

13



3.5

® ViewDescriptor

- (reference)  model

- controller

- ViewDisplayer ViewDescriptor
ViewDisplayer

- ViewDisplayer

- ViewDisplayer

- Observer update model

® ViewDigplayer
- model  controller

- ViewDescriptor

- controller
3.6
® ConcreteViewDisplayer controller
event_handle (method) controller model
ViewDescriptor  changeDisaply
o Model Observers

ViewDescriptor model  getView
ViewDisplayer  display

14



[ controller model

getView
changeDisplay ViewDescriptor
changeDisplay ViewDisplay display
3.7
Thin-client MVC
1. view

ViewDescriptor  ViewDisplayer

2. (pluggable) ViewDisplayer
ViewDisplayer
ViewDisplayer
(run-time) Concrete ViewDisplayer
Thin-client MVC
1. view ViewDescriptor
ViewDisplayer
2. MVC
view
model model
view thin-client MVC

ViewDisplayer

15



ViewDescriptor

model

model ViewDescriptor

ViewDisplayer

3.8
Model

public class Mdel {
Vector observers;
public void attach(Observer 0) {
observers. add(o);

public void detach(Observer o) {
observers.remve(o0);
}

public void notify() {

for (int i=0;i<observers.size();i++) {
observers. get(i).update()

}
}
public Ul Description getView() {

}
public String getData() {

public void service() {

}
}

notify() Observer

get Vi ew()
Ul Descri ption

Observer ViewDescriptor

public abstract class Observer {
public abstract update();

}

public class Contorller extends Observer {
public void initialize(Mdel m ViewDescriptor vd) {

public void event _handl e() {

}
public void update() {

}
}

Controller

Controller  event handl e() ViewDisplayer

16



public class ViewDescriptor extends Observer {
Vi ewDi spl ayer displ ayer;
public void initialize(Mdel m {

public void createController() {

public void attach(Vi ewDi spl ayer vd) {
di spl ayer = vd;

}

public void detach(Vi ewDi splayer vd) {

i f (displayer == vd) {
di spl ayer = null

}
public void changeDi splay() {
Ul Description ui = mgetView();
for (int i=0;i<displayers.size();i++) {
di spl ayers.get(i).display(ui);
}
P
public void update() {
'UfDescription ui = mgetView();

for (int i=0;i<displayers.size();i++) {
di spl ayers. get(i).display(ui);

ViewDescriptor changeDi sapl y() update()
ViewDisplayer
ViewDisplayer AppletDisplayer
HtmiDisplayer

public abstract ViewDi splayer {
public initialize(ViewDescriptor vd) {

public abstract void display(Ul Description ui);
public abstract void handl eEvent();

}

ViewDisplayer

public class AppletDi splayer extends ViewDi splayer {
public void display(Ul Description ui) {
/* use appl et power GUI inplenentation */

public void handl eEvent () {
controll er.event _handl e();
}

17



AppletDisplayer di spl ay( U Decri ption)
Java applet

public class Htm Di spl ayer extends Vi ewDi spl ayer {
public void display(U Description ui) {
/* use HTML poor form i npl enentation */

public void handl eEvent () {
controll er.event _handl e();

}
}

HtmliDisplayer AppletDisplayer
di spl ay( Ul Decri ption) HTML

18



XML
thin-client MVC

(thin-client-server framework)

XML
J2EE XML — TCML
- TCTP
4.1
thin-client MVC
ViewDisplayer

4-1 XML
Thin-Client

Markup Language(TCML) displayer  En/De-cryption Handler
TCML XML
En/De-cryption Handler thin-client server
TCML displayer
Thin-Client Transport Protocol(TCTP) TCML
TCML
displayer En/De-cryption Handler
TCTP thin-client server

TCTP

19



thin-client server En/De-cryption

Handler Adapter TCML Template DB EJB Server Adapter
TCML Adapter  EJB Adapter
thin-client server

® En/De-cryption Handler /

TCTP messages / TCTP messages

TCTP
TCTP messages

TCTP messages
(plain text)
® TCML Adapter TCML displayer

TCML Adapter TCML Adapter
TCML EJB Adapter TCML
TCML Adapter TCML Template DB TCML

(template document)
TCML
Enterprise JavaBeans(EJB)
TCML Adapter EJB Adapter EIB
® EJB Adapter EJB Adapter EJB

Server EJB TCML Adapter

® TCML Template DB TCML



Thin-Client MVC ViewDescriptor

TCML
Thin-client Server
Remote TCML client
EJB Server (PDA, 1A, NC..))
lication logic, business logic, data
n gcJiject...) ° TCML displayer
# (display TCML, event trigger)
@ Adapter ‘
= ® En/De-cryption Handler
EJB Adapter
TCML (EJB bridge)
Template
DB TCML Adapter
(GUI L ! (event handler, TCML
repository) generator)
— __— A
I TCTP
En/De-cryption Handler Messages
(TCTP messages analyzer/generator, [«
encrypt/decrypt TCTP messages)
4-1. XML
® EJB Server EXB Sever JPEE
(application server) EJB
Server NAS, Web Logic
data object

4.2 Thin-Client Markup Language(TCML)

TCML XML DTD 42
TCML XML
XML UIML[1]

21



<l ELEMENT tcm (vi ew, dat anodel , event s) >
<I ATTLI ST tcm nane CDATA #REQU RED>
<! ELEMENT vi ew (frane)>
<! ELEMENT framne (nenu+, panel)>
<I ATTLI ST frame nane | D #REQU RED
wi dt h CDATA #l MPLI ED
hei ght CDATA #| MPLI ED>
<! ELEMENT nenu (renui t enj nenui t ens) *>
<! ATTLI ST nenu nane | D #REQU RED
enabl ed (true|fal se) "true"
menoni ¢ CDATA #| MPLI ED
accel erat or CDATA #| MPLI ED>
<! ELEMENT nenui tens (nmenui t enj menui t ens) *>
<! ATTLI ST nenui tens name | D #REQU RED
enabl ed (true|fal se) "true"
mmenoni ¢ CDATA #| MPLI ED
accel erat or CDATA #| MPLI ED>
<! ELEMENT rrenui t em EMPTY>
<! ATTLI ST nenui tem nane | D #REQU RED
enabl ed (true|fal se) "true”
menoni ¢ CDATA #1 MPLI ED
accel erat or CDATA #l MPLI ED>
<! ELEMENT panel (border|flow grid)>
<! ATTLI ST panel nane | D #REQU RED>
<! ELEMENT bor der (conponent)*>
<! ELEMENT conponent (button| canvas| conbobox| checkbox| i st|nenu|tabl e|textarealtextfield|tree|panel)*>
<I ATTLI ST conponent position (east|west]|north|south|center) "center">
<! ELEMENT f | ow (butt on| canvas| conbobox| checkbox| i st | menu| tabl e| text area| textfi el d| tree| panel ) *>
<I ATTLI ST flow alignnent (left|right|center) "center">
<l ELEMENT gri d (button| canvas| conbobox| checkbox]| | i st| nmenu| t abl e| t ext area| textfi el d| tree| panel ) *>
<! ATTLI ST grid row CDATA #l MPLI ED
col uim CDATA #| MPLI ED>
<! ELEMENT button EMPTY>
<! ATTLI ST button nane | D #REQU RED
enabl ed (true|fal se) "true">
<! ELEMENT canvas EMPTY>
<l ATTLI ST canvas nane | D #REQU RED>
<! ELEMENT conbobox EMPTY>
<! ATTLI ST conbobox nane | D #REQU RED
enabl ed (true|fal se) "true">
<! ELEMENT checkbox EMPTY>
<! ATTLI ST checkbox nane | D #REQU RED
enabl ed (true|fal se) "true"
sel ected (true|fal se) "fal se">
<! ELEMENT | i st EMPTY>
<I ATTLI ST li st nane | D #REQU RED
enabl ed (true|fal se) "true"
node (single|lmltiple) "single">
<! ELEMENT t abl e EMPTY>
<! ATTLI ST tabl e nane | D #REQU RED
enabl ed (true|fal se) "true"
node (row col umm| cel | | none) "row'>
<! ELEMENT t ext area EMPTY>
<! ATTLI ST textarea name | D #REQU RED
enabl ed (true|fal se) "true"
editabl e (true|fal se) "true"
al lownul | (true|fal se) "true">
< ELEMENT textfiel d EMPTY>
<! ATTLI ST textfield name | D #REQU RED
enabl ed (true|fal se) "true"
editable (true|false) "true"
al lownul I (true|false) "true">
<! ELEMENT tree EMPTY>
<I ATTLI ST tree nane | D #REQU RED
enabl ed (true|fal se) "true">
<! ELEMENT passwor dfi el d EMPTY>
<I ATTLI ST passwordfi el d name | D #REQJ RED
al lownul | (true|false) "true">
<! ELEMENT dat armodel (content)*>
<! ELEMENT content (#PCDATA) >
<! ATTLI ST content view | DREF #REQU RED
type (text|dsm |image) #REQU RED>
<! ELEMENT events (event)*>
<! ELEMENT event ((if]|choose|action)?, parans?)>
<! ATTLI ST event nane | D #REQU RED
target CDATA #REQU RED
di al og CDATA #| MPLI ED>
<IELEMENT if (action?)>
<I ATTLI ST i f condition CDATA #REQU RED>
<! ELEMENT choose (when+, ot her wi se?) >
<! ELEMENT when (action?)>
<! ATTLI ST when condi ti on CDATA #REQJ RED>
<! ELEMENT ot her wi se (action?)>
<! ELEMENT acti on (#PCDATA) >
<! ATTLI ST acti on preprocess CDATA #l MPLI ED>
<! ELEMENT parans (param)*>
<! ELEMENT param (dsni) >
<! ATTLI ST param nare | D #REQU RED>




4-2. TCML DTD

TCML
view
datamodel  events view
(frame) (menu and
menuitem) (button) (canvas) combobox checkbox list
table (textareq) (textfield) (tree)
(password field) datamodel
DSML DSML (Data Structure Markup
Language) XML
DSML DTD 4-3 events
TCML TCML
event element thin-client server

<I ELEMENT dsm (list|multilist]|aggregate|table|tree)>
<!l ELEMENT list (el enent*)>
<I ATTLI ST list size CDATA #REQUI RED>
<! ELEMENT el enent (#PCDATA) >
<! ATTLI ST el enent i ndex CDATA #REQUI RED>
<l ELEMENT multilist (object*)>
<IATTLI ST nultilist size CDATA #REQUI RED>
<! ELEMENT obj ect (dsml | #PCDATA) >
<I ATTLI ST obj ect i ndex CDATA #REQUI RED>
<! ELEMENT aggregate (entry*)>
<! ATTLI ST aggregate size CDATA #REQUI RED
def aul t CDATA #REQUI RED>
<! ELEMENT entry (#PCDATA) >
<! ATTLI ST entry i ndex CDATA #REQUI RED>
<! ELEMENT t abl e (col umname, tuple*)>
<! ATTLI ST tabl e col uimsi ze CDATA #REQUI RED>
<! ELEMENT col umnane (list)>
<! ELEMENT tuple (list|mltilist)>
<I' ATTLI ST tupl e i ndex CDATA #REQUI RED>
<!l ELEMENT tree (root)>
<! ELEMENT root (data, node*)>
<! ATTLI ST root name | D #REQUI RED
chil dcount CDATA #REQUI RED>
<! ELEMENT node (data, node*) >
<! ATTLI ST node nanme | D #REQUI RED
parent | DREF #REQUI RED
chil dcount CDATA #REQUI RED
chi | di ndex CDATA #REQUI RED>
<! ELEMENT data (dsml | #PCDATA) >

4-3. DSML DTD

23



TCML

Metd( 44) Motif( 45) Windows( 4-6)
TCML
XSL

XSL

<?xml version="1.0""?>
<xsl :styl esheet xm ns:xsl="http://ww.w3. org/ TR/ WD- xsl ">
<xsl:tenplate match="/">
<tcml >
<xsl:attribute name="nane">{ @anme}</xsl:attribute>
<xsl:attribute name="|af">metal </ xsl:attribute>
<xsl :val ue-of select="."/>
</tcm >
</ xsl :tenpl ate>
</ xsl : styl esheet >

4-4. meta .xd

<?xm version="1.0"?7>
<xsl :styl esheet xm ns:xsl="http://ww.w3. org/ TR/ WD- xsl ">
<xsl:tenplate match="/">
<tcm >
<xsl:attribute name="nane">{ @ane}</xsl:attribute>
<xsl:attribute name="1af">nmotif</xsl:attribute>
<xsl :val ue-of select="."/>
</tcm >
</ xsl :tenpl at e>

</ xsl : styl esheet >

4-5. motif.xd

<?xm version="1.0"?>
<xsl:styl esheet xm ns:xsl="http://ww. w3. org/ TR/ \D- xsl| ">
<xsl:tenplate match="/">
<tcm >
<xsl :attribute name="nane">{ @ane}</xsl:attribute>
<xsl:attribute name="1|af">w ndows</xsl :attribute>
<xsl :val ue-of select="."/>
</tcm >
</ xsl:tenpl ate>

</ xsl :styl esheet >

4-6. windows.xd

4.3 Thin-Client Transport Protocol (TCTP)

~TCTP

24




robutsness
() TCP
[ TCP timeout UDP
[ UDP UDP packet

e UDP 10 packet

[ UDP
Message Fail_Ack

TCTP

()TCTP ( )

4-1 TCTP TCTP

message

® Veson TCTP

TCTP
® Command
4-2
® SegNum UDP
( ) UDP

25



4-1. TCTP

Length Name

Definition

Verson
Command
SegNum

2 bytes
2 bytes
2 bytes

TCTP messages
(

4-2)

4-2.

Name Definition

Ack
Message Fail _Ack UDP message
SendTCML TCML

SendSessionlD

command

(
Sesson ID

command
4-3)

4-3. SendTCML command

Length

Name

Definition

2 bytes

vaiable

Length TCML
TCML

TCML

(2QTCTP (
4-4 TCTP
message
Command

® Command

® SessonlD

Versaon

SessionlD

4-5

26
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SegNum

Session ID



44. TCTP ( )

Length Name Definition

2 bytes Verson TCTP messages

2 bytes  Command ( 4-6)

2bytes SegNum

2bytes SessonlD SessonID

4-5. command

Name Definition
Ack command
Message Fail_Ack UDP message command
EventTrigger ( 4-6)
KeegpAlive 2 command

4-6. EventTrigger command

Length Name Definition
2bytes  Length EventTrigger
vaidble  Evet

27




TCML  DSML
5.1

TCML

TCML

28



Java
socket (
thin-client server

TCML

Thin-client Server

EJB Server
(application logic, business logic, data
object...)

—

r~— A

S Adapter

EJB Adapter
TCML (EJB bridge)

Template

DB
Gul [
repository) [~3%

TCML Adapter
(event handler, TCML

generator)

A

En/De-cryption Handler
(TCTP messages analyzer/generator,
encrypt/decrypt TCTP messages)

h

TCML

TCP  UDP

51

Remote TCML client
(PDA, IA, NC...)

TCML displayer
(display TCML, event trigger)

i

En/De-cryption Handler

A

TCTP
messages

5-1. (1)
TCML client Web Server thin-client server
TCML start.xml



2. Thin-client server TCML Adapter
start_template.xml XML Template DB query
sart_templatexml TCML 52

<?xm version="1.0" encodi ng="Bi g5"?>
<?xm -styl esheet type="text/xm" href="metal.xsl"?>
<! DOCTYPE tcm SYSTEM "tcml . dtd">
<tcml nanme="start_tenplate">
<vi ew>
<frame name="mai nfranme" w dt h="500" hei ght="400">
<panel nane="nmai npanel ">
<bor der >
<component position="center">
<canvas nanme="|ogo"/>
</ conmponent >
</ border >
</ panel >
</frame>
</ vi ew>
<dat anodel >
<content view="logo" type="inage">>bc.jpg</content>
</ dat anodel >
<event s>
<event name="| ogo_event" target="1o0go">
<action>l ogi n. xm </ acti on>

</ event >
</ event s>
</tcml >
5-2. start_template.xml
3. XML Template DB TCML
TCML Adapter (parse)
TCML -start.xml 54 53

RN RN

start_template.xml start.xml
PI€_» TCML Adapter |—generate
5-3.



<?xm version="1.0" encodi ng="Bi g5"?>
<! DOCTYPE tcm SYSTEM "tcml .dtd">
<tcm name="start">
<vi ew>
<frame nanme="mai nfranme" w dt h="500" hei ght ="400">
<panel name="nmi npanel ">
<bor der >
<conponent position="center">
<canvas nane="|ogo"/>
</ conponent >
</ bor der >
</ panel >
</frame>
</ vi ew>
<dat anodel >
<content view="|ogo" type="imge">bc. | pg</content>
</ dat anodel >
<event s>
<event nane="Ilogo_event" target="1o0go">
<action>l ogi n. xm </ acti on>
</ event >
</ events>
</tcm >

5-4. start.xml
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<?xm version="1.0" encodi ng="Bi g5"?>
<! DOCTYPE tcm SYSTEM "tcnmi. dtd">
<tcml name="I ogi n_t enpl at e" >
<vi ew>
<frame nane="nai nframe" w dt h="500" hei ght="400">
<panel name="nai npanel ">
<bor der >
<conponent position="north">
<panel name="panel 1">
<gridrow="3" colum="1">
<panel nane="panel 1_1">
<flow al i gnnent ="center">
<l abel nane="acc_| abel "/>
<textfield nane="acc_text" allownull="fal se"/>
</flow>
</ panel >
<panel nane="panel 1_2">
<flow al i gnnent ="center">
<l abel name="paswd_| abel "/>
<passwor dfii el d name="paswd_text" allownul | ="fal se"/>
</flow>
</ panel >
<panel nane="panel 1_3">
<flow al i gnnment ="center">
<conbobox name="sys_choi ce"/>
</l ow>
</ panel >
</grid>
</ panel >
</ conponent >
</ bor der >
<panel nane="panel 2">
<bor der >
<conponent position="south">
<panel name="panel 2_1">
<fl owal i gnment ="ri ght ">
<but ton nanme="okbtn"/>
<button name="cancel btn"/>
</fl ow>
</ panel >
</ conponent >
</ bor der >
</ panel >
</ panel >
</frame>
</vi ew>
<dat anodel >
<content view="acc_| abel" type="text"> </ cont ent >
<content vi ew="pswd_| abel " type="text"> </ cont ent >
<content vi ew="sys_choi ce" type="dsm ">
<dsm :dsmi xnins:dsm=".">
<dsm:list size="3">

<dsni : el enent > </dsni : el enent >
<dsni : el enent > </dsni : el enent >
<dsni : el enent > </dsni : el enent >
</dsm:list>
</dsm :dsni >

</ content >
<content vi ew="okbtn" type="text"> </ content >

<content view="cancel btn" type="text"> </ cont ent >
</ dat anodel >
<event s>
<event name="ok_event" target="okbtn">
<choose>
<when condi tion="ej b://140. 128. 104. 23/ Enpl oyee. | ogi nCheck(acc_t ext. get Text (),
pswd_t ext . get Password()) ">
<choose>
<when condi ti on="sys_choi ce. get Sel ect ed() =&quot ; &quot ; ">
<acti on>nai n. xni </ acti on>
</ when>
<when condi ti on="sys_choi ce. get Sel ect ed() =&quot ; &quot ; ">
</ when>
<when condi ti on="sys_choi ce. get Sel ect ed() =&quot ; &quot ; ">
</ when>
</ choose>
</ when>
<ot her wi se>
<action>l ogi n. xm </ acti on>
</ ot herw se>
</ choose>
</ event >
<event name="canel _event" target="cancel btn">
<acti on>none</ acti on>
</ event >
</ event s>
</tcm >

5-7. login_template.xml
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<?xm version="1.0" encodi ng="Bi g5"?>
<I DOCTYPE tcm SYSTEM "tcml . dtd">
<tcml nanme="init_tenplate">
<vi ew>
<frame nanme="mai nframe" w dt h="500" hei ght ="400">
<menu nane="syst enl' ></ nenu>
<menu name="vi ew'>
<penui t em name="i nf 0"/ >
</ menu>
<menu name="sear ch"></ menu>
<menu name="exit"></ menu>
</frame>
</ vi ew>
<dat anodel >
<content view="systenl' type="text"> </ cont ent >
<content view="view' type="text"> </ content >
<content view="info" type="text"> </ cont ent >
<content view="search" type="text"> </ cont ent >
<content view="exit" type="text"> </ cont ent >
</ dat anodel >

<event s>
<event nanme="info_event" target="info">
<action>mai n. xm </ action>
</ event >

<event nane="exit_event" target="exit">
<action>l ogi n. xm </ acti on>
</ event >
</ events>

</tcm >

5-12. init_templatexml
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<?xm version="1.0" encodi ng="Bi g5"?>
<! DOCTYPE tcm SYSTEM "tcm .dtd">
<tcm nanme="mmin_tenpl ate">

<vi ew>

<frame nanme="mai nfranme" w dt h="500" hei ght ="400">
<menu name="systenl' ></ menu>
<menu nane="view'>
<menui t em name="i nfo"/ >
</ menu>
<menu nanme="search"></ menu>
<menu nanme="exit"></menu>
<panel name="nmi npanel ">
<bor der >
<conponent position="center">
<t abl e nane="infotable"/>
</ conponent >
<conponent position="south">
<panel name="option">
<flow alignment="right">
<button name="createinfo"/>
<but t on nane="updatei nfo"/>
<button name="delinfo"/>
<button nane="cancel btn"/>
</fl ow>
</ panel >
</ conponent >
</ bor der >
</ panel >
</ frame>

</ vi ew>
<dat anodel >

ej b:

<content view="systen! type="text"> </ cont ent >
<content view="view' type="text"> </ content >
<content view="info" type="text"> </ cont ent >
<content view="search" type="text"> </ cont ent >
<content view="exit" type="text"> </ content >
<content view="infotable" type="dsm "><?i nvoke

/11 ocal host/ Enpl oyee. get | nfo() ?></content >

<content view="createinfo" type="text"> </ content >
<content view="updateinfo" type="text"> </ cont ent >
<content view="delinfo" type="text"> </ cont ent >
<content view="cancel btn" type="text"> </ content >

</ dat anodel >

<event s>
<event nanme="info_event" target="info">
<action>mai n. xm </ acti on>
</ event >

<event nanme="create_event" target="createinfo">
<action>create.xm </action>

</ event >

<event name="update_event" target="updateinfo">
<acti on>update. xm </ action>
<par ams>

<par am nanme="r ow" >i nf ot abl e. get Sel ect edRow( ) </ par anp

</ par ans>
</ event >
<event name="del _event" target="delinfo" dial og="
<acti on>del ete. xm </ acti on>
<par ams>
<par anmi nf ot abl e. get Sel ect edRow( ) </ par an»>
</ par ans>
</ event >

</ event s>
</tcm >

5-16. main_template.xml
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<dat anpodel >
<content view="systenl' type="text"> </ cont ent >
<content view="view' type="text"> </ cont ent >
<content view="info" type="text"> </ cont ent >
<content view="search" type="text"> </ cont ent >
<content view="exit" type="text"> </ cont ent >
<content view="infotable" type="dsm ">
<dsml :dsm xm ns:dsm =".">
<dsnl : tabl e col umsi ze="4">
<dsnl : col utTmname>
<dsm :list size="4">
<dsnl : el enent > </dsm : el ement >
<dsml : el ement >E-mai | </ dsm : el ement >
<dsml : el ement > </dsm : el enent >
<dsnl : el enent > </dsm : el ement >
</dsm:list>
</dsm : col umname>
<dsml : tupl e>
<dsm :list size="4">
<dsnl : el emrent > </dsm : el enent >
<dsml : el enment >m ng@ avacenter. cis.thu. edu. tw</dsm
<dsml : el enent >Cl S</ dsm : el ement >
<dsml : el ement >04- 3590121</dsnl : el enent >
</dsm :list>
</dsm :tupl e>
</dsm :tabl e>
</dsm :dsmnl >
</ cont ent >
<content view="createinfo" type="text"> </ cont ent >
<content view="updateinfo" type="text"> </ cont ent >
<content view="delinfo" type="text"> </ cont ent >
<content view="cancel btn" type="text"> </ cont ent >
</ dat anodel >

: el enent >

5-18. mainxml datamode
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<?xm version="1.0" encodi ng="Bi g5" ?>
<! DOCTYPE tcm SYSTEM "tcni . dtd">
<tcnml name="create">
<vi ew>
<frame nane="creat ef rame" w dt h="500" hei ght ="400">
<menu nane="syst em ></ nenu>
<menu nane="vi ew'>
<menui t em name="i nf 0"/ >
</ menu>
<menu nane="sear ch" ></ nenu>
<menu nane="exi t " ></ menu>
<panel nane="nai npanel ">
<bor der >
<conponent position="north">
<panel name="panel 1">
<grid row="4" colum="1">
<panel name="panel 1_1">
<flow al i gnnent ="center">
<l abel name="nanel "/>
<textfield name="nanetxt" allownul | ="fal se"/>
</fl ow>
</ panel >
<panel nane="panel 1_2">
<flow al i gnnent ="center">
<l abel name="enaill"/>
<textfield name="ermiltxt" allownul | ="fal se"/>
</fl ow>
</ panel >
<panel nane="panel 1_3">
<fl ow al i gnnent ="center">
<l abel nane="depl "/>
<textfield nane="deptxt" allownull="fal se"/>
</fl ow>
</ panel >
<panel nane="panel 1_4">
<fl ow al i gnnent ="center">
<l abel nane="tell"/>
<textfield nanme="teltxt" allownull="fal se"/>
</fl ow>
</ panel >
</grid>
</ panel >
</ conponent >
<conponent position="south">
<panel name="option">
<flow alignnent="right">
<but t on name="okbtn"/>
<but t on nane="cancel btn"/>
</fl ow>
</ panel >
</ conponent >
</ bor der >
</ panel >
</frame>
</ vi ew>
<dat anodel >
<content view="nanel" type="text"> </ content >
<content view="enaill" type="text"> </ cont ent >
<content view="depl" type="text"> </ cont ent >
<content view="tell" type="text"> </ cont ent >
<content vi ew="okbtn" type="text"> </ content >
<content view="cancel btn" type="text"> </ cont ent >
</ dat anodel >
<event s>
<event nane="ok_event" target="okbtn">
<act i on>cr eat ed. xm </ acti on>
<par ans>
<par am nane="nane_par ant >nanet xt . get Text () </ par an»
<par am nane="enai | _par an >enai | t xt . get Text () </ par an>
<par am nanme="dep_par ant >dept xt . get Text () </ par an»
<paramname="t el _par ani >t el t xt. get Text () </ par an»
</ par ans>
</ event >
<event nane="canel _event" target="cancel btn">
<acti on>nai n. xm </ acti on>
</ event >
</ event s>

</tcm >

5-21. createxml
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<?xm version="1.0" encodi ng="Bi g5"?>
<I DOCTYPE tcm SYSTEM "tcml . dtd">
<tcm nanme="created_tenplate">
<vi ew>
<frame name="mai nframe" wi dt h="500" hei ght ="400">
<menu nane="syst enl' ></ nenu>
<menu name="vi ew'>
<menui t em name="i nfo"/ >
</ menu>
<menu name="sear ch"></ menu>
<menu name="exit"></ menu>
<panel name="nai npanel ">
<bor der >
<conponent position="center">
<t abl e nane="infotabl e"/>
</ conponent >
<conponent position="south">
<panel nane="option">
<fl ow alignnment="right">
<button name="createinfo"/>
<button name="updatei nfo"/>
<button name="delinfo"/>
<button name="cancel btn"/>
</fl ow>
</ panel >
</ conponent >
</ bor der >
</ panel >
</frame>
</ vi ew>
<dat anodel >
<content view="systenl' type="text"> </ cont ent >
<content view="view' type="text"> </ cont ent >
<content view="info" type="text"> </ cont ent >
<content view="search" type="text"> </ cont ent >
<content view="exit" type="text"> </ cont ent >
<content view="infotable" type="dsm "><?i nvoke
ej b:/ /1 ocal host/ Enpl oyee. cr eat eRowDat a( par am nane_par am param ensi | _
, param dep_par am param tel _param) ?></ cont ent >
<content view="createinfo" type="text"> </ content >
<content view="updateinfo" type="text"> </ cont ent >
<content view="delinfo" type="text"> </ cont ent >
<content view="cancel btn" type="text"> </ content >
</ dat anodel >

<event s>
<event name="info_event" target="info">
<action>mai n. xm </ acti on>
</ event >

<event nanme="create_event" target="createinfo">
<action>create.xm </ action>
</ event >
<event name="update_event" target="updateinfo">
<acti on>update. xm </ action>
<par ams>
<par am nanme="r ow" >i nf ot abl e. get Sel ect edRow( ) </ par anp
</ par ans>
</ event >
<event name="del _event" target="delinfo" dial og=" ">
<acti on>del ete. xm </ acti on>
<par ams>
<par anmi nf ot abl e. get Sel ect edRow( ) </ par an»>
</ par ans>
</ event >
</ event s>

</tcm >

5-24. created template.xml




<dat anodel >

<content view="systen' type="text"> </ cont ent >
<content view="view' type="text"> </ cont ent >
<content view="info" type="text"> </ cont ent >
<content view="search" type="text"> </ content >
<content view="exit" type="text"> </content>
<content view="infotable" type="dsm ">

<dsm :dsm xm ns:dsm =".">

<dsm :tabl e col umsi ze="4">
<dsml : col umnane>

<dsm :list size="4">

<dsnl : el enent > </dsm : el ement >
<dsm : el ement >E- mai | </ dsnl : el enent >
<dsm : el enent > </ dsm : el enent >
<dsnl : el enent > </dsm : el ement >

</dsm :list>

</ dsnl : col umname>
<dsml : tupl e>
<dsm :list size="4">
<dsnl : el ement > </dsm : el enent >

<dsml : el ement >m ng@ avacenter.cis.thu. edu.tw</dsm : el enent >
<dsml : el ement >Cl S</ dsnl : el ement >
<dsm : el enent >04- 3590121</dsnl : el enent >
</dsm:list>
</dsm :tupl e>
<dsml : tupl e>
<dsm :list size="4">
<dsm : el enent > </ dsnl : el ement >
<dsnl : el ement >m ngL@ avacenter.cis.thu. edu.tw</dsnl: el ement >
<dsm : el enent >Java Center</dsm : el enment >
<dsnl : el ement >04- 3590121</dsnl : el enent >
</dsm:list>
</dsm :tupl e>

</dsm :tabl e>
</dsm :dsml >
</ content >
<content view="createinfo" type="text"> </ cont ent >
<content vi ew="updateinfo" type="text"> </ cont ent >
<content view="delinfo" type="text"> </ cont ent >
<content view="cancel btn" type="text"> </ cont ent >

</ dat anodel >

5-25. created.xml datamodel
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