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Design of Cyber English School Based on Ability Grouping

Using Web-based Virtual Environment

Soon-Cheol Park

Department of Computer Engineering
Graduate School of Industry

Pukyeong National University

Abstract

Since the mid 1990s, the Internet-based platforms and interfaces
have had an effect upon every area of our lives. And today the internet
i1s no longer a new high-tech. In the past, every passive information
was transmitted in one direction from providers to passive users, but
today’s users who want the information actively search for it through
Web pages and participate in Web-based communities. In this thesis,
We tested a new model of multi-user 3D virtual environments based on
ability classification using Web-based interfaces. By making use of this

technology, many internet-related interfaces have been developed and

_Vi_



applied. And also many applications based on 3D virtual environment
have been released and known through the internet. Since the year
1990, many computer scientists have studied the method of 3D Virtual
Environment. This was designed and developed using VRML(Virtual
Reality Modeling Language) and JAVA EAIL  Especially, We expected
that this would made the students actively take part in the class through
Avatar, an important feature in the 3D Virtual Environments. We also
tried to transfer the effective educational materials and provide cyber
education using 3D Virtual Environment. In the future, we'll expect to

give birth to the X3D standard high technology.
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Al 27 VRMLo]& F3Q17}?
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2.1 VRML(Virtual Reality Modeling Language)

VRML thekgt 7 §302 A7 7k &8 ad Agaiee] g3
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2.2 VRML(Virtual Reality Modeling Language) ¥ 47|
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Cone {

field SFFloat bottomRadius
field SFFloat height

field SFBool side

field SFBool bottom

Transform {

}

eventln MFNode
eventln MFNode
exposedField SFVec3f
exposedField MFNode
exposedField SFRotation
exposedField SFVec3f
exposedField SFRotation
exposedField SEVec3f
field SFVec3f
field SFVec3f

2.2.2 DEF¢} USE
REeF ALEAF7E A o] RYgo R ujdd =3 16709 gk TAHE o
dH, 16709 Transform =57} 283 AHojoh. 28]y VRMLO|A =

DEF/USEE Ah&-38le] 2behs] mAbd <
o] &3t R =R /o] Hestt

g Mg FE S Z=onn

Shape {

TRUE
TRUE

addChildren
removeChildren
center

children

rotation

scale
scaleQOrientation
translation

bboxCenter

bboxSize -1 -1 -1

At o]

appearance DEF Red appearance {

material Material { diffuseColor 1 0 0 }

obehe) =

000
(]
001 O
111
001 0
000
000

EAe) WY AYEE

=7} w2 DEF/USE



geometry Box {}
)
Shape {
appearance USE Red

geometry Cylinder {}

2.2.3 Anchor ==

HTML € #ojxloA, Al vbdd B, Ex olnxgs FYdto] 1o
AZ" N=E #HolAR =dd 5 du. dtelHHYAE HTML #Hol x|
olmA], VRML AlA¢t 2& & wjA(media)®l URLel®. Anchor ==&
7FA 3 VRML AlAle] stelH g aE & F A 9 == oot}

Anchor {
eventln MFNode addChildren
eventln MFNode removeChildren
exposedField MFNode Children {1
exposedField SFKString description "
exposedField MFEString parameter [1
exposedField MEString url []
field SFVec3f bboxcenter 000
field SFVec3f bboxSize -1 -1 -1

224 VRMLE +dg olulegl & & H

#VRML V2.0 utf8
WorldInfo {
title  "avatar”
}
//viewpoint 4 &
DEF dad_ViewPointl Transform {



children DEF ViewPointl Viewpoint {

position 000
fieldOfView 0.79

jump TRUE
description "ViewPointl”

}

// DEF& Aeojgl 28 & EAIQ getNode() oA &5
DEF dad_Wizard_Group Transform {
children DEF Wizard_Group Group {
children DEF dad_main Transform {

children DEF main Group {
children [
DEF dad_torso Transform {
children DEF torso Group {
children [
DEF dad_torso0Q Transform {
children DEF torso0 Shape {

appearance Appearance {
material DEF Red Material {
ambientIntensity 0.2
diffuseColor 100
specularColor 000
emissiveColor 000

shininess 0.2

//TimeSensor& o] 83814 Ao g
DEF Wizard TimeSensor {
cyclelnterval 1
startTime 0
stopTime 0

..10_



ek Ao
DEF Wizard_rot0 OrientationInterpolator {
key [ 0 025 05 075 1]
keyValue [001 O
010 1571,
010 3142
010 4712,
010 628319 ]

//ROUTE && o|&s)A Alojg

ROUTE Wizard_rot0.value_changed TO dad_main.set_translation
ROUTE Wizard_rot0.value_changed TO dad_main.set_rotation
ROUTE Wizard.fraction_changed TO Wizard_rot0.set_fraction
ROUTE Script_spazz_init.triggerStart TO Script_Wizard.startAt0
ROUTE Wizard.isActive TO Script_Wizard.activated

ROUTE Wizard.cycleTime TO Script_Wizard.cycle

ROUTE Sensorl _0.touchTime TO Script_Soundl.startAt0
ROUTE spazz_init.cycleTime TO Script_spazz_init.cycle
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Al 3 %4 VRML] 2]3 Shared Space
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T Aol EAIIH o] A #o]2=d tigh kA WEx 4lshac

3.1 EAI(External Authoring Interface)

3D$FE F7Is A7 AAEe R olvlEtE ol &% 3D AWE FH}
7] M= A Aol &3 3 VRMLAE =59 oHlEe] 237
Aogd = U=F = EAIY Adelsizt ¢4 #esdtd. EAlRMe A2
External Authoring Interface®] <AE dF<9 Akl APISF  fARSH
Interfaceolth. o] A& o] &3iA zt2} HyEolgl= Apvto| &8 3 VRMLY

<

A REES AR FUIHE dEAMNAFE T3 AP o= 3DE
Aol ol d Internete] §§ FelA Y tF AIEAEAEE FHFAAFTU
aglm YubAEel 4] BHeAE ALEsHA VRML AAE E713F sty

WA ~AYPE o] 9@ ogsl BWesth AAYE L& VRMLAA
fslol o] 7b5alA st wEZA 2AYWE wrib gohE A}
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#VRML V2.0 utf8 :

DEF ROOT Transform {
translation 0 0 0
Shape {
appearance Appearance {
material Material { )
!
geometry Box {

size 3.0 3.0 3.0

[1¥31] VRML 24 # <]

VRML® 574 & Java EAIZF VRML &3tell Hd we ®v=A] DEF®

o2 Aod ==t H2 sksdtth. A Fe VRML dgr) 9l Ae 2

<EMBED SRC="mainroom.wrl">
<APPLET CODE="MainroomChatClient.class” mayscript>

</APPLET>

[293.2] HTML File A <]
(2932]d = ZY F8S VRMLAA LS HTML A A &ts= w0

2 Wz EMBEDE A9six VRMLAMAISAE HAsta zbvl of Fe&d st
EAIS S84 VRMLAIAI S LS A A ek F2lstA et
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import vrml.external. Browser;
import vrml.external.Node;

import vrml.external.field.*,

import vrml.external.exception.*;

[71¥3.3] EAI®] © Q3 2n} S~

[(1983.3] Avlel 288 2T uw) import AAFE= 4719 Fa)~E

Bl v 7b Zefzvith VRMLAA 3do) Haod = s @

fl
i

o
%

£ oA a2 Fe) F28 2 b B5w 2oskan B
WA [19341& VRMLAA std3 ol E3le] HTMLe] 2-& Zeqlol
o}

e Tyl 9 Mo =Y PEe Adsn Yo

ol

* VRML Model®} Applete] Z< Frameo] 91& w
Browser browser = Browser.getBrowser(this);
* VRML Model®} Applete] @2 Frameol] & o
Browser browser = Browser.getBrowser(this, "FrameName”, 0);

Node root = browser.getNode("ROOT");

[2193.4] VRML =do] HZ& $J3 #u)

Node[] shape;

EventInMFNode addChildren;

EventInMFNode removeChildren;

addChildren = (EventInMFNode) root.getEventIn("addChildren”);
removeChildren=(EventInMFNode)root.getEventIn("removeChildren”);
shape = browser.createVrmiFromString(“Shape {geometry Box { } }");
String [] urll = "manl.wrl”;

browser.createVrmlFromURL (urll ,root,”addChildren”);

addChildren.setValue(shape);

removeChildren.setValue(shape);

[21835] VRML B9 »= A/ /24
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i

VRML R =25 AdatAy AAsew (1935148 15=c9

addChildren, removeChildren =& A}E-gt}, A AU 2 & oo

O

il

Ha

e Aol = createVrmlFromStringW createVrmlFromURL &< 2
AEE mEEZ uHFAY oW URLS VRMLAAlY HaAAZY =
AAE BFE e we2 ALY Ao td Ao loadURLS o
M w1t A AE

s

/RO HaE Z21Y

EventInMFString s_text=null;

String t [] =new String[1];

EIAE wE Q18 xo A

Node n_text = browser.getNode("TextLogin”);

s_text = (EventInMFString) n_text.getEventIn(“set_string”);
//VRML®] text Node HZ o|¥lE

t[0]= line;

s_text.setValue(t);

[21¥3.6] VRML 2dof| Fx1d A4

(2936048 4228 81 Aladlelq 3D AW A Feidel 2D 3
"o WAE Baldo] ek o] oy 3DF ] EAAo] vpehte
% 3t71 #1314 = EventInMFString2 ©] 8314 s_text AAE ghSo] Y
VRML =399 DEF3<¢ TextLoginel #HZatW 9 3D& 7] )&l
o] A zZEo R o] Roj2]A Hr]
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translation=(EventInSFVec3f)
avatar.getEventIn(“set_translation”);
rotation = (EventInSFRotation)
avatar.getEventIn(”set_rotation”);

float t_xyz[] = new float[3];

float r_xyz[] = new float[4];

translation.setValue(t_xyz);

rotation.setValue(r_xyz);

[2€13.7] VRML Edof o|WlE B )7

[Z-371 A A5 olutelE o] 5 A2 wW&= EventInSFVec3f ZdA2 o
st 3] HA71 2 & "= EventlnSFRotation e~ E o] &84 ofnt
By 24 =2 Adojd = 9ir)

outTranslation = (EventOutSFVec3f) avatar.getEventOut("translation”);

outTranslation.advise(this, new Integer(1)});

outRotation = (EventOutSFRotation) avatar.getEventQut{“rotation”);

outRotation.advise(this, new Integer(2));

//VNRMLZ¥o| A Hsle taghs 53

public void callback(EventOut who, double when, Object which) {
Integer whichNum = (Integer) which;

if(whichNum.intValue() == 1)

float] val = outTranslation.getValue();
if(whichNum.intValue() == 2)

float[] val = outRotation.getValue();

[2713.8] VRML E. & A ojldlE w7

[2H38]dd M A E HAA EventOutObserver® A3t 5 o] olmlE=
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7] 91814 EEventOutSFVec3f S22 o] 83la 3 A ojHEE Wy ¢
a1l A1 =EventOutSFRotation & 22 o] &35l= o o|8}d VRML A A5
AA el Follt WEe) WA A A callback() B4E ol 44

A st E gE ASESA FAY 5 o

3.2 A} EAISt VRML S | €% 3D %5713 A9

3.2.1 Au et SAJNE Fr|3

AF AHEAZE T kel &S =W MulelAE VRMLAA 99
= SHolAEMA AFY. olu= @A HTTPHS ZZEZo 2o a) A
Bl E712 AFHY 422 Pale]l e gl /M T3 9F AR $9
E 7le% AR EC] olute ARE Astuds o A He FAHCG2] =
Al VRML Betg-Ael 523 ofFglo] qujzile HAsHn o] ofZsl
= 7 FN ST Ao dFE ] ojwlE AA s gosio)
HESE ZutZ VRML Eeh$-Aet 4528 87 9 73 208 5
3ot ol m=E AMoe] AAS HAse o)

String host = getParameter("host");
if (host==null)
host = getCodeBase ().getHost();
String port = getParameter("port”);
if (port==null)
port = "9830%
output.append("Connecting to ” + host +"" + port +”..");
Socket s =new Socket(host, Integer.parselnt(port));
I = newDatalnputStream(new BufferedInputStream(s.getInputStream()));

0= new DataOutputStream(new BufferedOutputStream(s.getOutputStream()));
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3.2.2 ointetel A
Aol A b4 WA S obuterel A BFolch ohulEts ALEA

o] wAle2AM 7 Fite AAEAE tAlel wRlshAl "ot o2 ARg A
tell dojubE Interaction X57F o] ofubete] Ao mjsjE EAIE E
s olwl E

g A £ Adu. g AT Fde A 2D ©)
=
M

Browser browser;

Node root;

//creatVrmlFromURL-2 93 v 44
String[] urll;

String[] url2;

Nodell shape;

EventInMFNode addChildren;
EventInMFNode removeChildren;

<FE$>

of¥

initO g2 &

browser = (Browser)Browser.getBrowser(this);

// Root Bt $F & AAx= FEF7 A

root = browser.getNode("Mainview”);

urll = new String[1];

urll[0] = "manl.wrl";

url2 = new String[1];

uri2[0] = "man2.wrl”;

addChildren = (EventInMFNode)root.getEventIn(”addChildren”);

removeChildren =(EventInMFNode)root.getEventIn("removeChildren”);

-19 -



root.getEventOut(”children_changed”).advise(this,new Integer(1));
browser.createVrmlFromURL(url1,root,”addChildren”);
SEAAE 215 ]l v = A
Node n_text = browser.getNode("TextLogin");
s_text = (EventInMFString) n_text.getEventIn("set_string”);
HEEE AYRE 98 == A4
Node chat_n_text = browser.getNode("TextChat");
chat_text = (EventInMFString) chal_n_text.getEventIn(“set_string”);
<FTE>
try{
String host = getParameter("host”);
if (host==null)
host = getCodeBase ().getHost();

String port = getParameter(“port”);

if (port==null)
port = "9830";
output.append ("Connecting to " + host +"" + port + "..");

Socket s =new Socket(host, Integer.parselnt(port));
i=newDatalnputStream(new BufferedInputStream(s.getInputStream()));

o= new DataOutputStream(new BufferedOutputStream(s.getOutputStream()));

while(!stop){

String line = ireadUTF();

if (lineCount > 50X
output.setText(lastLine+"\n");

lineCount =0;

output.append( line +"\n");
lastLine = line;

lineCount ++;

/2R

//VRMLS] text Node HZ o|¥lE



t{0]= line;

s_text.setValue(t):

773

//VRML#] text Node H* olHE

chat[0]= line;

chat_text.setValue(chat);

root.getEventOut(”children_changed”).advise(this,new

Integer(1));

//ebuber A (BE cliento]l 44)

Browser.createVrmIFromURL (urll,root,”addChildren”);
}

<FE> UnAIEE AW REHAD
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2 9] traslation.setValue(t_xyz) ¢} rotation.setValue(r_xyz) kol 2]&] ofn}
B7t 245 31 VRMLA A Sl A o) iz i 5 oA st}

import java.applet.*;

import java.awt.*;

import java.awt.event.*;

import java.net.*;

import java.o.x;

import java.util.*;

// VRML x==¢9] vlAlA] i3hg 9.
import vrml.external. Browser;

import vrml.external.Node;

import vrml.external.field.*;

import vrml.external.exception.*;

public class ControlChatClient extends Applet implements
Runnable,ActionListener,EventOutObserver {
<FE>
Node root = browser.getNode("Mainview”);
Node avatar = browser.getNode("dad_main_50");
/AR, e VRMLARHO R ojdES]H
translation = (EventInSFVec3f)avatar.getEventIn(”set_translation”);
rotation = (EventInSFRotation)
avatar.getEventIn(“set_rotation”),
/12,8 VRMLYHSZ ojWES
outTranslation = (EventOutSEVec3f)avatar.getEventOut("translation”);
outTranslation.advise(this, new Integer(1));
outRotation = (EventOutSFRotation)avatar.getEventOut(“rotation”);
outRotation.advise(this, new Integer(2));
<F >
//VRMLZ R A #Hshe whalgh

Lt

3

o
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public void callback(EventOut who, double when, Object which) {
Integer whichNum = (Integer) which;
if(whichNum.intValue() == 1)
float[] val = outTranslation.getValue();
if(whichNum.intValue() == 2)
float[] val = outRotation.getValue();
}
<FE>
//orukEr o] F 3H olWlE
public boolean keyDown(Event event, int key) {
switch (key) {
case Event.UP: //up
t_xyz[2]-=1.0f;
break;
case Event.ENTER: //up,left
t_xyz[0]-=1.0f;
t_xyz[2]-=1.0f;
break;
case Event PGDN: //up,right
t_xyz[0]+=1.0f;
t_xyz{2]-=1.0f,
break;
case Event DOWN: //down
t_xyz[2]+=1.0f;
break;
case Event.PGUP: //down,left
t_xyz[0]-=1.0f:
t_xyz[2]+=1.0f;
break;
case EventEND: //down,right
t_xyz[0]+=1.0f;
t_xyz[2]+=1.0f;
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break;

case EventLEFT: //left
t_xyz[0]-=1.0f;
break;

case EventRIGHT: // right

t_xyz[0]+=1.0f;
break;
case Event DELETE: //left rotation
r_xyz{3}+=1.0f;
break;
case Event HOME://right rotation
r_xyz[3]-=1.0f;
break;
)
translation.setValue(t_xyz);
rotation.setValue(r_xyz);
return true,
}
/b2 ohutElE 2 A
public boolean mouseDown(Event event, int x, int y) {
(x-50)/30.1;
-(y-50)/30.1;

It

t_xvz[0]

It

t_xyzl[2]
translation.setValue(t_xyz);

return true;

il

obgfe] F=x VRML Z4 AW =g dg
A Stk 53] Anp o Bl A VRMLAH S o|HES Fefsdr] $aA
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#VRML V2.0 utf8

Background {...}

DEF Mainview Transform { .
children Viewpoint {
position 1520
}
<FE> L

DEF dad_Wizard_Group Transform {
children DEF Wizard_Group Group {

children DEF dad_main_50 Transform {
children DEF main Group {
children [

geometry Sphere {

radius 1

}

bboxCenter 000
bboxSize 2.06 2.06 2.06
translation 0 0 0.073
rotation 1 00 0.212
scale 1.1 0.766 1

geometry DEF TextLogin Text {
fontStyle FontStyle {
size 0.5
family "SANS”
}
string "Please Login”
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[VRMLAX=]

Transform{
children [
DEF TS TouchSensor { )

Shape {...}
texture DEF SCREENI MovieTexture {
url “mpg/001.mpg”
loop FALSE
startTime 0
stopTime 0

)
geometry DEF _90 IndexedFace { ... }

Sound {
source USE SCREENI1
maxBack 1000
maxFront 1000

}
ROUTE TS.touchTime TO SCREENI.startTime
]

[2985.3] A Classroom® screen == I =

[2¥53] o VRML Z=R&2 A Classroom? dA £ Zdo|A =
A Hd A e 23YS Aojste WP o2 WA TouchSensor ==
€ ol&alM AREAZE VRML AlAl stdel]l H2 Al 238 £g50o] 9]
mpgHAs AN FTA Frist HAHA FEF startTime
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Transform {
children[
DEF TS TouchSensor { }
Shape {
texture ImageTexture {
repeatS TRUE
repeatT” TRUE
url "listen5.gif”}
}
geometry Box { }
)

Sound {

source DEF LISTENS AudioClip {
url " /listen/listen8. wav”
startTime 0
stopTime 0
loop FALSE)
maxFront 1000
maxBack 1000

[2’5.6] B Classroom® Listen box Z=H 1
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Anchor {
children Transform {
children Shape {
appearance Appearance {
material DEF _89 Material { )}
texture ImageTexture {

repeatS TRUE
repeatT TRUE
url “screenl.gif”

}
geometry  Box { }

)
translation 8 1 -2.50593

}
url "http://bach.pknu.ac.kr/scpark/user/public_html/C_class/2001-4-1.htm"

e

description

e

parameter

[Z2#513] 3D&3HE 2D URLE dZA%l VRMLEE=

S Anchor = E& o] &3

4o
Mo
2
N
)
o3t
Jm
o,
o~
r (e}
o

[195.13]9 = Z=
A 3D 7HEE A 2D ¥ FAE o]Fd 4 Yok AHolw, URLE <]
|3A 7T e ey oYW & fYAlelEY f BAR nSgE ¥

AT F ks Aol

_46_



A6FAd R BA

SAE 20%S Ao 3D MAEa Zaoas Ad Basignh o

AFEBAL DAL 166, @ 32071, 267 2l Yobs, 28 Qe YEA

e B§Pgoz H2EE sk 2 A Aol 2E FeheldEee A

AE = Alzke] 28 ~3% AE 4287 AU ofutelrt HAAEn RE T2

1ol Mg ofFo] A AR FHAE B Aol AFHI: 58

o A Awe W 74 FHOJEEL Al AFHY £S5 o 27
‘ﬂ

A9l olelg WG $A b 2 EARE Ade B9

[#6.1] 3D 7Hdste AA(H AR 0w &7}

SGAFES ¥Hg W&
A a¥gyg 0%
2ot 20%
S 6096
o ¥ 20%

I A 100%

[£6.1]e0M A “3D 7Hdetie] gk "ale ofu@rt?” of s
wolle FuTetan digd o] divedth. MdFEe® FY dxgA

_47_



AWM

B&=s W o FATE SHeol Wkt

(3£6.2] 7Hdetal R el e go)=?
G s ke B
1A 2¥q 0%
% FrlET 20%
FrlE 6096
°bF FvlEd 20%
A 1009

[E62]NMAF 7Pt £ 230 d3 Fries 2AAed AY o

SGAE0l 2D AP RY= FrETL S ok

o

[£6.3] 3D AYolA mALS} Stale] A5 akgo] it o] )= =?

sase e o2
24 234 0%
oFzk ol 3 g} 20%
Ay ol s wh 80%

At ol s gt 0%

37 1009

[£63]14 24 3D 7334

2l

Yol A4 mAbsh SEe] 4 olsEE

EARSE A3 A" ERAAM A AE ol 5 vk dige] vt F

2= al-xg

)

I~Z
TR

_48._

o] Fold B 4H& vha

SfAEl THEAE S FAA HE FolfRE ol ol s}

s
o



[%6.4] 3D /b33t Sqle) shel 42w ?

SAEe W g
347k gt 0%

B2k 297} oo} 20%
37 Ao 30%

o}% @ol s} glt 0%
A 100%

[E6ANNAH FAE $9 HAEE 2AS A2 FHSe rieo)
FYEEI webAYW wH7} AE Lol

[365] 3D 7H4dta 2 o] ABsA S35 =7)

SS9 e Wy
HA&atA Zaprt 100%
2R g 0%
A%} 0%
oHF B3t 0%
A 100%

[(HESINANR Hdstme) =203 fa%5Es Q2490 g AR
2E YEe] FFeY ¥

sk,

3 A %=k QWA Fairhe A Aol

old A 9ol 7IE MM ezE AT AYE TF g5 AY AlolE
FEolARt £ HFE FAY Tz oY B FolAW o}F Tz

A Aoe gAE AT

_49_



ATFAE L FFEAY

¥ oERe 94 AAY REfH N €A R HASo] ol 3
wehe d s1Ed) gudoln AT wHAA £ WAl Bl

A7)
Uotrbol @& wEStEWEs AAEY] da =8 @8 sHARA el o
AbgAbE ] AtmE B AR Ads T 5 AEES 7] Y ofu)
BE §3 3D /M AR S 7o S5 Fosuy HIH Faz
=] A 67019 3D rHEE N spdEn AAE Fgeetn B 4+ g
=5 FASAY. a2y o3 gFALERE AYste sy ae] )

A @A n@gel dAHAAYE 2aEHAHY Folu 2+ Feo]dEE

0:

3 VRMLY97 A€ 7FA2 3DE AFstn o2 oy 7hx|e] =z
= QAANTIL FESE o AAHY ol Fo] BA 53 FAE
592 VRML #7elX =tul EAIE 53 R AAe] ddol g =
S fiFel] B2 dHE FEsty o" AeolE tEsE do] watth
gy Gy 2HARE 2002¢ 7hAE HTMLE A 11012 XML 7%
3DE FTUF X3D7F LEE dAclt. ofFA AL wHe 3D Ao}
AA ZEetez el dod 1990dd e Yle] Zwel djukFo]it

_50_



o] -&

FAAE 3DE

o]
o

7 obue

g} BH
=

gl Aol A o] N

Fedlofe]

5]

Al e

4

g8

=
=

o

_51_



& x & 3l

(1] $4oiste guteinst Weotie] @74 % A28 VRML
Al2'le] 21995,

[2] Soltieti 7FY T3k VRMLI} FAIS o] 83 3D 4548 =7
Azd, G2 w7 E, 1998

[3] =7 ed+d FHA g A P e (Advanced Industrial Facility
Team): Proposal for a VRML 2.0 Informative Annex(External Authoring
Interface Reference), Chris Marrin Silicon Graphics, Inc, 1997.

[4] AR ZAAT #1298 A4Z: 33 7HAFFRAA 9 AE v~
TAHE ) 1998,

(5] N2 F3 AT2 FATFATY HHAN AT gF

ml

of

il

(6] dAIHern 7 FE 733} Development of 3D Virtual Environment
Sever supporting Multi-user Participatio,2000.

(7] Jsthstal AAALLE S, JQetFAA TN A=A A7) 3
Learning/Training System Supporting Real Time Video Chatting on
Web-based 3D Virtual Space, 2000.

[8] 2225 9% VRML2 21¥ €4 Chris Marrin & Bruce Campbell, 1997.

(9] Z=adHE 918 Avt #l¥#A 2 Mike Cohn, Bryan Morgan, Michael
Morrison, Michael T Nygard, Dan Joshi, Tom Trinko, 1998.
[10] JAVA for students: Douglas Bell, Mike Parr, 1999.

_52_



[ §§ Alo] E]
[1] Cosmo Software: http://cosmosoftware.com/download.
[2] Spazz3d, VRML2.0 Animation Editor: http://www.spazz3d.com/.
[3] Web City Office Tower 3D: http://www.officetowers.com/.
(4] Web3D.co.kr: http://www.web3d.co.kr/vrml/main.html.
[5] Blaxxun interactive:

http://www .blaxxun.com/support/developerguide/developer/bindex.html

_53_



1. ChatServer.java
import java.net.*,
import java.io.*;

import java.util.*;

public class ChatServer{
protected Vector handlers;

public ChatServer (int port) throws IOException{
ServerSocket server =new ServerSocket(port);
handlers = new Vector(2,5);
System.out.println("listening from client...”);

while(true){
Socket client = server.accept();
System.out.printIn(“login”+client.getInetAddress());
ChatHandler ¢ = new ChatHandler(this,client);
handlers.addElement(c);
c.start();

)

2. ChatHandler.java
import java.io.*,
import java.net.x.

import java.util.*;

public class ChatHandler extends Thread{

protected Socket s;
protected DatalnputStream 1,
protected DataOutputStream o,
protected ChatServer server,
protected boolean stop;

public ChatHandler(ChatServer server, Socket s) throws IOException{
this.s =s;
this.server=server;

i= new DatalnputStream(new BufferedInputStream(s.getInputStream()));
o= new DataOutputStream(new BufferedOutputStream(s.getOutputStream()));
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public void run{){
String name = s.getlnetAddress(). toString();
try{
name = ireadUTF();
broadcast(name+ ” login.”):
while(!stopX{
String msg = ireadUTF();
broadcast(name+” @ “+ msg),

} catch(IOException ex){)
finally {
server.handlers.removeElement(this);
broadcast(name + ” logout.”);
try{
s.close();
} catch(IOException ex) {}

}
protected void broadcast(String message){
synchronized(server.handlers}{
Enumeration e = server.handlers.elements();

while(e.hasMoreElements()){

ChatHandler ¢ = (ChatHandler) e.nextElement();

try
synchronized(c.o){
c.o.writeUTF(message);
}
c.o.flush();
)} catch(IOException exX
stop = true,
)

3. ManinChatClient.java
import java.applet.*;

import java.awt.*,

import java.awt.event.*,

import java.net.*,

import java.io.*;

import java.util.*;
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// VRML xZ9t2] WAz wEg §js)a],
import vrml.external.Browser;

import vrml.external Node;

import vrml.external.field.*;

import vrml.external.exception.*;

public class MainChatClient extends Applet implements Runnable,ActionListener,EventOutObserver{
//public static final int ADDAVATAR = 0;
//public static final int REMOVEAVATAR = 1;

protected DatalnputStream i

protected DataOutputStream 0;

protected TextArea output;
protected TextField input,logtext;
protected Thread listener,
protected int lineCount;
protected String lastLine;
protected CardLayout card;
protected boolean stop.

//boolean error =false;

/A v S E
boolean view =false,
Browser browser;
Node root:

//creatVrmlFromURLE 1% wig A4
String[] urll;

String[] url2;

Nodel} shape;

EventInMFNode addChildren;
EventInMFNode removeChildren;
/R BAE FAE
EventInMFString s_text =null;
String t [] =new String{1];
Y H2E 219
EventInMFString chat_text =null;
String chat [] =new String(1];

public void init(){
card =new CardLayout();
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setLayout(card);

Panel login = new Panel(new BorderLayout());
Panel bottom = new Panel();
bottom.setBackground(Color.orange);

logtext =new TextField(15);
logtext.addActionListener(this);
bottom.add(new Label("2:1¢1:")); //Z 719 3
bottom.add(logtext);

login.add("Center” ,bottom);

Panel chat =new Panel(new BorderLayout());
H23A dEE XE o)gHew oF
chat.add("Center” output = new TextArea());
output.setEditable(false);
output.setBackground{Color.green);
chat.add("South”,input= new TextField()); /A€ 3 H 1 %
input.setEditable(false);

input.addActionListener(this);

lineCount=0;

add(login,"login");

add(chat,”chat”);

card.show(this,"login”);

// VRMLAYH =

System.out.println(”AddRemove.start() testing...”);
output.appendText(”AddRemove.start() testing..\n");

E

e

Ju

browser = (Browser)Browser.getBrowser(this);
output.appendText("Got the browser!..\n");

output.appendText("Got the browser: \n” + browser);
// Root 8t¥ & & AT S 23 &4

root = browser.getNode("Mainview");

urll = new String[1];

urll[0] = "manl.wrl";

url2 = new String{1];

url2[0] = "manZ.wrl”;

addChildren = (EventInMFNode)root.getEventIn(”addChildren”);
removeChildren =(EventInMFNode)root.getEventIn(“removeChildren”);
root.getEventOut(”children_changed”).advise(this,new Integer(1));
//browser.createVrmlFromURL (urll,root,”addChildren”);

/BAE 271xE Q¥ v 44

Node n_text = browser.getNode("TextLogin");

s_text = (EventInMFString) n_text.getEventIn(”set_string”);
HEAE AREE J8 = 44

Node chat_n_text = browser.getNode("TextChat”);

chat_text = (EventInMFString) chat_n_text.getEventIn(“set_string”);
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public void start(){
listener = new Thread(this);
stop-=false;
listener.start();
)
public void stop(){
if (listener !'=null){
stop=true;

listener=null;

}
public void run{){
try{
String host = getParameter(“host");
if (host==null)
host = getCodeBase ().getHost();
String port = getParameter("port”);
if (port==null)
port = "9830";

output.append ("Connecting to ” + host +":" + port + "..");

Socket s =new Socket(host. Integer.parselnt(port));

i=new DatalnputStream(new BufferedInputStream(s.getInputStream()})

o=newDataOutputStream(newBufferedOutputStream(s.getOutputStream()));

output.append("\nconnected.\n");
input.setEditable(true);
input.requestFocus();
output.setEditable(false);
output.requestFocus();
while(!stop){
String line = ireadUTF();
if (lineCount > 50){

output.setText(lastLine+"\n");

lineCount =0;

)

output.append( line +"\n");
lastLine = line;

lineCount ++;

/28]

//VRML®] text Node < o|HlE

t[0)= line;
s_text.setValue(t);

/A"

//VRML® text Node ¥ o|HlE

...58_



chat[0]= line;
chat_text.setValue(chat);

root.getEventOut(“children_changed”).advise(this,newlnteger(1));
browser.createVrmlFromURL(urll root,"addChildren”);
}
} catch (IOException ex){
ex.printStack Trace(System.out);

)

//obutEL FIWAA ez Ao g e
/*public void excuteAdd(){
try{
while(!stop){
String line = ireadUTF();
if (lineCount > 50){
output.setText(lastLine+"\n");
lineCount =0;
}
output.append( line +"\n");
lastLine = line;
lineCount ++;
addChildren.setValue(shape);
}
} catch (IOException ex){
ex.printStack Trace(System.out);
} finally {
listener = null;
try {
o.close();

} catch(IOException ex){
ex.printStack Trace();

}
public void excuteRemove(){
try{
while(!stop){
String line = ireadUTF();
if (lineCount > 50){
output.setText(lastLine+"\n");
lineCount =0;
}

output.append( line +"\n");
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lastLine = line;
IineCount +-;
addChildren.setValue(shape);
}
} catch (IOException ex)}{
ex.printStack Trace(System.out);
) finally {
listener = null;
try {
o.close();
} catch(IOException ex){
ex.printStack Trace();

yx/
public void actionPerformed(ActionEvent e){
Component ¢ = (Component) e. getSource();
if (c== logtext){
//VRML®] text Node %t o|dlE
//tl0]= logtext.getText();
//s_text.setValue(t);

//TextArea F-woll &3

String loginname= logtext.getText();

loginname=loginname.trim();

if {loginname==nullll loginname.length()==0){
return;

try{
o.writeUTF(loginname);
o.flush();
card.show(this,”chat”),
} catch(IOException ex)
ex.printStackTrace(System.out):
}
} else if (¢ == input){
try {
o.writeUTF (input.getText());
o.flush();
} catch(IOException ex) {
ex.printStack Trace();
stop = true;
}

input.setText(” ");
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}
//return true;
)
public void callback{EventOut value, double timeStamp, Object data) {
Integer whichNum =(Integer) data;
if (whichNum.intValue() == 1) {
EventOutMFNode kids = (EventOutMFNode) value;
shape = kids.getValue();

4. ControlChatClient.java
import java.applet.*;
import java.awt.*,

import java.awt.event.*;
import java.net.*,;

import java.io.*,

import java.util.*;

// VRML k299 A1zl @-g ).
import vrml.external. Browser;

import vrml.external. Node;

import vrml.external.field.*,

import vrml.external.exception.*;

public class ControlChatClient extends Applet implements Runnable ActionListener,EventOutObserver{

protected DatalnputStream i

protected DataOutputStream o;

protected TextArea output;

protected TextField input,logtext;
protected Thread listener;

protected int lineCount;
protected String lastLine;

protected boolean stop;

/AR 2 FF

boolean view =false;
Browser browser;

Node root;

Node avatar;

/R HAE F44
EventInMFString s_text=null;
String t [] =new String[1];
/A g 2718
Node[] node_list;
EventInSFVec3f translation = null;
float t_xyz[] = new float[3];
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EventInSFRotation rotation = null;
float r_xyz[] = new float[4]:
EventOutSFVec3f outTranslation = null;
EventOutSFRotation outRotation = null;
public void init(){
AR BE 5 E
logtext =new TextField(15);
logtext.addActionListener(this);
add(new Label("IDE €3t a:), /272 3hd ¢
add(logtext),
A AR 5 E
add(new Label("1 % 4 & &),
input= new TextField(50); /M &€3H RE 52
input.addActionListener(this);
add(input);
/2NN Y EAI 9354
output = new TextArea();
output.setEditable(false);
add(output);
output.setBackground(Color.yellow):
lineCount=0; //output 3 7}¢E %7)8
/AR xyz Alzlel kel "Wag
t_xvz[0] = 0.0f;
t_xyz{1] = 0.0f;
t_xyz[2] = 0.0f;
% xyz o EFE, 4709 ghel W
r xyz[0] = 0.0f;
r_xyz[1] = 0.1f;
r_xyz{2] = 0.0f;
r_xyz[3] = 0.0f;
// VRMLE®H 55
System.out.println(” AddRemove.start() testing...”);
output.appendText(” AddRemove.start() testing..\n");
browser = (Browser)Browser.getBrowser{this);
output.appendText("Got the browser!..\n");
output.appendText(“Got the browser: \n” + browser);
// Root &9 5%
Node root = browser.getNode("Mainview");
Node avatar = browser.getNode("dad_main_50");
J/EAE S Y wE YA
Node n_text = browser.getNode("TextLogin”);
s_text = (EventInMFString) n_text.getEventIn(“set_string”);
/R VRMLA WO Z olilEYY
translation = (EventInSFVec3f) avatar.getEventIn("set_translation”)
rotation = (EventInSFRotation) avatar.getEventIn(“set_rotation”);
/A, VRMLYHO R oW e
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}

outTranslation = (EventOutSFVec3f) avatar.getEventOut("translation”);
outTranslation.advise(this, new Integer(1));

outRotation = (EventOutSFRotation) avatar.getEventOut( rotation”);
outRotation.advise(this, new Integer(2));

//VRMLZZ WA wisld wteizts 35
public void callback(EventOut who, double when, Object which) {

}

Integer whichNum = (Integer) which;
if(whichNum.intValue() == 1) {
float[} val = outTranslation.getValue();
}
if(whichNum.intValue() == 2) {
float[] val = outRotation.getValue();

AR AL 9% 2= #A
public void start(){

}

listener = new Thread(this);
stop=false;
listener.start();

public void stop(){

)

if (listener '=null){
stop=true;
listener=null;

public void run{}{

try{
String host = getParameter{("host”);
if (host==null)
host = getCodeBase ().getHost();
String port = getParameter("port”);
if (port==null)
port = "9840";
output.append ("Connecting to ” + host +"" + port + ”..");
Socket s =new Socket(host, Integer.parselnt{port));

i= new DatalnputStream(newBufferedInputStream(s.getInputStream()));
0= new DataOutputStream(new BufferedOutputStream(s.getOutputStream()));

output.append("\nconnected.\n");
input.setEditable(true);
input.requestFocus();
output.setEditable(false);
output.requestFocus();
while(!stop){
String line = i.readUTF(),
if (lineCount > 50){
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"

output.setText(lastLine + "\n");
lineCount =0;

}

output.append( line +"\n");
lastLine = line;

lineCount ++;

//VRMLY] text Node <+ o|¥lE
t[0]= line;
s_text.setValue(t);
}
) catch (I0Exception ex){
ex.printStack Trace(System.out);
)
)
//KeyYt MouseZ ofute} =3
public void paint(Graphics g) {
g.drawString("---———---------—-———————- " ,1,40);
g.drawString("Key2fMouseZ Z A4 8.", 5, 50);
g.drawString("UP: & DOWN: 5" 8,70);
g.drawString("LEFT: ¢4 % RIGHT: 2 &%",890);
g.drawString("ENTER: up-left” 8,110);
g.drawString ("PGDN: up-right”,8130);
g.drawString{("----——-—-——-—~--———————— " 1,140);
g.drawString(“3DAF o2 A Paid” 1,150);

g.drawString("-~------------- - “540,40);
g.drawString("PGUP:  down-left”,550,50);
g.drawString ("END: down-right”,550,70);
g.drawString("DELETE: left-rotation”,550,90};
g.drawString("HOME:  right-rotation”,550,110);
g.drawString("-—-----——-—————------- -~ ”,550,140);
g.drawString("3D¥7+S ¢ T2 A4 8 7 550,150);
}
public boolean keyDown(Event event, int key) {
switch (key) {
case Event.UP: //ap
t_xyz[2]-=1.0f;
break;
case Event ENTER: //up,left
t_xyz[0]-=1.0f;
t_xyz[2]-=1.0f;
break;
case Event.PGDN:  //up,right
t_xyz[0]+=1.0f;
t_xyz[2}-=1.0f;
break;
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case Event DOWN: //down
t_xyz[2]+=1.0f;

break;

case Event.PGUP:  //down,left
t_xyz[0]-=1.0f;
t_xyz[2]+=1.0f;
break;

case Event END: //down,right

t_xyz[0]+=1.0f;
t_xyz[2]+=1.0f;
break;

case Event.LEFT: //left
t_xyz[0]-=1.0f;
break;

case EventRIGHT: // right
t_xyz[0]+=1.0f;
break;

case Event. DELETE: //left rotation
r_xyz[3]+=1.0f;

break;

case Event HOME: //right rotation
r_xyz[3]-=1.0f;
break:

)
translation.setValue(t_xyz);
rotation.setValue(r_xyz);
return true;
)

/*public boolean mouseDown(Event event, int X, int y) {
t_xyz[0] = (x-50)/30.f;
t_xyz[2] = -(y-50)/30.1;
translation.setValue(t_xyz);

return true;
}*/

public void actionPerformed(ActionEvent e){
Component ¢ = (Component) e. getSource();
if (c== logtext){
//TextArea ¥+ &9
String loginname= logtext.getText();

try{
o.writeUTF(loginname);

o.flush();

} catch{IOException ex){
ex.printStack Trace(System.out);
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stop =true;

}

} else if (c == input}{

try {
o.writeUTF(input.getText());
o.flush();

} catch(IOException ex) {
ex.printStack Trace();
stop = true:

)

input.setText(" “);

)
4ol VRMLEESHE % goba ojz)o]s A,
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