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Fig.1 The hierarchy of (a)OpenGL and (b)jGL mod-
ules.
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Fig.2 The graphics context of jGL.
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Fig.3 The system hierarchy of jVL.
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(1) : http://nis-lab.is.s.u-tokyo.ac.jp/~robin/jGL

import jgl.GL;
import jgl.GLApplet;

public class simple extends GLApplet {
public void display () {
myGL.glClear (GL.GL_COLOR_BUFFER_BIT);
myGL.glColor3f (1.0f, 1.0f, 1.0f);
myGL.glBegin (GL.GL_POLYGON);
myGL.glVertex3f (0.25f, 0.25f, 0.0f);
myGL.glVertex3f (0.75f, 0.25f, 0.0f);
myGL.glVertex3f (0.75f, 0.75f, 0.0f);
myGL.glVertex3f (0.25f, 0.75f, 0.0f);
myGL.glEnd ();
myGL.glFlush ();
}

public void init () {

myUT.glutInitWindowSize (500, 500) ;
myUT. glutInitWindowPosition (0, 0);
myUT. glutCreateWindow (this);
myGL.glClearColor (0.0f, 0.0f, 0.0f, 0.0f);
myGL.glMatrixMode (GL.GL_PROJECTION);
myGL.glLoadIdentity ();
myGL.glOrtho (0.0f, 1.0f, 0.0f,

1.0f, 0.0f, 1.0f);
myUT. glutDisplayFunc ("display");
myUT. glutMainLoop ();

}
K4 AVWEFBERRTIHERH]O jJGL OY —2R

a—k

Fig.4 The source code of a simple example of jGL
to show a white rectangle.

#£2 M50 T7F—< ADRE
Table 2 The performance testing of Fig. 5.

Java BREE FATHER 75y FR—A
Intel PentiumIII-1GHz,
512MB memory,
NVIDIA GeForce2 GTS
Microsoft Windows ME
Sun Ultra-10 360MHz,
256 MB memory,

Sun Solaris 7

Sun JDK 1.3.1 | 1347 ms

9166 ms

iAPPLI [A11F ® jGL 2 £BT 57-01c, 6 DX
SRB BRy hOT—L2%H# Ta s T AETRL
fo. ZOTA N7 5 AFFRLL OpenGL 17
FIVTHA RipbEAEH (Listing 3-7, pp. 114 —
115, Figure 3-22) Thb. £/, EHEFORT v
ZRATEa Ry hOoT—2AbAR0OH LR #HL.

JavadD L BT 57 0ic, B 7 (@) X574
Java3D D3 r— |2 HelloUniverse & W9 il & L
THPCADERDF 2 —T %2 TusJ reENT.
o7l T AIRLY YU TRT < 2 &
EL. BRITFESFE B I TAEAL DIRFINT.
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M5 MERMEORLS 24 HOT 4 —Ky hD jGL IC
DHEIRER.

Fig.5 24 teapots with different materials are ren-
dered with jGL.

6 HEHEBEFETORRY FOT —AOHMH.

Fig.6 A robot arm is rendered on a mobile phone.

DD, INEWVET ARV — OHEIZIE, jGL ©
N7 —= A% Java3D LIFERILTH D EEZ D
na.

HHEARETLTIE, "7+ =< RAZHBETERN
DT, M5DEI>%2B%EMHE-T, RT7x—< X%}
FEL. £ 20 PCERWEES, JavadD Ick 535
TR 181 ms TH B,

Bi%E L7z jVL Tix 70% LA ED VRML @/ — K%
I F, V" hEARVIREEAT=XLY
EATNWD. JVL ONRT 53—~ AEFMT HICh T
V, M8DX>HRTF—TNDIRTEFNVEFEHLE.
ZDETNVIE VRML ERENGRAZH (p. 212,
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EEEEEEENNNEN
HEEEENENENN®N®NMN
EEEEEEEEEMNE
CEE N EEEREER
B E N NDNERENNNN
N EEEEENN
Y FEEEEEEN

(a) (b)

X7 jGL, jVL & Java3D D87 3 —< 2 A DHPEITE
ALiz7aZFh (a) BORORLD Fa—T %4
W3 HMERE. (b) (@) OXSRF=2—T% 100
a5 5 B

Fig.7 The program used to measure the perfor-
mances of jJGL, jVL and Java3D. (a) A simple
example to render a simple cube with differ-
ent colors. (b) An example to repeat the same
cube as (a) 100 times.

K 8 VL IZ& 2T —7 /LHi
Fig.8 A table is rendered with jVL.

#£3 K8 DNRTx—< ADRE
Table 3 The performance testing of Fig. 8.
Java BR5%E FATRERH 77 v biR—A
15 ms %2 O PC
DK 1.3.1 =
Sun J 31 S ms | B2 ov—FR7—vav

Figure D.3) Th 5. WELIHERER 3 IT77T.
fHHEARET LTI, jVL O T3 —< 2 A EHE
TERVWOT, M7 b) OXdARFKEREULEOFRL
¥ a— T EWET A ERNT, AT ZEH
ELTz. ERER 4177

X 9i%jVL #HWTC VRML 7 7 A VEHERTE D
V—Ra—RThbb. £, VRML 77 A VITEE
nawik, IR, BV EORIELAETHS.
Shout3D ¥ 721 blaxxun3D & T B 72D
X 10 (b) X5 2R TCEYD IRITET L% 100
ERE S 0 &2 - T, RT7r—< 2 XEFAE L.
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#4 jVL OF—FZBICL BT 3+ —< 2 ZOHIE
Table 4 The performance testing for data size of

jVL.
Fa—T78 | ETRH | 75y bh—A
100 29 ms
400 " 64 ms
900 125 ms
71600 | 198 ms
2500 291 ms # 20 PC
3600 393 ms
4900 509 ms
5600 649 ms
8100 825 ms

import jvl1.VL;
import jgl.GLApplet;

public class viewer extends GLApplet {
VL myVL = new VL (myGL);

public void display () {
myVL.v1RenderWorld ();
}

public void init () {
myUT.glutInitWindowSize (500, 500);
myUT.glutInitWindowPosition (0, 0);
myUT.glutCreateWindow (this);
myVL.v1SetWorldURL (getDocumentBase(),
"exampleD.4.wrz");
myVL.v1lInit O);
myVL.v1lViewpoint (getSize ().width,
getSize ().height);
myUT.glutDisplayFunc ("display");
myUT.glutMainLoop ();

}
}
X9 jVL ZHWT VRML 77 A VEERRTDHY—A
a—F
Fig.9 The source code for displaying VRML file by
using jVL.

# 5 jVL, Shout3D & blaxxun3D D/874—< 2 AD
J2a:d
Table 5 The performance comparison of jVL,
Shout3D and blaxxun3D.

FATFY EITHM | 7T v ba—4A
Shout3D 1.03 2.25 sec
blaxxun3D 1.18 1.31 sec * 2 DO PC
jVL 2.0 4.31 sec

fHeDEFAVIZIH 10 (a) DL I 725213 AORY =
Ve 12FEEOMEREERDD. BREE 5 ITTT.

6. & ¥ U

AWFFETIE Java DAL B jGL & jVL 3L
7. Eiz, HEEESEWT O IAPPLI O jGL b EE

S e 2 T R

sl LU 0 e, 0 B . 5 A

*%ﬁmﬂm%%ﬂmg}ggwg“g#

o MU QU 3, 30 O 8 5

BRI NS P P I G B WA
B S O P W D R
B AP R R W R e o

(b)

B 10 73—~ RERETIODOET V. () B
D 3RILETNEHMET 4. (b) (a) DL SRR
YOET NV E 100 BHEES 2 B

Fig.10 The model used to compare the perfor-

mances. (a) The rendering of a 3D building
model. (b) An example to repeat the same
model as (a) 100 times.
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#6 JGL OF7 7 — NORERER
Table 6 The questionnaire result of jGL.
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0
0

DIEHEME L FRMEREFE ST,

JVL ORT F—< v RFBAEE L+ 43 TRV,
a7k LA LTS APLR®H5DT, 3
WRICETNVOENE, HROERREE T T7IV T
FTHIENTES. F, JGL LEBERFERDH DD
T, Web3D 7F v hh—Ah L7175 LM VL %
FIAT2ZLNTEEDT, a7 50RFBITLY
BHITRoEWAB. jJGL & jVL OERR AT
T4+ —<2ADOBETHHH, FHUTLVENA &
Ty, arfZ L CPU OBRICL - THRIRSh
DHIENRHETES, £z, TOVAT AL Java D
T4 77V ERMET DT TIERL, PDA, EITER
REDE SR, JavaXR—ADHHLWPET T ULV A
T DITHLAIA T DI ST,

X [N

[1] “The Source for Java(TM) Technology,” Sun Mi-
crosystems, Inc., http://java.sun.com, 2001.

[2] “OpenGL - High Performance 2D/3D Graphics,”
OpenGL, Org., http://www.opengl.org, 2001.

[3] B.-Y. Chen, T.-J. Yang, and M. Ouhyoung, “JavaGL
— A 3D graphics library in Java for Internet browsers,
” IEEE Trans. Consum. Electron., vol. 43, no. 3, pp.
271 - 278, 1997.

[4] B. Paul, “Mesa 3-D graphics library,”
http://www.mesa3d.org, 2001.

[5] “All about i-mode,” NTT DoCoMo, Inc.,
http://www.nttdocomo.co.jp/i/java.html, 2001.

[6] R. Carey, G. Bell, and C. Marrin, “ISO/IEC 14772-1:
1997 Virtual Reality Modeling Language (VRML97),
” VRML Consortium, Inc., 1997.

[7] “Java 3D(TM) API Home Page,” Sun Microsystems,
Inc., http://java.sun.com/products/java-media/3D,
2001.

[8] “JSParrow — A Java Binding for OpenGL] PFU, Inc.,
http://www.pfu.co.jp/jsparrow, 2001.

[9] “Welcome to Shout3D,” Eyematic Interfaces, Inc.,
http://www.shout3d.com, 2001.

[10] “blaxxun3D,” blaxxun Interactive, Inc.,
http://www.blaxxun.com/products/blaxxun3d,
2001.

[11] “Cortona Jet,” Parallel Graphics, Inc.,
http://www.parallelgraphics.com/products/jet,
2001.

[12] “Xj3D Open Source Browser,” Web3D Consortium,

http://www.web3d.org/TaskGroups/source/xj3d.html,
2001.

[13] M. Segal, and K. Akeley, “The OpenGL Graphics
Systems: A Specification (Version 1.2.1),” Silicon
Graphics, Inc., 1999.

[14] N. Chin, C. Frazier, P. Ho, Z. Liu, and K. P.
Smith, “The OpenGL Graphics Systems Utility Li-
brary (Version 1.3),” Silicon Graphics, Inc., 1998.

[15] M. J. Kilgard, “The OpenGL Utility Toolkit (GLUT)
Programming Interface API Version 3,” Silicon
Graphics, Inc., 1996.

[16] J. Neider, T. Davis, and M. Woo, OpenGL Program-
ming Guide,Addison-Wesley, 1993.

[17] J. D. Foley, A. van Dam, S. K. Feiner, and J. F.
Hughes, Computer Graphics Principles and Practice,
Addison-Wesley, 1990.

[18] A. S. Glassner, Graphics Gems,Academic Press, Inc.,

1990.

[19] J. Arvo, Graphics Gems II, Academic Press, Inc.,
1991.

[20] D. Kirk, Graphics Gems III,Academic Press, Inc.,
1992.

[21] «i%E— F&H& Java a7V YHFESF A K NTT Do-
CoMo, Inc., 2001.
[22] R. B.-Y. Chen, “jGL 3D Graphics Library for Java,’
http://nis-lab.is.s.u-tokyo.ac.jp/~robin/jGL, 2001.
CPAR x 4F xox A xx BEZAD)

B AT

1995 AEREEATERZE. 1997 R
RRFEBFEERALFERT. FFE, Bk
FREBAES. 1999 AVERFHEALERBIF.
2000 HARRZFE LR ERELRBEA
¥ T®BE+E EELT, S ¥—Fv b
7574y 7 RACET HIFRICHEF. EH
WEZL ACM, IEEE %444,

#EE k2 (ER)

1971 JREK » T2, 1973 RKK%pEL
ERERT. 4R, V& () AtL 1979
RILRZ T ERRAT. 1984 FBI#EE. 1990
[Fl%d%. 1998 FURRFEFEHEEE. 1999
R R KRE B IR A B 2 R 8. T
., TLLC, avta—¥r537497
AICBAT ARFEICHES. E@MAESS, ACM, IEEE £28.




