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{Abstract] In order to improve the efficiency of development and maintenance of large and
complicated finite element analysis codes, to establish a collaborative development environment of
advanced elements and solvers, to distribute computational loads to multiple computers, and for users
to perform advanced FEM analysis by a minimum cost on the World Wide Web, we developed a FEM
analysis system, WebFEM, by the object-oriented progrémming language, Java, and distributed
computing environment, HORB. In this system, multiple elements and solvers reside in servers,
forming a distributed service providers, and multiple servers are provided for a set of frequently used
solvers to decrease loads.

(Keywords] Distributed object technology, distributed computing, object-oriented, finite element
analysis, WWW
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|import java,text.*;

class WebFEM {
- static FemModel FMobj:
static FemSolver Sobj:
public static void start( Strins s ) {

makeTextFile( s );

FMobj = new FenModel ();
Scbj = new FemSolver();
FMobj . irput ();
Sobj.solve( FHobj ):

makeHtm|File( FMobj.NJOINT );
) Delete():

static V([)id makeTextFile( String s ) {
try
PrintWriter pw = new Printiriter(rew Filefriter("data.txt™));
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ow.close(); .
} catch ( Exceptione ) {
System.cut.printIn( e.sgetMessage() );
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| public synchronized void _connect (HorbURL url, String user, String passwd)

try |
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joci = (HORB.getFactory(url.getProtocol ())).createl0OCI():
) catch (Excestione) [
throw new HORBExcestion(“can’t create [0CI: "+e);
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| euwblic synchronized void _release() {
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{lclass StartAoplet extends Acplet .
: TextField tf;

TextArea ta;

String data:

Button bt1;

Button bt2;

Panel p;

pwlic void init() {
setLayout ( new BorderLayout() );
add( "Center”, ta = new TextArea(20,20) );
add( "North”, tf = rew TextField(™".20) );
add( "South”, p = new Panel() );
p.add( bt] = new Button(“Start Amalysis™) );
p.add( bt2 = new Button("clear”) );
tf.setText( "Please irput data”™ )

bt1.addActionListener( new ActionListener() {
Dubllc v<[>|d actionPerformed( Actionfvent evt )
try
WebFEM Proxy #P = new HebFEM_Proxy( "ho
data = ta.getText();
tf.setText( “Caleulating...... )
WP.start ( data );

tf.setText( “finish™ );
} catch ( Exceptione ) [

{ \")‘b
rb://%k bl xK” )

o gt

B—9 StartApplet.java®dy—RX1a—RK

WebFEM
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Stcp" + Push "Start Analysis” Button,

Stepl : Pub analysis duta in the following TextAren,

rlaese nput data

(O =t aQet—

)
FRCT TN
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Slal Malym I cbu

’ Sic[ﬁ Aﬁcr ﬁ;mh is ihown on xhc TcxxFicld, ch

ok show result”.
show result
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The Results of Analysis
Node Displacement(X) Displacement(Y)! Slope

i 0.0000000 100000000 00000000

2 0,0000000 £0.0000000 0.0000000

<] 00000000 00000000 100000000

{4 poooocoo 00000000 * 00000000

b ©0.0000000 00000000 00000000

6 0,0000000 10.0000000 100000000

i1 00000000 10.0000000 0,0000000°
B 100000000 10,0000000 00000000

P ©0,0000000 00000000 00000000

fil0 00000000 00000000 00000000

i1 00000785 0.0001844 {0.0000000

=ik LAY L N0 L npvrenn

BI— 11 WebFEM D AHERERT

BEEENEITFoNS.

¥z, %I 5 L7z WebFEM ZEIEZRSIT
LOFATHIENTES ASP (Application
Service Provider) %8R SHEMERML T
NEEZNEEZTNS.

HE

BRFRETICHED, KERY > T+—RKD
Kincho Henry Law % & Jun Peng K& ZB)
EEEWVWE IZICHEERRT.

SEH

1) RNHE, BEREE#H: A7) MEmEHE

- 1AM, HREE 1999.

2) Archer, G., Thewalt, C., and Fenves, G. L.:
A New Architecture for Finite Element
Analysis, Proceedings of the Third
Congress on Computing in Civil
Engineering, pp.683-689, 1996.

3) Yatu-.-ralI— MEF UML, Hidkit,
2000.

4) Peng, J., McKenna, F.,, Fenves, G. L., and
Law, K. H.: An Open Collaborative Model
for Development of Finite Element
Program, Proceedings of the Eighth
International Conference on Computing in
Civil and Building Engineering,
pp.1309-1316, 2000.

5) http://horb.etl.go.jp/horb-j/

6) TARME, PHFH, KEHX, KSIE: 7
ATz basBa—54 7, #Hil
h&, 1999.

7 EBAFIEE, FIER, REE—ER : JAVA &
HORB KB RBAA—TJHBOIDDE
BT AT L, B 23 BRANMES AT A
HEE, pp.125-128, 1998.

8) http://www.apache.org/

- 102 -



