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The method for systematically establishing visual and interactive computational interfaces
required for PSE ( Problem Solving Environments ) are investigated in relation with the
programming language model. Four kinds of models ( procedural, domain-specific,

object-oriented and dataflow ) are examined and evaluated usng an actua  sSimulation

example. The merits and demerits of each model are described in  details.
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e AY = g(n-p-Nd+Na) SwPointPtr, SwEdgePtr ( Sw*Ptr )

div. Jn = q Urg SwFEMMesh

div Jp= -qUrg SwFEMVar SwLinSystem
e:Si W Nd - Na: SwMatrix  SwVector
Jn: Jp: q: Sw*Form
Urg: Sw*Bc*

Jn=kT pnnie exp(quy/ (kT)) (exp (-9
W/ (kT)) n/ nie)

Jp=kTpp nie exp(-q@/ (kT)) (exp (g
w/ (kT)) p/ nie)

VeE=kT/qg,n= exp (-qy”/ (kT)) n/nie, p
= exp (qu/ (kT) p/ nie

Vediv (un nieexp(@/Vt) n)= Urg

Vediv (up nieexp(-¢/Vt) p)= -Urg

k: T: M n:

nie: M p:

Urg = 0
) )
FORTRAN
)
DEQSOL[1]
DEQSOL

DEQSOL



—Base
— |
N
P
N
Collector

DEQSOL

)

1)

30
1989
2) J. R. Rice, R. F. Boisvert : Solving Elliptic
Problems Using ELLPACK, Springer-Verlag,1984
3) S. Doi, H. Fujio, K. Sugihara : Automatic parallel
program generation for finite element analysis,
Quality of Numerical Software, pp.255-265,
Chapman& Hall, 1997
4) T. 1. Boubez, A.M. Froncioni, R.L.Peskin: A
Prototyping Environment for Differential
Equations, ACM Transactions on Mathematical
Software, Vol. 18, No.1, pp. 1-10, 1992
5) Y. Dubois-Pelerin, T. Zimmermann : Object -

oriented finite element programming : An
efficient implementation in C++ , Computer
Methods in Applied Mechanics and
Engineering 108, pp. 165- 183, 1993
6) AVS , )
1992
7)

, pp-119 - 135 , , 63

St t/5x4 |
|D o] N‘ | ar sreadlSingle Stef.
Point|[Gperation[Monitd
[T s |




Void main () {

Sw Point Ptr
Sw Point Ptr

Sw Edge Ptr
@ Sw Quad Ptr
Sw Surface Ptr
L_Sw Surface Ptr

" Sw FEM Mesh

\.Sw Subreg

~
SWFEMVar
®

\double
/SW Lin System

Sw Matrix
Sw Vector

mesh. setMesh (COLL}5) ;

mesh. genMeshset () ;

devLin Sysl. set Matrix (M1) ;

(4)| devLin Sysl. set RHSVec (bVecl) ;
devLin Sys2. set Matrix (M2) ;

devLin Sys2. set RHSVec (bVec2) ;
devLin Sys3. set Matrix (M3) ;

~  devLin Sys3. set RHSVec (bhVec3) ;

While (epsd > 1.0 e-3) {
Sw Diffl Form

M1=diff1. assemble ( );
bVecl=q x(n-p-nd+na)-es lapl (phi);

©|  ["swrirst BC1

) Sw Second BC1
dev Lin Sys1. apply Dirich B
dev Lin Sys1. apply Neuman BCs (dpthQ)

Poo (0.0, 0.0) ;
P10 (0.0, 0.0) ; -

COL1(Poo, P11) ; /
C1(COL1, V10, Ho1, LEFT1) ;

CA=C1+C2+C3 ;

TOTAL = CA+BA+EA ;

mesh (TOTAL) ;

colaBound=mesh. genBound Region (COLA) ;

phi (mesh), dphi(mesh)

n(mesh), p(mesh);
epsd, nrphi, ;

dev Lin Sys1, dev Lin Sys2, dev Lin Sys3 ;
M1, M2, M3;
bVecl, bVec2, bVec3;

diffl (mesh, es, n, p, br) ;

dphibcl (dphi, 0.0, COLA+EMIT+BASE)
dphibc2 édphl 0.0, LEFTA+TOPA+RIGHTA)
(dphibey)

(dev Lin Sysl)

—
dev Lin Sys2 dev Lin Sys3
€ ) ( )

dphibcl
/ bec2
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rhobcl
/ bc2
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etabcl
/ bc2
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Solve dphi

phi=phi+dphi

phi é
dphi| phi
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Solve eta 4 Solve rho
n=eta xexp(phi/ ;- —q p=rho*exp (-phi /
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