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ABSTRACT Algorithms for the parallel computing of the boundary element analysis are considered in this paper.

Domain decompositions for the boundary element analysis on workstations connected by LAN are compared in terms

of various iteration methods, such as Uzawa and Schwarz schemes. Convergency of the schemes is discussed for the

selection of parameter and material constants. Identification of the boundary conditions and the their renewal on the

fictitious internal boundaries affect the convergence of the schemes. Workstation cluster computing system is construct-

ed and applied to example problems. Difliculty in conventional boundary element subdomain method is reduced by the

present scheme.
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(a) Single domain (b) Multiple subdomain

Fig. 1 Domain under consideration.

(a) Case(a)

(b) Case(b)

Fig. 2 Three—subdomains decomposition.
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Fig. 3 Domain under consideration £, and its adjacent
domain £,
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Fig. 4 Cluster computing system for parallel BEM analysis.

[Send data to each workstation |
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|

Renewal of boundary conditions
on each fictitious boundary

Send boundary condition
to each workstation
Fig. 5 Algorithm of parallel BEM by domain decomposition
cluster computing.
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Fig. 6 Example of domain composed of two subdomains.
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DFEF % Table 1 IR, FHEQ)TE, t&A%F
LB E, MONET2ER e OBAIIELL
foo HEEQ), BT, ARE2 DT LBONET
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BEZ v bbb ot

5.2 BOPSRM
3DODHEFTHREFRII\T, 4=0.5, =3, 6, 120
BET, HFEHAY «=1.0,0.5, 0.25, §=0.2, y=0.3 &
LICROBOE (2 2 TIRBEENI0 TR/ -
1B EHR5) DT & Fig 7~9 iwiR$. EoO#Hh
3, SR EOPROERCEITBET vy 1l
DFTREMEEBMERE DEXFRTHEETH Y, BH#ER
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Table 1 Range of parameters for changes of number of ele-
ments and material ratio.

Number of|Matenal Method (1) Method (2) Method (3)
elements  |ratio
' A a B bd
0.5 0~80 0~02 0~18
1 1 0~45 0~0.15 0~09
2 0~3.5 0~0.1 0~04
0.5 0~25 0~02 0~18
2 1 0~18 0~0.15 0~09
2 0~ 13 0~0.1 0~04
0.5 0~12 0~02 0~18
3 1 0~08 0~0.15 0~09
2 0~05 0~0.1 0~04
0.5 0~05 0~02 0~ 18
6 1 0~04 0~0.15 0~09
2 0~02 0~0.1 0~04
0.5 0~025 0~02 0~ 18
12 1 0~0.18 0~0.15 0~09
2 0~013 0~0.1 0~04
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wee =3 alpha=1.0
—— t=6,alpha=0.5
....... t=12,alpha=0.25

T T T T T 1
0 50 100 150 200 250 300
Number of iterations

Fig. 7 Convergence of solution in Method (1).
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100— \\ ----------- t=3,beta=0.2
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£ 10 4
53] 10'3 -

10" . B LR CTCEEP NP

10° §

10° ‘r

T T T T T 1
0 50 100 150 200 250 300

Number of iterations

Fig. 8 Convergence of solution in Method (2).

e =3, gamma=0.3
— t=6,gamma=0.3
....... t=12,gamma=0.3

Error
o

0 50 100 150 200 250 300
Number of iterations

Fig. 9 Convergence of solution in Method 3).

5L, 21 = VERFHIET O BUR L BT
BLENTED.

T TOER, FEWELEQ), (DEB)EREELE
EE, REGER X > TRERBERBORZNE Sk
S OHTHET 3. Fig 10RT X5 h—HEHED
EAMEEY 3 DORSEBCHET . EEROK
REHEIETATT S 7 AEETH BT, FEE
Rl InkT75 5 7 AERET S L, HERRQ,
DFTXTOERN /A <= vt TLED. £Z
T, (QREER N% Hik(2) (=0.08) T, RAHE
Ry HE1) (@=0.3) CTEREOEHLITO>HE,
(D) RBEBER Iy x HEG) (y=0.4) T, RBER N
HE (1) (a=0.4) TEREOEFLEXT5>HEY
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< 6 N 6 N 6
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I, Ty k
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4
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Fig. 10 Three-decomposed domain.

120
oo S e fictitious boundary 12
= 80 — fictitious boundary 23
E T [ RO
o] o
& 40
20 -
o | T T T 1
0 50 100 150 200
Number of iterations
(a) Combination of Methods (2) and (1).
120 ~
wer /S e fictitious boundary 12
— 804 — fictitious boundary 23
<
§ 60 [ e
o .
& a0/
20!
0 f‘ T I i 3
0 50 100 150 200

Number of iterations
(b) Combination of Methods (3) and (1).

Fig. 11 Convergence of solution in combined methods.
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