SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

Grouped EbEAFABILIE = RIEEZDETEZHIB

RH, B

BREF, JEIR
NMKREBRERFRAR > & —

https://doi.org/10.15017/20055

HARIESR : N KZRZIRY AT LABERBZHLE. 16 (2), pp.63-68, 2011-09-26. HINKFE KRS R
T LERBEH R
N— 30

HEFIBAMR

2 KYUSHU UNIVERSITY




gooooooo
oooooooogo
0160 020 0023090

Research Reports on Information Science and
Electrical Engineering of Kyushu University
Vol.16, No.2, September 2011

Grouped EbEOODOODOOOOODOOOOODOOO

oo oo*0 oo og*

Reduction of Computational Cost of Iterative Method
Preconditioned for Grouped EbE Scheme

Shusaku SHIBATA* and Seiji FUJINO**

(Received July 22, 2011)

Abstract: Large scale analysis with Finite Element Method (FEM) needs much memory because of

construction of a global matrix. This motivates us to employ Element by Element (EbE) scheme, which

does not require to construct global matrix. However, in the EbE scheme, general useful preconditioners

for global matrix cannot be applied. To enhance effectiveness of the EbE scheme, variants of the EbE
schemes, such as Grouped EbE, Clustered EbE, and preconditioners for them have been proposed by many
researchers. In the Grouped EbE scheme, parallel implementation of the EBE scheme becomes easier.
The clustered EbE scheme, which is regarded as a generalization of standard EbE scheme, can decrease
iterations. Therefore, in this paper, we propose a technique for the purpose of reduction of computational

cost of preconditioning used in the Grouped EbE scheme, and demonstrate its effectiveness.
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Fig.1 Four examples of a cluster involving element es.
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Table 1 Characteristics of test problems, and theoretical

estimation of reduction of computational cost.

no. nn ne nc | ratio 1 | ratio 2
1 |100%| 19,602 9,801 | 0.1200 | 0.2450
2 |200%| 79,202 | 39,601 | 0.1225 | 0.2475
3 | 300% | 178,802 | 89,401 | 0.1233 | 0.2483
4
5

4007 | 318,402 | 159,201 | 0.1237 | 0.2487
5007 | 498,002 | 249,001 | 0.1240 | 0.2490
Ave. - - -1 0.1227| 0.2477
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Table 2 Comparison of efficiency of two types of GEbE

scheme at nec = 1.

no. [nec | precond. itr. total time ave. time Av-time

[sec.] |ratio 1|  [ms]|ratio 2| [sec.]|ratio 3
1 | 1 |GEbEGS1 |113| 0.51 1.00| 4.55 1.00 0.20| 1.00
GEbEGS2|113| 0.50| 0.98| 4.41| 0.97| 0.18| 0.88
2 | 1 |GEbEGS1 |221| 4.08| 1.00| 18.48| 1.00| 1.58| 1.00
GEbEGS2|221| 397 097 17.97| 0.97| 1.38| 0.88
3 | 1 |GEbEGS1 |325|13.94 1.00| 42.90 1.00| 5.34 1.00
GEbEGS2|325|13.58| 0.97| 41.79| 0.97| 4.76| 0.89
4 | 1 |GEbEGS1 |427|33.36 1.00| 78.13 1.00|12.85 1.00
GEbEGS2|427|32.58| 0.98| 76.30| 0.98]11.35| 0.88
GEbEGS1 [527|64.82| 1.00/122.99| 1.00|24.85| 1.00
GEbEGS2|527(63.12| 0.97|119.77| 0.97|21.84| 0.88

wt
—

Table 3 Comparison of efficiency of two types of GEbE
scheme at nec = 2.

no. | nec | precond. itr. total time ave. time Av-time

[sec.] |ratio 1|  [ms]|ratio 2| [sec.]|ratio 3
1 | 2 |GEbEGS1 |110| 0.45| 1.00| 4.05| 1.00| 0.18| 1.00
GEbEGS2|110| 0.41| 0091 3.70| 0.91| 0.14| 0.76
2 | 2 |GEbEGS1 |181| 3.01 1.00| 16.65 1.00| 1.21 1.00
GEbEGS2|181| 2.73| 0.91| 15.07| 0.90| 0.90| 0.74
3 | 2 |GEbEGS1 |238| 9.49| 1.00| 39.86| 1.00| 3.81 1.00
GEbEGS2|238| 8.69| 0.92| 36.50| 0.92| 2.87| 0.75
4 | 2 |GEbEGS1 |289|20.57| 1.00| 71.19| 1.00| 8.27| 1.00
GEbEGS2|289|18.66| 0.91| 64.56| 0.91| 6.09| 0.74
5 | 2 |GEbEGS1 |346|38.31 1.00{110.73| 1.00(15.42| 1.00
GEbEGS2|346|34.97| 0.91/101.08| 0.91|11.41| 0.74
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