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Accerelation of Computation for Scattering Problem with Many Dielectric Cylinders

by means of a Fast Multipole Algorithm.
— An Evaluation of Efficiency for BiCG-like Solvers —

Norimasa NAKASHIMA, Mitsuo TATEIBA and Seiji FUJINOf

(Graduate School of Information Science and Electrical Engineering, Kyushu University,

Computing and Communications Center, Kyushu University ')

The computation of EM wave scattering problem by means of the boundary element method results in solving

a linear system of equations with dense coefficient matrix. The number of unknowns for the linear system depends

on the size and the number of scatterers. In the past research, we have reduced drastically the floating point

operations and the amount of used memory for matrix-vector product appeared in iterative methods. In this

article we treat with a large scaled scattering problem, and evaluate a variety of BiCG-like iterative methods in

view of efficiency and the amount of necessary memory.
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030000000000 (rg=r0BJOODO)

gooon e, gooogd e,

od 2.0 4.0 8.0 16.0 | 32.0 | 64.0 od 2.0 | 4.0 8.0 | 16.0 | 32.0 | 64.0
CGS X X X X X CGS X X X 171 94 144
TFQMR X X X X X TFQMR X X X 158 98 144
Stab 1413 | 2930 - - | 2313 - Stab 971 | 446 - 673 190 -
GP 487 903 | 1315 | 1266 688 | 1526 GP 518 | 232 - 291 101 | 1449
Stab2 544 888 | 1819 | 1031 627 | 2534 Stab2 724 | 244 - 306 111 -
GP(1,2) 528 958 | 1515 | 1156 602 | 1432 GP(1,2) 560 | 263 - 338 111 -
(1,3) 580 914 | 1391 | 1003 595 | 1288 (1,3) 556 | 223 - 269 114 -
(1,4) 588 | 1039 | 1476 | 1037 619 | 1455 (1,4) 586 | 230 - 333 113 -
(1,5) 482 997 | 1420 964 714 | 1510 (1,5) 601 | 247 - 365 110 -
GP(2,1) 623 | 1118 | 2113 | 1209 744 | 3269 (2,1) 626 | 257 - 327 127 -
(3,1) 772 | 1244 | 2556 | 1644 869 | 4526 (3,1) 600 | 266 - 410 120 -
(4,1) 764 | 1396 | 2507 | 1551 | 1091 | 4003 (4,1) 726 | 280 - 435 139 -
(5,1) 799 | 1564 | 3214 | 2413 | 1000 | 2971 (5,1) 786 | 320 - 444 140 -
Stab(2) 550 888 | 1510 | 1226 632 | 1722 Stab(2) 530 | 226 - 334 106 -
(4) 360 600 740 564 460 840 (4) 428 | 192 | 3592 176 92 348
(8) 328 552 552 448 400 704 (8) 376 | 176 616 128 72 128
(16) 304 512 544 432 400 768 (16) 384 | 192 400 96 80 112

040000000000 (rp=RandomdO00000) 050000000000 (rj =RandomOBJOODO)

gooon e, gooogd e,

od 2.0 4.0 8.0 16.0 | 32.0 | 64.0 od 2.0 | 4.0 8.0 | 16.0 | 32.0 | 64.0
CGS 293 429 403 343 289 451 CGS 338 | 196 254 89 64 91
TFQMR 292 433 423 344 289 469 TFQMR | 337 | 196 257 89 64 91
Stab 1331 | 2670 | 3506 - | 2952 - Stab 872 | 380 - 620 155 -
GP 645 | 1008 | 1547 | 1445 | 1108 | 2425 GP 606 | 236 - 309 105 -
Stab2 468 758 | 1032 999 669 | 1269 Stab2 674 | 260 - 285 115 -
GP(1,2) 474 744 | 1031 982 571 | 1448 GP(1,2) 605 | 237 - 254 116 -
(1,3) 480 770 | 1029 | 1004 650 | 1331 (1,3) 620 | 233 - 311 119 -
(1,4) 453 765 | 1003 | 1230 717 | 1430 (1,4) 612 | 217 - 305 112 -
(1,5) 486 755 925 | 1071 610 | 1319 (1,5) 633 | 225 - 326 114 -
GP(2,1) 545 864 | 1255 | 1698 747 | 1788 GP(2,1) 735 | 242 - 355 114 -
(3,1) 570 776 | 1501 | 2356 864 | 2585 (3,1) 786 | 266 - 397 130 -
(4,1) 635 | 1068 | 1668 | 2025 996 | 2027 (4,1) 849 | 300 - 422 130 -
(5,1) 734 | 1029 | 1839 | 1910 | 1119 | 2797 (5,1) 858 | 276 - 396 126 -
Stab(2) 420 798 890 | 1160 576 | 1136 Stab(2) 562 | 232 - 316 120 -
(4) 328 600 580 576 412 852 (4) 416 | 200 | 3324 156 100 156
(8) 320 472 520 472 376 672 (8) 384 | 184 736 112 72 104
(16) 304 464 512 464 352 592 (16) 368 | 176 368 128 80 112
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