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The deflated conjugate gradient (CG) method is one of the linear solvers for numerical simulations, which
can improve the convergence of the approximate solution since the condition number can be reduced by
inputting a known independent basis of the solution space. In this study, the global eigen-mode deflation type
deflated CG method, we analyzed problems with different number of conditions using structural analysis as
an example and measured the number of iterations and computation time. As the results, by examining the
breakdown of computation time in terms of the speed-up factor, it became clear that this method exhibits
high parallel computation performance around an appropriate number of contractions.
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Algorithm 1 Deflated CG method

1: function cALC_DEFLATED_CG(A, b, Z)
2: FO — p

3 g« (ZTAZ)'Z"7O

4: 1« 70 _AZg

5: if (Ir@)1/1179) < &) then

6: skip main loop

7: end if

8: for i =0,k ++)do

9: if (i = 0) then

10: PO ;O

11: else

. (DT (i)

13: PO pO 4 g0 =D
14: end if

15: v — Ap®

16: Vv — v — AZ(ZTAZ) 1 ZT VD

. (T (i)

17: a® « %

18: XD x® 4 oD pD

19: r*D e f 0 — g0y@
20: if (|7 D)/1I7 ) < &) then
21: exit
22: end if
23: end for
24: h— (ZTAZ) ' ZT A(xD — x@)
25: XD x=D 4 7(g — h)
26: return x(+D

27: end function
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O-1moedell 00000000000 ODODODODOOOOODO
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1 ‘ 2 ‘ 4 ‘ 8 ‘ 16 ‘ 32 ‘ 64 ‘ 128 ‘ 256 (6\%
-Qg) 0 27,561 | 27,502 | 27,745 | 27,862 | 27,846 | 27,813 | 27,561 | 27,552 | 27,488 | 0.0053
g 1 25,042 | 25,235 | 25,117 | 26,399 | 26,148 | 26,504 | 25,213 | 27,494 | 25,264 | 0.0312
E 10 8,021 7,998 7,953 8,010 7,933 7,940 7,858 7,946 7,947 | 0.0058
Q
;; 25 4,363 4,345 4,348 4,341 4,343 4,341 4,344 4,352 4,361 | 0.0018
.qg 50 2,628 2,620 2,622 26,21 2,616 2,616 2,622 2,625 2,625 | 0.0015
Z | 100 663 661 662 662 662 662 662 661 661 0.0009
O-2model2 0000000000000 OOOODODOOO
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E 10 25,130 | 25,069 | 24,537 | 24,707 | 24,973 | 24,560 | 24,781 | 25,108 | 24,795 | 0.0087
Q
;; 25 13,691 | 13,688 | 13,594 | 13,639 | 13,589 | 13,653 | 13,561 | 13,621 | 13,650 | 0.0031
fné 50 5,436 | 5,411 5,455 | 5,410 | 5,401 5467 | 5,448 | 5467 | 5,457 | 0.0045
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O-3model3000000000000000000O000O0O
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E 10 51,631 50,615 50,333 50,792 50,303 49,298 51,114 51,470 50,426 | 0.0131
L5}
% 25 26,820 26,488 26,678 26,783 26,424 26,861 26,453 26,361 26,824 | 0.0071
g 50 12,486 12,425 12,521 12,500 12,511 12,455 12,529 12,418 12,443 | 0.0032
2 100 3,664 3,641 3,747 3,738 3,759 3,768 4,982 3,768 4,781 0.1216
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04 000000deflatedCGOOOODODOODOOOODO

Number of deflationmode | 0 | 1 | 10 | 25 | 50 | 100 |
SPMV 82.91% | 71.01 % | 56.48 % | 41.26 % | 30.98 % | 14.43 %

Tnner product 1094% | 698% | 601% | 535% | 476% | 2.6 %
DeMV 0.00% | 955% | 11.66% | 1430 % | 1632% | 19.62 %

DeMV (without comm) || 0.00% | 2.72% | 10.51% | 17.51 % | 18.83 % | 23.21 %
Precond 344% | 291% | 237% | 1.73% | 128% | 0.54%
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