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Fig. 1 Overview of Parareal method.
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Algorithm 1 Parareal method

Receive u?_; from previous time slice [Th,—2, Tr—1]

U% = g(TnyTnflv u%—l)
Send 42 to next time slice [T}, Th+1]

Copy 1S to wrkCn

while £ < N do
wrkF = F (T, Tn-1,ukf_;)
Copy wrkCn to wrkCb
Recieve uﬁtll from previous time slice [Ty,—2, Tr—1]
wrkCn = G(T,, Tn,l,uﬁtll)
Summation vectors uf+! = wrkCn + wrkF — wrkCb
Send uf*! to next time slice [T, Tr+1]

end while

Computation procedure of Parareal method

Initial Computation of Parareal iteration
computation Kpar=1 KPar=2

Coarse solver : [[]] T; Communication : [ tcom ,
Fine solver :. Tr Wait : D twait com

0 2 Parareal OO OOODO

Fig. 2 Computation procedure of Parareal method.
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Fig. 3 Peak performance of Parareal method.
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Table 1 Specification of K computer.

Archtecture SPARC64TMVIIIfx
CPU performance 128GFLOPS ( 16GFLOPS x 8 core)
L2 cache 6MB
Memory band width 64GB/s
Frequency 2GHz
gooooo 5GB/s
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Table 2 Parameter list.
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Fig. 4 Speedup according to the number of time slices at
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Table 3 The number of iterations of Parareal KPo".

T | Rfc | The number of time slice N
4|5 |10 | 20 | 50 | 100
1 | 500 | 445 |5 | - -
00 13133133 3
50 |23 3] 3|3 3
10 |22 2| 2] 2 2
02100 | 3|3|3 ]3] 3 3
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Table 4 The number of iterations of coarse solver.
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Fig. 7 Rating of communication time and the time of Fine

solver in execution time.

05 Rye=10000000000000 [sec]
Table 5 Execution time and its details [sec] with Ry, = 100.

N, oooo Fine Coarse thom
solver solver
1 | 2.31x10° — - —
4 | 1.85x10% | 1.73 x 10% | 2.92 x 10* | 8.87 x 10*
1.51 x 10% | 1.38 x 103 | 2.48 x 10! | 9.93 x 10!
10 | 834 x10% | 6.92 x 10% | 1.41 x 10! | 1.27 x 102
20 | 5.03x10% | 3.46 x 10% | 7.80 x 10° | 1.49 x 102
50 | 3.19x 102 | 1.39 x 102 | 3.57 x 10° | 1.76 x 102
100 | 2.70 x 102 | 6.98 x 10* | 1.98 x 10° | 1.99 x 102

4.5 O00O0OOO0ODOOCOOOOO

Ry, = 1000 Time slice 0 0 N, = 10,10000000
0000000000000 SpeedupO Fig. 80000
Serial-in-time 0 00 000000000000 OOOCO
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06 Rp=1000000000000 [sec]
Table 6 Execution time and its details [sec] with Ry, = 10.

Ny oooo Fine Coarse thom
solver solver

4 | 1.84x10% | 1.15 x 10% | 1.73 x 10 | 5.19 x 102
1.61 x 10% | 9.22 x 102 | 1.38 x 102 | 5.54 x 102

10 | 1.15 x 10% | 4.61 x 10% | 6.92 x 10" | 6.23 x 10?

20 | 9.23 x 10% | 2.31 x 10% | 3.46 x 10" | 6.58 x 102

50 | 7.86 x 10% | 9.23 x 10 | 1.39 x 10* | 6.80 x 102

100 | 7.41 x 10% | 4.61 x 10> | 6.93 x 10° | 6.88 x 102
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