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Ishioka, K. (2018). A New Recurrence Formula for Efficient
Computation of Spherical Harmonic Transform. JMSJ, 96,
241—-249.
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1 O0dOoogod. cf. libsharp by Martin Reinecke

nttps://gitlab.mpcdf.mpg.de/mtr/libsharp/ ).

nanks to important algorithmic discoveries by Keiichi Ishioka
nttps://www.jstage.jst.go.jp/article/jmsj/96/2/96_2018-019/
and personal communication)”. OO O0OO0O0O0O0OO0O0OOOO.
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Joodd: SHTns
0 0O: Nathanaél Schaeffer (ISTerre, Université de Grenoble)
URL: http://users.isterre.fr/nschaeff/SHTns/

0 0: Schaeffer(2013): Efficient spherical harmonic transforms
aimed at pseudospectral numerical simulations, Geochemistry,

Geophysics, Geosystems, vol. 14, pp.751—758.
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CPU: Broadwell Xeon E5-2699v4 (2200 )x?2

O00000: ifort 19.0.0.117 -xHost -qgopenmp -align array64byte
(SHTns O, gcc 6.3.0, option -O2 -march=native -ffast-math)
AANH0OOOODOODOODOO.

SHTns U, v3.2-r660 OO OO, “New recurrence formula of Ish-
ioka (2018) leading to faster transforms, especially for large
sizes. see https://doi.org/10.2151/jmsj.2018-019" OO OO
000000000 o0000oon, booooooooo(@moag, con-
figure O —enable-ishioka D0 UO0OOOOO0O0OO0O0O0OO0OO0O0OOOO
make OO O 0OOO).




Oo0o0d0dodo(-1,1)00000000, 000 4+ 00000000
000 (SHTns* 0, SHTns O —enable-ishioka 0 maked O O0O).

M = 1023 | M = 2047 | M = 4095
SHTns 1.8x10712 6.1x10719] 1.9x107?
emax | SHTNS* | 8.6x10713] 4.0x10712| 2.3x107 1!
ISPACK3 | 5.1x10713| 1.2x10712| 5.8x1071°
SHTns 57x10~ 14 2.7x10712] 6.5x10°12
ems | SHTNs* | 7.2x10714 1.8x10713| 4.3x10713
ISPACK3 | 4.3x10714| 8.9x107 14| 1.9x1013
M =8191 | M = 16383
SHTns 5.9x10710] 1.5x10°S
€max| SNTns* | 4.3x10711| 6.1x10-11
ISPACK3 | 1.8x10711] 4.1x10~11
SHTns 1.4x10-12] 3.8x10~11
ems | SHTNs* | 7.5x10713| 1.3x1071°
ISPACK3 | 4.3x10713] 7.9x10-13




00000 -0000 100000000000004d (sec)

M = 1023 M = 2047

bwd fwd bwd | fwd

SHTnNs 0.00210.0025]0.014 0.016
SHTns* |0.0016|0.0018|0.010|0.011
ISPACK3 0.0017/0.0014 |0.011 | 0.0094

M =4095 | M =38191 | M = 163383

bwd | fwd bwd | fwd bwd | fwd

SHTnNs 0.11 |0.12 |0.87/0.88 |7.0 6.8
SHTns* |0.075/0.072/0.56/0.52 4.6 4.0
ISPACK30.075/0.064|0.53/0.45 (4.0 3.4




Jd -ty oottt

Turbo OO d, 2.6GHz

000 GFlopsO(DOOOOOO
Jooodooo, AvXOoodo cPuodod 1.8GHz OOO
1.8 x 16 x 44 = 1267GFlops.
Jodoood, 2.6 x 16 x 44 = 1830GFlops.

DGEMM

4000 x 40000 4000 x 20000 00 b OO0 onOOoobOoOnO
1, 1230GFlops).

M = 1023 | M = 2047
bwd | fwd | bwd | fwd
ISPACK3 | 651 | 823 |813 | 940
M =4095| M =8191 M = 16383
bwd | fwd |bwd |fwd |bwd |fwd
ISPACK3|933 1090105211245 11111 1311
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TODO

o DDLU UUOOOOOOOO ML

e FFTUOOOO, COS, SINOOO, 200, 3000 FFTOO O
e PythonU OO OOOOOOO
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