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w

v oya K# xu
Ep BRNG wxBp ! YfoOUABK wx®p ! Yfpo ! Qnm
E5-2699 V4 8280L o I A /bK

MCG31ml 2,05 1,60
R250 4,22 4,64
MRG32k3a 9,84 9,08
MCG59 2,07 1,08
WH 4,83 2,78
SOBOL 0,90 0,69
NIEDERR 0,86 0,61
MT19937 1,62 0,82
MT2203 1,64 0,94
SFMT19937 1,36 1,23
Philox4x32 -10 3,70 1,74
ARS-5 1,68 1,80
MCG31ml 1,83 1,23
R250 4,98 4,86
MRG32k3a 9,36 8.49
MCG59 1,95 0,88
WH 4,70 2.61
SOBOL 1,34 0,90

L NIEDERR 1,34 0,90
MT19937 2,30 1,07
MT2203 2,39 1.15
SFMT19937 1,77 1,85
Philox4x32 -10 4,23 2,05
ARS-5 1,98 1,81

o BXuv EOkKWbX] K pr XCIl ¢

0 UXWP | YfPDOYVA] kE52699v4:2x22 i x CPU (X Kk 2.20GHz)v

Red Hat* Enterprise Linux* S erver 7.2
0 UXWPR ! Yfpo ! Qmb u@rowaj! kK 322 Mx CPU (CX
2.70GHz)uRed Hat* Enterprise Linux* Server 7.5
o VOyb k ¢ XK X0000 ECh®aR Y pr XCl @
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Performance vs. Parameter —— MGG

vsRngGamma, VSL_RNG_METHOD_GAMMA_GNORM ——Res0
——MRG32K3A

— MCG58

—WH

—S50BOL

——NMNIECERR

——MT19937
MT2202

— ST 19937

s PR 55

s PHILOX 4 X 32X 10

Performance is measured on
Intel(R) Xeon(R) CPU E&-
2699v4 @ 2.20GHz (2x22
cares, 55ME cache), Red
Hat* Enterprise Linux® Server
7.2

CPE

0.01 0.1 1 10 100
Vector length = 1000

alpha

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, referto
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners

Performance vs. Vector length —_meen
vsRngUniform, VSL_RNG_METHOD_UNIFORM_STD ——R250

—— MRGIZK3A

——MCGSS

—WH

— SOBOL

NIEDERR

—_—NT19937
MT22303

— SFMT 19937

ARSS

s PHILOX 4 X Z2X 10

Performance is measured on

Intel(R) Xeon(R) Platinum

8280L CPU @ 2.TOGHz

(2%28 cores, 38.5MB cache),

Red Hat" Enterprise Linux*
— = Server 7.5

0.1 1 10 100 1000 10000 100000

Distribution parameters

a=0, b=1

CPE

Vector Length

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, referto
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners



@by (ICDF)

v oya K# xu
Ep BRNG wxBp ! YfoOUABK wx®p ! Yfpo ! Qnm
E5-2699 V4 8280L o1 i A /BK

MCG31ml 5,48 3,21
R250 7,70 6,26
MRG32k3a 13,26 10,67
MCG59 5,51 2,69
WH 8,17 4,39
SOBOL 4,33 2,33
NIEDERR 4,29 2,37
MT19937 5,07 2,44
MT2203 5,07 2,58
SFMT19937 4,84 2,90
Philox4x32 -10 7,14 3,36
ARS-5 5,13 3,41
MCG31ml 8,29 4,84
R250 11,51 9,07
MRG32k3a 15,89 12,14
MCG59 8,43 4,47
WH 11,22 6,21
SOBOL 7,76 4,72

L NIEDERR 7,79 4,72
MT19937 8,81 4,68
MT2203 8,90 4,77
SFMT19937 8,33 5,48
Philox4x32 -10 10,73 5,68
ARS-5 8,48 5,42

o BXuv EOkKWbX] K pr XCIl ¢

0 UXMP I Y POV A] kE52699v4:2x22 i x CPU (X Kk 2.20GHz)u

Red Hat* Enterprise Linux* Server 7.2
0 UXWPR ! Yfpo ! Qmb u@rowaj! kK 322 Mx CPU (CX
2.70GHz)uRed Hat* Enterprise Linux* Server 7.5
o VOyb k ¢ XK X0000 ECh®aR Y pr XCl @



@by (BOXMULLER)

Vv oya' K# xn
Ep BRNG wxBp ! YfoOUABK wx®p ! Yfpo ! Qnm
E5-2699 V4 8280L o I A /bK

MCG31ml 9,09 5,93
R250 12,25 10,86
MRG32k3a 24,12 20,21
MCG59 9,18 4,88
WH 14,28 7,98
SOBOL 6,47 3,87
NIEDERR 6,44 3,84
MT19937 8,25 4,29
MT2203 8,27 4,69
SFMT19937 7,28 5,02
Philox4x32 -10 11,83 5,91
ARS-5 8,07 6,11
MCG31ml 17,62 7,96
R250 23,10 15,44
MRG32k3a 33,74 22,48
MCG59 17,88 7,24
WH 23,22 10,46
SOBOL 17,33 7,78

L NIEDERR 17,28 7,77
MT19937 19,52 7,94
MT2203 18,84 7,68
SFMT19937 17,73 9,19
Philox4x32 -10 22,09 9,34
ARS-5 17,64 8,82

o BXuv EOkKWbX] K pr XCIl ¢

0 UXWP | YfPDOYVA] kE52699v4:2x22 i x CPU (X Kk 2.20GHz)v

Red Hat* Enterprise Linux* Server 7.2
0 UXWPR ! Yfpo ! Qmb u@rowaj! kK 322 Mx CPU (CX
2.70GHz)uRed Hat* Enterprise Linux* Server 7.5
o VOyb k ¢ XK X0000 ECh®aR Y pr XCl @



@ebni (BOXMULLER2)

v oya K# xu
Ep BRNG wxBp ! YfoOUABK wx®p ! Yfpo ! Qnm
E5-2699 V4 8280L or i A /bK

MCG31ml 6,00 3,92
R250 8,22 6,99
MRG32k3a 13,81 11,33
MCG59 6,05 3,39
WH 8,73 5,11
SOBOL 4,89 3,06
NIEDERR 4,85 3,10
MT19937 5,64 3,18
MT2203 5,66 3,30
SFMT19937 5,44 3,68
Philox4x32 -10 7,67 4,06
ARS-5 5,63 4,12
MCG31ml 11,23 5,18
R250 14,49 9,47
MRG32k3a 18,90 12,46
MCG59 11,37 4,81
WH 14,15 6,43
SOBOL 10,73 5,11

L NIEDERR 10,75 5,11
MT19937 11,78 511
MT2203 11,83 5,05
SFMT19937 11,35 5,86
Philox4x32 -10 13,66 6,04
ARS-5 11,42 5,78

o BXuv EOkKWbX] K pr XCIl ¢

0 UXWP | YfPDOYVA] kE52699v4:2x22 i x CPU (X Kk 2.20GHz)u

Red Hat* Enterpr ise Linux* Server 7.2
0 UXWPR ! Yfpo ! Qmb u@rowaj! kK 322 Mx CPU (CX
2.70GHz)uRed Hat* Enterprise Linux* Server 7.5
o VOyb k ¢ XK X0000 ECh®aR Y pr XCl @
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FP
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MCG31m1l
R250
MRG32k3a
MCG59
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SOBOL
NIEDERR
MT19937
MT2203
SFMT19937
Philox4x32 -10
ARS-5
MCG31m1l
R250
MRG32k3a
MCG59

WH

SOBOL
NIEDERR
MT19937
MT2203
SFMT19937
Philox4x32 -10
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B >XKvu
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wxBp ! YfoOUABK
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7,97
10,23
15,76
7,99
10,68
6,98
7,00
7,59
7,58
7,34
9,63
7,61
10,47
13,72
18,09
10,62
13,39
9,86
9,85
10,99
11,07
10,52
12,92
10,66

EOk Wb Xx j Kpr XCI ¢

0 UXWPR ! Y @Dy Aj k E5-2699v4:2x22 i x CPU (X
Red Hat* Enterprise Linux* Server 7.2

o YXuPR ! Yfpo

2.70GHz)uRed Hat* Enterprise Linux* Server 7.5

V Oyb k ¢ XK>XXu1000

EChH®R ¥

pr Xcl o

wx Ap ! YT Platinum

7,42
10,50
14,87
6,94
8,62
8,32
8,32
6,75
6,80
7,21
7,59
7,63
7,00
11,47
14,53
6,73
8,89
8,77
8,87
6,88
6,95
7,84
8,00
7,66

I Qmb u@loyvAj! K 3>922 Mx CPU Xk K

8280L o y A /bK

2.20GHz)u
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Performance vs. Dimension MCG31

vsRngGaussianMV, VSL_RNG_METHOD_GAUSSIANMV_ICDF, ——Re50

VSL_MATRIX_STORAGE_FULL ——MRG32K3A
——MCG59

25 . ; : . —WH

— SOBOL
——NIEDERR
— M T19937
—MT2203

w— SEMT 19937
— ARSS

s PHILOX4X32X10

Performance is measured on
Intel(R) Xeon(R) CPU ES-
2699 v4 @ 2.20GHz (2x22
cores, 55MB cache), Red
Hat* Enterprise Linux* Server
04 : : : : : ; § 72

0 5 10 15 20 25 30 35
Vector length = 1000

20

15 4

Dimension

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, refer to
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners

Performance vs. Dimension =Ltz

vdRngGaussianMV, VSL_RNG_METHOD_GAUSSIANMY_ICDF, — G

VSL_MATRIX_STORAGE_FULL —— MRGIZKIA
—— MCGSS

25 - — W
——S0B0OL
——MNIEDERR
——MT19937
—NT2203
SFMT 19937

20 -

15 -

— ARSE
s PHILOK 4 X321 0

Performance is measured on

Intel{R) Xeon(R) CPU ES-

5 - 2689 v4 @ 2.20GHz (2x22
cores, 55MB cache), Red
Hat* Enterprise Linux* Server

04 ¢ : r : : k . T.2

0 5 10 16 20 25 30 a5
Vector length = 1000

Dimension

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, referto
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Netice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners
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Performance vs. Dimension
vsRngGaussianMV, VSL_RNG_METHOD_GAUSSIANMV_ICDF,
VSL_MATRIX_STORAGE_FULL

0 5 10 15 20 25 30 35

Dimension

—MCG31
——R250
——MRG32K3A
—MCG59
—WH

— SOBOL
——NIEDERR
—MT19937
—MT2203
w— SFMT 19937
— ARSS

s PHILOX4X32X10

Performance is measured on
Intel(R) Xeon(R) Platinum
8280L CPU @ 2.70GHz
(2x28 cores, 38.5MB cache),
Red Hat* Enterprise Linux*
Server 7.5

Vector length = 1000

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance

tests and on the performance of Intel products, refer to
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software

products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners

Performance vs. Dimension
vdRngGaussianMV, VEL_RNG_METHOD_GAUSSIANMY_ICDF,
VEL_MATRIX_STORAGE_FULL

0 5 10 15 20 25 30 a5

—MCGIH
——R250
——MRGI2ZK3A
——MCG58
—WH

— SOBOL
——MNIEDERR
—— MT19937
———MT2303
— SEFMT 19937
— AR S5
s PHILOX 4 X 32510

Performance is measured on
Intel(R) Xeon(R) Platinum
8280L CPU @ 2.70GHz
(2x28 cores, 38.5MB cache),
Red Hat* Enterprise Linux®
Server 7.5

Vector length = 1000

Dimension

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance

tests and on the performance of Intel products, referto
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software

products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners
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&b MVY  (BOXMULLER)

v oya K# xu
Ep BRNG wxBp ! YfoOUABK wx®p ! Yfpo ! Qnm
E5-2699 V4 8280L o I A /bK

MCG31ml 11,64 10,21
R250 14,79 15,19
MRG32k3a 26,64 24,50
MCG59 11,73 9,29
WH 16,90 12,29
SOBOL 9,54 10,87
NIEDERR 9,62 10,86
MT19937 10,81 8,79
MT2203 10,80 9,01
SFMT19937 9,87 9,46
Philox4x32 -10 14,38 10,26
ARS-5 10,60 10,43
MCG31ml 20,35 10,68
R250 25,97 18,17
MRG32k3a 36,63 25,10
MCG59 20,64 10,05
WH 26,18 13,05
SOBOL 19,17 13,02

L NIEDERR 19,16 13,04
MT19937 22,34 10,55
MT2203 21,69 10,36
SFMT19937 20,43 11,76
Philox4x32 -10 25,15 11,89
ARS-5 20,47 11,54

o BXuv EOkKWbX] K pr XCIl ¢

0 UXWP | YfPDOYVA] kE52699v4:2x22 i x CPU (X Kk 2.20GHz)v

Red Hat* Enterprise Linux* Server 7.2
0 YXKWPR ! Yf platinum8280L OF' y Aj k:2x22i x CPU X K
2.70GHz)uRed Hat* Enterprise Linux* Server 7.5
o VOyb k ¢ XK X0000 ECh®aR Y pr XCl @
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Performance vs. Dimension =tz

vsRngGaussianMV, VSL_RNG_METHOD_GAUSSIANMV_BOXMULLER, | — R0

VEL_MATRIX_STORAGE_FULL —— MRGI2K3A
——MCG5

35 —— ol
——soBoL
NIEDERR

30
——MT19937
25

MT2203
20 — SEMT 10837
ARSS
15 s PHI LOX 4 X 321 0
Performance is measured on
10 Intel(R) Xeon(R) CPU ES-
2699 v4 @ 2.20GHz (2x22
5 cores, 55MB cache), Red
Hat* Enterprise Linux® Server
0 7.2

0 5 10 15 20 25 30 35
Vector length = 1000

Dimension

Performance tests and ratings are measured using specific computer systems and/or compenents and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, referto
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners

Performance vs. Dimension e
vdRngGaussianMV, VSL_RNG_METHOD_GAUSSIANMY_BOXMULLER, — RS0
VSL_MATRIX_STORAGE_FULL ——MRG3ZK3A
——MCGER
45 ——WH
——SOBOL
40 ——NIEDERR
35 —— MT19937
30 MT2203
25 SFMT19937
— ARG
20 e PHILOX 4 X 32 X1 0
15 Performance is measured on
InteliR) Xeon(R) CPU ES-
10 2699 v4 @ 2.20GHz (2x22
E 5 cores, S5MBE cache), Red
Q Hat* Enterprise Linux* Server
0 7.2
0 5 10 15 20 25 30 35

Vector length = 1000

Dimension

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, referto
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Netice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners
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Performance vs. Dimension ——MCGH
vsRngGaussianMV, VSL_RNG_METHOD_GAUSSIANMY_BOXMULLER, — RS0
VSL_MATRIX_STORAGE_FULL ——MRG32K3IA
——NCG5s
30 - — W
—— SOBOL
25 —  WIEDERR
e [ T 1 98037
20 - —— MT2203
SEMT19937

15 - — A RES5
/_/J\W\ e PHILOXA X321 0

Performance is measured on
Intel(R) Xeon(R) Platinum
8280L CPU @ 2.7T0GHz

& 5 (2x28 cores, 38.5MB cache),
(#] Red Hat" Enterprise Linux*
04 ; - : : : k . Server 7.5
0 5 10 15 20 25 30 35

Vector length = 1000

Dimension

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, referto
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners

Performance vs. Dimension i
vdRngGaussianMV, VSL_RNG_METHOD_GAUSSIANMV_BOXMULLER, R250
VSL_MATRIX_STORAGE_FULL ——MRG32K3A
——MCG59
35 - " . y —WH
—— SOBOL
30 | i ——NIEDERR
25 | ——MT19937
———MT2203
20 - w— SEMT 19937
w—ARSS
15 4 s PHILOX 4 X32X10
| Performance is measured on
10 4 Intel(R) Xeon(R) Platinum
| 8280L CPU @ 2.70GHz
w 54 ‘ (2x28 cores, 38.5MB cache),
O Red Hat* Enterprise Linux*
04 : . : : : ; . Server7.5
0 5 10 15 20 25 30 35

Vector length = 1000

Dimension

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, refer to
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners
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e bun MVH (BOXMULLER?2)

v oya K# xu
ep BRNG wx ®p Yf porlyanpK wx®p ! Yfpo ! Qn
E5-2699 V4 8280L or i A ;bK

MCG31ml 8,53 8,17
R250 10,75 11,29
MRG32k3a 16,29 15,58
MCG59 8,56 7,67
WH 11,20 9,37
SOBOL 7,54 9,15
NIEDERR 7,57 9,13
MT19937 8,15 7,49
MT2203 8,16 7,57
SFMT19937 7,99 8,03
Philox4x32 -10 10,17 8,34
ARS-5 8,16 8,38
MCG31ml 13,47 7,68
R250 16,69 11,97
MRG32k3a 21,35 14,86
MCG59 13,61 7,41
WH 16,39 9,03
SOBOL 12,86 9,66

i NIEDERR 12,87 9,65
MT19937 14,02 7,66
MT2203 14,06 7,57
SFMT19937 13,64 8,36
Philox4x32 -10 15,92 8,69
ARS-5 13,65 8,44

0 BXv EOKkKubxj K pr&l ¢

0 UXWP ! Y @OV Aj kE5-2699v4:2x22 i x CPU(CX K 2.20GHz)u

Red Hat* Enterprise Linux* Server 7.2
0 YXWPR ! Yfpo ! Qmb u@loywj!ka 3x922 Mx CPU (CX K
2.70GHz)uRed Hat* Enterprise Linux* Server 7.5
o VO k ¢ KK XK2000 EChH®P Y pr XCl ¢
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Performance vs. Dimension —— el

vsRngGaussianMV, VSL_RNG_METHOD_GAUSSIANMV_BOXMULLER2, — fe%
VSL_MATRIX_STORAGE_FULL ——MRG32K3A

—MCG59
25 - A . , ——WH
— SOBOL
——NIEDERR
—MT19937
— M T2203
w— SEMT 19937
w—ARSS
s PHILOX4X32X10

Performance is measured on
Intel(R) Xeon(R) CPU ES5-
2699v4 @ 2.20GHz (2x22
cores, 55MB cache), Red
Hat* Enterprise Linux* Server
0 4 : - s : : : \ 72

0 5 10 15 20 25 30 35
Vector length = 1000

20 4

15 4

Dimension

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, refer to
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners

Performance vs. Dimension Lzes]

vdRngGaussianMV, VSL_RNG_METHOD_GAUSSIANMVY_BOXMULLER2, — R0

VSL_MATRIX_STORAGE_FULL ——MRG3ZK3A
—— MCGEY

30 - —— W
—S0BOL
——MNIEDERR

— TS 3T

— T2203
SFMT19937
— A RS5

e PHILOX A X 32X 10

10 - Performance is measured on
Intel(R) Xeon({R) CPU E5-
2698 v4 @ 2.20GHz (2x22
cores, 55MB cache), Red
Hat* Enterprise Linux* Server
0 ; : : : . } T2

0 5 10 15 20 25 30 35

Vector length = 1000

Dimension

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, referto
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Netice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners
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vsRngGaussianMV, VSL_RNG_METHOD_GAUSSIANMV_BOXMULLER2, = —Re50

VSL_MATRIX_STORAGE_FULL ——MRG32K3A
——MCG59

20 ——— e S —WH

- SOBOL
——NIEDERR
—MT19937
e M T2203

w— SFMT 19937
w— ARSS

e PHILOX4X32X10

Performance is measured on
Intel(R) Xeon(R) Platinum
8280L CPU @ 2.70GHz
(2x28 cores, 38.5MB cache),
Red Hat* Enterprise Linux*
Server 7.5

18 -
16
14 -
12 4
10 -

CPE
onN & O ®

0 5 10 15 20 25 30 35
Vector length = 1000

Dimension

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, refer to
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners

Performance vs. Dimension —— ]

vdRngGaussianMV, VSL_RNG_METHOD_GAUSSIANMV_BOXMULLER2, & — R0

VSL_MATRIX_STORAGE_FULL ——MRG32K3A
——MCG59

——S0BOL
——NIEDERR
——MT19937
——MT2203
e SEMT 19937
s ARSS

e PHILOX4X 32X 10

Performance is measured on
Intel(R) Xeon(R) Platinum
8280L CPU @ 2.70GHz
(2x28 cores, 38.5MB cache),
Red Hat* Enterprise Linux*
0 - - ; : . Server7.5

0 5 10 15 20 25 30 35
Vector length = 1000

20 -

15 4

Dimension

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, refer to
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners
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Ep BRNG wxBp ! YfoOUABK wx®p ! Yfpo ! Qnm
E5-2699 V4 8280L o I A /bK

MCG31ml 3,87 2,61
R250 6,08 5,68
MRG32k3a 11,65 10,08
MCG59 3,95 2,09
WH 6,65 3,79
SOBOL 2,61 1,78
NIEDERR 2,61 1,78
MT19937 3,48 1,91
MT2203 3,47 1,98
SFMT19937 3,19 2,32
Philox4x32 -10 5,53 2,80
ARS-5 3,561 2,83
MCG31ml 7,19 3,38
R250 10,37 7,63
MRG32k3a 14,74 10,65
MCG59 7,29 3.01
WH 10,09 4,77
SOBOL 6,47 2,99

L NIEDERR 6,48 3,00
MT19937 7,69 3,23
MT2203 7,76 3,30
SFMT19937 7,21 4,02
Philox4x32 -10 9,59 4,23
ARS-5 7,34 3,96

o BXuv EOkKWbX] K pr XCIl ¢

0 UXWP | YfPDOYVA] kE52699v4:2x22 i x CPU (X Kk 2.20GHz)v

Red Hat* Enterprise Linux* Server 7.2
0 UXWPR ! Yfpo ! Qmb u@rowaj! kK 322 Mx CPU (CX
2.70GHz)uRed Hat* Enterprise Linux* Server 7.5
o VOyb k ¢ XK X0000 ECh®aR Y pr XCl @
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v oya K# xu

FP

0

(0]

BRNG

MCG31ml
R250
MRG32k3a
MCG59

WH

SOBOL
NIEDERR
MT19937
MT2203
SFMT19937
Philox4x32 -10
ARS-5
MCG31ml
R250
MRG32k3a
MCG59

WH

SOBOL
NIEDERR
MT19937
MT2203
SFMT19937
Philox4x32 -10
ARS-5

BXuv EOkKWbX] K pr XCIl ¢

0 UXWPR ! Y @Dy Aj k E5-2699v4:2x22 i x CPU (X
Red Hat* Enterprise Linux* Serv er 7.2

o YXuPR ! Yfpo

wxBp ! YfoOUABK
E5-2699 V4

6,53
9,64
21,50
6,61
11,79
3,91
3,85
5,70
5,69
4,71
9,28
5,49
10,29
15,53
25,58
10,57
15,87
9,19
9,20
11,42
11,39
9,80
14,59
10,29

2.70GHz)uRed Hat* Enterprise Linux* Server 7.5

V Oyb k ¢ YKK >K0000

EChH®R ¥

19

pr Xcl o

wx A&p ! YT Platinum

4,38
9,21
18,63
3,40
6,34
2,27
2,26
2,81
3,14
3,37
4,35
4,48
5,00
12,37
19,52
4,28
7,37
4,11
4,11
4,63
4,72
5,88
6,32
5,85

I Qmb u@loyvAj! K 3>922 Mx CPU Xk K

8280L o1 I A /BK

2.20GHz)u
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v oya K# xu
Ep BRNG wxBp ! YfoOUABK wx®p ! Yfpo ! Qnm
E5-2699 V4 8280L o I A /bK

MCG31ml 4,10 2,72
R250 6,32 5,82
MRG32k3a 11,90 10,19
MCG59 4,14 2,25
WH 6,85 3,90
SOBOL 2,97 1,83
NIEDERR 2,95 1,89
MT19937 3,71 2,02
MT2203 3,71 2,09
SFMT19937 3,43 2,49
Philox4x32 -10 5,77 2,93
ARS-5 3,76 2,97
MCG31ml 7,46 3,62
R250 10,68 7,87
MRG32k3a 15,11 10,90
MCG59 7,59 3,26
WH 10,43 4,99
SOBOL 7,08 3,35

L NIEDERR 7,07 3,35
MT19937 8,02 3,44
MT2203 8,09 3,57
SFMT19937 7,58 4,28
Philox4x32 -10 9,95 4,49
ARS-5 7,68 4,21

o BXuv EOkKWbX] K pr XCIl ¢

0 UXWP I YfPDOYVA] kE52699 v4:2x22 i x CPU Xk Kk 2.20GHz)v

Red Hat* Enterprise Linux* Server 7.2
0 UXWPR ! Yfpo ! Qmb u@rowaj! kK 322 Mx CPU (CX
2.70GHz)uRed Hat* Enterprise Linux* Server 7.5
o VOyb k ¢ XK X0000 ECh®aR Y pr XCl @
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v oya K# xu
Ep BRNG wxBp ! YfoOUABK wx®p ! Yfpo ! Qnm
E5-2699 V4 8280L o I A /bK

MCG31ml 4,86 3,14
R250 7,08 6,22
MRG32k3a 12,69 10,62
MCG59 4,91 2,62
WH 7,61 4,32
SOBOL 3,75 2,25
NIEDERR 3,69 2,29
MT19937 4,47 2,36
MT2203 4,49 2,51
SFMT19937 4,22 2,81
Philox4x32 -10 6,55 3,28
ARS-5 4,52 3,33
MCG31ml 7,36 3,78
R250 10,52 8,02
MRG32k3a 14,89 11,05
MCG59 7,50 3,42
WH 10,25 5,13
SOBOL 6,89 3,47

L NIEDERR 6,90 3,47
MT19937 7,85 3,63
MT2203 7,93 3,69
SFMT19937 7,38 4,42
Philox4x32 -10 9,77 4,61
ARS-5 7,51 4,35

o BXuv EOkKWbX] K pr XCIl ¢

0 UXWP | YfPDOYVA] kE52699v4:2x22 i x CPU (X Kk 2.20GHz)v

Red Hat* Enterprise Linux* Server 7.2
0 UXWPR ! Yfpo ! Qmb u@rowaj! kK 322 Mx CPU (CX
2.70GHz)uRed Hat* Enterprise Linux* Server 7.5
o VOyb k ¢ XK X0000 ECh®aR Y o XCI @
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v oya K# xu
Ep BRNG wxBp ! YfoOUABK wx®p ! Yfpo ! Qnm
E5-2699 V4 8280L o I A /bK

MCG31ml 4,78 3,11
R250 6,98 6,29
MRG32k3a 12,57 10,59
MCG59 4,80 2,60
WH 7,48 4,30
SOBOL 3,62 2,24
NIEDERR 3,60 2,28
MT19937 4,40 2,35
MT2203 4,38 2,49
SFMT19937 4,11 2,95
Philox4x32 -10 6,46 3,41
ARS-5 4,41 3,43
MCG31ml 10,95 4,35
R250 14,23 8,61
MRG32k3a 18,60 11,63
MCG59 11,11 3,99
WH 13,91 5,76
SOBOL 10,59 4,13

L NIEDERR 10,58 4,12
MT19937 11,51 4,21
MT2203 11,59 4,27
SFMT19937 11,05 5,02
Philox4x32 -10 13,43 5,19
ARS-5 11,18 4,93

o BXuv EOkKWbX] K pr XCIl ¢

0 UXWP | YfPDOYVA] kE52699v4:2x22 i x CPU (X Kk 2.20GHz)v

Red Hat* Enterprise Linux* Server 7.2
0 UXWPR ! Yfpo ! Qmb u@rowaj! kK 322 Mx CPU (CX
2.70GHz)uRed Hat* Enterprise Linux* Server 7.5
o VOyb k ¢ XK X0000 ECh®aR Y pr XCl @
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v oya K# xu
Ep BRNG wxBp ! YfoOUABK wx®p ! Yfpo ! Qnm
E5-2699 V4 8280L o I A /bK

MCG31ml 6,93 3,99
R250 9,19 7,04
MRG32k3a 14,71 11,45
MCG59 6,97 3,47
WH 9,65 5,18
SOBOL 5,81 3,12
NIEDERR 5,78 3,16
MT19937 6,53 3,22
MT2203 6,53 3,36
SFMT19937 6,32 3,72
Philox4x32 -10 8,59 4,14
ARS-5 6,58 4,20
MCG31ml 11,96 6,09
R250 15,24 10,37
MRG32k3a 19,57 13,42
MCG59 12,10 5,73
WH 14,90 7,51
SOBOL 11,58 5,86

L NIEDERR 11,57 5,85
MT19937 12,50 5,97
MT2203 12,57 6,01
SFMT19937 12,01 6,72
Philox4x32 -10 14,42 6,95
ARS-5 12,16 6,70

o BXuv EOkKWbX] K pr XCIl ¢

0 UXWP | YfPDOYVA] kE52699v4:2x22 i x CPU (X Kk 2.20GHz)v

Red Hat* Enterprise Linux* Server 7.2
0 UXWPR ! Yfpo ! Qmb u@rowaj! kK 322 Mx CPU (CX
2.70GHz)uRed Hat* Enterprise Linux* Server 7.5
o VOyb k ¢ XK X0000 ECh®aR Y pr XCl @
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v oya K# xu
Ep BRNG wxBp ! YfoOUABK wx®p ! Yfpo ! Qnm
E5-2699 V4 8280L o1 u A BK

MCG31ml 5,68 3,57
R250 7,90 6,71
MRG32k3a 13,47 11,04
MCG59 5,76 3,17
WH 8,44 4,87
SOBOL 4,58 2,70
NIEDERR 4,51 2,74
MT19937 5,30 2,85
MT2203 5,29 2,95
SFMT19937 5,04 3,36
Philox4x32 -10 7,34 3,83
ARS-5 5,32 3,86
MCG31ml 12,62 5,50
R250 15,81 9,75
MRG32k3a 20,16 12,77
MCG59 12,76 5,13
WH 15,50 6,91
SOBOL 12,18 5,23

L NIEDERR 12,20 5,24
MT19937 13,10 5,36
MT2203 13,19 5,42
SFMT19937 12,66 6,17
Philox4x32 -10 15,04 6,36
ARS-5 12,77 6,07

o BXuv EOKkKWbXK pr XCl ¢

0 UXWP | YfPDOYVA] kE52699v4:2x22 i x CPU (X Kk 2.20GHz)u

Red Hat* Enterprise Linux* Server 7.2
0 UXWPR ! Yfpo ! Qmb u@rowaj! kK 322 Mx CPU (CX
2.70GHz)uRed Hat* Enterprise Linux* Server 7.5
o VOyb k ¢ XK X0000 EChaR Y pr Xl ¢
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v oya K& xu
Ep BRNG wxBp ! YfoOUABK wx®p ! Yfpo ! Qnm
E5-2699 V4 8280L o I A /bK

MCG31ml 22,33 20,84
R250 26,74 26,99
MRG32k3a 38,02 35,83
MCG59 22,51 19,96
WH 28,20 23,64
SOBOL 21,35 21,37
NIEDERR 21,61 21,42
MT19937 21,96 19,74
MT2203 21,71 19,72
SFMT19937 21,64 20,94
Philox4x32 -10 25,96 21,44
ARS-5 21,51 21,23
MCG31ml 30,48 21,84
R250 37,59 30,89
MRG32k3a 46,39 36,68
MCG59 30,47 20,93
WH 36,23 24,72
SOBOL 20,80 13,12

L NIEDERR 20,75 13,19
MT19937 32,39 22,24
MT 2203 31,91 21,81
SFMT19937 31,02 23,53
Philox4x32 -10 35,84 23,94
ARS-5 30,98 23,29

o BXuv EOkKWbX] K pr XCIl ¢

0 UXWP | YfPDOYVA] kE52699v4:2x22 i x CPU (X Kk 2.20GHz)v

Red Hat* Enterprise Linux* Server 7.2
0 YXXWPR Yfpo ! Qmbuj OVHAPB22MI x CPUCk K
2.70GHz)uRed Hat* Enterprise Linux* Server 7.5
o VOyb k ¢ XK X0000 ECh®aR Y pr XCl @
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Performance vs. Parameter ekl

vsRngGamma, VSL_RNG_METHOD_GAMMA_GNORM ——Re50
——MRGA2KIA

——MCG58
—WH
—S0B0L
NIEDERR
——MT19937
———MT2203
—SFMT 19937
ARSS

s PHILOX 4 X32X 10

Performance is measured on
Intel(R) Xeon({R) CPU ES-
2699 v4 @ 2.20GHz (2x22
cares, 55ME cache), Red
Hat* Enterprise Linux® Server
7.2

CPE

0.01 0.1 1 10 100
Vector length = 1000

alpha

Performance tests and ratings are measured using specific computer systems and/or compenents and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, referto
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners

Performance vs. Parameter ——MCG3
vdRngGamma, VSL_RNG_METHOD_GAMMA_GNORM ——R250

—— MRGIZKIA
——MCG59

80 —WH

—S0BOL

——HNIEDERR

——MT19837

——MNT2203

SFMT19937

—ARSS

s PHILOX4X32X10

Performance is measured on

Intel{R) Xeon(R) CPU ES-

2689 v4 @ 2.20GHz (2x22

cores, 55MB cache), Red

Hat* Enterprise Linux* Server
0 7.2

0.01 0.1 1 10 100

Vector length = 1000

CPE

alpha

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, refer to
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Netice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners
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Performance vs. Parameter =Ltz

vsRngGamma, VSL_RNG_METHOD_GAMMA_GNORM —a
——MRG32K3A
— G5
120 — W
—— S0BOL
100 ——MNIEDERR
——MT19937
a0 —lT2203
SFMT 19937
60 — ARSE
s PHILOK 4 X321 0
40 Performance is measured on

Intel(R) Xeon(R) Platinum
8280L CPU @ 2.70GHz
(2%28 cores, 38.5MB cache),
Red Hat" Enterprise Linux*
G- T Server 7.5
0.01 0.1 1 10 100
Vector length = 1000

CPE

alpha

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, refer to
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners

Performance vs. Parameter —— MCG31

vdRngGamma, VSL_RNG_METHOD_GAMMA_GNORM ——Re50
—— MRG3ZK3A

——MCG5
70 — W
—S0OBOL
NIEDERR
— 83T
———MT2203
— SFMT 19937
ARSS
s PHILOX A X 32X 10

Performance is measured on
Intel(R) Xeon(R) Platinum
8280L CPU @ 2.70GHz
(2x28 cores, 38.5ME cache),
Red Hat" Enterprise Linux®
Server 7.5

CPE

0.01 0.1 1 10 100
Vector length = 1000

alpha

Performance tests and ratings are measured using specific computer systems and/or compenents and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, referto
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners
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v oya K# xu
Ep BRNG wxBp ! YfoOUABK wx®p ! Yfpo ! Qnm
E5-2699 V4 8280L o I A /bK

MCG31ml 24,30 17,66
R250 29,74 25,13
MRG32k3a 42,93 35,44
MCG59 24,21 16,51
WH 30,63 20,74
SOBOL 23,42 20,45
NIEDERR 23,52 20,44
MT19937 23,92 16,50
MT2203 23,79 16,29
SFMT19937 23,26 17,50
Philox4x32 -10 28,86 18,84
ARS-5 24,26 19,05
MCG31ml 43,88 23,31
R250 51,71 33,15
MRG32k3a 61,75 40,12
MCG59 44,11 22,40
WH 50,97 27,09
SOBOL 39,12 19,65

L NIEDERR 39,10 19,67
MT19937 45,74 23,37
MT2203 45,24 22,99
SFMT19937 44,56 25,01
Philox4x32 -10 50,62 26,22
ARS-5 44,87 25,22

o BXuv EOkKWbX] K pr XCIl ¢

0 UXWP | YfPDOYVA] kE52699v4:2x22 i x CPU (X Kk 2.20GHz)v

Red Hat* Enterprise Linux* Server 7.2
0 UXWPR ! Yfpo ! Qmb u@rowaj! kK 322 Mx CPU (CX
2.70GHz)uRed Hat* Enterprise Linux* Server 7.5
o VOyb k ¢ XK X0000 ECh®aR Y pr XCl @
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Performance vs. Parameter s
vsRngBeta, VSL_RNG_METHOD_BETA_CJA R2s0
—— MRGIZKIA
——MCG50
160 —— K
—— SOBOL
14 NIEDERR
120 —— M T19937
-MT2203
100
— ST 19937
ARSS
s PHILOX 4 X 3210
Performance is measured on
40 Intel{R) Xeon(R) CPU ES-
2699 v4 @ 2.20GHz (2x22
W 20 cores, 55MB cache), Red
Q Hat* Enterprise Linux* Server
G 7.2
0.01 0.1 1 10 100
Vector length = 1000
Parameatar p=10
q

Performance tests and ratings are measured using specific computer systems and/or compenents and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, referto
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners

Performance vs. Parameter ——MCG31
vdRngBeta, VSL_RNG_METHOD_BETA_CJA ——R250

—— MRG3ZKIA
—— MCG59

120 — W
——SOBOL
——NIEDERR
—MT19937

-MT2203

SFMT 19937

6 — AR GE

e PHILOX 4 X321 0

40 Performance is measured on
Intel(R) Xeon{R) CPU E5-
2698 v4 @ 2.20GHz (2x22
cores, 55MB cache), Red
Hat* Enterprise Linux* Server
0 72
0.01 0.1 1 10 100
Vector length = 1000
Parameter p=10

20

CPE

q

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, refer to
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Netice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners
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vsRngBeta, VSL_RNG_METHOD_BETA_CJA ——Res0
—MRG32K3A

—MCGS59
— SOBOL
——NIEDERR
—MT19937
——MT2203
w— SEMT 19937
w— ARSS
e PHILOX4X32X10

Performance is measured on
Intel(R) Xeon(R) Platinum
8280L CPU @ 2.70GHz

u (2x28 cores, 38.5MB cache),
O Red Hat* Enterprise Linux*
' ; 0 - . Server75
0.01 0.1 1 10 100

Vector length = 1000
Parameter p=10
q

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, refer to
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners

Performance vs. Parameter —— e

vdRngBeta, VSL_RNG_METHOD_BETA_CJA ——R250
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et ) 1)
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——NIEDERR
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w— SFMT 19937

e ARSS

s PHILOX4X32X10

Performance is measured on
Intel(R) Xeon(R) Platinum
8280L CPU @ 2.70GHz
(2x28 cores, 38.5MB cache),
Red Hat* Enterprise Linux*
Server 7.5

CPE

0.01 0.1 1 10 100
Vector length = 1000
Parameter p=10

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, refer to
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners
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MCG59 17,51 11,81
WH 31,02 20,27
SOBOL 11,67 10,21
NIEDERR 11,47 10,11
MT19937 15,68 10,70
MT2203 15,72 11,38
SFMT19937 14,38 13,23
Philox4x32 -10 25,44 15,10
ARS-5 15,38 15,32
MCG31ml 22,07 13,14
R250 37,97 34,30
MRG32k3a 59,88 49,44
MCG59 22,77 11.33
WH 36,51 20,05
SOBOL 19,81 11,72

L NIEDERR 19,75 11,71
MT19937 25,06 12,42
MT2 203 25,58 12,60
SFMT19937 22,15 16,44
Philox4x32 -10 33,94 17,22
ARS-5 22,80 15,99

o BXuv EOkKWbX] K pr XCIl ¢

0 UXWP | YfPDOYVA] kE52699v4:2x22 i x CPU (X Kk 2.20GHz)v

Red Hat* Enterprise Linux* Server 7.2
0 UXWPR ! Yfpo ! Qmb u@rowaj! ka 322 Mx CPU (CX
2.70GHz)uRed Hat* Enterprise Linux* Server 7.5
o VOyb k ¢ XK X0000 ECh®aR Y pr XCl @
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Performance vs. Parameter ——MCG31

vsRngChisquare, VSL_RNG_METHOD_CHISQUARE_CHI2GAMMA =%

——MRG32K3A
—MCG59
—WH

— SOBOL
——NIEDERR
—MT19937
—MT2203

w— SFMT 19937
— ARSS

s PHILOX4X32X10

Performance is measured on
Intel(R) Xeon(R) CPU ES5-
2699 v4 @ 2.20GHz (2x22
cores, S55MB cache), Red
Hat* Enterprise Linux* Server
72

Vector length = 1000

degrees of freedom

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, refer to
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners

Performance vs. Parameter ey
vsRngChisquare, VSL_RNG_METHOD_CHISQUARE_CHI2GAMMA 250
——MRG32K3A
—MCG59
90 - - - - — - —_— —WH
80 — SOBOL
——NIEDERR
70 - | ——MT19937
60 - ‘ ——MT2203
50 4 w— SFMT 19937
e ARSS
40 1 s PHILOX4X32X10
30 - \ Performance is measured on
Intel(R) Xeon(R) Platinum
20 - 8280L CPU @ 2.70GHz
gjo ] (2x28 cores, 38.5MB cache),
Red Hat* Enterprise Linux*
0 4 ' . Server7.5
1 10 100

Vector length = 1000

degrees of freedom

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, refer to
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners
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wx Ap ! YT patnumQnmn

8280L or i1 A /BK
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MCG31m1l 4,11 2,88

R250 6,37 5,98

MRG32k3a 11,91 10,37

MCG59 4,15 2,41

WH 6,89 4,07

SOBOL 2,95 2,01

NIEDERR 2,92 2,04
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MT2203 3,76 2,29
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Performance vs. Parameter =zl

viRngBinomial, VSL_RNG_METHOD_BINOMIAL_BTPE ——R250
— MRGI2KIA

— MCG53
250 ——
—S0BOL
——MNIEDERR
——MT19937
——MT2203
—SEFMT 19927
—ARSS
e PHILOX 4 X 32X10

Performance is measured on
Intel(R) Xeon(R) CPU E5-
2699 v4 @ 2.20GHz (2x22
cores, 55MB cache), Red
Hat* Enterprise Linux* Server
0 - 7.2

1 10 100 1000
Vector length = 1000
Parameter p=0.5

200 -

150

ntrial

Performance tests and ratings are measured using specific computer systems and/or compenents and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, referto
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners

Performance vs. Parameter .

viRngBinomial, VSL_RNG_METHOD_BINOMIAL_BTPE ——R250
——MRG32ZK3A

— M CGES
250 ——WH
——S0BOL
——NIEDERR
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—— MT2203
—SFMT 19937
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e PHILOX 4 X32X10

Performance is measured on
Intel(R) Xeon(R) Platinum
8280L CPU @ 2.70GHz
(2x28 cores, 38.5MB cache),
Red Hat* Enterprise Linux*
Server 7.5

1 10 100 1000
Vector length = 1000
Parameter p=0.5
ntrial

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, refer to
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Netice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners
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Performance vs. Parameter s MG

viRngHypergeometric, VSL_RNG_METHOD_HYPERGEOMETRIC_H2PE ~ —R2%®
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Performance is measured on
Intel(R) Xeon(R) CPU ES-
2888 v4 @ 2 20GHz (2x22
cores, 55MB cache), Red
Hat* Enterprise Linux® Server
7.2

0 10000 20000 30000 40000 50000
Vector length = 1000

Parameters [=50000 (lcot size),
s (sample size) m=25000 (number of

"marked" elements in the lot)
Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on perfermance
tests and on the performance of Intel preducts, referto
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding perfermance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners

Performance vs. Parameter e

viRngHypergeometric, VSL_RNG_METHOD_HYPERGEOMETRIC_H2PE  —Re%0

— MRGIZKIA
——MCG59
300 —— sl
—S0B0L
NIEDERR
—MT19837
MT2203
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— A RSS
s PHILOX 4 X 32X 10

Performance is measured on
Intel{R) Xeon(R) Platinum
8280LCPU @ 2.70GHz
(2x28 cores, 38.5MEBE cache),
Red Hat" Enterprise Linux®
Server 7.5

0 10000 20000 30000 40000 50000
Vector length = 1000

Parameters [=50000 (lct size),
s (sample size) m=25000 (number of

"marked” elements in the lot)
Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, referto
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software_intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners
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Performance vs. Parameter i
viRngPoisson, VSL_RNG_METHOD_POISSON_PTPE 2
—— MRG32K3A
——MCGS9
140 , o e , —W
——SOBOL
120 - ——NIEDERR
{co. —— MT19937
——— MT2203
80 - w—SEMT 19937
e ARSS
60 - e PHILOX4X32X10
Performance is measured on
2 Intel(R) Xeon(R) CPU ES5-
/ 2699 vé4 @ 2.20GHz (2x22
E — 20 - cores, 55MB cache), Red
6 E—m 711 Hat* Enterprise Linux* Server
' 0 ; : i 72
0.1 1 10 100 1900

Vector length = 1000
Lambda

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, refer to
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners

Performance vs. Parameter ——— el

viRngPoisson, VSL_RNG_METHOD_POISSON_PTPE ——Res0
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Performance is measured on
Intel(R) Xeon(R) Platinum
8280L CPU @ 2.70GHz
(2x28 cores, 38.5MB cache),
Red Hat* Enterprise Linux*
Server 7.5

CPE

0.1 1 10 100 1000
Vector length = 1000
Lambda

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, refer to
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

“Other brands and names are the property of their respective owners
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Philox4x32 -10 7,92 3,88

ARS-5 5,91 3,93
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Red Hat* Enterprise Linux* Server 7.2
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2.70GHz)uRed Hat* Enterprise Linux* Server 7.5
o VO k ¢ XK XK0000 EChHRP Y or Xl @
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Performance vs. Parameter LI
viRngPoisson, VSL_RNG_METHOD_POISSON_POISNORM ——R250
—— MRGIZKIA
MCGS9
16 —WH
SOBOL
_—___.__-—————"14'_ MIEDERR
12 —_— T80T
—— MT2203
10
SFMT 19937
—ARSS
— PHILOX4X32X10
e ——— Performance is measured on
—— e mu il Intel(R) Xeon({R) CPU ES5-

2699 v4 @ 2.20GHz (2x22
cores, S5MB cache), Red
Hat* Enterprise Linux* Server
o} 7.2
0.1 1 10 100 1000
Vector length = 1000

CPE

Lambda

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, referto
www.intel.com/performance/resources/benchmark_limitations. htm.

Refer to our Optimization Motice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners

MCG3
— R250

— MRG3ZK3A
MCGE59
—_—WH

SOBOL
NIEDERR
14 —MT19837
—— MTZ203
SFMT19937
—— ARSS
PHILOX4332X10

Performance is measured on

Intel(R) Xeon(R) Platinum

8280L CPU @ 2.70GHz

(2x28 cores, 38 5MB cacha),

Red Hat* Enterprise Linux*
0 Server 7.5

0.1 1 10 100 1000

Vector length = 1000

Performance vs. Parameter
viRngPoisson, VSL_RNG_METHOD_POISSON_POISNORM

CPE

Lambda

Performance tests and ratings are measured using specific computer systems and/or components and reflect the
approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, referto

www_intel. com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
preoducts at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners

45



¢ U wxXVAY

v oya K# xu
BRNG

MCG31m1l
R250
MRG32k3a
MCG59

WH

SOBOL
NIEDERR
MT19937
MT2203
SFMT19937
Philox4x32 -10
ARS-5

o] B XXv

wxBp ! YOy A K
E5-2699 V4

52,66
54,99
61,06
52,74
55,48
51,63
51,56
52,61
52,28
52,30
54,49
52,29

EOk FAwbXxj K pr XCIl ¢

wx AR ! Yf pondmQm

8280L or i1 A /BK
53,89
56,92
61,28
53,36
55,08
53,09
53,06
53,20
53,23
53,62
54,05
54,07

0 UXWPR ! Y @Dy Aj k E5-2699v4:2x22 i x CPU (X
Red Hat* Enterprise Linux* Server 7.2

o uYXXWPR ! Yf Platinum8280L OF' y Aj k:2x22i x CPUCX K

2.70GHz)uRed Hat* Enterprise Linux* Server 7.5

o VO k ¢ XK XKB0O0O

ECHxR ¥

46

pr Xcl o

2.20GHz)u



voys Ké#xnmkeboy

Performance vs. Parameter —— e
viRngPoissonV, VSL_RNG_METHOD_POISSONV_POISNORM ——R2%0
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approximate performance of Intel products as measured by those tests. Any difference in system hardware or software
design or configuration may affect actual performance. Buyers should consult other sources of information to evaluate
the performance of systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, referto
www.intel.com/performance/resources/benchmark_limitations.htm.

Refer to our Optimization Notice for more information regarding performance and optimization choices in Intel software
products at: http://software.intel.com/en-us/articles/optimization-notice/.

*Other brands and names are the property of their respective owners
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