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All data are from gathered from unclassified systems using
commercially available, non-proprietary hardware.

All benchmarks are simple variants of common benchmarks and/or
public libraries (DAXPY, DGEMM, STREAM, MPI_Sendrecy, etc.)
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Intel Xeon Platinum 8160 (Sky Lake)

* 14 nm lithography e 768 KiB L1 inst. cache/core

* 24 cores per socket » 768 KiB L1 data cache/core

e 2.10 GHz - 3.70 GHz clock * 1 MiB L2 combined cache/core

* 3 x10.4(?) GT/s UPI e 33 MB L3/skt (1.375 MiB/core)

e 2666 MHz DDR4 e 128-entry ITLB (4 KiB pages) (?)

* 6 memory channels/socket * 64-entry DTLB (4 KiB pages) (?)
 AVX-512 e 1538-entry STLB (4 KiB pages) (?)

* TDP 150 watts



DAXPY

y[i] = a*x[1] + y[1i]
x, y are double-precision floating-point vectors
o is a double-precision floating-point scalar

i is aninteger index; * is the scalar multiplication operator
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DAXPY Memory Throughput (One Core)

32 KB /768 KB 2 MB 33 MB

140,000

I | | | I
I 256 KB 1 I I
I L1 I L2 L3 I Memory
@
120,000 ".‘ | | | |
J‘ | | | | |
" | | | | I
()
100,000 5 I L-ﬁ ﬂ,l I !
I I .1 I |
I | P‘ | |
I. | s | I
80,000 S
:o I | I 9 I I
= & o | | I ¢ I [
= ¢ | @gngeocsssse I o, I |
60,000 ® | | | ° | |
| o o @ oococsssnuuBENs| I I I
4 | | [ ® 1 |
I | | | I
40,000 /
ﬁ.‘ I | |
‘M. | I I
20,000 L I I I I
I | I | I
| | I | |
0 1 1 [ 1 1
256 1,024 4,096 16,384 65,536 262,144 1,048,576 4,194,304 16,777,216 67,108,864 268,435,456 1,073,741,824  4,294,967,296
Bytes/Thread
3/11/2019 Unclassified, Unlimited Release 6

@ scalar @ vector



DAXPY Floating-Point Throughput (One Core)

32 KB /768 KB 2 MB 33 MB
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DAXPY Memory Throughput (48 Cores)
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DAXPY Floating-Point Throughput (48 Cores)
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DAXPY Vector/Scalar (48 Cores)
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{Vector, Scalar} / Memory
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DGEMM

C =oa*(A x B) + B*C

A, B, C are double-precision floating-point matrices
a, B are double-precision floating-point scalars

* js the scalar multiplication operator; X is the matrix multiplication operator
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DGEMM MF/s (One Core
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DGEMM MF/s (48 Cores
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MF/s
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Stream

Copy:
Scale:

Add:
Triad:

3/11/2019

yl[i]
yl[i]
z[i]
z[i]

= x[1]
o*x[1]
x[1] + yl[1]

x[1] + a*y[1i]
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Local (MB/s) / Remote (MB/s)
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Gather

yli] = x[v[1]]
x, y are double-precision floating-point vectors
vis a 64-bit integer vector index into x

i is a 64-bit integer index

3/11/2019 Unclassified, Unlimited Release
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Gather MB/s (One Core)

32 KB 768 KB 2 MB 33 MB
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Sequential Gather MB/s (One Core
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Random Gather MB/s (One Core
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Gather MB/s (48 Cores)
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MB/s
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Scatter

vivii]] = x[1]
x, y are double-precision floating-point vectors

vis a 64-bit integer vector index into x

i is a 64-bit integer index

3/11/2019 Unclassified, Unlimited Release
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Scatter MB/s (One Core)
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MB/s

Sequential Scatter MB/s (One Core
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Random Scatter MB/s (One Core

32 KB 768 KB 2 MB 33 MB

200,000 I I I I
I L1 I L3 | Memory
180,000 | | | |
Al | | |
)
160,000 Pl 1 I I
Pl | [ |
)
140,000 : 'I! : : I
’ . | | |
i "
Ch i I |
AN ]
120,000 F——H I | |
E \ ]
AR I | I
wn / H i \
& 100,000 Y : ! :
= | T b [ I 1
! T & | I [
= K \ ¥ \
80,000 i N A 1 | [
2 “"l 4 i \ h
b ' Y ] I I
Pid | | \ IINNASESA LS AL, INean :' d
60,000 r e i - ety A R A I I
L | 1Y I |
|
40,000 I I
| |
| |
20,000 I I
0
256 1,024 4,096 16,384 65,536 262,144 1,048,576 4,194,304 16,777,216 67,108,864 268,435,456 1,073,741,824
Vector Length (Bytes)
3/11/2019 Unclassified, Unlimited Release 34

® rnd.vec ® rndsca  ------- copy.vec  =====-- copy.sca



Scatter MB/s (48 Cores)
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MB/s

Sequential Scatter MB/s (48 Cores
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Random Scatter MB/s (48 Cores
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