2024 12H5H

Bringing Al everywhere in HPC

1T IS HPCEEXREFRAR
XERE

intel



BILIT DT YT —DEHR
SERTFGHRICK>TRBEILOBRIMENELRSD

H B BIGFTICAIZ
BRiltENfc/N—RDz7E&

A= AV —R - R=ZADYV T LT T7ICLD,
CNETICHEVRIETENEEZERIR

WIRMEETCO

BHWREGEERZLENBES VIBREEZSD,
TCOEWE

AIN—TwvhkE
LA —

DS ARBOINERBET

VAT LLRNILDINT # =< AEHEXIL

HA>FFEUT 4
TITRILF—RROUE EBERBUERRETICED,
“BtRERFEHEER/IRIC

T*xaUs—r,
mEL S5

a2z, RE, SEtz
CNETICRVRETRM

VI RO T7OEBRY

VI7hUz7 s TAVATLOEBEDZHD
ISAD—E %

intel.



AR —5Er5—-—VUa—-r3>

14>7F7)L Xeon6 YOtzwvH— 14>7)L Xeon6 7OtzwvH— 41 > 7 )L Gaudi 3 Al

(Efficient-Core) (Performance-Core) OIS L—5—
SEREEREEIRTD tEamosn HgE, RT—JEUF 1,
HEBENHEDOMREIC J—o0O—RIC@EIF WERMEICHWNT
=RE b O 4eE & &iE1b EREAID I B e TREIR AR

Open Ecosystems e Open Software ¢ Open Platforms

intel.



1>F7IL®Xeon®6 OtV H—

V'S
BB EB LV N
R BEREH#FY IO
PAIYVO
iy TR
% =~ O—i8
M
BEESHKIV
AT=IL7 Ik
= D
A7RE

intel.



HBEDODY IO 7 - AFYVIT
MR EELDT S ZEIR

n7 Y U7 kDT RS Y I RRER Eident-core | PR

Base x86 ISA

Intel® Advanced Vector Extensions 2 (Intel® AVX2)
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ISR RE Intel® Advanced Vector Extensions 512 (Intel® AV X-512)

Intel® Advanced Matrix Extensions (Intel® AMX)

Linux kernel and commercial Linux
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VMware ESXi

Database incl. common libraries (ex. ZStd)
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Network & media incl. common libraries (ex. DPDK)

General compute & storage incl. libraries (ex. SPDK)

intel.



1 >F)L® Xeon® 670ty H—
Performance Cores (P-cores)

H—DEZKRED—o0—RIC
NicINT #—<T A %=igH

RADIT7H, XTEUFvRIVA=ZFE
=Y —/)\—CPUL L Thiz#IERA

S
N 'INAEE DONENGEERE  OWAAE

intel.



AT—=ZEUTF 1 & FEEIntel Xeon 6
SAINVT—I DB

Core and
Cache Array
& Fabric

|erator| UPI

FARER A>T IL® Xeon® Oz v B —

intel.



1> 5 )L® Xeon® 6 7Ot v — (P-cores $kFA) O
SHAINvT—2

‘Performance-co
251)
aAvEa—FaT 54, X
=X 86

Performance-co
151)
dAEa—F«4T 54, H
=X 48

Performance-core

B351ILD
dAvEa—5a1>0 -S54, UCQ)
BAX128 37

Performance-co
151)
VP a—F 12 - S
A

intel.



14>57)L® Xeon® 6 \
6900 B XV 6700 7oV rTA—-—LIVU—X
MeEICEBIE L7

FRONT END

6900 Series
nOP SCHEDULER

OUT OF ORDER SCHEDULER _

6700 Series
(R1S)

SCALAR VECTOR MATRIX

ENGINE ENGINE ENGINE

MEMORY SUBSYSTEM 6700 Series

intel.



%&E{t>>%2 DIMM (MRDIMM)
14 >F)L® Xeon® 6 Otz wH — (P-cores $¥H) 75 v b7 # — AICTHIRHES

A4 2T IL® Xeon® 6 F A+t v H—P-cores (128¢)
MRDIMM-8800 (£ DDR5-64001t 8 % /& &

m DDR5-6400 m MRDIMM-8800

14 120
12

1.09 12
10
08
06
04
02
0.0

o & 3 @ Lo, 0
£ £ 5 £ &R pfg q
3 s =z = ©z 0 TE ®
A B 2z %ie O
A, L > @ o c£e& 2
MRDIMM (&1 >/ 5 )L Xeon 6 (P-cores) = S k- o TES s
N
TRAX 8,800MT/s M t 58
T —AYERXRREZEIR S

HPC A

See backup for workload and configurations. Results may vary. * 6972P (96c) used.
This offering is not approved or endorsed by OpenCFD Limited, producer and distributor of the OpenFOAM software via
www.openfoam.com, and owner of the OPENFOAM® and OpenCFD® trademark
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Industry Standard Energy Earth Systems Modeling  Finance Life & Material Science Manufacturing Geomean

See backup for workload and configurations. Results may vary.
intel This offering is not approved or endorsed by OpenCFD Limited, producer and distributor of the OpenFOAM software via www.openfoam.com, and owner of the OPENFOAM® and OpenCFD®
e trademark i " o .
© 2024 Intel Corporation. BUFTDIIH, GHEZLFET,
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See [12] for workloads and configurations. Results may vary.
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See backup for workload and configurations. Results may vary.
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14 >5)L° Xeon® 6 P-core SKU

PERFORMANCE SKUs

6980P
6979P 120 21 32 81 504 500
6972P 96 24 35 3.9 480 500 25 12 6400 8800 4/4/4/4 1024 6 96

6952P e 21 32 3.9 480 400

6960P 72 27 38 3.9 432 500

Intel may make changes to specifications and product descriptions at any time, without notice. *Accelerators List Order:

Please visit intel.com/xeon or contact your Intel representative to obtain the latest product specifications. Intel processor numbers are not a measure of performance. Processor Psﬁglm)?fl'\t DL% . h
numbers differentiate features within each processor family, not across different processor families. All processors support Intel Virtualization Technology (Intel VT-x). ntel eatured in each core
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https://nvidia.github.io/TensorRT-LLM/performance/perf-overview.html
https://developer.nvidia.com/deep-learning-performance-training-inference/training
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https://www.xlsoft.com/jp/products/intel/oneapi/index.html
https://www.intel.co.jp/content/www/jp/ja/products/details/processors/core-ultra.html
https://www.intel.co.jp/content/www/jp/ja/products/details/processors/xeon/xeon6-p-cores.html
https://www.xlsoft.com/jp/products/intel/devcloud/index.html
https://www.isus.jp/ai-tools/
https://www.isus.jp/ai/pu57-01/
https://www.intel.com/content/www/us/en/developer/tools/oneapi/toolkits.html%23base-kit
https://www.xlsoft.com/jp/products/intel/oneapi/cuda-to-sycl-migration.html
https://www.xlsoft.com/jp/products/intel/oneapi/cuda-to-sycl-migration.html
https://codeplay.com/portal/news/2024/09/23/codeplay-brings-risc-v-support-to-the-oneapi-construction-kit
https://github.com/intel/intel-xpu-backend-for-triton
https://jax.readthedocs.io/en/latest/index.html
https://github.com/openxla/xla
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https://www.xlsoft.com/jp/products/intel/oneapi/index.html?tab=1%23features-base
https://www.xlsoft.com/jp/products/intel/oneapi/ai/index.html
https://www.intel.com/content/www/us/en/developer/tools/oneapi/onednn.html
https://www.intel.com/content/www/us/en/developer/tools/oneapi/onednn.html
https://www.intel.co.jp/content/www/jp/ja/products/details/processors/xeon/xeon6-p-cores.html
https://www.intel.com/content/www/us/en/developer/tools/oneapi/optimization-for-tensorflow.html
https://www.intel.com/content/www/us/en/developer/tools/oneapi/optimization-for-pytorch.html
https://www.intel.com/content/www/us/en/developer/topic-technology/artificial-intelligence/frameworks-tools.html%23tab-blade-1-0
https://www.xlsoft.com/jp/products/intel/oneapi/index.html?tab=1%23features-hpc
https://www.xlsoft.com/jp/products/intel/perflib/mkl/index.html
https://www.intel.co.jp/content/www/jp/ja/products/details/processors/xeon/xeon6-p-cores.html
https://www.xlsoft.com/jp/products/intel/cluster/mpi/index.html
https://www.xlsoft.com/jp/products/intel/compilers/fortran/index.html
https://www.xlsoft.com/jp/products/intel/oneapi/index.html?tab=1%23features-base
https://www.xlsoft.com/jp/products/intel/compilers/dpcpp/index.html
https://www.xlsoft.com/jp/products/intel/vtune/index.html
https://www.xlsoft.com/jp/products/intel/advisor/index.html
https://www.xlsoft.com/jp/products/intel/oneapi/cuda-to-sycl-migration.html
https://www.intel.com/content/www/us/en/developer/tools/oneapi/crypto-library/overview.html
https://www.intel.com/content/www/us/en/developer/tools/oneapi/crypto-library/overview.html
https://edc.intel.com/content/www/us/en/products/performance/benchmarks/intel-xeon-6/
https://edc.intel.com/content/www/us/en/products/performance/benchmarks/intel-xeon-6/
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[10] Performance Leadership \\[;[\etgk L e 5.5x L’“—."‘.‘:?.‘nm;'
a) ResNet50: 5.5x higher Al performancevs. AMD EPYC kg :
Phw i 2ix

Performance Leadership

Intel Xeon 6980P: 1-node, pre-production platform, 2x Intel(R) 6980P, 128 cores, 500W TDP, HT On, Turbo On, Total Memory 1536GB (24x64GB MRDIMM 8800MT/s [8800 MT/s]), BIOS
BHSDCRBI.IPC.0033.D57.2406240014, microcode 0x11000290, 2x Ethernet Controller X550, 1x 1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 24.04 LTS, 6.8.0-31-generic. Test by Intel as of -4
nnfl{ &L

08/20/24.

AMD EPYC 9654: 1-node, 2x AMD EPYC 9654, 96 cores, 360W TDP, SMT On, Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode Oxal01144, 1x 3.5T
SAMSUNG MZWLJ3T8HBLS-00007, Ubuntu 24.04 LTS, 6.8.0-31-generic. Test by Intel as of 07/09/24

Software: ResNet50 v1.5, Inference: int8, bs=x, Dataset: ImageNet, Framework: Py Torch:2.4.0, IPEX: 2.4.0, OneDNN:v3.4.2, Modelzoo: https://github.com/intel/ai-reference-models

b) OpenFOAM (motorbike-20m, motorbike-42m): 2.1x higher HPC performance vs. AMD EPYC

Intel Xeon 6980P with MRDIMM : Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419,
ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, OpenFOAMv2312

AMD EPYC 9654: Test by Intel as of April 2024, 1node, 2x AMD EPYC 9654, SMT On, Boost On, NPS4,1536 GB DDR5-4800, BIOS 1.9, ucode 0xal01148, Ubuntu 24.04, Kernel 6.8.0, OpenFOAM
v2312

Significant Gains Across Broad Workloads

[11] Significant Gains Across Broad Workloads, Advantages of Intel® Xeon® 6 in the Cloud - 1.2x higheraverage performance/core, 1.6x higheraverage performance per watt l l ! ' l l l i 1

a) General Compute: Integer Throughput, FP Throughput, Memory Bandwidth, Linpack i —_— 3 -
6980P: 1-node pre-production platform, 2x Intel Xeon 6 with P cores, 128 cores, 500W, HT On [Off Linpack, Stream], Turbo On, Total Memory 1536GB [Linpack (24x 64GB DDR5 6400), Others P B T T T e 1 i i
(24x64GB MRDIMM 8800)],microcode 0x81000290, 1x 1210 Gigabit Network Connection, Ix 1.5T INTEL SSDPF21Q016TB, Ubuntu 24.04 LTS, 6.8.0-39-generic, Test by Intel as of 08/15/24. GenersiCompute
8592+:1-node, 2x Intel Xeon Platinum 8592+, 64 cores, HT On [Off Linpack, Stream], Turbo On, Total Memory 1024GB (16x64GB DDR5 5600 MT/s [5600 MT/s]), microcode 0x21000200, 2x Ethernet —
Controller X710 for I0OGBASE-T, 1x 1.5T INTEL SSDPF21Q016TB, Ubuntu 22.04.1LTS, 6.5.0-27-generic, Test by Intel as of 04/17/24.

Software: est. SPECcpu 2017 int/fp rate: gccl13.1; Stream Triad: STREAM 5.10, OneAPI12024.2, LINPACK: HPLinpack 2.3, OneAP12023.2.

b) MongoDB (1S): — y
6980P: 1-node pre-production platform, 2x (Ix used) Intel(r) Xeon(r) 6980P, 128 cores, HT On, Turbo On, Total Memory 1536GB (24x64GB DDR5 6400 MT/s [6400 MT/s]), BIOS "‘\ \\\(
BHSDCRBI.IPC.0033.D57.2406240014, microcode 0x11000290, 2x Ethernet Controller 10-Gigabit X540-AT2, 2x Ethernet Controller E810-C for QSFP, 4x 3.5T KIOXIAKCD8XPUG3T84,1x1.7T 1 ol
SAMSUNG MZQL2IT9HCJR-00A07, Ubuntu 22.04.1LTS, 6.5.0-21-generic. Test by Intel as of 07/17/24. 2X 1.2x 1.6x 30%
8592+:1-node, 2x (Ix used) Intel Xeon Platinum 8592+, 64 cores, HT On, Turbo On, Total Memory 1024GB (16x64GB DDR5 5600 MT/s [5600 MT/s]), BIOS 2.0, microcode 0x21000230, 1x Ethernet — vy | bitanenn o | mees
Controller E810-C for QSFP, 1x Ethernet interface, 2x Ethernet Controller X710 for IOGBASE-T, 1x 1.7 T SAMSUNG MZIL21T9HCLS-00A07, 4x 3.5T KIOXIAKCD8XPUG3T84, Ubuntu 22.04.4LTS,

scchet it pertievets
6.5.0-21-generic. Test by Intel as of 07/16/24. & - &&

Software: MongoDB 6.0.4, YCSB, multi-instance, read/update 90/10.

.

intel.
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2x~ 'I%x usx 3*040/3 IIIIHH_II“

¢) HammerDB MySQL (1S): - ~migizen
6980P: 1-node pre-production platform, 2x (Ix used) Intel(r) Xeon(r) 6980P, 128 cores, HT On, Turbo On, Total Memory 1536GB (24x64GB DDR5 6400 MT/s [640m MwD57 240624%1’4 MicPEEEHE0x1100029042x
Ethernet Controller 10-Gigabit X540-AT2, 2x Ethernet Controller E810-C for QSFP, 4x 3.5T KIOXIAKCD8XPUG3T84,1x 1.7T SAMSUNG MZQL21T9HCJR-00AL7Z, Ubuntu 22.04.1LTS, 6.5.0-21-generic.. Testyintel as of 07/17/24:

8592+:1-node, 2x (Ix used) Intel Xeon Platinum 8592+, 64 cores, HT On, Turbo On, Total Memory 1024GB (16x64GB DDR5 5600 MT/s [5600 MT/s]), BIOS 2.0, microcode 0x21000230, 2x Ethernet Controller X710 forIOGBASE-T, 2x Ethernet
Controller E810-C for QSFP, 1x Ethernetinterface, 1x1.7T SAMSUNG MZIL21T9HCLS-00A07, Ubuntu 22.04.4 LTS, 6.5.0-21-generic. Testby Intel as of 07/29/24.

Software: TPROC-C on MySQL 8033, HammerDB 4.7, multi-instance.

Sl i i

d) Redis Vector Similarity Search

6980P w/MRDIMM: 1-node pre-production platform, 2x Intel(r) Xeon(r) 6980P, 128 cores, 500W TDP, HT On, Turbo On, Total Memory 1536GB (24x64GB MRDIMM 8800 MT/s [8800 MT/s]), BIOS BHSDCRBI.IPC.0033.D57.2406240014,
microcode 0x81000290, 2x Ethernet Controller E810-C for QSFP, 2x Ethernet Controller 10G X550T, 1x 1.7 T KIOXIA KCD8XPUGIT92,1x 1.7T SAMSUNG MZWLJIT9HBJR-00007, 3x 1.7T KIOXIA KCD8IPUGIT92, Ubuntu 22.04.4 LTS, 6.5.0-21-
generic. Testby Intel as of 07/15/24.

8592+:1-node, 2x Intel Xeon Platinum 8592+, 64 cores, 350W TDP, HT On, Turbo On, Total Memory 1024GB (16x64GB DDR5 5600 MT/s [5600 MT/s]), BIOS 2.0, microcode 0x21000230, 2x Ethernet Controller X710 for IOGBASE-T, 2x Ethernet
Controller E810-C for QSFP, 1x Ethernetinterface, 1x1.7T SAMSUNG MZIL21T9HCLS-00A07, Ubuntu 22.04.4 LTS, 6.5.0-21-generic. Testby Intel as of 07/30/24.

Software: Redis: 7.2 Redisearch=v2.8.11vector-db-benchmark GCC 12.3.0, multi-instance

e) ClickHouse OLAP

6972P: 1-node pre-production platform, 2x Intel(R) Xeon(R) 6972P, 96 cores, 500W TDP, HT On, Turbo On, Total Memory 1536GB (24x64GB DDR5 6400 MT/s [6400 MT/s]), BIOS BHSDCRBI1.IPC.0033.D57.2406240014, microcode 0x11000290,
2x Ethernet Controller 10-Gigabit X540-AT2, 2x Ethernet Controller E810-C for QSFP, 1x 1.7T Micron_7400_MTFDKCCIT9TDZ, Ubuntu 22.04.4 LTS, 6.5.0-21-generic. Test by Intel as of 08/15/24.

8592+:1-node, 2x Intel Xeon Platinum 8592+, 64 cores, HT On, Turbo On, Total Memory1024GB (16x64GB DDR5 5600 MT/s [5600 MT/s]), BIOS 3B08.TEL3P1, microcode 0x21000240, 2x Ethernet Controller 10-Gigabit X540-AT2, 2x Ethernet
Controller E810-C for QSFP, 1x Ethernetinterface, 1x 1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 22.04.4 LTS, 6.5.0-21-generic. Test by Intel as of 08/15/24.

Software : Star Schema Benchmark, ClickHouse, Clang 18, v24.7.3.42-stable, [z4. Geomean of Q1.1, 02.1,02.2, Q2.3, Q3.1, 03.2, 3.3, Q4.1,Q4.2, Q4.3, multi-instance

f)NEMO (BENCH ORCA-1, GYRE_PISCES_25)
6980P w/MRDIMM: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3,1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D040.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, NEMO v4.2
8592+: Test by Intel as of April 2024, 1 node, 2x Intel Xeon 8592+, HT On, Turbo On, SNC2,1024GB DDR5-5600, BIOS EGSDCRB1.SYS.0105.D074.2308261931, ucode 0x21000161, Ubuntu 22.04.1LTS, Kernel 5.15.0, NEMO v4.2

g) OpenFOAM (motorbike-20m, motorbike-42m)
6980P w/MRDIMM: Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, OpenFOAM v2312
8592+: Test by Intel as of March 2024, 1 node, 2x Intel Xeon 8592+, HT On, Turbo On, SNC2, 512GB DDR5-5600, BIOS 3B07.TEL2P1, ucode 0x21000200, Ubuntu 23.10, Kernel 6.5.0, OpenFOAM v2312

h) HPCG

6980P w/MRDIMM: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, HPCG from
Intel_Optimized_MKL_v2024.1

8592+: Test by Intel as of March 2024, 1 node, 2x Intel Xeon 8592+, HT On, Turbo On, SNC2, 512GB DDR5-5600, BIOS 3B07.TEL2P1, ucode 0x21000200, Ubuntu 23.10, Kernel 6.5.0, App Version: HPCG from Intel_Optimized_MKL_v2022.1.0

i) LLM:

6972P w/MRDIMM: 1-node pre-production platform, 2x Intel(R) Xeon(R) 6972P, 96 cores, 500W TDP, HT On, Turbo On, Total Memory 1536GB (24x64GB MRDIMM 8800MT/s [8800 MT/s]), BIOS BHSDCRBI.IPC.0033.D57.2406240014,
microcode 0x11000290, 2x Ethernet Controller 10-Gigabit X540-AT2,1x 1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 24.04 LTS, 6.8.0-31-generic. Testby Intel as of 07/10/24.

8592+:1-node, 2x Intel Xeon Platinum 8592+, 64 cores, 350W TDP, HT On, Turbo On, Total Memory 1024GB (16x64GB DDR5 5600 MT/s [5600 MT/s]), BIOS 3B0O7.TEL2P1, microcode 0x21000200, 1x Ethernet interface, 2x Ethernet Controller 10-
Gigabit X540-AT2,1x 3.5T Micron_7450_MTFDKCB3T8TFR, Ubuntu 24.04 LTS, 6.8.0-31-generic. Testby Intelas of 07/11/24.

Llama2 7B: bfl6, P90<=100ms, bs=x (1024/128), Py Torch:2.4.0, IPEX: 2.4.0, OneDNN:v3.4.2, Modelzoo:https://github.com/intel/ai-reference-models

Llama3 8B: int8, P90<=100ms, bs=x (1024/128), Py Torch:2.3.0, IPEX: 2.3.0, OneDNN: v3.4.2, Modelzoo: https://github.com/intel/ai-reference-models

intel.



_ Higher Performance Effciency Across Server Utization

[12] Higher Performance Efficiency Across Server Utilization
6980P: 1-node pre-production platform, 2x Intel(R) Xeon(R) 6980P, 128 cores, HT On, Turbo On, Total Memory 1536GB (24x64GB DDR5 5600 MT/s [5600 MT/s]), BIOS BHSDCRBI1.IPC.0033.D57.2406240014, microcode 0x81000290, 1x 1210

Gigabit Network Connection, 1x 894.3G Micron_7450_MTFDKBG960TFR, CentOS Stream 9, 6.6.0-gnr.bkc.6.6.26.5.40.x86_64, Test by Intel as of 08/07/24
8592+: 1-node, 2x Intel Xeon Platinum 8592+, 64 cores, HT On, Turbo On, Total Memory 1024GB (16x64GB DDR5 5600 MT/s [5600 MT/s]), BIOS EGSDCRBI.SYS.0111.D23.2405061937, microcode 0x21000283, 2x Ethernet Controller 1225-LM, 1x

4471G SAMSUNG MZ7LH480HAHQ-00005, CentOS Stream 9, 6.2.0-emr.bkc.6.2.19.2.52.x86_64. Test by Intel as of 08/07/24
Package power=measured 2 socket power during workload execution
Software Config: Power Efficiency workload, OpendDK11.28

intel.
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[13] MRDIMMs Excel for Bandwidth Intensive Workloads

a) Ansys Fluent (aircraft_wing_14m, aircraft_wing_2m, combustor_12m, combustor_16m, combustor_71m, exhaust_system_33m, fluidized_bed_2m,ice_2m, landing_gear_15m, oil_rig_7m, pump_2m, rotor_3m, sedan_4m)

6980P, MRDIMM: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3,1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, Ansys Fluent 2024R1
6980P, DDR5: Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, Ansys Fluent 2024R1

b) WRF (CONUS-12km, CONUS-2.5km)
6980P, MRDIMM: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, WRF v4.5.2,
6980P, DDR5: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3,1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, WRF v4.5.2,

¢) OpenFOAM (motorbike-20m, motorbike-42m)
6980P, MRDIMM : Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, OpenFOAM v2312
6980P, DDR5: Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3,1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, OpenFOAM v2312

d) Stream Triad
6980P with DDR5: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, App Version: v5.10
6980P with MRDIMM: Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, App Version: v5.10

e)HPCG:

6980P, MRDIMM : Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, HPCG from
Intel_Optimized_MKL_v2024.1

6980P, DDR5: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3,1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, HPCG from
Intel_Optimized_MKL_v2024.1

f) ResNet50:

6972P, MRDIMM, 1-node, 2x Intel(R) Xeon(R) 6972P, 96 cores, 500W TDP, HT On, Turbo On, Total Memory 1536GB (24x64GB MRDIMM 8800 MT/s [8800 MT/s]), BIOS BHSDCRB1.IPC.0033.D57.2406240014, microcode 0x11000290, 2x
Ethernet Controller 10-Gigabit X540-AT2,1x1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 24.04 LTS, 6.8.0-31-generic. Test by Intel as of 07/10/24.

6972P, DDR5: 1-node, 2x Intel(R) Xeon(R) 6972P, 96 cores, HT On, Turbo On, Total Memory 1536GB (24x64GB DDR5 6400 MT/s [6400 MT/s]), BIOS BHSDCRBI1.IPC.0033.D57.2406240014, microcode 0x11000290, Dual-Media10G RDMA
Ethernet Controller, 1x1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 24.04 LTS, 6.8.0-31-generic, Test by Intel as of 08/13/24.

Software: ResNet50 v1.5, Inference: int8, bs=1(sla=15ms), Dataset: ImageNet, Framework: Py Torch:2.4.0, IPEX: 2.4.0, OneDNN: v3.4.2, Modelzoo: https://github.com/intel/ai-reference-models

g) Gen Al-LLM:

6980P, MRDIMM: 1-node, 2x Intel Xeon 6980P, 128 cores, 500W TDP, HT On, Turbo On, Total Memory 1536GB (24x64GB MRDIMM 8800 MT/s [8800 MT/s]), BIOS BHSDCRBI.IPC.0033.D57.2406240014, microcode Ox11000290, 2x Ethernet
Controller X710 for I0GBASE-T, 1x 1.7 T Micron_7400_MTFDKCCIT9TDZ, Ubuntu 24.04 LTS, 6.8.0-31-generic. Test by Intel as of 07/11/24.

6980P, DDR: 1-node, 2x Intel Xeon 6980P, 128 cores, 500W TDP, HT On, Turbo On, Total Memory 1536GB (24x64GB DDR5 6400 MT/s [6400 MT/s]), BIOS BHSDCRB1.IPC.0033.D57.2406240014, microcode 0x11000290, 2x Ethernet Controller
10-Gigabit X540-AT2,1x 3.5T Micron_7450_MTFDKCB3T8TFR, Ubuntu 24.04 LTS, 6.8.0-31-generic. Test by Intel as of 07/23/24.

Software: Llama3 8B:int8, P90<=100ms, bs=1,x (1024/128), Py Torch:2.3.0, IPEX: 2.3.0, OneDNN: v3.4.2, Modelzoo: https://github.com/intel/ai-reference-models

intel.
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a) LLM: GPT-J 6B, Llama2 7B, Llama3 8B

6972P w/MRDIMM:1-node, pre-production platform, 2x Intel(R) Xeon(R) 6972P, 96 cores, 500W TDP, HT On, Turbo On, Total Memory 1536GB (24x64GB MRDIMM 8800MT/s [8800 MT/s]), BIOS
BHSDCRBI.IPC.0033.D57.2406240014, microcode 0x11000290, 2x Ethernet Controller 10-Gigabit X540-AT2,1x 1.7T SAMSUNG MZQL2I1T9HCJR-00A07, Ubuntu 24.04 LTS, 6.8.0-31-generic. Test by
Intel as of 07/10/24.

8592+: 1-node, 2x Intel Xeon Platinum 8592+, 64 cores, 350W TDP, HT On, Turbo On, Total Memory 1024GB (16x64GB DDR5 5600 MT/s [5600 MT/s]), BIOS 3B07.TEL2P1, microcode 0x21000200, 1x
Ethernetinterface, 2x Ethernet Controller 10-Gigabit X540-AT2,1x 3.5T Micron_7450_MTFDKCB3T8TFR, Ubuntu 24.04 LTS, 6.8.0-31-generic. Testby Intelas of 07/11/24.

AMD EPYC 9654: 1-node, 2x AMD EPYC 9654, 96 cores, 360W TDP, SMT On, Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode Oxal01144, 2x Ethernet
Controller X550, 1x 3.5T SAMSUNG MZWLJ3T8HBLS-00007, Ubuntu 24.04 LTS, 6.8.0-31-generic. Test by Intel as of 07/09/24.

GPT-J 6B:int8, P90<=100ms, bs=x (128/128), bs=x (1024/128), Py Torch:2.4.0, IPEX: 2.4.0, OneDNN: v3.4.2, Modelzoo: https://github.com/intel/ai-reference-models

Llama2 7B:int8, P90<=100ms, bs=x (128/128), bs=x (1024/128), Py Torch:2.4.0, IPEX: 2.4.0, OneDNN: v3.4.2, Modelzoo:https://github.com/intel/ai-reference-models

Llama3 8B: int8, P90<=100ms, bs=x (128/128), bs=x (1024/128), Py Torch:2.3.0, IPEX: 2.3.0, OneDNN: v3.4.2, Modelzoo: https://github.com/intel/ai-reference-models

b) Inference: BertLarge, ResNet-50, DLRM

6980P w/MRDIMM:1-node, pre-production, 2x Intel(R) 6980P, 128 cores, 500W TDP, HT On, Turbo On, Total Memory 1536GB (24x64GB MRDIMM 8800MT/s [8800 MT/s]), BIOS
BHSDCRBI.IPC.0033.D57.2406240014, microcode 0x11000290, 2x Ethernet Controller X550, 1x 1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 24.04 LTS, 6.8.0-31-generic. Test by Intel as of
08/20/24.

8592+:1-node, 2x Intel Xeon Platinum 8592+, 64 cores, 350W TDP, HT On, Turbo On, Total Memory 1024GB (16x64GB DDR5 5600 MT/s [5600 MT/s]), BIOS 3B07.TEL2P1, microcode 0x21000230, 2x
Ethernet Controller X710 for IOGBASE-T, Ix Ethernet interface, 1x 1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 24.04 LTS, 6.8.0-31-generic. Test by Intel as of 08/05/24.

AMD EPYC 9654: 1-node, 2x AMD EPYC 9654, 96 cores, 360W TDP, SMT On, Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode Oxal01144, 2x Ethernet
Controller X550, 1x 3.5T Micron_7450_MTFDKCB3T8TFR, Ubuntu 24.04 LTS, 6.8.0-31-generic. Test by Intel as of 08/07/24.

Bert-large: BERT-large, Inference: int8, bs=x, Dataset: SQUADI.1, Framework: Py Torch:2.4.0, IPEX: 2.4.0, OneDNN: v3.4.2, Modelzoo: https://github.com/intel/ai-reference-models

ResNet50: ResNet50 v1.5, Inference:int8, bs=x, Dataset: ImageNet, Framework: Py Torch:2.4.0, IPEX: 2.4.0, OneDNN:v3.4.2, Modelzoo: https://github.com/intel/ai-reference-models

DLRM: DLRMV2, Inference:int8, bs=x, Dataset: Criteo Terabyte, Framework: Py Torch:2.4.0, IPEX: 2.4.0, OneDNN: v3.4.2, Modelzoo: https://github.com/intel/ai-reference-models
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Performance Leadership Across Broad Workloads
j) General Compute: Integer Throughput, FP Throughput, Memory Bandwidth, Linpack cditadline,
6980P: 1-node pre-production platform, 2x Intel Xeon 6 with P cores, 128 cores, 500W, HT On [Off Linpack, Stream], Turbo On, Total Memory 1536GB [Linpack (24x 64GB DDR5 6400), Others .
(24x64GB MRDIMM 8800)],microcode 0x81000290, 1x 1210 Gigabit Network Connection, 1x 1.5T INTEL SSDPF21Q016TB, Ubuntu 24.04 LTS, 6.8.0-39-generic, Test by Intel as of 08/15/24.

AMD EPYC 9654: 1-node, 2x AMD EPYC 9654, 96 cores, SMT On [Off Linpack, Stream], Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode G

0xal0N13e, 1x 1210 Gigabit Network Connection, 1x 1.5T INTEL SSDPF21Q016TB, 1x 1.5T INTEL SSDPF21Q016 TB, Ubuntu 22.04.4 LTS, 6.5.0-21-generic. Test by Intel as of 08/15/24. - Il I ! IIII p-g--1--
AMD EPYC 9754:1-node, 2x AMD EPYC 9754, 128 cores, SMT On [Off Linpack, Stream], Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode I I I I I
0xaa00212, 1x 1210 Gigabit Network Connection, Ix 1.5T INTEL SSDPF21Q016TB, 1x 1.5T INTEL SSDPF21Q016TB, Ubuntu 22.04.4 LTS, 6.5.0-21-generic. Test bylntelasof08/15/24. H J 110 O T L ) 1 N
Software: est. SPECcpu 2017 int/fp rate: gccl13.]; Stream Triad: STREAM 5.10, OneAPI12024.2, LINPACK: HPLinpack 2.3, OneAPI12023.2. . g i e .

H

§
i
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i

[21] Performance Leadership Across Broad Workloads — Data & Web Services

a) Apache Cassandra

6980P: 1-node, pre-production platform, 2x(1 used) Genuine Intel(R) 6980P, 128 cores, HT On, Turbo On, Total Memory 1536GB (24x64GB DDR5 6400 MT/s [6400 MT/s]), BIOS BHSDCRB1.IPC.0034.D82.2408060239, microcode 0x10002d0, 1x
1210 Gigabit Network Connection, 1x 894.3G Micron_7450_MTFDKBG960TFR, 8x 3.5T SAMSUNG MZQL23T8HCLS-00A07, Ubuntu 24.04 LTS, 6.8.0-41-generic. Test by Intel as of 08/26/24..

AMD EPYC 9654: 1-node, 2x(1 used) AMD EPYC 9654 96-Core Processor, 96 cores, SMT On, Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode 0xal01144, 2x Ethernet Controller X550, 6x 3.5T
SAMSUNG MZQL23T8HCLS-00A07,1x1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 24.04.1LTS, 6.8.0-41-generic. Test by Intel as of 09/09/24.

AMD EPYC 9754: 1-node, 2x(1used) AMD EPYC 9754 128-Core Processor, 128 cores, SMT On, Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode Oxaa00213, 2x Ethernet Controller X550, 1x 1.7 T
SAMSUNG MZQL21T9HCJR-00A07, 6x 3.5T SAMSUNG MZQL23T8HCLS-00A07, Ubuntu 24.04.1LTS, 6.8.0-41-generic. Test by Intel as of 07/16/24.

Software: Multi instance, Mix (80:20 Read:Write) at 10ms 99th SLA Apache Cassandra, Cassandra-Stress, Middleware, Framework and Runtimes: "openjdk version “ Framework : "11.0.24"" 2024-07-16 OpenJDK Runtime Environment (build 11.0.24+8-
post-Ubuntu-lubuntu324.04.1) OpenJDK 64-Bit Server VM (build 11.0.24+8-post-Ubuntu-lubuntu324.04.1, mixed mode, sharin”.

b) HammerDB MySQL (1S)

6980P: 1-node, pre-production platform, 2x (Ix used) Intel(R) 6980P, 128 cores, HT On, Turbo On, Total Memory 1536GB (24x64GB DDR5 6400 MT/s [6400 MT/s]), BIOS BHSDCRB1.IPC.0033.D57.2406240014, microcode 0x11000290, 2x
Ethernet Controller 10-Gigabit X540-AT2, 2x Ethernet Controller ES10-C for QSFP, 4x 3.5T KIOXIA KCD8XPUG3T84,1x1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 22.04.1LTS, 6.5.0-21-generic. Test by Intel as of 07/17/24.

AMD EPYC 9654: 1-node, 2x (Ix used) AMD EPYC 9654 96-Core Processor, 96 cores, SMT On, Boost On,, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode Oxal0113e, 2x Ethernet Controller ES10-C for QSFP,
2x Ethernet Controller 10G X550T, 1x 1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 22.04.4 LTS, 6.5.0-21-generic. Test by Intel as of 07/29/24.

AMD EPYC 9754: 1-node, 2x (Ix used) AMD EPYC 9754 128-Core Processor, 128 cores, SMT On, Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode 0xaa00212, 1x Ethernet Controller ES10-C for QSFP,
2x Ethernet Controller 10G X550T, 1x 1.7T SAMSUNG MZQL21T9HCJR-00A07, 4x 3.5T KIOXIA KCD8XPUG3T84, Ubuntu 22.04.4 LTS, 6.5.0-21-generic. Test by Intel as of 07/16/24.

Software: TPROC-C on MySQL 8033, HammerDB 4.7, multi-instance.

c)MongoDB (1S):

6980P: 1-node, pre-production platform, 2x (Ix used) Intel(R) 6980P, 128 cores, HT On, Turbo On, Total Memory 1536GB (24x64GB DDR5 6400 MT/s [6400 MT/s]), BIOS BHSDCRB1.IPC.0033.D57.2406240014, microcode 0x11000290, 2x
Ethernet Controller 10-Gigabit X540-AT2, 2x Ethernet Controller ES10-C for QSFP, 4x 3.5T KIOXIA KCD8XPUG3T84,1x1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 22.04.1LTS, 6.5.0-21-generic. Test by Intel as of 07/17/24.

AMD EPYC 9654: 1-node, 2x (Ix used) AMD EPYC 9654 96-Core Processor, 96 cores, SMT On, Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode Oxal0113e, 2x Ethernet Controller E810-C for QSFP, 2x
Ethernet Controller 10G X550T, 1x1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 22.04.4 LTS, 6.5.0-21-generic. Test by Intel as of 07/29/24.

AMD EPYC 9754: 1-node, 2x (Ix used) AMD EPYC 9754 128-Core Processor, 128 cores, SMT On, Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode 0xaa00212, 1x Ethernet Controller ES10-C for QSFP,
2x Ethernet Controller 10G X550T, 1x 1.7T SAMSUNG MZQL21T9HCJR-00A07, 4x 3.5T KIOXIAKCD8XPUG3T84, Ubuntu 22.04.4 LTS, 6.5.0-21-generic. Test by Intel as of 07/16/24.

Software: MongoDB 6.0.4, YCSB, multi-instance, read/update 90/10.

d) Redis-Memtier(1S):

6980P: 1-node, pre-production platform, 2x (Ix used) Intel(R) 6980P, 128 cores, 500W TDP, HT On, Turbo On, Total Memory 1536GB (24x64GB DDR5 6400 MT/s [6400 MT/s]), BIOS BHSDCRB1.IPC.0033.D57.2406240014, microcode
0x11000290, 2x Ethernet Controller E810-C for QSFP, 2x Ethernet Controller 10-Gigabit X540-AT2,1x 1.7T SAMSUNG MZWLJIT9HBJR-00007, Ubuntu 22.04.4 LTS, 6.5.0-21-generic. Test by Intel as of 08/14/24.

AMD EPYC 9654: 1-node, 2x (Ix used) AMD EPYC 9654 96-Core Processor, 96 cores, 360W TDP, SMT On, Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode Oxal0113e, 2x Ethernet Controller E810-C
for QSFP, 2x Ethernet Controller 10G X550T, 1x 1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 22.04.4 LTS, 6.5.0-21-generic. Test by Intel as of 08/13/24.

AMD EPYC 9754:1-node, 2x (Ix used) AMD EPYC 9754 128-Core Processor, 128 cores, 360W TDP, SMT On, Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode Oxaa00212, 2x Ethernet Controller
E810-C for QSFP, 2x Ethernet Controller 10G X550T, 1x 1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 22.04.4 LTS, 6.5.0-21-generic. Test by Intel as of 08/13/24.

Software: Redis memtier: Redis: 7.0.5 Memtier: 1.4.0, multi-instance.

intel.
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e) Redis Vector Similarity Search:

6980P w/MRDIMM: 1-node, pre-production platform, 2x Intel(R) 6980P, 128 cores, 500W TDP, HT On, Turbo On, Total Memory 1536GB (24x64GB MRDIMM 8800 MT/s [8800 MT/s]), BIOS BHSDCRBI.IPC. OOSSIDEI7 14 614!0'4 I’WI roI: IJ I l
0x11000290, 2x Ethernet Controller E810-C for QSFP, 2x Dual-Medial0G RDMA Ethernet Controller, 1x 1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 22.04.4 LTS, 6.5.0-21-generic. Test by Intel as of 07/29/2.

AMD EPYC 9654: 1-node, 2x AMD EPYC 9654 96-Core Processor, 96 cores, 360W TDP, SMT On, Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode Oxal0113e, 2x Ethemet Control\erES]O Cfdr
QSFP, 2x Ethernet Controller10G X550T, 1x 1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 22.04.4 LTS, 6.5.0-21-generic. Test by Intel as of 07/22/24. =
AMD EPYC 9754:1-node, 2x AMD EPYC 9754 128-Core Processor, 128 cores, 360W TDP, SMT On, Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode Oxaa00212 2x Ethernet Controller ES10-C for
QSFP, 2x Ethernet Controller10G X550T, 1x 1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 22.04.4 LTS, 6.5.0-21-generic. Test by Intel as of 07/22/24.

Software: Redis: 7.2 Redisearch=v2.8.11vector-db-benchmark GCC 12.3.0, multi-instance

) Server-Side Java throughput and throughput w/SLA:

6980P w/MRDIMM: 1-node, pre-production platform, 2x Intel(R) 6980P, 128 cores, HT On, Turbo On, Total Memory 1536GB (24x64GB MRDIMM 8800 MT/s [8800 MT/s]), BIOS BHSDCRBI.IPC.0033.D57.2406240014, microcode 0x81000290, 2x
Ethernet Controller X550, 3x 1.7T KIOXIAKCD8IPUGIT92,1x 1.7T SAMSUNG MZQL21T9HCJR-00A07, 1x 1.7T KIOXIA KCD8XPUGIT92, CentOS Stream 9, 5.14.0-467.el9.x86_64. Test by Intel as of 07/09/24.

AMD EPYC 9654: 1-node, 2x AMD EPYC 9654 96-Core Processor, 96 cores, 360W TDP, SMT On, Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode Oxal01144, 2x Ethernet Controller X550, 1x 1.7 T
SAMSUNG MZQL21T9HCJR-00A07, CentOS Stream 9, 5.14.0-467.el9.x86_64. Test by Intel as of 07/07/24.

AMD EPYC 9754: 1-node, 2x AMD EPYC 9754 128-Core Processor, 128 cores, 360W TDP, SMT On, Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode Oxaa00213, 2x Ethernet Controller X550, 1x 1.7 T
SAMSUNG MZWLJIT9HBJR-00007, CentOS Stream 9, 5.14.0-467.el9.x86_64. Test by Intel as of 07/07/24.

Software : Server-side-javaworkload, JDK 21

g) Wordpress(1ISHTTPS):

6980P: 1-node, pre-production platform, 2x (Ix used) Intel(R) 6980P, 128 cores, HT On, Turbo On, Total Memory 1536GB (24x64GB DDR5 6400 MT/s [6400 MT/s]), BIOS BHSDCRB1.IPC.0033.D57.2406240014, microcode 0x11000290, 2x
Ethernet Controller 10-Gigabit X540-AT2, 2x Ethernet Controller E810-C for QSFP, 1x 1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 22.04.4 LTS, 6.5.0-21-generic. Test by Intel as of 08/22/24.

AMD EPYC 9654: 1-node, 2x (Ix used) AMD EPYC 9654 96-Core Processor, 96 cores, SMT On, Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode Oxal0113e, 2x Ethernet Controller E810-C for QSFP, 2x
Ethernet Controller 10G X550T, 1x1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 22.04.4 LTS, 6.5.0-21-generic. Test by Intel as of 08/21/24.

AMD EPYC 9754: 1-node, 2x (Ix used) AMD EPYC 9754 128-Core Processor, 128 cores, SMT On, Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode O0xaa00212, 2x Ethernet Controller 10G X550T, 2x
Ethernet Controller E810-C for QSFP, 1x 1.7T SAMSUNG MZWLRIT9HBJR-00007, Ubuntu 22.04.4 LTS, 6.5.0-21-generic. Test by Intel as of 08/21/24.

Software: WordPress 6.5, Siege 4.1.5, PHP 8.1, MariaDB 11.4.2, NGINX1.22, OpenSSL 3.1.4, Workload Pinned to Socket 0, 8 vCPU per Instance, Instances: 32x on 6980P, 9754, 24x 9654.

h) NGINX1S (Intel w/ QAT SW vs AMD OOB (cps/core)):

6980P: 1-node, pre-production platform, 2x (Ix used) Intel(R) 6980P, 128 cores, HT On, Turbo Off, Integrated Total Memory 1536GB (24x64GB DDR5 6400 MT/s [6400 MT/s]), BIOS BHSDCRBI.IPC.0033.D57.2406240014, microcode
0x11000290, 2x Ethernet Controller 10-Gigabit X540-AT2, 2x Ethernet Controller E810-C for QSFP, 1x 1.7T SAMSUNG MZQL21T9HCJR-00A07, Ubuntu 22.04.4 LTS, 6.5.0-21-generic, Test by Intel as of 07/25/24.

AMD EPYC 9654: 1-node, 2x (Ix used) AMD EPYC 9654, 96 cores, SMT On, Boost Off, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode OxalO113e, 2x Ethernet Controller 10G X550T, 2x Ethernet Controller
E810-Cfor QSFP, 1x 3.5T SAMSUNG MZWLJ3T8HBLS-00007, Ubuntu 22.04.4 LTS, 6.5.0-26-generic, Test by Intel as of July 2024.

AMD EPYC 9754:1-node, 2x (Ix used) AMD EPYC 9754, 128 cores, SMT On, Boost Off, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode Oxaa00212, 2x Ethernet Controller 10G X550T, 2x Ethernet Controller
E810-Cfor QSFP, 1x 3.5T SAMSUNG MZWLJ3T8HBLS-00007, Ubuntu 22.04.4 LTS, 6.5.0-26-generic, Test by Intel as of July 2024.

Software: NGINX,NGINX Asyncv0.5.1, OpenSSL 3.1.3, Intel=QAT driver: QAT _Engine v 1.6.1,QAT20.L.1.2.30-00020, AMD=0O0B, IPP Crypto 2021.8,IPsec MB v 1.4,

i) MediaSVT-HEVC

6980P: 1-node, 2x Intel(R) 6980P, 128 cores, HT On, Turbo On, Total Memory 1536GB (24x64GB DDR5 6400 MT/s [6400 MT/s]), BIOS BHSDCRB1.IPC.0033.D57.2406240014, microcode 0x81000290, 1x 1210 Gigabit Network Connection, 1x
894.3G Micron_7450_MTFDKBG960TFR, Ubuntu 24.04 LTS, 6.8.0-39-generic. Test by Intel as of 07/29/24.

AMD Epyc 9754: 1-node, 2x AMD EPYC 9754 128-Core Processor, 128 cores, SMT On, Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.4, microcode Oxaa00212, 2x Ethernet Controller 10G X550T, 1x 3.5T INTEL
SSDPF2KX038TZ, Ubuntu 22.04.4 LTS, 6.5.0-25-generic, Test by Intel as of 04/24/24.

AMD Epyc 9654: 1-node, 2x AMD EPYC 9654 96-Core Processor, 96 cores, SMT On, Boost On, Total Memory 1536GB (24x64GB DDR5 4800 MT/s [4800 MT/s]), BIOS 1.6, microcode OxalO113e, 2x Ethernet Controller 10G X550T, 1x 1.7T SAMSUNG
MZWLJIT9HBJIR-00007, Ubuntu 22.04.4 LTS, 6.5.0-26-generic, Test by Intel as of 04/22/24

Software Config: Version:release/6.0, SSVT_HEVC_VER:6cca5b932623d3a1953b165ae6b093cal325ac44
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a)HPCG

Intel Xeon 6980P with DDR5: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubu iU Z«t.ust, NET11€10.6.U, AF G 11011
Intel_Optimized_MKL_v2024.1

Intel Xeon 6980P with MRDIMM: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3,1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, HPCG
from Intel_Optimized_MKL_v2024.1

AMD EPYC 9654: Test by Intel as of August 2024, 1node, 2x AMD EPYC 9654, SMT On, Boost On, NPS4,1536 GB DDR5-4800, BIOS 1.9, ucode 0xal01148, Ubuntu 24.04, Kernel 6.8.0, App Version: AMD_Prebuilt

b) HPL

Intel Xeon 6980P with DDR5: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, HPL from
Intel_Optimized_MKL_v2022.1.0

Intel Xeon 6980P with MRDIMM: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3,1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, HPL
from Intel_Optimized_MKL_v2022.1.0

AMD EPYC 9654: Test by Intel as of August 2024, 1node, 2x AMD EPYC 9654, SMT On, Boost On, NPS4,1536 GB DDR5-4800, BIOS 1.9, ucode 0xal01148, Ubuntu 24.04, Kernel 6.8.0, App Version: AMD_Prebuilt

c) Stream Triad

Intel Xeon 6980P with DDR5: Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, App Version:
v5.10

Intel Xeon 6980P with MRDIMM : Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, App
Version: v5.10

AMD EPYC 9654: Test by Intel as of April 2024, 1node, 2x AMD EPYC 9654, SMT On, Boost On, NPS4,1536 GB DDR5-4800, BIOS 1.9, ucode 0xal01148, Ubuntu 24.04, Kernel 6.8.0, App Version: v5.10

d) Seismic Kernels run via YASK (AWP; 640”3 grid, Iso3DFD; 1280”3 grid, SSG; 768”3 grid, wave-eq 2D; 327682 grid)

Intel Xeon 6980P with DDR5: Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, YASK 4.05.01
Intel Xeon 6980P with MRDIMM: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3,1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, YASK
4.05.01

AMD EPYC 9654: Test by Intel as of April 2024, 1node, 2x AMD EPYC 9654, SMT On, Boost On, NPS4,1536 GB DDR5-4800, BIOS 1.9, ucode 0xal01148, Ubuntu 24.04, Kernel 6.8.0, YASK 4.05.01

e) MPAS-A (60-km dycore, 60-km dycore+Physics)

Intel Xeon 6980P with DDR5: Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, MPAS-A V7.3
Intel Xeon 6980P with MRDIMM : Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0,
MPAS-AV7.3

AMD EPYC 9654: Test by Intel as of April 2024, 1node, 2x AMD EPYC 9654, SMT On, Boost On, NPS4,1536 GB DDR5-4800, BIOS 1.9, ucode 0xal01148, Ubuntu 24.04, Kernel 6.8.0, MPAS-A V7.3

) NEMO (BENCH ORCA-1, GYRE_PISCES_25)

Intel Xeon 6980P with DDR5: Test by Intelas of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, NEMO v4.2
Intel Xeon 6980P with MRDIMM: Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3,1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0,
NEMOv4.2

AMD EPYC 9654: Test by Intel as of April 2024, 1node, 2x AMD EPYC 9654, SMT On, Boost On, NPS4,1536 GB DDR5-4800, BIOS 1.9, ucode 0xal01148, Ubuntu 24.04, Kernel 6.8.0, NEMO v4.2

9) WRF (CONUS-12km, CONUS-2.5km)

Intel Xeon 6980P with DDR5: Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, WRF v4.5.2,
Intel Xeon 6980P with MRDIMM: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3,1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, WRF
v4.52,

AMD EPYC 9654: Test by Intel as of April 2024, 1node, 2x AMD EPYC 9654, SMT On, Boost On, NPS4,1536 GB DDR5-4800, BIOS 1.9, ucode 0xal01148, Ubuntu 24.04, Kernel 6.8.0, App Version: v4.5.2

intel.



Performance Leadership on HPC Workloads

h) FSI Kernels (Binomial Options, Black Scholes, Monte Carlo) i

Intel Xeon 6980P with DDR5: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, Binomial Options v1.1, Blacf( Séhdleé VT4 ‘Ménﬁe éaﬂo V12!
Intel Xeon 6980P with MRDIMM : Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, Binomial Optionsvl.l,Black Seholes vi.4; Monte Carlo:  «
v1.2 el

AMD EPYC 9654: Test by Intel as of April 2024, 1 node, 2x AMD EPYC 9654, SMT On, Boost On, NPS4, 1536 GB DDR5-4800, BIOS 1.9, ucode 0xal01148, Ubuntu 24.04, Kernel 6.8.0, Binomial Options v1.1, Black Scholes v1.4, Monte Carlo: v1.2.

i) GROMACS (benchPEP, benchPEP-h, benchRIB, ion_channel_pme_large, lignocellulose_rf_large, stmv, water.5M_pme_large waterl.5M_rf_large)

Intel Xeon 6980P with DDR5: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, GROMACS v2024.1

Intel Xeon 6980P with MRDIMM : Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, GROMACS v2024.1
AMD EPYC 9654: Test by Intel as of August 2024, 1node, 2x AMD EPYC 9654, SMT On, Boost On, NPS4, 1536 GB DDR5-4800, BIOS 1.9, ucode 0xal01148, Ubuntu 24.04, Kernel 6.8.0, GROMACS v2024.1.

j) LAMMPS (Atomic Fluid, Copper, DPD, Liquid Crystal, Polyethylene, Protein, Stillinger-Weber, Tersoff, Water)

Intel Xeon 6980P with DDRS: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, LAMMPS v2024-03-07_dev

Intel Xeon 6980P with MRDIMM : Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC83, 1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, LAMMPS v2024-03-07_dev
AMD EPYC 9654: Test by Intel as of April 2024, 1 node, 2x AMD EPYC 9654, SMT On, Boost On, NPS4,1536 GB DDR5-4800, BIOS 1.9, ucode 0xal01148, Ubuntu 24.04, Kernel 6.8.0, LAMMPS v2024-03-07_dev

1) RELION (Plasmodium Ribosome 2D classification, Plasmodium Ribosome 3D classification )

Intel Xeon 6980P with DDR5: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D040.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, RELION 5.0-beta-2

Intel Xeon 6980P with MRDIMM : Test by Intelas of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D040.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, RELION 5.0-beta-2
AMD EPYC 9654: Test by Intel as of April 2024, 1 node, 2x AMD EPYC 9654, SMT On, Boost On, NPS4, 1536 GB DDR5-4800, BIOS 1.9, ucode 0xal01148, Ubuntu 24.04, Kernel 6.8.0, RELION 5.0-beta-2

m) Ansys CFX (CFX-Airfoil_10M, CFX-Airfoil_100M)

Intel Xeon 6980P with DDRS: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, Ansys CFX 2022 R1

Intel Xeon 6980P with MRDIMM : Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, Ansys CFX 2022 R1
AMD EPYC 9654: Test by Intel as of August 2024, 1 node, 2x AMD EPYC 9654, SMT On, Boost On, NPS4, 1536 GB DDR5-4800, BIOS 1.9, ucode 0xal01148, Ubuntu 24.04, Kernel 6.8.0, Ansys Fluent CFX 2022 R1

n) Ansys Fluent (aircraft_wing_14m, aircraft_wing_2m, combustor_12m, combustor_16m, combustor_71m, exhaust_system_33m, fluidized_bed_2m,ice_2m, landing_gear_15m, oil_rig_7m, pump_2m, rotor_3m, sedan_4m)

Intel Xeon 6980P with DDR5: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D040.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, Ansys Fluent 2024R1

Intel Xeon 6980P with MRDIMM : Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D040.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, Ansys Fluent 2024R1
AMD EPYC 9654: Test by Intel as of April 2024, 1 node, 2x AMD EPYC 9654, SMT On, Boost On, NPS4, 1536 GB DDR5-4800, BIOS 1.9, ucode 0xal01148, Ubuntu 24.04, Kernel 6.8.0, Ansys Fluent 2024R1

0) Ansys LS-DYNA (3cars-150ms, car2car-120ms, ODB_10M-30ms)

Intel Xeon 6980P with DDR5: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D040.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, Ansys LS-DYNA R11

Intel Xeon 6980P with MRDIMM: Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, Ansys LS-DYNA R1
AMD EPYC 9654: Test by Intelas of April 2024, 1 node, 2x AMD EPYC 9654, SMT On, Boost On, NPS4, 1536 GB DDR5-4800, BIOS 1.9, ucode 0xal01148, Ubuntu 24.04, Kernel 6.8.0, Ansys LS-DYNA R11

p) OpenFOAM (motorbike-20m, motorbike-42m)

Intel Xeon 6980P with DDRS: Test by Intel as of July 2024, 1node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB DDR5-6400, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, OpenFOAM v2312

Intel Xeon 6980P with MRDIMM : Test by Intel as of July 2024, 1 node, 2x Intel Xeon 6980P, HT On, Turbo On, SNC3, 1536 GB MRDIMM-8800, BIOS BHSDREL1.86B.0033.D40.2406180419, ucode=0x11000280, Ubuntu 24.04, Kernel 6.8.0, OpenFOAM v2312
AMD EPYC 9654: Test by Intel as of April 2024, 1 node, 2x AMD EPYC 9654, SMT On, Boost On, NPS4, 1536 GB DDR5-4800, BIOS 1.9, ucode 0xal01148, Ubuntu 24.04, Kernel 6.8.0, OpenFOAM v2312

intel.



	Default Section
	Slide 1:  Bringing AI everywhere in HPC  
	Slide 3: 進化するデータセンターの要件 さまざまな用途によって最適化の方向性が異なる
	Slide 4
	Slide 5: インテル® Xeon ® 6 プロセッサー
	Slide 6: 共通のソフトウェア・スタックで 効率性と使いやすさを実現
	Slide 8: インテル® Xeon® 6プロセッサー Performance Cores (P-cores)
	Slide 9: スケーラビリティと柔軟性Intel Xeon 6  ダイパッケージの優位性
	Slide 10: インテル® Xeon® 6 プロセッサー (P-cores 採用) の ダイパッケージ
	Slide 12:  インテル® Xeon® 6  6900 および 6700 プラットフォームシリーズ 性能に最適化したコア
	Slide 13: 多重化ランク DIMM （MRDIMM） インテル® Xeon® 6 プロセッサー (P-cores 採用) プラットフォームに市場初搭載
	Slide 15: HPC ワークロードでのパフォーマンスリーダーシップ
	Slide 16: P-cores 採用 インテル® Xeon® 6 プロセッサーは ワット当たりの性能で大きな優位性を発揮
	Slide 20
	Slide 21
	Slide 22: インテル® Xeon® 6 P-core SKU
	Slide 23: インテル® Xeon ® 6 プロセッサー ロードマップ
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36: インテル® データセンター・プロファイル
	Slide 37: インテルITデーターセンターの革新
	Slide 38
	Slide 39
	Slide 40: 注意事項および免責条項
	Slide 41: Configuration: 10 
	Slide 42: Configuration: 11 
	Slide 43: Configuration: 12 
	Slide 44: Configuration: 13 
	Slide 45: Configuration: 18
	Slide 46: Configuration: 20  
	Slide 47: Configuration: 21
	Slide 48: Configuration: 21
	Slide 49: Configuration: 22 
	Slide 50: Configuration: 22


