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Testing Date: Performance results are bssed on testing by Intel as of August1, 2023 snd may not reflect sll publicly sveilsble updstes.

Configuration Details and Workload Setup: Inte|® Xeon® Platinum 8360Y CPU @ 2.4GHsz, 2 socket, Hyper Thread On, Turbo On, 256GE Hynix DDR4-3200, ucade 0xd000389. GPU: Nvidia HIOO PCle BOGE GPU memory. Software:
Velocity Bench benchmark suite branch from 8/1/23. SYCL open source/CLANG 17.0.0, CUDA SDK 12.0 with NVIDIA-NVCC 12.0.76, cuMsth 12.0, cuDNN 12.0, Ubuntu 22.04.1. SYCL open source/CLANG compiler switches: -fsycl-
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Performance results are based on testing as of dates shown in configurations and may not reflect all publicly availsble updstes. See configuration disclosure for detsils. Ne preduct or compenent can be sbsclutely secure.

Performance varies by use, configuration, and other factors. Learn more at yaww.Intel.com/Performencelndex. Your costs and results may vary
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A—AXRD +7EEBICH R— Y

(Open Fabrics Interface)

BLANILOBE=ZRILDT 7 EICHEESINTE MPI &
libfabrics

RS\~
FA—TS—ZV0DOL—ZVJICERSNDNE  A—FL
(all-gather, all-reduce, reduce-scatter) MZIZRAT
IREEH T RE

— Ty llbfabrlc

ey o> O—F (REE) C’B

\4

intel. ~

OPA



https://www.intel.com/content/www/us/en/developer/tools/oneapi/oneccl.html

A4 TIL® oneAPI Y A H—XRIL 54T S U— (127 )L° oneMKL)

AVFTIN TP—FFOFv— R—ADV AT LATHRHEECT, RBHEASNTLBIHESITSU—T

L \ intel

S CREL. ALY R RS AL N SRS 0. O
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A7) VTune™ 70O 715 —

CPU.GPU.FPGA OFa1—=— T =% Csocee BRI o

N # GPU Instructions Executed by Instruction T...*
Source 8 Control Flow @ Send & Wait
0 Int32 & SP Float @ Int64 & DP Float @ Other
SYCL* 11— Fd)ﬁg:*ﬁ 158 dx = ptr[jl.pes(0] - ptrlil.pes[0]) 75,002,500 @D D
159 dy = ptr[jl.pes[l] - ptrlil.pos[l] 12,500,000 @
BOHZLOEBREEPYLTL\D SYCL* O—R{7EFESR 160 | dz = ptr[jl.pes[2] - ptr[il.pos[2]| 12,500,000 W
161 '

162 distanceSgr = dx*dx + dy*dy + dz*d 87,500,000 N DD

’]/\/7__“/0) GPU\ CPU\ FPGA |'|':|] |j-0)§3_—:‘/7‘ 163 | distanceInv = 1.0 / sqgrt(distances{ 12,500,000 B

164

R

166 ptriil.acc[l] += dy * G * ptr[il.mi| 150,000000 (DD D

7r7|:|_ I\\@Ei@,ﬂﬁ 167 | ptrli].acc(2] += dz * G * ptr[j].my 150,000,000 N D SN
Hx

OpenMP* A7 O—RDOINTA—X VY R%EF1—=2V0 —

System

GPU Execution

[LEF/IN T A=< VA TOT71)L Units Array

CPU,GPU.FPGA, ALY R XEU— FyvvIa AL—IRE
TL—LTZ5TRRICED hotspot DR % [ =

—RIESFEE Y R—~

SYCL*, C,C++, Fortran, Python* Go*, Java*, £clFZNHSMETE

163.66 GB/s Total &

Utilization: 24 5%

SYCL* O— Rt GPU A7 O—R-Z7O771)L

Yo O—F
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%EUE"’%‘/ Ja—2/3 \/72‘_:1%52 | 3.3x | 3.3x | 100% | 2

Speed Up for Accelerated Code Amdahl's Law Speed Up Fraction of Accelerated Code Number of Offloads

Program Metrics

Original 23.30s |
7'- 7 D I\“ 0) :E T_“ ) I/1 L/) Accelerated 7.00s
Program Time on Host 0s  Target Platform Gend GT2
57 — J— —_ N — Bﬂ ° J— ~ ;& =0 m Non Accelerated Time 0s  Number of Offloads 2
oI L—5—ICATO—-ELIEEOINT A=V A%=#E
m Time in MPI calls 0s  Speed Up for Accelerated Code 3.3x
; Time on Target 7.00s  Amdahl's Law Speed Up 3.3x
Fraction of Accelerated Code 100%

IW—T S V@

=1 /= GPU Roofline Insights , 53.0% 99.4% 1.639
CPU/GPU :l_l‘a)ﬁ-l'ﬁt)(:EU_%HEii@'ﬂﬁ sy (TR - oo = FPU Uskzabon P EUCRate oL
GPU Roofine Details. GPU Source Gl
rQ s * Y INT, CARM; GTI (Memory) + | il' Compare + | * Guidance v =
e S Poi Matrxt <fioat>

5416 Veckos A Pesk 436 73.0T0PS MatTxi efloa>
J gl St Porformance: 45,005 GINTOPs  SUMMARY

NI BIUET BINA S —

NI IV ZD&iEL

Self GTI (Memory) Arthmetc Intensi
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Self Elapsed Time. 0.150 ¢ el

Self Memory Trafic: 0.835 GB 0.15s FLOPS 1430

Work Sze Loca
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ROOFLINE
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Compute Task Elapsed Time Copousea™™  Compute Task

GFLOPS  GINTOPS  FPAI INTAL  OFLOP  GINTOP Global Local

P = - Ag— S e [Outsice any task] 3213 0000 0000 0000 0000 0000 0000 [Unknown) 0s
)(}J$ E’\J 78\7 D —7 7 7 %1?& btﬁq:*ﬁ zeCommand istAppenchiemory CopyRegion 00028 0000 0000 0000 0000 0000 0000 Transter Out 00028
zeCommandListhppendBarrier 0.000s 0.000 0.000 0.000 0.000 0.000 0.000 Synchronz. 0.000s
Matric1 <Soat> 0.150s. 14298 45005 2513 ane 2147 6773 1024 x 1024 256x1 Compute 01505

A7 0—R9IBICHEER

eSO O—k

B A TR T —F70Fv—BIFICF 1— 2V T T BB ENBDET, intel. =


https://www.xlsoft.com/jp/products/intel/advisor/index.html

12 7IL° “‘47\I~U Ea1—>/3>® GDB

ANFOYZFPRT7TIT—

BKESEOT /N\vIZYIR—k
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Y—DF7 —FTUFv—%=BER

GDB RX—XDBBE R TIEWLWA—T >
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=LA

(& % m][ % oebus

17 Debug 1T 1[5 Project Explorer

[ sepia_Filter Debug

Kb v=n

w [l Sepia_Filter Debug [C/C++ Application]
w B sepia [12598] [cores: 2,6,7]
» S Thread #1 [sepia) 12598 [core: 2] (Suspended : Breakpo
= main() at sepia_dpcpp.cpp:224 Ox4254ec
b @ Thread #2 [sepia] 12607 [core: 8] (Suspended : Contain
b #Thread #3 [sepia] 12634 [core: 7] (Suspended : Cantain
i foptfintelfintetoneapi/debugger/latest/gdb/intelé4/bin/

= Disassembly K

=0
Enterlocationhers = & DB rie 7
Bov -Bbd (Nrbp) , veax =

* BROB0B0ODDAYSdec
L1 BT
ORO000M00425412
BPOBEE0RBR42IATS:
OBOGOGOMIOIIS4TE:
DROR0B0004254 fe
OBOEOBOMOBATEI0T
B6AB0606A6425505
BRBR030000415508 :
OBOEOEOMIBATII00:
BR0RIG0IE425510:
BROBDR00BR425515:

&9

Ll ik LI EH
BPOBER0RBE425514d:
OBOGHGOMIO4ISSRE:
DROMER0IE425523:

12

B6OB0606A6425528:
BBR0R0MRR4T552d:
OBOEOBOMIBATIII]:
BEOR0R0000425534:
BRBRaR00E0425537
BOEOROMIE4TSSa:

L]
OBOB0BOMIR4ZS53T:

shl $0x2, Ydax

add ~Gmc(%rbp) , veax
mowvalg  eax,hrex

movss  -Gwba(%rbp,%rox, 4], o
BOV -8B i%rbp) Arcx

mov -Bx14(%rbp) , beax

add =Bubc(%rbp) , Yeax
movslg e, %rdx

Bulss  (%rcx, %rdx,4), Sxmed
addss  -0u68(%rbp) , e
mowss  oxmed, -Ox68(%rbp)

for (int k= 8; k < 4; ++k)
BOY “gwbc(%rbp) ;veax
add 01, henx
moy Seax, - Gxde (%rbp)
jmpy Bx425%4e2 <mainiint, ch
dst dmage(i + j] = w;
mowss  -BobS(%rbp) , Axemb
BO¥ -Bx18(%rbp) , Yrax
BO¥ -G 14(%rbp) , becx
add -Gmb4{%rbp), Secx
mowslg %ecx,%rdx
movss  foxmed, (%rax,trdx 4)
for (dnt j = @; j = 4; ++j) {
BO¥ BG4 %rbp) , vecx

LR R R = -
7] soplu dpcpp.cpp I =9
9 able to tind the full call graph automatically.

inline as calls are expensiv GFY

M@k iarseehs

A =T

=ik ]
o= Variab I3 | % Break S Expre BiMedd <0

AEre ™

Quick Access

Hame Type: Value
tside of ction, but still must be constant b ® 50z image Float*  Coc7FFFFOba30t0
tically de he address space for the two - .
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https://www.intel.com/content/www/us/en/developer/ecosystem/overview.html
https://www.intel.com/content/dam/www/public/us/en/documents/solution-briefs/accrad-chexrad-devcloud-lung-diagnosis-app-solution-brief.pdf
https://www.intel.com/content/dam/www/public/us/en/documents/solution-briefs/accrad-chexrad-devcloud-lung-diagnosis-app-solution-brief.pdf
https://newsroom.intel.com/news/abbvie-intel-ai-tech-improve-research-translations/%23gs.u6idrp
https://www.isus.jp/enterprise/pu52-01/
https://www.isus.jp/enterprise/pu52-01/
https://www.intel.com/content/www/us/en/developer/articles/case-study/oneapi-tools-accelerate-watson-nlp-library.html%23gs.7oo7m8
https://www.intel.com/content/www/us/en/developer/articles/case-study/oneapi-tools-accelerate-watson-nlp-library.html%23gs.7oo7m8
https://www.intel.com/content/www/us/en/developer/articles/case-study/oneapi-tools-accelerate-watson-nlp-library.html%23gs.7oo7m8
https://www.intel.com/content/www/us/en/developer/articles/case-study/democratizing-nlp-on-cpus-falcon-7b.html%23gs.7n2uly
https://www.intel.com/content/www/us/en/content-details/766561/how-to-accelerate-a-business-to-business-b2b-company-search-engines-using-intel-optimizations-for-deep-learning-and-improving-total-cost-of-ownership.html
https://community.intel.com/t5/Blogs/Tech-Innovation/Cloud/Intel-Red-Hat-Guise-AI-and-OnLogic-Bringing-Intelligence-to-the/post/1524665
https://www.intel.com/content/www/us/en/developer/articles/case-study/hipposcreen-boosts-ai-performance-2-4x-with-oneapi.html%23gs.7orhia
https://www.intel.com/content/www/us/en/developer/articles/case-study/hipposcreen-boosts-ai-performance-2-4x-with-oneapi.html%23gs.7orhia
https://www.intel.com/content/www/us/en/developer/articles/technical/int8-quantization-for-x86-cpu-in-pytorch.html%23gs.7ornwx
https://www.intel.com/content/www/us/en/developer/articles/technical/int8-quantization-for-x86-cpu-in-pytorch.html%23gs.7ornwx
https://www.intel.com/content/www/us/en/developer/articles/technical/maximize-azure-ml-models-with-ai-frameworks.html%23gs.7oobgv
https://www.intel.com/content/www/us/en/developer/articles/technical/maximize-azure-ml-models-with-ai-frameworks.html%23gs.7oobgv
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Texas Advanced Computing Center (TACC) O Frontera ICES 33 && 3k

S0 HPCWire: Visualization & Filesystem Use Cases Show Value of Large Memory Fat Notes on Frontera (%3E)
www.intel.com/content/dam/support/us/en/documents/memory-and-storage/data-center-persistent-mem/Intel-Optane-DC-Persistent-Memory-Quick-Start-Guide.pdf (&)
software.intel.com/content/www/us/en/develop/articles/introduction-to-programming-with-persistent-memory-from-intel.html (3£z&
wreda.github.io/papers/assise-0sdi20.pdf (3:E)

KFBIO

KFBIO m. tuberculosis screening detectron2 model throughput performance on 2nd Intel® Xeon® Gold 6252 processor: NEW: Test 1 (single instance with PyTorch 1.6: Tested by Intel as of 5/22/2020.2-socket 2nd Gen Intel®
Xeon® Gold 6252 Processor, 24 cores, HT On, Turbo ON, Total Memory 192 GB (12 slots/16 GB/2666 MHz), BIOS: SSE5C620.86B.02.01.0008.031920191559 (ucode: 0x500002c), Ubuntu 18.04.4 LTS, kernel 5.3.0-51-generic,
mitigated Test 2 (24 instances with PyTorch 1.6: Tested by Intel as of 5/22/2020.2-socket 2nd Gen Intel Xeon Gold 6252 Processor, 24 cores, HT On, Turbo ON, Total Memory 192 GB (12 slots/16 GB/2666 MHz), BIOS:
SSE5C620.86B.02.01.0008.031920191559 (ucode: 0x500002c¢), Ubuntu 18.04.4 LTS, kernel 5.3.0-51-generic, mitigated BASELINE: (single instance with PyTorch 1.4): Tested by Intel as of 5/22/2020.2-socket 2nd Gen Intel
Xeon Gold 6252 Processor, 24 cores, HT On, Turbo ON, Total Memory 192 GB (12 slots/16 GB/2666 MHz), BIOS: SSE5C620.86B.02.01.0008.031920191559 (ucode: 0x500002c), Ubuntu 18.04.4 LTS, kernel 5.3.0-51-generic,
mitigated.

HippoScreen increased Al performance by 2.4x — Test configurations Intel® Xeon® Gold 6330 CPU @ 2.00 GHz, 2 sockets, 28 cores per socket, note: www.intel.com /performanceindex

Univ. of Calif. at Davis achieved 3x performance increase & >100x data compression for scientific rendering — VIDI researchers achieved compression rates of several hundred times by implementing a new compression
mechanism that uses a combination of positional encoding (Figure 2) and multilayer perceptrons (Figure 3) to learn a mapping from sampling positions to volume densities. Figure 1. A comparison of training results between
the proposed method and two state-of-the-art techniques: fV-SRN, which was adjusted to match the models’ compression ratios, and tthresh, which was adjusted to match our models’ PSNRs after 20k steps of
training.Configurations: Models were trained on Windows* machine with RTX 3090, while fV-SRN models were trained on a Linux* machine with a faster RTX 3090Ti and Intel® Xeon® Scalable processor (E5-2699) due to
operating system compatibility issues. The tthresh experiments were run on an 88-core Linux server with 256 GB of memory because tthresh is a CPU-based algorithm.The table indicates experiments that ran out of memory
(as OOM).The method outperforms state-of-the-art techniques, with the best and worst results within each category highlighted in red and gray, respectively.Figure 13. Relative speed-up times when compared to the baseline
ray-marching renderer.An Intel® Xeon® Scalable processor (E5-2699) with 256 gigabytes of memory were the 88-core/176-thread workhorses used to render datasets and train the machine learning models that powered
these projects.More details are in /nstant Neural Representation for Interactive Volume Rendering

University of Utah -: the performance for growing problem sizes (from 10’000x10'000 pixels to 40'000x40'000 mosaic) using Intel CPU (Intel® Xeon® Platinum 8480+) and GPU (Intel® Data Center GPU Max 1100) available on
the Intel® Developer Cloud and using the original code on an NVIDIA A6000 on a workstation.

Ali- DP Testing Date: Performance results are based on testing by Alibaba as of August 21, 2022. Intel does not control or audit third-party data. You should consult other sources to evaluate accuracy.

Configuration Details and Workload Setup:.3rd Gen Intel® Xeon® Scalable processors 8369B CPU @ 2.70GHz, 32v CPU(s), 64G memory, 40G ESSD.Lammps configuration file: Lammps default configuration file.Release: 23 Jun
2022, Iteration Count: 2M, Number of test processes and threads: 32P1T, 16P2T, 8P4T.Comparing compilers: GCC-10.2, Intel(R) oneAPI DPC++/C++ Compiler 2022.0.0 (2022.0.0.20211123).Performance evaluation indicators:
the exectuion time.Performance results are based on testing as of dates shown in configurations and may not reflect all publicly available updates. See configuration disclosure for details. No product or component can be
absolutely secure. Performance varies by use, configuration, and other factors. Learn more at www.Intel.com/Performancelndex. Your costs and results may vary
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https://www.hpcwire.com/2021/02/02/visualization-and-fs-use-cases-show-value-of-large-memory-fat-nodes-on-frontera/
http://www.intel.com/content/dam/support/us/en/documents/memory-and-storage/data-center-persistent-mem/Intel-Optane-DC-Persistent-Memory-Quick-Start-Guide.pdf
https://software.intel.com/content/www/us/en/develop/articles/introduction-to-programming-with-persistent-memory-from-intel.html
https://wreda.github.io/papers/assise-osdi20.pdf
https://www.intel.com/content/www/us/en/developer/articles/case-study/hipposcreen-boosts-ai-performance-2-4x-with-oneapi.html
https://www.intel.com/content/www/us/en/developer/articles/case-study/accelerate-scientific-rendering-oneapi-render-kit.html
https://arxiv.org/pdf/2207.11620.pdf
http://www.intel.com/PerformanceIndex
http://www.intel.com/PerformanceIndex
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https://github.com/oneapi-src/SYCLomatic
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https://www.intel.com/content/www/us/en/developer/overview.html
https://www.xlsoft.com/jp/products/intel/devcloud/index.html
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OneAPI Computing Aims to Ease Multi-
Architecture Computing

OneAPI is all about using universal APIs for parallel application development whenever possible.
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Linux Foundation forms new group to drive
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Unified Acceleration Foundation 7L X1JU—X: https://www.linuxfoundation.org/press/announcing-unified-acceleration-foundation-uxl (3:F)
Codeplay ® Rod Burns [C&k 37074 https://www.oneapi.io/blog/announcing-the-unified-acceleration-uxl-foundation/ (%38)

1> 7 L@ Sanjiv Shah [C&3 707 https://www.oneapi.io/blog/our-kids-graduating-from-college/ (%58)

embedded: ToneAPI motivates new foundation for open standard accelerated compute j (3238)

Phoronix: TIntel oneAPI Initiative Evolves Into The Unified Acceleration "UXL" Foundation  (3238)

Techzine Europe: TUnified Acceleration Foundation (UXL) gives oneAPI a boost, and more governance; (38).

TechCrunch: 'The Unified Acceleration Foundation Wants to Create an Open Standard for Accelerator Programmingj (335

Inside HPC: TLinux Foundation: Unified Acceleration Foundation Formed for Open Accelerated Compute and Cross-Platform Performance (32:E&)
ITOps Times: FLinux Foundation forms new group to drive common model for developing cross-platform applications ($258)
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https://www.oneapi.io/blog/our-kids-graduating-from-college/
https://www.embedded.com/oneapi-motivates-new-foundation-for-open-standard-accelerated-compute/
https://www.phoronix.com/review/oneapi-uxl-foundation
https://www.techzine.eu/blogs/devops/111410/unified-acceleration-foundation-uxl-gives-oneapi-a-boost-and-more-governance/
https://www.techzine.eu/blogs/devops/111410/unified-acceleration-foundation-uxl-gives-oneapi-a-boost-and-more-governance/
https://techcrunch.com/2023/09/19/the-unified-acceleration-foundation-wants-to-create-an-open-standard-for-accelerator-programming/
https://insidehpc.com/2023/09/linux-foundation-unified-acceleration-foundation-formed-for-open-accelerated-compute-and-cross-platform-performance/
https://www.itopstimes.com/itops/linux-foundation-forms-new-group-to-drive-common-model-for-developing-cross-platform-applications/
https://thenewstack.io/oneapi-computing-aims-to-ease-multi-architecture-computing/
https://www.nextplatform.com/2023/09/19/the-new-uxl-foundations-has-bold-blueprint-for-open-acceleration/
https://www.forbes.com/sites/tiriasresearch/2023/09/20/unified-acceleration-foundation-to-broaden-oneapis-use-for-heterogeneous-programming/?sh=77185c923056
https://www.forbes.com/sites/tiriasresearch/2023/09/20/unified-acceleration-foundation-to-broaden-oneapis-use-for-heterogeneous-programming/?sh=77185c923056
https://venturebeat.com/ai/intel-cto-highlights-open-and-secure-advances-for-ai-deployment/
https://www.computerweekly.com/blog/Open-Source-Insider/Cross-architecture-unification-Linux-Foundation-forms-Unified-Acceleration-UXL-Foundation
https://www.computerweekly.com/blog/Open-Source-Insider/Cross-architecture-unification-Linux-Foundation-forms-Unified-Acceleration-UXL-Foundation
https://www.golem.de/sonstiges/zustimmung/auswahl.html?from=https%3A%2F%2Fwww.golem.de%2Fnews%2Funified-acceleration-uxl-foundation-linux-foundation-will-einheitlichen-beschleuniger-zugriff-2309-177802.html
https://www.heise.de/news/Mittwoch-Helfersuche-fuer-Google-Maps-Social-Engineering-fuer-Cyberangriffe-9310529.html
https://www.runtime.news/the-race-for-an-nvidia-alternative/
https://siliconangle.com/2023/09/20/intel-samsung-chipmakers-back-new-accelerator-programming-initiative/
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