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= FRAVY—ILFYROI—H— (TNIFTRTDY— 12TV FPGA T EAY (-1>7)L® oneTBB)
IWFYEOEREZDE)
14>F)L° oneAPI OL O F1T-
Eﬁﬁﬁﬁ/ﬂ,m 1EaH—Y5Y54T5—
1> )L° oneCCL
F—AUFH C++ AVINAS5— . SA TS U— BTV —IL 27 )
15 IL° oneAP| F1—-
= CUDA* O—RM5 C++ with SYCL* \DRBITEZIET :;—5)?;\\/ Lo
% SYCLomatic/-1>7)L° DPC++ BifaEY—)L S475U— (17 )L° oneDNN)
= SR{ESNIC scikit-learn*, NumPy* SciPy* 51735 AUFIL AVFTL—Fw R
J—%&1 Python* s ARUE1—3Y NIA—RVATFU=F1T
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127 )L® oneAP| DPC++/C++

SEME/INTA—TVAITEBNZ SYCL* OV /I\ 15—

CPU T TS L —5—ICHFOLEWES OS5 =200

SEME/INTA T/ AR U

s ATy \—ROx7ETCI—-ROBIENTE FEDT7IESL—
A—FDOARIIFa1a—ZVT0&TD D EE

» B —XFOFv—BRHDOEEICRDD. AT VEREREBOREFE

Khronos SYCL* {&%

s C++ OEEMOF mEZZ M, —BITHEVENIZE CHBLD C++ 1BiE%=FEH

= T=AUHNNIBEANTOYI Z 7R TFOTSZ 0% R— B8
Khronos Group H“ERK

VS NDEHEICDEB T~ 70 F v —E N NTA—T

VA AVINA S —ORRERZERICIEER

ey O—F

RERCRET7T—FTIOFv—AIFICF1—ZVTTIRENHDET,

oneAPI DPC++/C++ AV IN\A S5 =551 A

C++ with SYCL* V—XO—F

Clang/LLVM

DPC++ S5 1 1
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127 )L° DPC++ B>V —)L

J— OB ITREZ&R/IME

CUDA* CEdihanNTL\dd— kK% C++ with SYCL* IC 1> 7)L® DPC++ BtV —)LDEHRE 7 O—
1T DEFREENIE. ARG A [ AR D ERST rl BE7S

— R / —F1VIERTL
- FE’EE‘Z’ éﬁ@@jf/?j—vz;ut:
Nz rkh . oy f— 90-95% Fa-ZU
BE|EO— R0 90-95% #=HEIMICFZT! .

HER

HREN 7 TUVT -3yt TTES F"‘Fgﬁfﬁ\@ mun LYSAYARY MIED

= 2 = . B h\RER A AE7R
ESICKIET BV S YaAXY iRl T AT ’& ARIDIEEREE
SYCLomatic \y_)l/lg:j_j\/\/_X'/\\_:/\\E\/ i —)L

N5 —KED\SDERIE SYCL NDEZFHE1T

3 AP W el

THE: 2023 F3RIREDT VT ILICKBHERE . Rodinia, SHOC, PENNANT 73&, 85 #8380 HPC XY FR—U T Y T ILOAIERRICE DLW TLWET BERIFELGBCEDHDET,
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IN—FD 7 & KIRICER

—1>5)L® Advisor A7 IL®VTune™ 7O7 715 —

» J—R7% GPU ARIERRL<ATO—F » CPU,GPU FPGA ZZL XXX = GPU,CPU FPGA NPUT @IFIC
i FOESL—5—%YR—k Fa—=—
» CPU/GPU O—FROFTEEXEU—%
=E{b = SYCL* C,C++, OpenMP* Fortran = ATO—RO/INTA—T VA% &1L
\ e DORT—FFO0Fv—T7TUT—
» RNV ZESSICHERIICLT 3O 2T ARIED T\ = SYCL*, C,C++ Fortran, Python*,
207 SHVET8E Go* Java* BESEEYR—k

- Zlﬁ‘f I\“ﬂSéﬂ?L\?‘J\L\T\?"Uﬁ—Da = Microsoft* Visual Studio*, VS Code,
YFOZRILTLEa—HEEE
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1> 7)L® oneAPI DPC++ 5147 Z5U— (1>5)L® oneDPL)

1> 7LD CPU,GPU FPGA £T SYCL* C++ A—X)LZER1L

RIB{E SNz C++ fZ22#E7)LTYUX

SERIFR/N—FRDTT7 ETORMENGE T TV =3 VREFEETTOAXY RORRHIC 75 illislikEInre
C++17 )N IJUZXLEDA—FTAUF1—%RE

C++ EENITICHALTLWBLNZ I TSU—HhIR—X
BHEICAERENRATERILSIC—RIGES 1T S>U— Parallel STL £ K0 Boost.Compute Z&8

14> F)L° DPC++ a4V — )LEHE

INTD oneAPI DPC++ OAVIRN—XXV R L THFESZD CUDA* O—RH\B5 DPC++ O—RAD#ZIT%Z
Bl

C++ CIINTFT7—FFoOFv—aAEa—FT1V/T0%EIR
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1T IL® oneAPl T4— T Za—F )RV rD—0-514 75—
(-1>/7)L° oneDNN)

INTINT A=V RETA—TS5—Z0%EH

BRENN\NA/INTA—T IV AGT—T5—=
VT —LD—OFEHRTETBLDICEHIE

mety e/ TA—T U AHEILOERM =
HE S|

14>5 )L CPU & GPU TEIL API ZFAHL T,
JaJlC&BERTY./O0Y—%FH

Linux*, Windows* Z#HR—
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'[r‘/j_-)l/@’ oneAPI L O« 7-0=a="5—3>-51477U—
(-1>/7)L° oneCCL) E

BE/N\Y—V=RE{L

1 7I)L° oneCCL API

@Md)/_ I‘t@ﬁ%&%?)b NL—Z=>00HIC 1>7)L° oneCCL — OFl ¢~ =)0 onecCL

1V F IV CPU & GPU BIFIT/\1/{TA—T VR " |

BeE{tSNiEBE/ ()9_\/72’%1; —RN=F1— MPI %ﬁ AP SLPIR—\I/(’;/
DV I 7 eve

4>~ )L° Omni-Path 7—FF 5 F v— (A FIL° T o A

OPA). InfiniBand*, £ —H xR F3E <D s >

H—ART L EFEBRICH R—F~ v

(Open Fabrics Interface)

BLANILOBE=ZRILDT 7 EICHEESINTE MPI &
libfabrics

k51N
TA—TS—ZV0DL—ZVJICERATSNDIWIE 2
(all-gather, all-reduce, reduce-scatter) MXIZA
TRERN AT RE

— T llbfabrlc

Hleyoo—F C,B

v
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14> FTIL® oneAPI Y A H—XRIL 54T S U— (127 )L° oneMKL)

ATV TP—FFOFv— R—ADV AT LATHRHEERCT, RBEASNTLBIHESITSU—T

- ‘ intel,

SEICHE, ALY RME AT RIUESNIREBERUCELD, b

B2 I2 27 IUr—yavsEsRIL . NeM KL
2 [BRASTACEY (BLAS, LAPACK, ERESER /=Y ILIN=), ‘ BRI AE

FFT. R MIVEER, UYU—#Et Ml (TIREQEDER

F4HR1FIL® Xeon® RT—ZT)L-FOyvH—& ‘ il

A1VFTIV Tt — GPU XY IR U—=X@EIFD :

BN ORELESD . ST — T L
RESLFROHRD1FILD CPU & GPUT—ELT

BNRN\TA—T >V RZHIE N mE

J—bFZzaIkEdIcE 7Oy —maiFICRE{tenfzO—F
ZHENT A R/INYF
SYCL*, C, Fortran APl ®EfEHYR—k

BmElSXOOrVILTs—TU—CHIA &

)
‘ Yl —#st

Evans Data DY A + (355 Stame Ay O— R

1 F—~MOHE: Evans Data MEEHEL 2" Global Development Survey Report 22.1 yI4&E I, IR, #R. ZDIEDZERIC .
FOTEIGDFETFFMAICDLTIE, http://www.intel.com/Performancelndex/ (#:8) #5 B L T\, |nte|
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» EREVTIIANILDOLAIT Y —
= OpenFabrics* 15— x4 X (OFI) ICED, 77T Uy mEIFIC
BELSINE/INTA—TVREYR—K
EIR7E MPI &5
= RELSNERIRE
BHREomndATr—EUF1—
» 1T« 7 InfiniBand* 1 5 —J 1 A B R—kICED ELTF
Vy— BeilEiE, XEU—{FRSNEHEEIR
F EITFTHERE
1>VFIL°GPU EZ VT &Y R—~
PDEBIEREEA TV 2O M AL — (DAOS) Z#HR—
1> 5)L® Xeon® Platinum 92XX 7Ot wvH—n&HE{t
Mellanox ConnectX*: 3/4/5/6 (FDR/EDR/HDR) HYih— ~%&L3k

7T7UT—-3v

CFD |O3v¥a SR OCD BIO Zofth...

1 D077 7UvOREIFICZ TV — 3V ARF
14FIL MPI 51475 —
ETRBICAVY—aART~T7TUvO%ER
TJ7 7w

17 o N iWarp, _ ZDftED
Omni-Path | 'nfiniBand RoCE | HEXEY Ry kD—5

T—HRY bk,
IPolB,
IPOOPA

BiEtSNEMPI N\ TA—T VR

AT MPI SAT73U—-1DM
MPI 517 SU—CHEBDT 7T UYvIEIFTD

. RT. T AHV A BE

intel. +



1>7)L° oneAPl —5-7FUF«4 D514 TS5 U—
(-1>/7)L° oneDAL)

CPU & GPU [C/I\M/I\T A=V RAET—I VATV R =704

MLEST =57 FUFTADADI\NTA—<T >V A% [ Lt 14~ )L® oneDAL IC&D GPU Hik—~

= PV 3VhEDREL KDBNFRAEITZIDLSICEKE HUTOFIILIVIALNYR—ESNTLERT,

s BRED/NTA—IVRAES|EFHERRIICT—IDEDAHET et R IR TRE— XU

WU X LDt E =&Y s SRR, OV Ty IEBET KNN,SVM
= L& TIT -V 3VD—AE/IET ATFAV ANV—2 . sy L8 K F95£55 25U DBSCAN

VO AEEFERET I EYR—F

N _ . N g clE: S5 L0T7AL A
= TVIFNARETSTRY—ERMTRIFD—o0—REHEIL aﬂ’iﬁ =l 2
TPV —3 VORI —TFv ~EEEE = JR7TéE/N: PCA

NEW: scikit-learn* 1.2 #7249 HRK—k

B, 71IL5U T, X9, Rk H<U—#Kst ML (FL—=%) {RERARELE,
IE#R1t SATSU—, INSX—5—HE, EFILIS— RENZE
DS AV VTRRE J=al—3v

EEEY U O—F

T GPU EHREBEFD oneAP| {£Ek®D oneDAL (%:8) Tld CPU EEDY Ttz FHMBXTULET,
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127 )L°VTune™ 7

CPU,GPU,FPGA @I} ICFa—Z=VT

SYCL* O— D&
BHE<ORMEBPLTIS SYCL* I— KTERRR

1> 7 )0 GPU,CPU,FPGA RIFDFa1—=0

YIR—kLTWB/N\— D77 oS L —5—@EIFICREL

A70—RO&EIL

OpenMP* A7 0O—FRDN\TA—I Y A%&F 21—

[LEFINT A=< A-TOT71IL

CPU,GPU,FPGA, ALY R XEU— FyrvIa ALL—IRE
TL—ALTZTRRICED hotspot DR M%) &

—HRHEEFEE Y R—~

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

EEEY U O—F

REERCIEET—FTOFv—AIFICFa2—ZVTTDIRENHDET,

| Assembly | EE = & & b

b o

164

166

165 | ptrlil.acc[0] += dx * 6 * ptr[j].m

(167 |

ptr[i] .acc[l] += dy * G * ptr[j].mg
ptrli]l.acc[2] += dz * G * ptr[j].m{

. # GPU Instructions Executed by Instruction T__
Source # Control Flow B Send & Wait
§ Int32 & SP Float @ Int64 & DP Float @ Other
158 dx = ptr[jl.pos[0] - ptrlil.pos[0] 75,002,500 @O D
159 dy = ptr[jl.pos[l] - ptrlil.pos[l] 12,500,000
160 dz = ptr[jl.pe=s[2] - ptrl[i]l.pos[2] 12,500,000
161 '
162 distanceSgr = dx*dx + dy*dy + dz¥d 87,500,000 I DD
163 distanceInv = 1.0 / sgrt(distances 12,500,000 @

162,503,750
150,000,000 D D
150,000,000 (DD D

GPU

GPU
Units

Execution
Array

163.66 GB/s Total &

System

CPU

Utilization

. 24.5%

=

SYCL* J—ROEE GPU AZO—R-ZFO7 71l

intel.

49


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

1>5)L® Advisor

%E@E’I’%y ) 1—:/3\/76_: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

A7O—ROEFTILE oo

2330 | ——

Accelerated 7.00s

— —_— o ——

7OEISL—5—ICATO—-RLEBROINTA =V X%=H#E
Program Time on Host 0s  Targat Platform Gend GT2
m Non Accelerated Time 0s Number of Officads 2
—_ m Time in MPI calls 0s Speed Up for Accelerated Code 3.3%
) l/ — 7 7 4 \/ ﬁg *ﬁ 1 Time on Target 7.00s  Amdahl's Law Speed Up 3.3x
Fraction of Accelerated Code 100%

= N
CPU/GPU JO—FDETEEXEY—Z&HIEIL
GPU Roofline Insights ,| 83.0% 99.4% 1.639 a) (+
FPU Utization EU Threading Occupancy EUIPC Rate

s CRTEIRIRY - oo -

NI RIUET BN — Y rrOP—— ]
NG ML Z OB -

Jot16 Vector Acd Peat 436 75 anToPs Matrixi<fiost>
J 0 Seit Partormance: 45.005 GINToPs  SUMMARY
Self OTI (Memory) Arithmetc Intensity
Bounded by. L3 Bandwidth o GNTOPS 45,00
Self Elapsed Time 0.150 s 2 eagylizd
Self Memory Trathc 0.835 GB 0.15s GROPS 1430

Work Sze Loca
1024 x 1024 256 x1

ALY R RINAY—

l ~ Memory Mz.:" e R:o:::«: by 10132 Vector Add Peak
2LV REENTULRW T U =3 VIR LY R{E BN & m.— =l

JO0-057-7F 51— L S

04 07
Soif Elapsed Time: 0.150 &

MR T O— 'S TR L CRRAR < P ————

Copeation EwpsedT™  GroPs  GNTOPS  FPAL  INTAL  GFLOP  GINTOP Global Local e a o
[Outside any task] 3213 0000 0000 0000 0.000 0.000 0000 [Unknown) 0s
zeCommandL istAppenchemony CopyRegon 00028 0000 0000 0000 0000 0000 0000 Transter Out 00028
zeCommandListAppencBarmer 0000s. 0.000 0.000 0.000 0.000 0.000 0000 Synchroniz. 0.000s
Matrict<oat> 0150 W28 as0ss 2573 aMa 217 673 o24x1024 | 2%6x1  Compute 01505

A7 0— 9 DaEIICHEER

Smr 50—k

RS 7 —FFTOFv—MIFICF2—=—V T TBIRENHDET, .
intel. s
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1T T4 ARUEa2—23>d GDB

~ANTFOYZ

BKESEOT /YT =2 iR—k

SESFLBTIOESL—I—AEHR—:
14>5)Ld CPU,GPU . FPGA DI =1
L—>3>

PIVT =2 aVDETRICTIOEIL—
5—0O7—FFUOFv—Z=BHERE

GDB RX—XDIRB LR TIREWLWA—T>
V—2DVYYJYa—3Y

PR 7TV —3>vm5)I\wvo

[& ][4 ][ m]| % Debug

[E] Sepia_Filter Debug

1 Debug B I Project Exploser Kb ==n
w [E]5epia_Filter Debug [C/C++ Application]
v Esepia [12598) [cores: 2,6,7]
* HThread #1 [sepia) 12598 [core: 2] (Suspended : Breakpo
= main() at sepia_dpepp.cppi2ad Oxa254ec

b & Thread #2 [sepia) 12607 [core: 8] (Suspended : Containd
b #Thread #3 [sepia) 12634 [core: 7] (Suspended : Cantain
o foptfintelfinteloneapi/debugger/latest/gdb/intel 64/ bin/s

= Disassembly H

i 3 =
Enter locationhers  ~ | (0 th
* 0BOBEBABOG4ISdec: | mow -84 (Nrbp) , beax =
BEHEE000064154ef shl SEx2, Seax

OB0BR0R00425412: add
BS0eRR0R0R4 25413 ; movslg eeax,%rox
000000000042548:  movss  -Gwb@(%rbp,%rcx, 4], %m
BeDRBe0MRad 254 e BOV -8B %rbp) Nrcx
0BROG0BER425582:  mov -Gxl4(%rbp) , beax
OPHREE0R0642550% add =Bubc(%rbp) , Yeax

<Bwbc (%rbp) , veax

DODDGD00415508 movslg eeax,%rdx
BoO0BOBOGOBATESb:  mulss (%rox,Nrde,d), %cmed
0000000600425510:  addss  -Gw6&({%rbp) , tmmd
OpeDROBRA4I5515:  mowss  xmmd, -Bw6E(%rbp)

] for (int k = 8; k < 4; ++k)
0000000004255 1a: mov ~Gmbc (%rbp) , veax
BP0B0R0BOREI551d: add $0x1, %ean
OPH00G0600425520:  mov Sea, -Gube (%rbp)
DEDADR0ROa425523 jmpq Bx42%4e2 <mainiint, ch

72 dst_image(i + j] = w;
OPRRHG0GEG425528:  movss  -GwbE(%rbp), \xmmd
DODeRRORR42552d: L -Ba18{%rbp) rax
O0HGOG0B00425531:  mov -x14(%rbp), Yecx
BEH00006006425534: add =Bub4 (Srbp) , vecx
BRDDR0BRR42553T: movslg “eecx,%rdx
BERBO00B0G4I5S53a:  mOvES  omed, (%rax, Nrdx,4)

4] for (dnt j = @; j = 4; ++j) {
BRDBOBOBORE 25531 : B -B0BA{%rbp) ey

R R e R P
@ sepia. dpcppp 1 =

able to tind the tull call graph automatically.
fnline as calls are éxpensive on Gen GPU

[ ot o W S Do Quick Access

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

5] =l

Hame Type Value
netion, but still must be constant F % src_image float* | Ow7Fftfobaloin
he address space for the two ) .
tion for particular address space b ® dsk_image float O 7fifecba20i0
5 S for mare control | int o
J s6= altuhutn __llalways_inline)) bk int o
57 static vold sepia_implifloat *src image, float *dst image, int i) {
6 const float coeffs(] = o float | 0
9 f e.2f, 0.3f, 0.3f, a.ef, L] int o
B L b b ol __comtt_oaiiiebe |
o 831, 8.1, 811, B.61, = coeffs const il O ffbabo
62 a.6f, 8.8f, a.8f, 8.6f }; v goefifs[0] const il 0.200000003
63 wecoeffs[1] const fle  £.300000012
i B CHANNELS_PER PIXEL: wocoeffs(z] | constfl 0300000012
66 for (dnt | = 0; § < 4; ++j) { wecoeffs[s] | comstfi O
:;c fleat w = 8.6f; b coefis[4] const il 0.100000001
:: for (dnt k = 8; k < 4; ++k) { e coefifs]s] constfle 05
® 70 woe= coeffs[4 * j & k] * src_image[i + k]; b coefis[6] constfli 0.5
T ¥ o i 71 L
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https://www.intel.com/content/www/us/en/developer/tools/oneapi/neural-compressor.html
https://www.intel.com/content/www/us/en/developer/tools/oneapi/neural-compressor.html
https://www.intel.com/content/www/us/en/developer/tools/oneapi/neural-compressor.html
https://www.intel.com/content/www/us/en/developer/tools/oneapi/neural-compressor.html
https://www.intel.com/content/www/us/en/developer/tools/oneapi/neural-compressor.html
https://www.tensorflow.org/install/pip
https://github.com/intel/intel-extension-for-tensorflow
https://github.com/intel/intel-extension-for-tensorflow
https://software.intel.com/content/www/us/en/develop/articles/intel-optimization-for-tensorflow-installation-guide.html
https://www.intel.com/content/www/us/en/developer/articles/technical/get-started-habana-gaudi-deep-learning-training.html%23gs.vcj3x3
https://pytorch.org/get-started/locally/
https://github.com/intel/intel-extension-for-pytorch
https://github.com/intel/intel-extension-for-pytorch
https://www.intel.com/content/www/us/en/developer/articles/technical/get-started-habana-gaudi-deep-learning-training.html%23gs.vcj3x3
https://onnxruntime.ai/
https://github.com/PaddlePaddle/Paddle
https://xgboost.readthedocs.io/en/latest/
https://intel.github.io/scikit-learn-intelex/
https://github.com/catboost/catboost
https://github.com/microsoft/LightGBM
https://github.com/modin-project/modin
https://software.intel.com/content/www/us/en/develop/tools/oneapi/components/distribution-of-modin.html%23gs.cnukpg
https://intel.github.io/scikit-learn-intelex/
https://spark.apache.org/
https://github.com/Intel-bigdata/OAP
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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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https://www.xlsoft.com/jp/products/intel/oneapi/rendering/index.html
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https://software.intel.com/content/www/us/en/develop/articles/sdp-case-studies.html
https://game.intel.com/story/intel-arc-graphics-intel-embree-and-blender/
https://www.intel.com/content/www/us/en/developer/articles/success-story/cinesite-brings-creepy-kooky-storytelling-to-life-addams-family-2.html
https://software.intel.com/content/dam/develop/external/us/en/documents/pdf/intel-cinema4d-v10.pdf
https://software.intel.com/content/dam/develop/external/us/en/documents/pdf/intel-cinema4d-v10.pdf
https://www.intel.com/content/dam/www/public/us/en/documents/case-studies/chaos-case-study-v11.pdf
https://www.youtube.com/watch?v=iH4EiYAudqM&feature=emb_logo
https://www.youtube.com/watch?time_continue=2&v=xKtXSu0tIx4&feature=emb_logo
https://www.youtube.com/watch?time_continue=2&v=7VBcMGDzSkA&feature=emb_logo
https://www.bentleymedia.com/en/newsitem/1119-the-future-of-digital-craftsmanship-bentleys-intelligent-configurator
https://www.youtube.com/watch?time_continue=2&v=7VBcMGDzSkA&feature=emb_logo
https://www.youtube.com/watch?v=hAEAu6DVySM&feature=emb_logo
https://www.youtube.com/watch?v=hAEAu6DVySM&feature=emb_logo
https://www.youtube.com/watch?v=g1Gs0ORbpcg&feature=emb_logo
https://software.intel.com/content/dam/develop/public/us/en/documents/stephen-hawking-centre-case-study.pdf
https://www.youtube.com/watch?time_continue=6&v=Fe1SJt6Sgh4&feature=emb_logo
https://youtu.be/jANGeb-n-wY
https://www.intel.com/content/dam/www/public/us/en/documents/case-studies/chaos-case-study-v11.pdf
https://www.intel.com/content/dam/www/public/us/en/documents/case-studies/chaos-case-study-v11.pdf
https://www.youtube.com/watch?v=IsrFh6nIvLM&feature=emb_logo
https://www.youtube.com/watch?v=nvSTsCNoGv0&feature=emb_logo
https://www.alcf.anl.gov/news/intel-s-oneapi-provides-tools-prepare-code-aurora
https://www.alcf.anl.gov/news/intel-s-oneapi-provides-tools-prepare-code-aurora
https://www.alcf.anl.gov/news/intel-s-oneapi-provides-tools-prepare-code-aurora
https://www.alcf.anl.gov/news/intel-s-oneapi-provides-tools-prepare-code-aurora
https://www.alcf.anl.gov/news/intel-s-oneapi-provides-tools-prepare-code-aurora
https://www.alcf.anl.gov/news/intel-s-oneapi-provides-tools-prepare-code-aurora
https://www.alcf.anl.gov/news/intel-s-oneapi-provides-tools-prepare-code-aurora
https://www.youtube.com/watch?v=pjAXT9NGUBU&feature=emb_logo
http://software.intel.com/en-us/articles/optimization-notice/%23opt-jp
http://www.intel.com/PerformanceIndex
https://www.youtube.com/watch?v=pjAXT9NGUBU&feature=emb_logo

iﬁ%%td)ifi%i% % (1/2)

HEEIF ERIRT. B ZOMDERICE>TERDET, SHMIC DU TIE, http://www.intel.com/Performancelndex/ (&:E) #2BL LIRSV ERIZEBRBIENHNET,

MEEDRERERIFTY AT MBHOBNRFRNT ASCEDNTVWET, & REARPOIRTOEF2UT 11— 7Y I FT—NERSN TV EIFRDER A R OF ML, MEERZSR LTS,
B EF1UT—ZRETEDRAFT IV RV FEHDEE A,

Texas Advanced Computing Center (TACC) O Frontera ICBi9"% 2 &3k

FCZE: HPCWire: Visualization & Filesystem Use Cases Show Value of Large Memory Fat Notes on Frontera (%58
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 (%zg)
software.intel.com/content/www/us/en/develop/articles/introduction-to-programming-with-persistent-memory-from-intel.html (2£3E)
wreda.github.io/papers/assise-0sdi20.pdf (3zE)

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.

Tangent Studios

Configurations for Render Times with Intel® Embree, testing conducted by Tangent Animation Labs. Render farm: 8x Intel® Core™ processors +hyperthread*2 + 128gig. In-office workstations: Intel® Xeon® processors HP blade c7000
chassis, with HP460 gen8 blades - 2x Intel Xeon E5-2650 V2, Eight Core 2.6GHz-128GB. Software: Blender 2.78 with custom build using Intel® Embree. For more information on Tangent's work with Embree, watch this video:
www.youtube.com/watch?time_continue=251&v=_2la4h8qg3xs&feature=emb_logo (¥zE)

Recreation of the performance numbers can be recreated using Agent327, Blender and Embree.

Chaos Group - Up to 90% Memory Reduction for Displacement

Testing conducted by Chaos Group with Intel® Embree 2020. Software Corona Renderer 5 with Intel Embree. Up to 90% memory reduction calculated using Corona Renderer 5 with regular displacement grids per triangle of 154
bytes versus Corona Renderer 5 with Intel Embree, which has a displacement capability grid of 12 bytes per grid triangle. (12/154 = 7.8% usage or >90% memory reduction.) Recreation of the performance numbers can be
accomplished using Corona Renderer 5 and Embree. For more information, visit the Corona Renderer Blog: blog.corona-renderer.com/corona-renderer-5-for-3ds-max-released/ (3:E)

The Addams Family 2 - Gained a 10% to 20%—and sometimes 25%—efficiency in rendering, saving thousands of hours in rendering production time.

Testing Date: Results are based on data conducted by Cinesite 2020-21. 10% to up to 25% rendering efficiency/thousands of hours saved in rendering production time/15 hrs per frame per shot to 12-13 hrs.

Cinesite Configuration: 18-core Intel® Xeon® Scalable processors (W-2295) used in render farm, 2nd gen Intel Xeon processor-based workstations (W-2135 and -2195) used. Rendering tools: Gaffer, Arnold, along with optimizations
by Intel® Open Image Denoise.

EROBRCERIFERDIHBENHDET,
AVFIOTO/O0I—=ERITBICIE WIGLE/N—FDT7 VI DOL7 FFT—EXOBIMEN R BEELRBIEADHDET,
AVTINE T — RN =T —DF =5 DV TEERPERZTOTLERAL FDDEROSEICL T, EENESHVETFEL TEEL,

© Intel Corporation. Intel, > F )L, Intel O, ZDMD1 > FILOBIP O T, Intel Corporation 2 lEZDFRLDEIETT,
SYCL & Khronos Group OE1ETY
*ZOMOHE HRELELEE, —RICEHORTR, EIZEERIFEREIZETT,
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http://www.intel.com/PerformanceIndex
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
http://www.youtube.com/watch?time_continue=251&v=_2Ia4h8q3xs&feature=emb_logo
https://blog.corona-renderer.com/corona-renderer-5-for-3ds-max-released/
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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

The Addams Family 2/Cinesite achieving up to 25% efficiency in rendering - Testing Date: Results are based on data conducted by Cinesite 2020-21. 10% to up to 25% rendering efficiency/thousands of hours saved in rendering
production time/15 hrs per frame per shot to 12-13 hrs. Cinesite Configuration: 18-core Intel® Xeon® Scalable processors (W-2295) used in render farm, 2nd gen Intel Xeon processor-based workstations (W-2135 and -2195) used.
Rendering tools: Gaffer, Arnold, along with optimizations by Intel® Open Image Denoise.

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

TR, AR, HEE, ZOMDERICES>TERBEDET,

EROERLERIFBELTIBENHDET,

AVFINOTO/ OV —%FRITBICIE WIGLE/N=RIT7 VI LIz 7 FrlEFY—EAOEMENREELZDIBEENHDET,
AVFINF =R —=F1—DF—=FIC DV TERPEREZTOTLERAL FDDBROSEICL T, EENESHVETFML TS,
© Intel Corporation. Intel, 'r‘/j_-)l/ Intel O, ZDMBD1 > FILOBIPOTE, Intel Corporation E2lEZDFRADEIETT,

SYCL [ Khronos Group ORET
* ZOM0HE BRETEE, Exlg_%*id)ﬁ‘m AIEERIFEREIZETT,

intel.

69


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
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