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BR7 VT =23V aRFTDIeOOERY —)LE (1~7)L" oneMKL)
— = W ~,=1].® =/
ZAT7SU—DEALY 1T FARARIE2I—Y3Y ;rjflj_”’ ;”eﬁﬂ;_f' 1T F4RRIE -3
\ 0 Python* TS SR > GDB
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INTA—IVAICFa—=T

BE | O—Rm 90-95% & B EIMICFE T 0-95%ERH
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17 )L CPU & GPU BIFIC/\A/{TA—T VR VP18 AP

FEBEbSNIEBE/\Y— iR v SPIR VA
Py Y_ OF Y/FIL° MPI

£V )L° Omni-Path 7—FF5F v— (Y F)L° e

OPA). InfiniBand* 1 —xRw ;gE Z<DA /5 — — APUsIE —> !

N—FDz7

RO BB TR — - I :
(Open Fabrics Interface)
BKLAN)LOBE=R)ILDOT 7 EICHESRSINE MPI & '

libfabrics

RSN~/

. _ . . A=z

TA—T5—_2VIODORL—Z2TICfFEREINS

SR (all-gather, all-reduce, reduce-scatter) ™ P 4 Y
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TR
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> 7 )L® VTune™ 707

CPU,GPU,FPGA @I} ICFa—=2T

SYCL* O— R
BHEZLORFBAEEYLTL\D SYCLY O— R{ITAER

1> 7 )LdD GPU,CPU,FPGA @IFTMDF2—=7
YR—LTVBN\—RYT7-7oESL—5—BIFICREL

A 70— RO&E L
OpenMP* A7 O0—FDON\TA—XV RA%&F1—_27

[NEIR/I\N T A=<V R-TaT 71l

CPU.GPU FPGA XL YR XEYU— Fyvva AL—IGE
TL—ALTZTRRICTED hotspot DIRET!
— W E AR~

SYCL*, C, C++, Fortran, Python*, Go*, Java*, &£z [FZNHMEE

HFHeTOO—F

BRRCEET7—FTI0Fv—aFICFa—ZVTTINENHDET

| Assembly = & 6" b | b D

i # GPU Instructions Executed by Instruction T__
Source # Control Flow B Send & Wait
0 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 @
164
166 ptrlil.acc[l] += dy * ¢ * ptr[il.mnd| 150,000,000 DD
167 | ptrlil.acc(2] +=dz * G * ptr[j]l.mjl 150,000,000 (N D D

GPU System

GPU Execution
Units Array

163.66 GB/s Total &

Utilization: 24 5%

SYCL* J—ROEE GPU AZ7O—R-ZO0771JL

intel.
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1>/7)1® Advisor

Eﬁ@%‘l‘%‘ju J—:/E‘/Eﬁﬁz | 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 2330 |
7'- 7 D - '\ 0) :E 7 ) I/'T b Accelerated 7.00s
-7 g t — I/ — 9 — ( - 7" — '\‘\ L/]'—_ Bﬁ_\( © — ~ X % }E fam Program Time on Host 0s  Target Platform Gend GT2
) 7 ~ 7 I:l — /—"—\O)/ \ 7 7" 7 / IE m Mon Accelerated Time 0s Number of Offioads 2
m Time in MPI calls 05 Speed Up for Accelerated Code 3.3x
| Time on Target 7.00s  Amdahl's Law Speed Up 3.3x

) I/_ 7 5 4 \/ @E $ﬁ Fraction of Accelerated Code 100%
CPU/GPU O—FOETEEXEU—Z&E L 5Py ot s ok max e ole

s CRTEIRIRY - oo -

GPU Roofline Detalls GPU Source G
L ls = 'Y INT, CARM; GTI (Memory) + | i\ Compare + | * Guidance v

R R JULT BRI — N T e B
RO Z ORI ~ I e |-

[l

Work Sze Loca
1024 x 1024 256 x1

ROOFLINE

K K W N l,...,.,,,....,..i"mw" & Bounded by Int32 Vector Add Pesk
ALY b7 RIS — -t i
L — 35% H

------

ALY RMEENTWIEWT U =2/ 3 VICIERNG L RMb BN @ww' Lo

Pty
o4 o7 M
A\ — 7 — \Y Selt Elapsed Time. 0.150 s
oa—"T0Z27-7FoM Y —
GPU Compute Performance « Work Sze “ Comoute Task
Lo EwpsedT™  GroPs  GNTOPS  FPAL  INTAL  GFLOP  GINTOP Global Local Purpose  Compule Task

IR - N — N P [Outside any tazk) 3213 0000 0000 0000 0000 0000 0000 {Unknown) s
/\)J >%§ H/\J 7‘_ ] I:I J— /_ ] 7 ] E’T’EE‘ZJ l Z ﬁ $):_|— zeCommand s tAspencilemory CopyRegon 00025 0000 0000 0000 0000 0000 0000 Transter Ot 00025
X, o tF 26CommandListAppendBamer 00008 0000 0000 0000 0000 0000 0000 Synchvonz.. 0,008

Matric1 <Soat> 0.150s. 14298 45005 25713 8114 2147 6773 1024 x 1024 2561 Comoute 0.150s.

A7 0— 9 5HIICHEES

HFHeTOO—F

BESCEET7—FFOFv—AIFHCFa——U I T2RENHDET inte|®
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~ ,— ® —
1>7)
ANFOVZTFR-TFIIVo—2
BKESEDT /(Y TR~
SFESIFRTIOET L —Y—=TR—:
14> )LD CPU GPU FPGA (DI =2
L—>3>

7 IVT = 3VOETRICTIOEIL—
H—DF7 —FTFOFv—=HERH

GDB RX—XADOMBEARTEWA—T >
N —2Z2DVJa—/3

TAARIE 21—

avDTI\vY

~
—~—

[& ] oeoug
1% Debug 1T I Project Explorer

[E] Sepia_Filter Debug

Kb+ v=n

w ElSepia_Filter Debug [C/C++ Application]
w Hsepia [12598] [cores: 2,6,7]

¥ & Thread #1 [sepia) 12598 [core: 2] (Suspended : Breakpo

sepia_impl{) at

= mainl) at sepia_dpepp.cppi22d dxd25dec

b #Thread #2 [sepia] 12607 [core: ] (Suspended : Cantain I
b #Thread #3 [sepia) 12634 [core: 7] (Suspended : Cantain
ol foptfintelfinteloneapi/debugger/latest/gdb fintel &4 bin/s

= Disassembly H

Enber location here -

* DBDODBOGDOAISASE
OBOEOBOGa04 254ef 1
DGORIRIGA0425412
1= R PR TR
OBOEBB0G004 25418
DRDE0R0B004254 fe
OBOEHBOGOBATISAT
OBOGAB0GA64 25585 :
DDPDPOD0R425508
BEOBBOGAGA TS50
BP0MIR00e425510:
BPDRBROBIR4I5515:

&3
Ll ililiilira A EH
BRNR0BOB0B42551d:
OBOEBBOGOG4 5520
DPDMDROpEE429523:
72
OBOGHBOGA64 15528
DDPDPOB0R42552d:
BEOBOBOGOBATE5I1;
BE0RRR0G06425534:
DPDNROBNREI553T
OBOEHBOGOB4 I3

-]
OBDBBB0B004 25531 :

ia_dpcpp.cpp:T0 Mxd25dec

=0
fnBErim <

BoV -8x64 (%rbp) , veax =
shl $0x2, %eax

add -Bxbc{Nrbp) , veax
Bovslq  %eax,wrox

movss  -0uba(%rbp,%rcx, 4], %
BOY -8B %rbp) Nrcx

BOY -Bx14(%rbp) , beax
add =Bwbc{%rbp), Yeax

movslg “eeax,%rdx

Bulss  (%rex,%rde,4), Nxaed
addss  -Gub&(%rbp) , kxmed
BOVSS  xmmd, - BuBE(%rbp)

for (int k= 0; k < 4; ++k)
B -Bxbc{%rbp) , veax
add S0xl, heax
oY Seax, -Bxbe (%rbp)
jmpqg  Bx4254e? <main(int, ch
dst_image[i + ] = w;
povss  -BxbE(%rbp) , med
BOY -Bul@(%rbp) , vrax
BV -Bx14{%rbp) , ecx
add -Gub4 (%rbp), Secx
movslg %eecx,%rdx
povss  xmed, (%rax, Nrdx 4)
for (int j = 8; j = 4; ++j) {
BOY -BuB4 (Nrbp) , ecx

AT R R A L=Rrl i H R
-s.soplu dpcpp.cpp I =5

{ able to tind the full call graph automatically.

[ ot =R W S =Tk =k Quick Access

=ik ]
o= Variab I3 % Break  Expre BiMedd “ 0

AErie~

always inline as calls are expensive on GRU
Notes: Hame Type Value
- coeffs can be 1-rELRI°f' outside of the function, but still must be constant ¥ ® sre_image float*  Ox7FFfobaloi0
atically deduce the address space for the two ) .
i ptr specialization for particular address space F ® dst_image float O Ffifecha201o
: | int o
= attribute_ [(always 1n11ncﬂ -k int o
57 static void sepia_impl(float *src_image, float *dst image, int i) {
56 const float coeffs[] = W float | &
59 { e.2f, 8.3f, 6.3F, g.8f, L] int o
S| U A6 B35 S ¥ coeffs  constfl_ouififitithsbo |
&1 8.31, 611, 811, 6,81, * L coeffs const il O ffbabo
52 8.0f, 8.8f, 8.8f, .81 }: = poeffs[0] const i D.200000003
63 e coeffs[1] constfle  DLIOO0000TZ
& "= .
{.4 i "= CHANNELS_PER PIXEL; wecoeffs(2] | constfl 030000012
66 for iint § = 8; § < 4; ++j) { s coeffs]3] comstfl O
2{ fleat w = 8.6f; = poefifs[4] const i 0100000001
65 for (dnt k = 8; k < 4; ++k) { thcoelfsls] | constfy 05
o 7o w 4= coeffs[4 * j & k] * src_image[i + kI; v coefifs[6] constfli 05
7 e e 71 P L
dst_imagell + j] = w; Name : coeffs
} Details:{0.200000003, @, 300000012, 0.30000
b Default @xT1i71 {11 bELO

Decimal ! 146737483337872

Hex:Bx7fH{{ffoBbo
Binary:1111111101011102100101101110 0000811
Octal:@3ITITITITITI 4268

/i Few useful acro : "using namespace cl::sycl;® also helps.

comstexpr auto sycl _read = cl::sycl::access: :mode: :read;

T8 comstexpr auto sycl write = cl::sycliiaccess::mode:iwrite;

79 constexpr aute sycl global buffer = ¢l::sycl::access::target::global buffer;

is alternative (to a lambda) representation of a SYCL kernel
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https://software.intel.com/content/www/us/en/develop/articles/sdp-case-studies.html
https://software.intel.com/content/dam/develop/public/us/en/documents/stephen-hawking-centre-case-study.pdf
https://software.intel.com/content/dam/develop/public/us/en/documents/stephen-hawking-centre-case-study.pdf
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://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://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?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=xKtXSu0tIx4&feature=emb_logo
https://www.youtube.com/watch?v=nvSTsCNoGv0&feature=emb_logo
https://www.youtube.com/watch?time_continue=2&v=7VBcMGDzSkA&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://www.youtube.com/watch?time_continue=6&v=Fe1SJt6Sgh4&feature=emb_logo
https://youtu.be/jANGeb-n-wY
https://www.youtube.com/watch?v=pjAXT9NGUBU&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
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
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https://www.xlsoft.com/jp/products/intel/oneapi/index.html
https://www.xlsoft.com/jp/products/intel/openvino/index.html
https://www.xlsoft.com/jp/products/intel/openvino/index.html
https://www.xlsoft.com/jp/products/intel/openvino/index.html
https://newsroom.intel.com/news/intel-ai-powers-samsung-medisons-fetal-ultrasound-smart-workflow/%23gs.uxkccb
https://youtu.be/XBJVr5MzfBM
http://www.united-imaging.com/en/home/
https://www.xlsoft.com/jp/products/intel/oneapi/index.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
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Texas Advanced Computing Center (TACC) O Frontera ICEI3 3 && 3k

5= HPCWire: Visualization & Filesystem Use Cases Show Value of Large Memory Fat Notes on Frontera (%:8)
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 (3 z5)
software.intel.com/content/www/us/en/develop/articles/introduction-to-programming-with-persistent-memory-from-intel.html (2£z5)
wreda.github.io/papers/assise-0sdi20.pdf (2zE)

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 5.3.0-57-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 5.3.0-57-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 5.3.0-57-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=2518&v=_2la4h8qg3xs&feature=emb_logo (¥z8)

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/ (%z8)

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.
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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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https://techdecoded.intel.io/quickhits/innovation-leaders-using-intel-oneapi-cross-architecture-tools/?cid=diad&source=techdecoded_newsl_obm&campid=ww_q2_oneapi&content=vid-qh-td_cross-seg
https://www.alcf.anl.gov/news/intel-s-oneapi-provides-tools-prepare-code-aurora
https://sc20.gallery.video/detail/videos/sc20/video/6208394344001/developing-a-cross-architecture-dpc-application-using-migrated-cuda-stencil-code?autoStart=true&page=0
https://www.intel.com/content/www/us/en/newsroom/news/gromacs-oneapi-aid-open-source-drug-discovery.html
https://www.nextplatform.com/2021/02/01/cern-uses-dlboost-oneapi-to-juice-inference-without-accuracy-loss/
https://www.youtube.com/watch?v=7VBcMGDzSkA&t=1s
https://www.youtube.com/watch?v=7VBcMGDzSkA&t=1s
https://www.intel.com/content/www/us/en/developer/articles/success-story/cinesite-brings-creepy-kooky-storytelling-to-life-addams-family-2.html?
https://www.youtube.com/watch?v=XBJVr5MzfBM
https://www.youtube.com/watch?v=XBJVr5MzfBM
https://software.intel.com/content/www/us/en/develop/tools/oneapi/reviews.html
https://www.youtube.com/watch?v=8dNrStoJMwE
https://software.intel.com/content/www/us/en/develop/tools/oneapi/application-catalog.html
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sycl: :queue g(cpu_selector{});

auto A = sycl::malloc_shared<float>(n, q);
auto B = sycl::malloc_shared<float>(n, q);

q.parallel for( sycl::range<l>{n},
[=] (sycl::id<1> i) {
B[i] += A[i] * A[i];

}
) .wait (),
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sycl: :queue g(gpu_selector{})

auto A = sycl::malloc_shared<float>(n, q);
auto B = sycl::malloc_shared<float>(n, q);

qg.parallel for( sycl::range<l>{n},
[=] (sycl::id<1> i) {
B[i] += A[i] * A[i];
}
) .wait();
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https://www.codeplay.com/portal/02-03-20-codeplay-contribution-to-dpcpp-brings-sycl-support-for-nvidia-gpus
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