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H. oneAPI Specification
oneAPl is an cpen, free, and standards-based programming system that provides portability and perfermance
~, oneAPI SPECIfICBtIOH across accelerators and generations of hardware. oneAPI consists of a language and libraries for creating
* E ﬁ 1.2-[’6\/-1_ parallel applications:
( = ? documentation
/J S I = SYCL: oneAPI's core language for programming accelerators and multiprocessors, SYCL allows developers
Search the spec.. to reuse code across hardware targets (CPUs and accelerators such as GPUs and FPGAs) and tune for a
\ — — |_I_| E specific architecture
I Introduction . . . . .
% ’ ’ — = oneDPL: A companion to the DPC++ Compiler for programming oneAPI devices with APls from C++
N —— ﬁ Software Architecture standard library, Parallel STL, and extensions.
sveL » oneDNN: High performance implementations of primitives for deep learing frameworks
-~ \ | o | ﬂi N\ onebPL ¥ » oneCCL: Communication primitives for scaling deep learning frameworks across multiple devices
L
o E— / / — 2 % ﬁ \ oneDNN e « Level Zero: System interface for oneAPI languages and libraries
oneCCL h = oneDAL Algorithms for accelerated data science
Level Zero = oneTBB: Library for adding thread-based parallelism to complex applications on multiprocessors
oneDAL ™ » oneVPL: Algorithms for accelerated video processing
oneTBB ™ + oneMKL: High performance math routines for science, engineering, and financial applications
oneVPL ~ » Ray Tracing: A set of advanced ray tracing and high-fidelity rendering and computation routines for use in
oneMKL v a wide variety of 3D graphics uses including, film and television photorealistic visual effects and
Ray Tracing - animation rendering, scientific visualization, high-performance computing computations, gaming, and
y

Releases (£ more.

Legal Notices and Disclaimers
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Relative Performance: NvidiaSYCL vs.NvidiaCUDA on Nvidia-A100
(CUDA =1.00)
(Higher is Better)
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® Nvidia CUDA ® NvidiaSYCL

Testing Date: Performance results are based ontesting by Intel as of August 15, 2022 and may not reflect all publicly available updates

Configuration Details and Workload Setup: Intel® Xeon®
yurce/CLANG 15.0.0, CUDA SDK 11.7 with NVIDIA-NV

Platinum 8360Y CPU @ 24GHz, 2 so

764 cuMath 11.7, cuDNN L7, Ubuniy

Hyper Thread On, Turbo On, 256GB Hynix DDR4 :
)4.). SYCL open source/CLANG compiler switches: -fscycl-targets=nvptx64-nv

P hown in configurations and may not reflect all publicly available updates. See configuration disclosure for details. No product or component can be absolutely secure.

factors. Leam more at www Intel.com/Performancelndex. Your costs and results may vary.
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Relative Performance: AMD SYCL vs. AMD HIP on AMD GPU

Relative Performance: AMD SYCL vs. AMD HIP on AMD Instinct MITOO Accelerator
(HIP =1.00)
(Higheris Better)

2 19
1.8
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1.4 1.3
1.2 1.07
1 0.93 0.96 0.96
0.84
0.8 0.75
0.6
0.4
0.2
(0]
Sobelfilter Reverse Time SYCLHP-Linpack SupportVector Hashtable Bitcracker Easywave Ethminer Aobench
Migration Machine (SVM)
mAMDHIP mAMDSYCL
Testing Date: Performance results are based on testing by Intel as of August 15, 2022 and may not reflec
Configuration Details and Workload Setup: Intel® Xeon® Gold 6330 CF 20GHz, 2
sourc NG 15.00, AMD (
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oneAPI for NVIDIA* GPU
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oneAPI for NVIDIA* GPU oneAPI for AMD* GPU
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[Switching focus to CUDA kernel 1, grid 4, block (5,0,0), thread (32,0,0), device @, sm 10, warp @, lane 0]

Thread 1 "main" hit Breakpoint 1, main::{lambda(sycl:: V1::handler&)#5}::operator()(sycl:: V1::handler&) const
::{lambda(sycl::_V1::nd_item<1>)#1}::operator()(sycl::_V1::nd_item<l>) const (this=@x7fffa3fffb68, item=...) a
t main.cpp:115
115 float v = sycl::log(1+sycl::exp(-1*A_y_label[i1]*xp));
(cuda-gdb) info cuda kernels

Kernel Parent Dev Grid Status SMs Mask GridDim BlockDim Invocation

\
E \\E —"\ A\Y \ N \\ * 1 - B8 4 Active 0x000000000BAODABA555555555555 (24,1,1) (256,1,1) typeinfo name for main
. —_— \/ — bda(sycl::_V1::handler&)#5}::operator()(sycl::_V1::handler&) const::compute()
727~ 1+ (cuda-gdb) list

for( int j = A_row ptr[i]; J < A_row ptr[i+1]; ++j){
xp += A_value[j] * x[A_col_index[j]];
}

// compute objective
float v = sycl::log(1+sycl::exp(-1*A_y_label[i]*xp));
auto atomic_obj ref = atomic_ref<float,

* memory_order::relaxed, memory_scope: :device,
. | access::address_space::global_space> (total_obj_val[e]);
atomic_obj_ref.fetch_add(v);
— (cuda-gdb) print xp
$2 = 0.0494509786

access::address_space::global_space> (total_obj_val[e]);

° VS i ( : d %-”- A $3 = 0.668727338
(cuda-gdb) continue
O e I\ -B m Continuing.

[Switching focus to CUDA kernel 1, grid 4, block (@,0,8), thread (0,0,0), device ©, sm @, warp 3, lane 0]

Thread 1 "main" hit Breakpoint 1, main::{lambda(sycl::_Vi::handler&)#5}::operator()(sycl::_V1::handler&) const
r:{lambda(sycl:: Vi::nd_item<1>)#1}::operator()(sycl:: Vi::nd_item<1>) const (this=0x7fffa3fffbes8, item=...) a
t main.cpp:115

115 float v = sycl::log(1+sycl::exp(-1*A_y label[1]*xp));

(cuda-gdb) print xp

$4 = 0.0241964087

(cuda-gdb) []
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JO771)

« 2D NVIDIA* 1) < IZEEHD AMD* 0771 )L-
W— LA {EEE W — )L &(E

NVIDIA Nsight Compute (on ed-dlgpu-168c)

N

File Connection Debug Profile Tools Window Help
<) Connect Baselines Metric Details

& gd-sycl-dbg.ncu-rep x
Page: Details ~ Result: 0- 136 - compute ~ ¥~ AddBaseline ~ Apply Rules B Occupancy Calculator Copy as Image ~

Result Time Cycles Regs GPU SM Frequency CC Process ® 0 0 e

Current 136 - compute (24, 1, 1)x(256, 1,1)  1.65 second 1,259,406,848 52  0-NVIDIA A100-PCIE-40GB 764.98 cycle/usecond 8.0 [3013141] main
~ Occupancy B O = H
Occupancy is the ratio of the number of active warps per multiprocessor to the maximum number of possible active warps. Another way to view occupancy is the percentage of the hardware's -
ability to process warps that is actively in use. Higher occupancy does not always result in higher performance, however, low occupancy always reduces the ability to hide latencies, resulting in A G-
overall performance degradation. Large discrepancies between the theoretical and the achieved occupancy during execution typically indicates highly imbalanced workloads.
Theoretical Occupancy [%] 50 Block Limit Registers [block]
Theoretical Active Warps per SM [warp] 2 Block Limit Shared Mem [block]
Achieved Occupancy [%] 12. 4 Block Limit Warps [block]
Achieved Active Warps Per SM [warp] 7.83 Block Limit SM [block]

=] e i i

This kernel's theoretical occupancy (50.0%) is limited by the number of required registers. The difference between calculated theoretical (50.0%) and measured
A Occupancy Limiters  achieved occupancy (12.2%) can be the result of warp scheduling overheads or workload imbalances during the kernel execution. Load imbalances can occur
between warps within a block as well as across blocks of the same kernel. See the for more details on optimizing occupancy.

Impact of Varying Register Count Per Thread
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oneAPI for NVIDIA® GPUs

Add support for NVIDIA GPUs to the Intel® oneAPI Base Toolkit using
oneAPI for NVIDIA GPUs. Develop code using SYCL™ and run on NVIDIA
GPUs.

© Download Plugin W] Get Started

® codeplay”’

AT AF I gE:
https://developer.codeplay.com (3255

© Codeplay Software Ltd. 2023



https://developer.codeplay.com/

EBLEOEEES
MEBEIL, RN B, ZDBDER ICL>TEGDERT,

MHEEDRAIERBRIIV AT LABHOBNEROTANCE DLW TLWET & REARPOIRNTCOEF2UFTr— TPV IFT—rNERESNT
WBEIIRDEB A BROFAEIZ AEERNESRBLTKESL EXNHNEEF 1T — 2 RHTET IR AFIZIOVR—R U MEHDERA.
EROEREGERIIEGRIGENHDERT,

AFIVOTo /09 —7%=FRITBICIE WISLE/N—FROx7 VI D27 FlIFU—EROEIMEDN N BEGDIZEENHDET,
© Codeplay Software Ltd. Codeplay, Intel, 1> )L. Intel OT, ZOMED1 > FILOAFPOTE, Intel Corporation £izIEZDF 4t

DOEETYT, * ZOMOMER  BRBEREF, —RICEHAORT, BIEXIIEREIETT,

® codeplay”’ © Codeplay Software Ltd. 2023




® codeplay’

Enable Al & HPC to be Open, Safe and Accessible to All

HEWVWEDEL

@codeplaysoft info@codeplay.com codeplay.com



	Slide 1
	Slide 2
	Slide 3: Codeplay について
	Slide 4: オープン標準のマルチベンダー・プログラミング
	Slide 5
	Slide 6: ベンダーによる縛りをなくす
	Slide 7: C++ とオープン標準
	Slide 8: SYCL* について
	Slide 9: oneAPI と SYCL*
	Slide 10: SYCL* と oneAPI は選択肢を提供
	Slide 11: oneAPI オープン標準
	Slide 12: スペシャル・インタレスト・グループ (SIG)
	Slide 13: oneAPI コミュニティー・フォーラムに貢献する
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22: oneAPI for NVIDIA* GPU
	Slide 23: ベータ版 oneAPI for AMD* GPU
	Slide 24
	Slide 25
	Slide 26: 入手
	Slide 27: コンパイル
	Slide 28: マルチターゲット・コンパイル
	Slide 29: マルチターゲット・コンパイル
	Slide 30: デバッグ
	Slide 31: プロファイル
	Slide 32: 一般的な最適化
	Slide 33: NVIDIA* プラグインのサポート
	Slide 34: まとめ
	Slide 35: プラグインをお試しください
	Slide 36
	Slide 37: お問い合わせ先

