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TOOLKIT
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GPU 70035 =70 KT

B CUDA*
NVIDIA* B L7 GPU RITOIA IV E2—F 1V T - TSV b TIA—LETOTS =TT )L
TY,GPU DULFIIEEE N Z R AMRICER L, SIRFET B ILEERE LFT R ARMET 8 HMFE.
EvO T —SBITRE KRR T —FWBENEETDNH CIA<HASNTUVET

B OpenCL*
OpenCL* [&, SFEIFGREBO 7Oy —0st8UY —AWNEE T DIRE CIFNIREIT D28
B TIT,CPU,.GPU,DSP FPGA 73¥ ZHR1IGT )\ A A BES T SRGFETEAE I REICT DI L— LA
D—D%RHLET
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BEnoiaEnELE
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SYCL* O{L#k — &%k SYCL* 2020 Rev 10

SYCL 2020 1% (323E) - Rev 1.0 £, 2021FE2B9HICUU—RSIN AT E1EERL, 40 =B XD
HEBEEMEANESENTLIVET,SYCL 2020 Rev 10 (2025F48) WN—RABSINELE. ZEHICD
WTIZUU—Z/— (3&58) =& LT<EaLy

RAEHBAEY— (USM) ICED IRA1 V5 — BT I— RNy 77— 70— L TRAICEMETEDLDICHDET

o WHUSFTYIVIF EINRIYDUTTY3VEFEZEML, EBENGI—RZEETBOICKRIE, EIL N VigEERA
N=RIIT7ICRARDINTA— >V AR B LET

D—=00WN—=TEGTIIN—TOF7IVITIXLICED, D—TUIEBROMERNGRIENATEICEDET
«  OSRTVTL—h5| ¥R (CTAD) EHFRBATRICEKD ISR TV TL—bDA VATV R ERICEDERT

PO —OBREICED EILLAYOUT Y aVBIENEMSN, RBEO— FOEENEFHIN. C++ /\T—V ORI
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https://registry.khronos.org/SYCL/
https://registry.khronos.org/SYCL/
https://github.com/KhronosGroup/SYCL-Docs/releases
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SYCL* OE
SYCL E&EIF, OpenCL [CINRTEIXRIFTRZRT7OESL—3> AP I\ O TV ROYR—
MBI 3RE . FITFXITZLONRNIST oSN TULET:

« A427)L° oneAP| - DPC++/C++ O/ /N1 > —I[% Khronos SYCL* 2020 {ttkzE="E
ICHR—KLET

« AdaptiveCpp (BEZE) - C++ N—ADATOVZF7 A TOTS =0 DlzsbnIti LTz
:E::?«—I%®r¥ﬁ77\/h77r ITT

« triSYCL (3238) - SYCL* EZED[tHkzERI DMK IO T~

« neoSYCL (#&FE) - SX-Aurora TSUBASA D SYCL* E&

« SIMSYCL (R88) - V=al—btEnf/\—kRoxz7ICHLT SYCL* 7 TUT - 3%
TARIBIzHD,SYCL* 2020 DY VT I ALY B-SA TS U—ER



http://www.xlsoft.com/jp/products/intel/oneapi/index.html
http://www.xlsoft.com/jp/products/intel/oneapi/index.html
http://www.xlsoft.com/jp/products/intel/oneapi/index.html
https://github.com/AdaptiveCpp/AdaptiveCpp
https://github.com/AdaptiveCpp/AdaptiveCpp
https://github.com/triSYCL/sycl
https://github.com/triSYCL/sycl
https://github.com/Tohoku-University-Takizawa-Lab/neoSYCL
https://github.com/Tohoku-University-Takizawa-Lab/neoSYCL
https://github.com/celerity/SimSYCL
https://github.com/celerity/SimSYCL

#include <sycl/sycl.hpp>
#include <iostream>
constexpr int num=16;
using namespace sycl;

int main() {
auto R = range<1>{ num };
buffer<int> A{ R };

queue{}.submit([&](handler& h) {
auto out =
A.get_access<access:
h.parallel for(R,
out[idx] = idx[0];
1)
1

auto result = A.get _host access();
for (int i=0; i<num; ++i)
std::cout << result[i] << "¥n";

return 0;

:mode: :write>(h); |
[=]1(id<1> idx) {

—

|

J

e RARI—F

—V—ZDTINF TSV TA—L1
GPU Z7OU0S=ZVI0NRE

$ icpx /fsycl sample.cpp -0 sample
/fsycl-targets=..

L Az ka—pg \
. FAT N7 F1U—

.exe £fzlZ a.out
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oneAPI for NVIDIA*/AMD* GPU 75451~

oneAPl &1 >3 )LM CPU/GPU oneAPI & TS 01
VA S—I$HET— R (spir64) e SYEESeueeode V1S —IghEa—R
=R e ) (ptx64, amdgcn) =4 B
oneAPI Base Toolki
oneAPI S5 4 LN spiré4 = t NVIDIA*/AMD* /\wZO TV RH
H—Tw kN1 FU—IC e 1L ptx64,amdgcn %
aVINTIL oneAPl S48 A I 9\_7:“/ /N1 FU—IC
a2\
T304 0% A\F (REEB)

https://github.com/intel/llvm/tree/sycl/sycl/plugins/unified runtime/ur/adapters (#zE)
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https://github.com/intel/llvm/tree/sycl/sycl/plugins/unified_runtime/ur/adapters
https://codeplay.com/solutions/oneapi/plugins/

1A= IVEIRIEERTE

B YETY1—)L (Windows*/Ubuntu*)
v 1427 )L® oneAPI R—Z Y —)LFwv |~
B 127 )L° ARC" GPU Z{FR I BI1FE (Windows*/Ubuntu*)
v A5 IL® ARC™ GPU RS54 /\—
B NVIDIA GPU ZFER TS (Windows*/Ubuntu*)
v NVIDIA GPU RS- /\—
v CUDA* W—)LF v
v" Codeplay oneAPI for NVIDIA GPU 7551~
B AMD GPU Z{EH 3 3155 (Ubuntu*)

Y AMD GPU o1/ D aaen
Y ROCm ¥—)LFv oneAPIRX—X-Y—)LFw I 2025.1

v' Codeplay oneAPI for AMD GPU ZZ7%/«>  oneAPI for NVIDIA/AMD 7554~/ 2025.1
CUDAY—)LF vk 12.4 (Ubuntu), 13.0 (Win)
ROCmY—I)L¥+v 6.3

11 i +ISUS




TINA AN AT LA TRRHSINTLISDH

Linux* Tl&, lspci <Y > RTHESR

IS Lspci -k -d ::03xx

00:02.0 VGA compatible controller: Intel Corporation AlderlLake-S GT1 (rev Oc)
DeviceName: Onboard - Video
Subsystem: ASUSTeK Computer Inc. AlderLake-S GT1
Kernel driver in use: 1915

Kernel modules: 1915, xe
01:00.0 VGA compatible controller: NVIDIA Corporation GA107GL [RTX A1000] (rev al)

Subsystem: NVIDIA Corporation Device 1878
Kernel driver in use: nvidia
Kernel modules: nvidiafb, nouveau, nvidia_drm, nvidia
08:00.0 VGA compatible controller: Advanced Micro Devices, Inc. [AMD/ATI] Navi 24 [Radeon RX 6400/6500 XT/6500M] (rev c7)
Subsystem: Tul Corporation / PowerColor Navi 24 [Radeon RX 6400/6500 XT/6500M]
Kernel driver in use: amdgpu
Kernel modules: amdgpu

Windows* Tl&, 7/\ 1 A ¥ R—I v—CHER v B FAXTVA 7H75-
5§ AMD Radeon RX 6400
E& Intel(R) UHD Graphics 770
3 NVIDIA RTX A1000

12




sycl-ls EZ/51L0DEV

B VA= ILOKINZEERS

B A VAL=ILENTNSDS VI LIN—T 3V DWHERR
B O35 L0%AT70—-F9355 /1 ADER

=1 kiyo@kiyo-System-Product-Name: ~/tools

S sycl-1s

[level zero:gpu][level zero:0] Intel(R) oneAPI Unified Runtime over Level-Zero, Intel(R) UHD Graphics 770 12.
[opencl:cpu][opencl:@] Intel(R) OpenCL, 12th Gen Intel(R) Core(TM) 17-12700K OpenCL 3.0 (Build 0) [2025.19.
[opencl:gpu][opencl:1] Intel(R) OpenCL Graphics, Intel(R) UHD Graphics 770 OpenCL 3.0 NEO
[cuda:gpu][cuda:0] NVIDIA CUDA BACKEND, NVIDIA RTX A1000 8.6 [CUDA 12.4]

[hip:gpu][hip:0] AMD HIP BACKEND, AMD Radeon RX 6400 gfx1034 [HIP 60342.13]

3.

[25.09.32961]

s (]




oneAPI S 51 LD\ a3V EHE

& Intel(r) oneAPI

Windows /YA 35—

° RO -3V DBRABEAVAR-IENTIA
9. ION-V3VOIY AN ESFCEEH
hoo BECAV AR NENTING/ -T2y DREE

nlntel B oneAP| Base Toolkit Intel Corporation 2024/12/28 183GB 2024.2 B8Rk, EIcldEl 3?'_9:5{_@ 1/'{' JAI’ IR
nlntel B oneAP| Base Toolkit Intel Corporation 2024/12/28 21.6GB 2025 gc[7D77L\(D BRI et
n Intel ® oneAPI Base Toolkit Intel Corporation 2025/04/27 17.1GB  2025.1

n Intel® HPC Toolkit Intel Corporation 2024/12/28 297 MB  2024.2

n Intel® oneAP| HPC Toolkit Intel Corporation 2024/12/28 219MB 2025

n Intel® oneAP| HPC Toolkit Intel Corporation 2025/04/27 225MB  2025.1

[cs] Intel(r) oneAPI

nlntel B oneAPI| Base Toolkit Intel Corporation 2025/04/27 10.7MB  2025.1
[l intel ® oneAPI HPC Toolkit Intel Corporation 2025/04/27 225MB 2025.1

T




A70—-FR337/\1 A %&:EIR

[+ Intel(r) oneAPI

[levél“zero:gpulflevel“

C> sycl-ls

[level_zero:gpul[level_zero:0] Intel(R) oneAPI Unified Runtime over Level-Zero, Intel(R) Arc(TM) A770 Graphic: [ﬂFEﬂCL :CFu} EGFEHC-L BI
[opencl:cpul [opencl:0] Intel(R) OpenCL, Intel(R) Xeon(R) Platinum 8276 CPU @ 2.20GHz OpenCL 3.0 (Build @) [26: ) ¥

[opencl:gpul [opencl:1] Intel(R) OpenCL Graphics, Intel(R) Arc(TM) A77@ Graphics OpenCL 3.0 NEO [32.0.101.679! [ﬂFEHCL QFUI EGF‘E”CL 11
[opencl:cpul [opencl:2] Intel(R) OpenCL, Intel(R) Xeon(R) Platinum 8276 CPU @ 2.20GHz OpenCL 3.0 (Build @) [26: [upencl :CFl-ll [cpencl :21

[cuda:gpu] [cuda:8] NVID]

[cuda:gpul[cuda:®] NVIDIA CUDA BACKEND, NVIDIA GeForce RTX 3060 8.6 [CUDA 12.7]

C> set ONEAPI_DEVICE_SELECTOR=opencl:*

C> sycl-ls [7__\\/ \‘/ng’rj] [7__\\/ (41%%]

INFO: Output filtered by ONEAPI_DEVICE_SELECTOR environment variable, which is set to opencl:*.
To see device ids, use the ——ignore-device-selectors CLI option.

[opencl:cpu] Intel(R) OpenCL, Intel(R) Xeon(R) Platinum 8276 CPU @ 2.20GHz OpenCL 3.0 (Build ©) [2025.19.4.0.18_160000.xmain-hotfix]
[opencl:gpu] Intel(R) OpenCL Graphics, Intel(R) Arc(TM) A770 Graphics OpenCL 3.0 NEO [32.0.101.6795]
[opencl:cpu] Intel(R) OpenCL, Intel(R) Xeon(R) Platinum 8276 CPU @ 2.20GHz OpenCL 3.0 (Build ©) [2024.18.6.0.02_160000]

C> matrix

Using multiply kernel: multiplyl

Running on Intel(R) Arc(TM) A770 Graphics
Elapsed Time: ©.762819s

c> |

EREDOTI\ARAZT/I\A AL T T FIFBEHOESTEETETET




sycl-ls & ONEAPI_DEVICE_SELECTOR

Intel(r) oneAPI

C:>sycl-1s

[level_zero:gpul[level_zero:0] Intel(R) oneAPI Unified Runtime over Level-Zero, Intel(R) UHD Graphics 770 12.2.0 [1.6.33184]
[opencl:cpul [opencl:0] Intel(R) OpenCL, 13th Gen Intel(R) Core(TM) i7-13700K OpenCL 3.0 (Build ©) [2025.19.4.0.18_160000.xmain-hotfix]
[opencl:gpul [opencl:1] Intel(R) OpenCL Graphics, Intel(R) UHD Graphics 770 OpenCL 3.0 NEO [32.0.101.6795]

[cuda:gpu][cuda:0] NVIDIA CUDA BACKEND, NVIDIA GeForce RTX 3050 8.6 [CUDA 12.9]

C:>set ONEAPI_DEVICE_SELECTOR=cuda:gpu
C:>sycl-ls
INFO: Output filtered by ONEAPI_DEVICE_SELECTOR environment variable, which is set to cuda:gpu.

To see device ids, use the ——ignore-device-selectors CLI option.

[cuda:gpu] NVIDIA CUDA BACKEND, NVIDIA GeForce RTX 3050 8.6 [CUDA 12.9]

C:>sycl-ls --ignore-device-selectors

[level_zero:gpul[level_zero:0] Intel(R) oneAPI Unified Runtime over Level-Zero, Intel(R) UHD Graphics 770 12.2.0 [1.6.33184]
[opencl:cpul [opencl:0] Intel(R) OpenCL, 13th Gen Intel(R) Core(TM) i7-13700K OpenCL 3.0 (Build ©) [2025.19.4.0.18_160000.xmain-hotfix]
[opencl:gpul [opencl:1] Intel(R) OpenCL Graphics, Intel(R) UHD Graphics 770 OpenCL 3.0 NEO [32.0.101.6795]

[cuda:gpul [cuda:©®] NVIDIA CUDA BACKEND, NVIDIA GeForce RTX 3050 8.6 [CUDA 12.9]

18 EHl:

“opencl:*” INTD opencl /N1 X,

“* o gpu” INRTD gpu T/,
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oneAPI for NVIDIA*/AMD* GPU 75441 > %({EH

m oneAPI| for NVIDIA* GPU 7501 %#{ER I BICId CUDA*YW—)L
Fv D E

m oneAPI| for AMD* GPU 7504 %&{FEHIBICIEROCM* YV T +Dx
T AIVIHNE

T50140 A4V AR—=)LLT GPU WFIATERCEZEIRLIESROOATVETY—X

T710)&Ed7 NIV

S icpx —-fsycl -fsycl-targets=nvptxo64-nvidia-cuda sycl-app.cpp -0 sycl-app

S icpx —-fsycl -fsycl-targets=amdgcn-amd-amdhsa -Xsycl-target-
backend=amdgcn-amd-amdhsa --offload-arch=gfx1030 sycl-app.cpp -0 sycl-app

https://www.isus.jp/products/oneapi/oneapi-for-nvidia-gpu-get-started/

https://www.isus.ijp/products/oneapi/oneapi-for-amd-gpu-get-started/

T
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https://www.isus.jp/products/oneapi/oneapi-for-nvidia-gpu-get-started/
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BROY—T'Y T INA ATEITRIBELR SYCL*
7TV =23 ={ER

~-fsycl-targets [CEBODY—T vV EIBEITDET E—/\1F
U—CHEHEOI—T YT INAATEITHREG T 7ML E{ETEET

$ icpx —-fsycl -fsycl-targets=nvptx64-nvidia-cuda,spir64 sycl-app.cpp -0 sycl-app

~-fsycl-targets=nvptx64-nvidia-cuda, spir64 A7>/3>Tl& NVIDIA* GPU &
SPIR64 (17 )L® GPU 712&) TEITRIEEE SYCL* 7 U T -2/ 3V ZE N TEERT

AMD* GPU £5—45'v ~CTB18A,
~fsycl-targets=nvptx64-nvidia-cuda, spir64, amdgcn-amd-amdhsa & -Xsycl-
target-backend=amdgcn-amd-amdhsa -offload-arch=gfx1030 ZEBIMLEY
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_\\l \\410) _#Tga:‘v—%ﬁﬁnu‘.\

S rocminfo
ROCk module version 6.10.5 is loaded

Runtime Version:

Runtime Ext Version: i
System Timestamp Fregq. ISA Info:

Sig. Max Walt Duration ##®%x%x%*%%
Machine Model:
System Endianness:

Agent 2

. khkkEkkkk
Mwailtx:

DMAbuf Support: Name: gfx1034
Uuid: GPU-XX
Marketing Name: AMD Radeon RX 6400
Vendor Name: AMD
Feature: KERNEL DISPATCH




NVIDIA*/AMD* GPU [d[7® oneAPI 7 UMD &RIEIL

m NVIDIA* GPU & AMD* GPU @ 5 ICEH N3 —&AY7%E SYCL*
=iE{EIC DL\ TlZ, oneAPI for NVIDIA* GPU H1 RO— g &
BEbESRBRLTRESL

BT IL°GPUBEBD/NTA—T >V ARBE{LICDL\TIZ, GPU i
CHAMRDOINTA—T VR A1 EESRBLTLESL

B GPUO—RONTA—TVAICHEITBIELGERZEEEDOSLE
ICEBLET (FJO—/VL XEU—T7OEX O—"HILXEU—0D
I\ O5E  FEXICLBDmPDFRN)

B H—RILDOINTA—T A% MIBICITHBERZEEBLET

GPU 70tE5L—5—RITOF1—Z27ICDUL\TIZZES0M PDF #5117
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https://www.isus.jp/products/oneapi/oneapi-for-nvidia-gpu-get-started/#common-optimizations
https://www.isus.jp/products/oneapi/oneapi-for-nvidia-gpu-get-started/#common-optimizations
https://www.isus.jp/products/oneapi/oneapi-gpu-optimization-guide-released/
https://hpc-event.jp/hpsc2023/material/hpsc2023_day3_workshop_part2.pdf

TBB & oneTBB

B TBB [E, C++ TN T OT S L%Z{ERITDEIGY I1—3 > THD,
COEZBBOUWHNTOTSZVIICNTBIEHNRE AT —CRIENGY
m—hrEREHLTEERLE

B 20194, TBB I&, ElbLTz C++ fZEICHMFAFTNIEHEDOY RN— K%
BT ET IRHARSERIB{L T DRIEERIIETLELR

B oneTBB ICTSVRENEZEINTHD FRETIFH<EZHHD C++ EH
ICIKFELTLWBRZEERRIFIE, 7td TBB EEKRHIIRIELIZHNDELA

AVA—TTARARZERBIZERIE tbb MEE T, oneapi: :tbb H tbb DIAUF7RELT
EHEINTLDSD, —MRICIEZS|I E#HE TBB EIFIENET
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TBB H'\5 oneTBB \DHESR

B SO C++ EOERMY
« fil: tbb: :atomic DHIER (tbb atomic MBS C++ atomic N)
ZHIZEMA tbb & std ICEEL, <atomic> A\ —ZAVT)L—R
compare and swap -> compare exchange weak /compare_exchange_strong
B A —T A ADWE
« NRFRIBZHEDHDT>V5—T 1 ADHIER
task scheduler init THAIND7IOLX-O7+HO-I
parallel do DHIR
pipeline 5 AMDEIFFR
& MILNIVDIRD|AT Y 1—5— APl DHIER

TR



HZXTF7U—7F0O NUMA 751 T DR

B task arena JJRIF ALYRMNIRO=HE/EITAERIGAZRLET

B task arena DTVAYVRIFZ FHLWL TBB 7U—FZ%{EKLTIZD, BEFED7
J—FA\OBEZE/\VERIVELTHEELET . 7U—FIF ERBHoAOVEF YR
F—ZALYRRICFHNSINEEGDIHOAOY ~TERTEEYT,

Fle. ALY E%Z NUMA /—RZE/zlE E-core X P-core BEDFENOtzY
H— 51T ICEAELTIERIT B EDHTEERT

void constrain for core type() {
std::vector<tbb::core type id> core types = tbb::info::core types();
tbb::task arena arena
tbb::task arena::constraints{}.set core type (core types.back())

) 7
arena.execute ([] {

tbb::parallel for(0, N, [](int) { f£(w); });
b7
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oneMKL & oneMath

oneMath I, oneMath t#kDA—T VYV —XAERKTHD  BHDZS1TSU— (/\y
DIVR) ZRERIBZET EHOT /NI ATEMELE T  oneMath 7OV T &,
PLRTIE oneMKL 1 /5 —J 1 REMEIFNTLELE

A—H—-a oneMath L1¥— Y—RN—=F1—-51T5U— IN—=FDx7-NvOITVR
H—=TxI1R

oneapj_ c:mkl::blas 1> 7)L° MKL x86 CPU\ iGPU
NVIDIA cuBLAS - NVIDIA GPU
oneMath oneMath L o455 — NETLIB LAPACK x86, aarch64 CPU
. Arm NN TA =TV RA-SA1TS5U— aarch64 CPU
oneapi::math::blas
Arm OpenRNG x86, aarch64 CPU
AMD rocBLAS - AMD GPU

H #: https://github.com/uxlfoundation/oneMath (Z&:E
2 1+ISUS



https://github.com/uxlfoundation/oneMath
https://github.com/uxlfoundation/oneMath

{YFIL° VTune™ 707715~
BAE/NYI—IDEN
B HAREMR/\vo—YJIFiSUS ICTHBICHARE{LLIE®HOTY
1V TILED R T BIHARERTIZEWEHRHT 7 ELES L)
B ZNZENZ/IN\—Javn/\vo—I= R ELTULWET
v 4277 )L® VTune™ 7077145 — 2025.4.0 (Windows* hR)

v 475 I)L® VTune™ 707745 — 2025.3.0 (Windows* k)
v 475 I)L® VTune™ ZO7 74145 — 2025.0.1 (Windows* ki)

B SEARHDbat 77 MILEETLET
BHILIFFETTI VA =)L TA) S —ICOAE—-LFET

1. A R7OV 7+ =EBEERTHEET -
https://www.isus.jp/products/vtune/vtune profiler jp/

2. profiler2025 install.bat #E{TLET



https://www.isus.jp/products/vtune/vtune_profiler_jp/
https://www.isus.jp/products/vtune/vtune-2024-legacy-cpu-support-end/

SEEH

B oneAPl GPU
v oneAP| GPU &i#{t 51 F 2025.2
B oneAPI for NVIDIA/AMD 75404~
v oneAPI for NVIDIA* GPU 1k 2025.2
v oneAPI| for AMD* GPU 1 2025.2
B onelBB
v’ oneTBB B A A F (2025.2)
v oneTBB TAROYV/N\—HAEBLVPAPIUT 7L VR (2025.2)
v OvOITvY
B oneMKL
v oneMKL EA A1 (2025.0)
v oneMKL F—#1li%l C++ TAROV/\—-UT 7L~ X (2025.0)
vV AT oneAPI R A A—R)ISATSU—FTROY/\— 11 (2025.0)
v OvOITvY
https://www.isus.jp/isus-translated-documents/
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https://www.isus.jp/products/mkl/get-started-with-mkl-for-dpcpp/
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SYCL SC

B 2023%F3H,.Khronos Group &, [A<¥BA=NTL\D SYCL 2020 #R
*%%/EFHL/ T—TF— 9')7‘4’73)1/ /ZTAF__HTODIEZKEJ/
%%bgt%ﬁiﬁﬁ%“*?é SYCLSC D—% 00 ) —Tni&%il%

B SYCL SC & Vulkan* SC GEDEKZE APl & C++ B/KEESZERD
v FEIES MEICIHLET Vulkan SC OB EBIZERHL VT -
717 2TV IDHBDSB l//\)w/zrmz@Em\;&@m%btgé

— TRV —-ROEREBIELET

https://www.khronos.org/syclsc (#zE)
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