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result = x + y

PIZIE, EROI—RIF = RTRLE y ROMLVOERBMUOMBZITL, HARTRL% result BHIC
STIAHFT,
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Triton ML, OpenAl* d Triton UV —X (%E:E) #2BL KIS,
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LELre,

1> I)L® Core™ Ultra Z7OtwvH—M[EIF Triton ®3/\1IL

Triton &A=V —XTIH, 1FI)L® GPU DT R—KIEEEFRFTH D, Triton DAY - UIRI RU—[CE
R7YVIAR—=LTNTVWEEA. 1VFI)LIE, ZZT Triton /\WO TV REA—TSVYV—IT (HEE) BAFLT
WETIFND/N\—RIL 7 RUS—EGREIC AV F)LIE Triton DTA—INBZO/I\WHI IV REEFELTED,
COEEDT VI AR —AICENBT Y ETY, GitHub* 1 ~ICIE, TOI—RIFAVFIL® T—5E5—
GPU WO R IU—ADH—RETCEHFESLOTARSNTVDEVWDRBIANHDEITH, FED1FIL® GPU
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AT LDHRE
ROBRDOY AT eERLELE.
- Ubuntu* 2310, A—=JL 6.5.0-17

o« AVFIL® oneAPI R—X - W—)LF vk 2024.01 (A/A—)LFJE (ZEEE))
« Anaconda* (AA+—)LF|E (HEZE))

Linux* &1 AL—)LLTEE, /etc/default/grub R BT DIMNENHD_EITTELTLIESL,
GRUB_CMDLINE LINUX DEFAULT=" quiet splash”

ERDEDICEELFRT,
GRUB_CMDLINE LINUX DEFAULT=" quiet splash 1915.force probe=7d55"

ZCC, 7455 [F#A GPU @ PCIID TY, 7Y ARU—LAD Ubuntu* & RS/ \—F&FD iGPU @ PCI ID %=
FIERALRVED, COBRENBEITIROFET, KXIC,

sudo update-grub

ZRITLIR, BiRELET,

Triton DAFEEILR

GitHub* MEJLRFIBICHES DIFEL L\ /28, Al PC T Triton ZEJLRLTET I B2DICRDETLLE
IRVRZEMTITRLET, &AIC, RRZHRELET,

# AVFTILD xpu [@IF Triton NYIIVREFIVITISTTALINI—%REE
git clone https://github.com/intel/intel-xpu-backend-for-triton.git -b 1lvm-target
cd intel-xpu-backend-for-triton

# Python* 3.10 Z{FEHLT conda BEZEHMLEEEZT7ITR—~
conda create --name triton python=3.10
conda activate triton

# oneAPI DEILRBLVOSUVIILIRERRTE

source /opt/intel/oneapi/setvars.sh

# Triton MEIRAVISRASSOFv—ICRLTAVR—RY AV ZAR—=ILL
# Clang TEIRITBLIICIRIEZHZRE

pip install ninja cmake wheel

export TRITON BUILD WITH CLANG LLD=true
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Triton [FIRTE Python* 311 & 3.12 TIFENEL7EL 2D, Python* 310 ZfF AL ELE, 1lvm-target (&
O—RDOXA VT SVFTHDIED, T7o5VFEBELRNWTETITDEHTEEHT,

UY RU—DERICHEST, EILREITVLET,
./scripts/compile-triton.sh

BREh 6, COEILRTIE CUDA* NEDHIBIRVWEWLWDSTT—NFHEELFT, Ubuntu* 2310 IC CUDA*
V= )LFYbrEAVAL—=)LLEDETBDE, Ubuntu* 2310 TIEFZDFERFFEHATETRVWVKES AT ZU—ND
JRATIZ—ICIENET, CORIEE[ERTBICIE, /etc/apt/sources.list ZHRELTRDITZEML,
Ubuntu* 23.10 APT V—XIC 23.04 OURY RJ—=BINLET,

deb http://archive.ubuntu.com/ubuntu/ lunar universe
RDIARVEEREITLT, CUDA* AV AR—)LTEDEDICLET,
sudo apt update

EILRAEBZETIDE, clang I/ A 5—& clang++ 1/ (”fi—b“%i)b\%@b\tb\i%ﬂ@li—b“ﬁ%ibi@“
clang X=2ZXD 1> F)L° oneAPI DPC++ IV/I\AZ—% AV A—)LLTUL\Scs, PATH B ZERTEL
A2 FIL® DPC++ OV /A5 —ICEFENSD clang ZIEELET,

export PATH=$PATH:/opt/intel/oneapi/compiler/latest/bin/compiler

V) ANVAOVT b5 —EETLET,

B o o o o e e e e e e e e e e e e e e
Please be careful with folders in your working directory with the same

name as your package as they may take precedence during imports.

B o o L e L S S e

11
with strategy, WheelFile(wheel_path, "w") as wheel_obj:
Building editable for triton (pyproject.toml) done
Created wheel for triton: filename=triton-3.0. editable-cp31@-cp31@=-1linux_xB6_64.whl size=3872 sha256=bf4fd6@4eTbabBl34d
2d935796a9e96d@b62B65cbT74081b39653a47a1708867
Stored in directory: /tmp/pip-ephem-wheel-cache-5z11h_f8/wheels/98,/85/b6/6add462c1al735d@blafBdba5ed3cd7904Beacbc513748a5631
Successfully built triton
Installing collected packages: triton
Attempting uninstall: triton
Found existing installation: triton 3.0.0
Uninstalling triton-3.0.0:
Created temporary directo [tmp/pip=uninstall=-yqgxblnw
Removing file or directory ome/tonym/anaconda3/envs/triton/1ib/python3.18/site-packages/__editable__ .triton-3
Removing file or directory /home/tonym/anaconda3/envs/triton/Llib/python3. site-packages/__editable__ triton_3 |
der.py

Removing file or directory /home/tonym/anaconda3/envs/triton/lib/python3.10/site-packages/_ pycache__/ editable__ trit
n_3_@_@&_finder.cpython=318.pyc

Created temporary directory: /home/tonym/anaconda3/envs/triton/lib/python3.18/site-packages/~riton=3.08.08.dist=info

Removing file or directory ome/tonym/anaconda3/envs/triton/1ib/python3.18/site-packages/triton-3.08.8.dist=info/

Successfully uninstalled triton-3.08.0

Successfully installed triton-3.08.0

Remote version of pip: 24.0

Local version of pip: 23.3.1

Was pip installed by pip? False

Removed build tracker: '/tmp/pip=build-tracker-tslgk_qf'
(triton) tonym@prestige: $ [
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1> )L® Core™ Ultra Z7Otzw I —LETO Triton DT X~

=D T AL, intel-xpu-backend-for-triton J—RAR—XR® python/tutorials 1L T LU—%
FIVITIRTHIETY, BANGHEZFMIT D26, COTALIRI—DBRIDL<ONDOHIZEETL
TWEY, TAFO—RERZE, EHITD1VTIL® GPU ZIBIRT 2726 OpenAl* Triton UMIY FU—h5
W<DOD\DEEDNMASN TV S ZENDHDERT, ROI—FDT/\ 1 RIEE%E,

x torch.rand(size, device=' cuda')

y torch.rand(size, device=' cuda')

RDEDNICEELFT,

x = torch.rand(size, device=' xpu' )

y = torch.rand(size, device=' xpu' )

SUAMTLIRIBEDERE
LWL Triton EJLRZETICIFIRIEIC PyTorch* ZEBINT2MENH D28, mMDATVIELT PyTorch*
BT VTV TORT VY avEAVAR—ILLET,

python -m pip install torch==2.1.0a0 torchvision==0.16.0a0 torchaudio==2.1.0a0 intel-extension-for-

pytorch==2.1.10+xpu —--extra-index-url https://pytorch-extension.intel.com/release-whl/stable/xpu/us/

Fa—rUTZILOBITIE, LW<DODDEID Python* A7 S5U—HMETT, RDELDIC pip ZEALTREHEIC
1V A=)V CEET,

pip install matplotlib pandas

el
BHDF1—RUTIE 2 DOT—FTOVIRBORMGNTNVNETT, HOFRUTOLIITTEDET,

(triton) tonym@prestige: y $ python @l-vector-add.py
/home/tonym/anaconda3/envs/triton/1ib/python3.18/site-packages/torchvision/io/image.py:13: UserWarning: Failed to loa
d image Python extension: ''If you don't plan on using image functionality from “torchvision.io®, you can ignore this
warning. Otherwise, there might be something wrong with your environment. Did you have “libjpeg® or *libpng® install
ed before building torchvision® from source?
warn(
No CUDA runtime is found, using CUDA_HOME='/usr/local/cuda’
tensor([1.3713, 1.3876, ©.4948, ..., ©.8654, 1.1553, 0.4871], device='xpu:@')
tensor([1.3713, 1.3876, ©.4948, ..., ©.8654, 1.1553, 0.4871], device='xpu:@')
The maximum difference between torch and triton is 8.8
vector-add-performance:
size Triton Torch
4096. . 003096
8192. . 806193
16384. .812375
32768. .824673
65536. . 849383
131872, . 898653
262144, . 196468
524288. 389345
1848576. .768111
2897152. .492719
4194304, .823484
83B8608. . 895062
16777216. .116155 .511318
33554432, .523118 . 744209
67108864 . .574265 .825385
134217728, . 566962 . 500764

. 093057
P06198
812383
824736
849506
898313
196897
388927
769500
496443
.858620
277268
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HOlE, T—YDEHMEERTNUINEICSIFTRBRIEORIT /N TA—< VAZAELIEDHDTIT, NITRILD
HA ZDEBINEEBIC, Triton 7 7O0—FICLD1VF)L® Core™ Ultra 7O vH—n#kE GPU D/ TA—T
W@ ELTVWBIENDHDET,

2 DEOFa—FU7ILIE, fused-softmax MER T, softmax BEHIF, XTI ZEZFEROERDLHIC

TvEVTTBHOT, Za1—I) - RyrD—O0OREOEMELEE LT DL ZILTUXLATEL EREINET,
softmax [FAIRTNVICTH LU TREBOBRIEAEITI D28, RIRUBICEKD/INTA— VAN KIRICE 925
AJEEMMHNET, fused-softmax KR, T—F70XETOvVILT naive EREWNETDEEBHRNE
LTULET, PyTorch* [CIZFRAT1 7D fused-softmax ERNT TICHEAITDEITFRELTLIES L, DFED,
COBEON\—ROzT7ICRELESNe C++ N\—I 3Vt ITBENTEEXT, Fa—hrITILEETITBDE,
XDHEINESNET,

(triton) tonym@prestige: % python @2-fused-softmax.py
/home/tonym/anaconda3/envs/triton/lib/python3.10/site-packages/torchvision/io/image.py:13: UserWarning: Failed to loa
d image Python extension: ''If you don't plan on using image functionality from "terchvision.ie™, you can ignore this
warning. Otherwise, there might be something wrong with your environment. Did you have “libjpeg” or “libpng® install
ed before building “torchvision® from source?
warn(
No CUDA runtime is found, using CUDA_HOME='/usr/local/cuda’
/scratch/intel-xpu-backend-for-triton/python/tuterials/@2-fused-softmax.py:184: UserWarning: The grad mode is detecte
d as torch.no_grad() is NOT enabled. In this mode on XPU, please expect NO graph and fusion optimization will be appl
ied.
(Triggered internally at /build/intel-pytorch-extension/csrc/gpu/jit/fusion_pass.cpp:829.)
ms, min_ms, max_ms = triton.testing.do_bench(lambda: naive_softmax(x), guantiles=guantiles)
softmax-performance:
Triton Torch (native) Torch (jit)
508614 08.5208325 485650
. 738521 . 779249 711792
. 976958 . 029912 . 916427
. 2108549 273200 120450
441097 . 514999 .3082048

8
1
1
1

8.014298 13.657079 345754
8.042449 13.33867 417873
8.148614 13,8998« «363594
8.153968 13. B8 «355575
B8.267947 15.834839 4.628440

[98 rows x 4 columns]

CCZ T, softmax @ 3 DOEGDIERED/IN\TA—TVA%MERTETES, AIDFE Triton /\—=T3>, 2 DH
DFE C++ &@b/\—23>, 3 DEDFIE naive /\—/3> T, 1F)L® Core™ Ultra 7Ot vH—Tl&,
Triton /\—>/3/(& naive /\—2/3VEDBEERTIT N CH+ RAMT+4T7/\—T3VOT—REDBEIZOTUET,
Torch C++ EE(LIT TICABICHEBE LN TL B, COBRIFEHADIETYT, LHL, Python* DH%
FRALE naive EREDDIFENCERGI—FZIEHNTETDLIE, BAFRBELTERRINCETT,

Feo

Triton 7L —AD—2(F DL H—RILEAFEE N BRI IFINTUVEY, BIERIIENE EREGD/\—RDx
TEOTF =TI AEINTEKED Python* I—RN\SHELITDHEEIL,. DL A—RILBEFOBERLIC
RKWICIRINBET, COTL—LD—0%41>5)L® Core™ Ultra 7OtzvH— - X=X Al PC L#HFEHTED
ZEICRD, BBERESICHBERIZIT DL A—RILEAREIT DO OINEEEREEIDIHLCENTEET
L&Do intel-xpu-backend-for-triton ORFAFIFIRAETHTT, COIFTFATAVITR/\—RDOxT7E
VIO 7OBHFENBOREEZZIToND EEZRELMAHICLTUVET,

© Intel Corporation. Intel, 1>F )L, Intel O, ZOMDA Y FILOBFPOTIE, Intel Corporation FIZIFZDFRULDOEIETT,
IVIAS—ORBEILICETZFMIF, SELICEITIEREESRLTESL,


https://www.intel.com/content/www/us/en/developer/get-help/legal-disclaimers-and-optimization-notices.html#opt-en

