BRI /Re Eige o RUGERA T HEIRANIERE

23

AigmmEm ERAEERBRER/RC Al D TEEH (Intel® Al Analytics Toolkit) FIZE4F/R® 5 &k
OpenVINO™ TESMARF, Y EHEER/RCEZLMHEN A TES, REETEARKKERERCZE
e A BERFEMAMNEN. MAEEHMREFREEASHER THYARHEHEMEE. BH
FrE R THEEBNZSMHAXHTHE, BAPRERESHSNEXIZEFTFHABE,

FORRERe ZiEC I RUAERTFEE— RN RES, RAZTHIRZTE. AL
REE. MESTFARNMEMERK, BEESMHEMER TCO:

o EEEZWIZ, BEWIAS6ITNZ, AL, —1 8 FATHESIA 448 1N

o MNETH Al IE5| E—HIF/Re SRIEFET & ( Intel® Advanced Matrix Extensions,
FRF/R® AMX ), 285 BF16 #l INT8 FFEUESREY, RIMNERBEBRIESLE (NLP).
BEZEZS%. BGIRANEERNZIAIBEMIINGETEAS

o HEHEDDRS ( L—HKEEDDR4 ) MIEwEARF (HBM), NMRESRIETEAFREMEX

AEHRNESIERE
o MEBELMABEREIEEIESE (In-Memory Database Accelerator, IAX), RHAHIES
HRE

e M&HPCle5.0, EEBUERA2MEI/O HFEANERRETFAHRMESTLE

o NWEFFFROMBAHIIESE (Intel® Dynamic Load Balancer, H4F/RO€DLB) , &3t
EMEHE, RABBARAMERE

e HWEERRCHEBRIFSEEHEMEZAR (Intel® QuickAssist Technology, H4F/R®
QAT) , FERBIREMEBUBEES E LIEAHIMBIA 4 ZINE

Al B R A & ez
HENREZINARKNBESEA TN

Model
optimization
and

Model

Dataset Training Model

preparation and deployment

transfer

i learning

BEMERBERENTHEIR:

. H7
. W%
. BUREEHLE



o HETRZIEBEEERE
o ZMICHRY

ERGENFREEHASTNARREA Al WSHE, BEFEEARR/RC E8e i RGERTE
MERIZ T SRR 2 I REZDINGMEE, RIEARIESES. REIZ%, REMAIE
BIEREBEF R ERER AT AR 2B A IR L ek, HERNEMIREREERNT:

Intel® optimized Frameworks

a a a a . . . - Controller

Virtualization ! Scheduler

manager

HHF/ROe AMX Y4B

RAF/Re BREEYT B 512 (Intel® Advanced Vector Extensions 512, Z4H/R® AVX-512) £ x86 AbIE3s F
H—ERIECLZHUE (SIMD) 1598, AFIMBEET —RIESHTSNMEURRIE, REF/RO AVX-512 HiE R
X, FERMUEES2UNSES, IMUTF161 32 ERBEZaHT 64 /8 Y,

TRRe ZiRe AT BAERTIFSMIEALY, BEEEN A TEAE, ZAEBERTEHRE/RC REEY
IERKEAR (Intel® Deep Learning Boost, H4HF/R® DL Boost ) #—S1RFA Al THEMAE, /R DL Boost
BEER/ROAVX-512VNNI ( REREMBIES ) . HE/RO AVX512 BF16 MEEFRO AMX,

REFRO AVX-512 VNNI AT DL = %359 ( vpmaddubsw. vpmaddwd # vpaddd ) &H K — &<
(vpdpbusd) #17, X#t—P1ER T H—RRE/Re 2530 A ROERNITEERE, RA7T INTS EHEKM#
EtgE, BRE K. F=RAMEMKCIE/Re Zge A BUER LB ZRHEF/R® VNN,

FH/R® AVX-512 BF16 B &1 VDPBF16PS 15< AT DA#t1T BF16 Xt RfRZE AR RN ERE
FE (FP32), VCVTNE2PS2BF16 #l VCVTNEPS2BF16 #5< / LUEIT B SRR EHUE (FP32)
K AITER BF16 BE,

TIFRe AMX 223 64 I4Ri2e, AMESoHEE: KERAE 2D AEFEMIUSFEYIN—4A 2D F
728 (TILE) F17E TILE $UITIRIERIDNERSS, RIEWBIR TMUL ( FHERTRE ) 8.

B245/R® DL Boost



I3 AVX-512 VNNIAVX-512 BF16 AMX

Cascadelake V

Cooper Lake \ \Y

Ice Lake V

Sapphire Rapids V V V
FP32|s | 8 bit exp . 23 bit mantissa
BF16 s | 8 bit exp 7 bit mantissa |
FP16/s| Shitexp | 10 bit mantissa |

INT16 s | 15 bit mantissa |
INT8 s | 7 bit mantissa
FREZZ VNNI

KREA VNNIWEASEEIZT=5#< ( vpmaddubsw. vpmaddwd # vpaddd ) ZBEFERE INTS
HREEPRFEM:

vpmaddubsw
vpmaddwd

LEXATRINTS EFIEE R ERE

A VNNI BFEAE vpdpbusd —RI5S BN 52/ INT8 BFIEH :



OUTPUT

INPUT INT32
INT8

CONSTANT
INT32

LEXATRINTS EFEE T ELE
BFRe AMX

HIF/RO AMX BIN—1MEE S MNEATILE'HN M KESFERNEHEMSER Y, URAIE
“TILE" ERTEERINRSS, BESERXEHESE 8 MTILE" (R TMMO"E TMM7'M& ), 8
MTILE"RAN 16 173k 64 FT5, BAK/NA1KiB/FEFER, BNSERXEEAR/NA 8KiB, N
HRRATDPRABRGE—/NBIMTILE", HEZ'TILE" LHTEE, RAENRRIZBET—ED
HNT—NMTILE"EEMEIRE, BHE, BERRNTILE"FEZRAE. FHEMFRE (TMUL) B
FTTA—ETETILE" LT BRI S FTINE T,

Tiles and Accalerator 1 (TMUL)

14 Host e coolerator

Commands tmmd += tmm1*tmm2

|

TILECFG

I

trmm0
Coherent Memory

tmm{n-1]

|:| Mew state to be managed by the OS.

M Commands and status delivered synchronously via tile/accelerafor instructions.

Dataflow; accelerators communicate fo host through memory.

YR AMX FH B RHEXIES
TR AMX BE 3NFIT R AMX-TILE. AMX-INT8 1 AMX-BF16,

8<% AMX-TILE AMX-INT8 AMX-BF16

LDTILECFG V



=Y AMX-TILE AMX-INT8 AMX-BF16

STTILECFG V

TILELOADD V

TILELOADDT1V

TILESTORED V

TILERELEASEV

TILEZERO \Y

TDPBSSD \%
TDPBSUD \Y
TDPBUSD \%
TDPBUUD \%
TDPBF16PS \%
wi

AEENEMEG HBONRERFGRE £5g80 0 RECESR, RB[TE. NFE. BEMN-RARE
RZEXREM, sXRBERNIROEGMREERE:

FEH



EH

fRS3ERTE (BN mEE/ES)

CPU

NEES

0

LA hRA

ms

H4E/RO Eagle Stream RS R[/FES

HIF/Re ZiR© fHE 8480 CPU @ 2.00GHz

8x32GBDDR5, 4800 MT/s

BIERSR Ubuntu 22.04.1LTS

Az 5.17.6

MERIRNIZR intel_pstate

RIATIAE  MEEE

BIOS i1X&

=il =

EERE - AIEREE
(¥7BIOS) ) BAELP
( IHBIOS) ) #B%iZ [£ER]

EERE > SRBEREREE
CPU ( PIRE ) =4I

BiX

BT EIIRE 9 FEA"



A== Y
SpeedStep ( PR ) .
= REE I
CPU Flex Ratio Override.
Perf P-Limit
CPU C A7 (C-State) BUTRIURENEA"
CPU C1 BxfIp&%R
21k CPU C1 EHmIBER.

CPU C6 IR, 185aBYZSiHE
BREERSEMR (CIE)

ﬂ CIRZS (C-State) 24l » F3E CO/CIRE
R (C- State)
é&%ﬂﬁ'@éﬂﬂﬁﬁ - ﬁﬁ%%/‘riﬁﬁﬁﬁ

INFEMERER OS 24l EPB
ke

fERAA T ANNERE

CPU

FMORER/Re Zige Al BAER KA ER/Re AMX 1598, BF/Re AMX AR EEHE
EREZIINIGNHEEBIEALAE, FORNRE/Re Zme o BLIERIRM AMX_BF16 #
AMX_INTS MEIESE, AT AIINER bfloat16 F int8 21,

E: AN CPU 28X AMX_BF16 fll AMX_INTS8 $#§< 6, iB1E bash BiRHWNU TS,
' flags"BR D EH AMX, W AMX I5SEHRET, m%}?ah Linux NAZHKZE 5.17 HESHRA

$ cat /proc/cpuinfo

eSS
MRBEERET RMIFER, %iF 256/1006 MASHEMAEBINEFNTT BIL

MR



AREI/OMR, ENERAESEEERNESERIEMNE,

Linux 2 {EEZ Sk
FEEEEHITRIEN Linux IBERZ %, H—FIRALIERE,

OpenMP S8R &

OpenMP @—FHTHRENTE, MENNASSHEET OpenMP HLIE, EEA TIIFEEEHTT
WX FH BB S

e OMP_NUM_THREADS =*&F&£4i CPU A"
e KMP_BLOCKTIME =18# O ( IRIBIEERISLRBBIHITIRE )
o KMP_AFFINITY=granularity=fine, verbose, compact,1,0

CPU Rz

FTAE) CPU M2 EIXT IR M RERI R IMAN T~ :
o HER/IMNBUNET ( BIINTELEARSS ) , BRI ERIBIESFNEE CPU MRERIIE I mZ 4z
1§, SEEPRIBEMERENRE, #iF8-161% CPU HTHRSEHE.

o HER/INERARS (BIINELERSS ) , HIEFMESIEE CPUAZMIEMELMEEK, =
B ER 20 &L LR CPU BTARSSERE,

# taskset -C xxx-xxx —p pid (limits the number of CPU cores used in service)

NUMA B &

JHFEF NUMA MRS EIMES, ER—T R LEREE NUMA RERRT R LEEE NUMA &8
5% -10% HOIEREIR T,

#numactl-N NUMA_NODE -l command args ...(controls NUMA nodes running in service)

Linux 48EATIZRECE
VERRBEERZE, B CPUMRIRBENEENRFRZEMEE,

# cpupower frequency-set -g performance

CPUC IRZ (C-States) 1I¥E

1 CPU BBE/LMINFERI, #H C REHE C RN, I CPU TRIEEINFE, Iwm<dH
HENEINFERI, FRA CIRTFT DR FHIEEE.


https://www.openmp.org/

#cpupower idle-set-d 2,3

FIRE R R SRR TensorFlow*

B TensorFlow 2.9 RFF 1R, EIABRAERFF/R® oneAPIHREMENLEE ( Intel® oneAPI Deep
Neural Network Library, Z=4F/R® oneDNN ) AR A MEE, ME R XS Re Z2HMHNAEDN
TensorFlow* i{IN T 2Tk, ATERURF TensorFlow EREF/RC BHE _LETHERE, XA A
BITERR/RC EH LR TensorFlow IRMEEINZEFF /R AVX-512 VNNI FIZ4EF/R® AMX FHTHEE
SFHEMAAER,

HEERRe ZEMHAE TensorFlow* EfEAFARINEBE K F https://github.com/Intel-

tensorflow/tensorflow

R 3% H o) 455 /R© BRI LAY TensorFlow*

i HNSEEARKRC ZRC Y RCESRNMMCMEREFRE EZRRLH TensorFlow* 2.11
A, AERERARIES,

conda create -n intel-tf python=3.8 -y
conda activate intel-tf

pip install intel-tensorflow==2.11.dev202242

1 conda create -n intel-tf python=3.8 -y tH
2 conda activate intel-tf
3 pip install intel-tensorflow==2.11.dev202242

ETF TensorFlow BIREZ IJER RN

AEFEFRe FE LERERREZI MR, EMEEF/Re MM Tensorflow* FIATUTE
I AR:

e NUMAEH: numactl FIEET NUMA BAEMAEHRBREE

o Z%I2: FIH OpenMP £ CPU WiZial H 1T IBRE SR S 1E R

o KIEFEMME: ESER[TENPER KMP_AFFINITY 45 ELIERNMITIREIEMIEL
e FER

#1EIBEW Maximize TensorFlow* Performance on CPU ( {fift CPU EH TensorFlow* 14EE ) ,

B F BF16


https://www.intel.cn/content/www/cn/zh/developer/tools/oneapi/onednn.html
https://www.intel.cn/content/www/cn/zh/developer/tools/oneapi/onednn.html
https://www.intel.cn/content/www/cn/zh/developer/tools/oneapi/onednn.html
https://www.intel.cn/content/www/cn/zh/developer/tools/oneapi/onednn.html
https://github.com/Intel-tensorflow/tensorflow
https://github.com/Intel-tensorflow/tensorflow
https://pypi.org/project/intel-tensorflow/#history
https://www.intel.cn/content/www/cn/zh/developer/articles/technical/maximize-tensorflow-performance-on-cpu-considerations-and-recommendations-for-inference.html
https://www.intel.cn/content/www/cn/zh/developer/articles/technical/maximize-tensorflow-performance-on-cpu-considerations-and-recommendations-for-inference.html

SR ES/Re Zig0 A BAMIERE T H4F /RO DL Boost FIZEEF/Re AMX, FIREREEHIERE
BF16 1 INT8, Sl Al HIE ME, AMX_BF16. AMX_INT8 . AVX512_BF16 #
AVX512_VNNI FZ g &80T B F N Al &8,

FEXT IR
w2k FP32 128 ( LATLASKE TensorFlow Hub M resnet50 A4l ) :

1. BRERZEE/RC ZEMMAK TensorFlow* 98, ARBIEFERZ tensorflow_hub

pip install tensorflow_hub

—_y—

2. {#H export ONEDNN_VERBOSE=1ZE1TH#IE, "IFZ| AVX512_BF16 fl AMX_BF16 1§
SHERER.
o RTIKEBRENA inference.py

import os
import tensorflow as tf

import tensorflow_hub as tf_hub

# Enable Auto Mixed Precision

tf.config.optimizer.set_experimental_options(3"auto_mixed_precision_onednn_bfloat16":
True})

os.environ["TFHUB_CACHE_DIR"] = "tfhub_models'

model =
tf_hub.KerasLayer('https://tfhub.dev/google/imagenet/resnet_v1_50/classification/5")

model(tf.random.uniform((1, 224, 224, 3)))

o HERImBITHIERAK

export ONEDNN_VERBOSE=1

pythoninference.py



dst_bfl6::blocked:Adcbl16a:f0,,,64x3x7x7,69.343

onednn_verbose,exec,cpu,convolution,jit:avx512_core_amx_bf16,forward_training,src_bf16::
blocked:acdb:fO wei_bfl6::blocked:Adcbléa:fO bia_undef::undef::fO
dst_bf16::blocked:acdb:fO,attr-scratchpad:user attr-post-
ops:binary_sub:f32:2+binary_mul:f32:2+binary_mul:f32:2+binary_add:f32:2+eltwise_relu ,al
g:convolution_direct,mbl_ic3oc64_ih2240h112kh7sh2dhOph3_iw224ow112kw7sw2dwOpw

3,3.29614

onednn_verbose,exec,cpu,pooling_v2,jit:avx512_core_bf16,forward_training,src_bf16::block
ed:acdb:fO dst_bfl6::blocked:acdb:fO ws_u8::blocked:acdb:f0,,alg:pooling_max,mblic64_ih1
120h56kh3sh2dhOph0_iw112ow56kw3sw2dwOpw0,5.21802

FEXTIILZR

IR A LA TensorFlow Keras APl IIZ4EF BF16 KRS BEIEER

o RTIRIBREFA training.py

import tensorflow as tf
from keras.utils import np_utils

from tensorflow.keras import mixed_precision

# Enable Auto Mixed Precision

mixed_precision.set_global_policy('mixed_bfloat16")

# load data
cifar10 = tf.keras.datasets.cifar1O
(x_train, y_train), (x_test, y_test) = cifar10.load_data()

num_classes =10

# pre-process
x_train, x_test = x_train/255.0, x_test/255.0
y_train = np_utils.to_categorical(y_train, num_classes)

y_test = np_utils.to_categorical(y_test, num_classes)



# build model

feature_extractor_layer = tf.keras.applications.ResNet50(include_top=False,
weights="imagenet')

feature_extractor_layer.trainable = False
model = tf.keras.Sequential([
tf.keras.layers.Input(shape=(32, 32, 3)),
feature_extractor_layer,
tf.keras.layers.Flatten(),
tf.keras.layers.Dense(1024, activation="relu’),
tf.keras.layers.Dropout(0.2),
tf.keras.layers.Dense(num_classes, activation='softmax")
D
model.compile(
optimizer=tf.keras.optimizers.Adam(),
loss=tf.keras.losses.CategoricalCrossentropy(),

metrics=['acc'])

# train model

model.fit(x_train, y_train,
batch_size =128,
validation_data=(x_test, y_test),

epochs=1)

model.save('resnet_bfl6_model’)

o HELRIHEBTIIZHIA

export ONEDNN_VERBOSE=1

python training.py

o BEHRHER



dst_bfl6::blocked:Adcbl16a:f0,,,64x3x7x7,160.375

onednn_verbose,exec,cpu,convolution,jit:avx512_core_amx_bf16,forward_training,src_bf16::
blocked:acdb:fO wei_bfl6::blocked:Adcbl6a:fO bia_bfl16::blocked:a:fO
dst_bfl6::blocked:acdb:fO,attr-

scratchpad:user ,alg:convolution_direct,mb128_ic3oc64_ih320h16kh7sh2dhOph3_iw32owl
6kw7sw2dwOpw3,2.0481

onednn_verbose,exec,cpu,batch_normalization,bnorm_jit:avx512_core_bf16,forward_inferen
ce,data_bfl16::blocked:acdb:fO
diff_undef::undef::f0, flags:GSR,mb128ic64ih16iw16,0.783203

onednn_verbose,exec,cpu,pooling_v2,jit:avx512_core_bf16,forward_training,src_bf16::block
ed:acdb:fO dst_bfl6::blocked:acdb:fO ws_u8::blocked:acdb:f0,,alg:pooling_max,mb128ic64_
ih180h8kh3sh2dhOphO_iw18ow8kw3sw2dwOpw0,0.908936

BRINTS

H [ RE/Re 2R TensorFlow* thEZ4F/R® Neural Compressor B AN BRI B P {AIGIR
HEIFHEBH TensorFlow INT8 E4RIRAEXF,

{#E A 245 /R® Extension for PyTorch* SRt S1EBEIRFA

ZHF/R@ Extension for PyTorch* RN Y ZWL, TTEBURHA PyTorch FERFF/Re B4 LiE1TH
HEE, HRFAZSHMWBEBSERFK R stock PyTorch iRAAH, iZi BAI AIBITHERF/RC &
£ LB PyTorch #3€, EWMTEE/RO AVX-512 VNNI FIZ4F/Re AMX SHINEEFIERMMHEAR,

I F /R @ Extension for PyTorch* BfE A FIRII B & i F https://github.com/intel/intel-
extension-for-pytorch

ERREZIJIEL PyTorch*
BIRIAEBRE PyTorch, DIRRT BUIERET,. BXRENEZERIBFESENTMIL: https://i

ntel.github.io/intel-extension-for-pytorch/latest/tutorials/installation.html#
ERE PyTorch

SEMIL: https://intel.github.io/intel-extension-for-pytorch/latest/index.html
IFE: Python3.7 R E

145 [ PyTorch EM: https://pytorch.org/

$2$: EECPU

BEI, &$F/R® oneDNN BEEL&EMZE PyTorch RIETLhRAAH, HItTTBEAIMIRZESBIMAIE
HAFRe Zige oI BB T A ETMMREERA., AITEFEEER CPU, EARTAE,


https://intel.github.io/neural-compressor
https://intel.github.io/neural-compressor
https://github.com/intel/intel-extension-for-pytorch
https://github.com/intel/intel-extension-for-pytorch
https://intel.github.io/intel-extension-for-pytorch/latest/tutorials/installation.html
https://intel.github.io/intel-extension-for-pytorch/latest/tutorials/installation.html
https://intel.github.io/intel-extension-for-pytorch/latest/index.html
https://pytorch.org/

PyTorch Build Stable (1.12.0) Preview (Nightly) LTS (1.8.2)

Your OS Linux Mac Windows

Package Conda _ LibTorch Source
CUDA CUDA CUDA
ROCmM 5.1.1 (CTH
Compute Platform 102 113 116 m U

pip3 install torch torchvision torchaudio --extra-index-url https://download.py

Run this Command: .

pip3 install torch torchvision torchaudio --extra-index-url https://download.pytorch.org/whl/c
pu

H

ZIEFF/R® Extension for PyTorch*

P

Rl L TMEE i @ TR IR Extension for PyTorch*:

python -m pip install intel_extension_for_pytorch

python -m pip install intel_extension_for_pytorch-fhttps://software.intel.com/ipex-whl-stabl
e

i

7 E R FF/R® Extension for PyTorch* a1, AR M#HTRBHHIE, FIXHF PyTorch
imperative I TorchScript Ff#&Ez(,

HATHEIERT, ERBXRAPIA ipex.optimize B,
HATIIZRET, ERBENRANAARIT RPN ipex.optimize HE,

UTRBRERRRT B BF16/FP32 BIEEEHTINZRIIZNRES: iEF Example Page ( R=HITT
i ) BEREZIISGHMHERG

import torch

import intel_extension_for_pytorch as ipex

model = Model()


https://intel.github.io/intel-extension-for-pytorch/latest/tutorials/examples.html
https://intel.github.io/intel-extension-for-pytorch/latest/tutorials/examples.html
https://intel.github.io/intel-extension-for-pytorch/latest/tutorials/examples.html

model = model.to(memory_format=torch.channels_last)
criterion =...
optimizer=...

model.train()

# For FP32

model, optimizer = ipex.optimize(model, optimizer=optimizer)

# For BF16

model, optimizer = ipex.optimize(model, optimizer=optimizer, dtype=torch.bfloat16)

# Setting memory_format to torch.channels_last could improve performance with 4D input
data. Thisis optional.

data = data.to(memory_format=torch.channels_last)
optimizer.zero_grad()

output = model(data)

FXTET PyTorch BIREZ IRB) | AR AR N

RE PyTorch #1Z&4F/R® Extension for Py Torch* RENARIEII S #1772 EMK, BRATEDT
BN EEIH — IR T 1ERE, ZHBERT, TBIEBEMIREREETNEIIMA (launch
script) SR, XLEREEERDNEEHN TIIRNE:

1. OpenMPFE: [ZE$F/R® OpenMP E ( BXiIA ) | GNU OpenMP [E]
2. REDEE: [PyTorch MIARERDELEE | Jemalloc | TCMalloc ( ZRIA ) ]
3. EHIEE: [BAER (BRIN) [BZHEHI]

BEZ#1E, MW Launch Script Usage Guide ( BEIBIA{ERSHE )

FREHIAI, RE—LHMEGRE, SREEEEF/R® CPUNEMMIE—BERNEFRIR
(NUMA), tBrlEEIEEEE, FIA Channels Last AF&I. OpenMP #] numact!, EZREF/Re
Extension for PyTorch* Iz F T AF A CPU WitERIR, #HMmiZAIEE. BEZiFSE, B0
Performance Tuning Guide ( M$8EiR{LIER )

EF BF16 I8

SFORTERRE E38C A RAIER TTEF REF/RC DL Boost FIREFRe AMX, EREHEERIEL
B BF16 fl INT8 IIiE Al #32, AMX_BF16. AMX_INT8. AVX512_BF16 #1 AVX512_VNNI £
ZMESER A A T I0E Al 82,


https://intel.github.io/intel-extension-for-pytorch/latest/tutorials/performance_tuning/launch_script.html
https://intel.github.io/intel-extension-for-pytorch/latest/tutorials/performance_tuning/launch_script.html
https://intel.github.io/intel-extension-for-pytorch/latest/tutorials/performance_tuning.html
https://intel.github.io/intel-extension-for-pytorch/latest/tutorials/performance_tuning.html

BliREHEE (AMP)

Torch.cpu.ampkezai i EfTHRBINAIER B B A IR E S LI, torch.float1é F torch.bfloatl6
EEBEFREEUTHAREZITEAHFRESEE, XZEEAAETEIFAEER. REE
A=EEN, BREHEE (AMP) NEEEMANSE FlRINHERE R,

AMX_BF16 NERZ R

BER Iscpu MPMRIAMFE CPUIREEE X AMX_BF161§%.

Torch.cpu.amp.autocast AFZEHAIFELUESHEEZT,. EXEHA, MEREHEBI
autocast class FTEFMNHIELEET, #MARIDERENRMIESHE. THANEENERT
TRARABERSSIINE:

class SimpleNet(torch.nn.Module):
def _init__(self):
super(SimpleNet, self).__init__()
self.conv = torch.nn.Conv2d(64,128, (3, 3), stride=(2, 2), padding=(1, 1), bias=False)

def forward(self, x):

return self.conv(x)

Torch.cpu.amp.autocast @— 1PN TXEHEEE, ALMABLUESHEEIZT. AMX_BF16 2Lt
AVX512_BF16 EFiIRA, BEEELSRMNEKEH (intrinsics), ATRMHEMEERN MRS
Al i, ELk, 3F BFloatls S, AMX_BF16 HESSRNMITMAER. SEF/RMKE Al 1E
BB kIR AMX_BF16, %1 AMX_BF16 AT, MiEFE AVX512_BF16, BEZiflE, 58
Auto Mixed Precision [BaE&EE (AMP)]

model = SimpleNet().eval()
x = torch.rand(64, 64, 224,224)
with torch.cpu.amp.autocast():

y = model(x)
WBERBBH AMX_BF16, BERE
Avx512_core_amx_bfl6 JIT RXERER. KMEIRE
ONEDNN_VERBOSE=1

ZERF/R@ Extension for PyTorch* B github $8#E201T: Intel® Extension for PyTorch* ( Z24%5/R®
Extension for PyTorch* )


https://intel.github.io/intel-extension-for-pytorch/latest/tutorials/features/amp.html?highlight=amp
https://github.com/intel/intel-extension-for-pytorch
https://github.com/intel/intel-extension-for-pytorch
https://github.com/intel/intel-extension-for-pytorch

Al HEMBIRBUEBEMR L

5%

SEMAER/Re E3RC ATY RCIRRRTE T RF/RO DL Boost MZERF/R® AMX, fEREHEELHIER
B BF16 #l INT8 INE Al 32,

EA INTS BURKRBMANW AIERZE—MENS, BRESNTIRERSEIE/NN—HEREHE
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