HEIESIZE - mmms 'iﬁ““‘ e

iITREL

) ZOMI i

|||||

BUILDING A BETTER CONNECTED WORLD


http://www.hiascend.com/
http://www.mindspore.cn/

Talk Overview

. EERFNE » ANRARTE
. HERRSLEN 4. RBEESSNW
» IETRS [EENEYL - R ERE

2. {EBUNBUE - RBIEER K
. CNN/NBU{KEER - THEEL
e Transform/NEUYEERT 5. Runtime5{EZ&A{i{t

3. BE&LESE + Bfjbatch
» {REASEN * bin Packing
. IERIETRY - ZERIRHT

BUILDING A BETTER CONNECTED WORLD Ascend & MindSpore 2 frww.higscend.com

www.mindspore.cn



http://www.hiascend.com/
http://www.mindspore.cn/

i

Challenges and Architecture - HkE 52814 . EEEHD
graph Optimization - TTEE{L{L . E{ZIS”":ZJ\
Example - ONNX Runtime E{/L{£ -
Optimize Details - TTEELILIFF

BUILDING A BETTER CONNECTED WORLD Ascend & MindSpore


http://www.hiascend.com/
http://www.mindspore.cn/

4

J#EIES | S50

Huawei Confidential. Ascend & MindSpore

APHE[] Python / GO / C++ / JS

IR / Schema

Runtime (Compute Engine)

Kernel (Hardware Level Optimize)
ATEERERT

www.hiascend.com
www.mindspore.cn



http://www.hiascend.com/
http://www.mindspore.cn/

A UACIRIR
p1SASE S22

BUILDING A BETTER CONNECTED WORLD Ascend & MindSpore 5



http://www.hiascend.com/
http://www.mindspore.cn/

Optimizer Challenge flR{GIREIRPEES

EHENE | REFINERBEEEPOLOTE TR, EENTETE. HENGEIRR | 9]
LAEREERITTEEIE BN FoRAERRIITREE ;

RETLS | 55 |2BRRTTRKE | — IR AFP3IZSE , FPRERUS B TEER LI EE
ETAR , BJE4EZ FPI6/INT8 EE TR ; ZURFIgeF AE05E EELUE.

HiENR | EFaEKerme ZHAISTME ZASFAEITER |, LU BRI BE SHIERL
BB E I A ERE.,

EENR  F—EEZEEEIXERNTF | SENFELHNELSEA R DT EER |
FEZ RN ER.

6 Huawei Confidential. Ascend & MindSpore


http://www.hiascend.com/
http://www.mindspore.cn/

Optimizer Challenge flR{GIREIRPEES

SEMETR  REZINMFEBEEHEPRITIOIE TR, EENTEFE. HENSAIER , 7]
LATERBHEETEEIE N BN FREFRIITREE ;

RETUR | HIES |ZHIERITTERE | —RIFP32ERE =
ERS , IE48R FP16/INT8 EE (K ; #uEPolaelzS

BiENR | EFEEKemne EHRIEEIEZASZEITERR | (LAY EEMRYESESAIEHL
HrRY B ESCI A =R

EENR A EiEmEEEITERNS F AR

FEZ RN ER.

7 Huawei Confidential. Ascend & MindSpore


http://www.hiascend.com/
http://www.mindspore.cn/

8

YEIRRIRERS

ConverterEHFrontendsf[1Graph Optimizefdfk, BIE AR IFAEAIAL Y
e, 578K, mEERESMITEE

HIESR ;| fREBEUE

MindSpore TensorFlow PyTorch(ONNX) PaddlePaddle Al ZRHEZS
MindSpore TensorFlow ONNX PaddlePaddle -
Graph Converter Converter Converter Converter Converter REBIAER
Converter | Inference IR : #IES|ZIR
I
. Operator Operator Layout Memory 1. R
h Opt
Graph Optimize : Fuse Replace Adjust Allocation i TREL
‘----------------------------

B&IRIR

Huawei Confidential. Ascend & MindSpore


http://www.hiascend.com/
http://www.mindspore.cn/

9

FEIMRIRA THERE

‘ JS MindSpore
‘ Converter

"l TensorFlow
| Converter

O PyTorch(ONNX)
Converter

o o PaddlePaddle
7P Converter

FRIRIRIR

Huawei Confidential. Ascend & MindSpore

Inference IR

>

Pre Optimize ——»

PHEFIEIHRR
SERHDHRR
REE

Optimize

RN
BrEm
BENE

IRAGHRIR

—» Pos Optimize

IRV
AFEHRITE
EEEFEH


http://www.hiascend.com/
http://www.mindspore.cn/

A UCIRIR
ITHERA

BUILDING A BETTER CONNECTED WORLD Ascend & MindSpore 10



http://www.hiascend.com/
http://www.mindspore.cn/

11

AlR1%23 Z Bl im A 1L

EETHBEARAEREREARS, MF AFRERRFANEBEZRNCTEERS
iLAPX...

IEMTERRRN,
, BENIITHAERNFEEN. AGRIFSIFMA T R3S A L e8I RXENRASE,

HARiEs

- =@t

GraphlRES L

n AIRIZEMASIRERIA?
itHENEEHR

1 B
]
AlfRiFa3A0

m ARt

03:46

AggiEaEalE" BEAL NEH
R [ARERE] RIVZRIH
D 600 © 2022-12-13

EREIR(Graph IR)Z{t4? Al4RiZa3
AW EBIRBTRME? (AR

D 519 © 2022-12-13 D 915

nEaREE | SERSRE

=1
BitILAMESREE?! Constant: Fulfing!!!| #if—t0!Y

AR iR mmit i ARIFEES s51zmmt
17:09 11:06

“5 NEMEFHRENEIERE? UE RIEABIE SRR

ARZEBZAFRAEZ! BHEAEF BEARRE! ARESEERE  SEFRLHTFRANERNTGE!
MBSAERZ! [ARESRE] 51 REAREISRTAXR? HEEADL  AREFZERAIATFRIEN [ARE
D 328 © 1-16 D 356 © 2022-12-18 D 270 © 2022-12-20

Huawei Confidential. Ascend & MindSpore

EFNEERE

HFRETHERT! ARFRNFIT
NEFHEN? [ARERE] R7)
© 2022-12-16

EH?EﬂT

EE.Ennlmn

ARIFEES ss1z@mme
08:30

RRIARF

4 J
SRiEmEY5A
U ( E) xmenn:.

RIRIZEES saiz@mmit
16:29

REB[NT LB BIRT B IEHRIE

Layout Transformations? [Al4R
D 404 © 2022-12-17

-
BE £ F3 485
DH D!ﬂal#l‘il':r-mﬂﬂﬂﬂﬁﬁ

ARIFEES ss1zmme+
06:24
RIFRIER D ERNRIE! ARIFE
2RIERIDER [ARIFRR] Rz
D 375 © 2022-12-20

FtFFH

P ERSH |

5 J
RIEMRESIN

04

(F ) aiiegonms

AlfRIZEEE saiz@mmit

13:54

HWRARFRBIETRERAE!

EhA

D 225

BERMEER R EIRE B!
© 2022-12-17

10 F

ftR{tEIFE
DH Algebraic Reduced

BERTNPSILHET!

ARIFEES s51zmm e+

09:30

EEBORBECERIZ! ARIES

ROFCE A TSt !

D 315

[AFEE] &
© 2022-12-21

www.hiascend.com
www.mindspore.cn



http://www.hiascend.com/
http://www.mindspore.cn/

iHEE A (a.k.a., Effifk)

Bl : ET—ZR5IFEEHRIENR | R ERREREIITTREEPRIDRITE | il
Convolution 5 Batch Normal / Scale B5FF , Dropout Xf5%E. B EERISERE T , mkH
SARRNTERE | (BESKERIECRAIRRSRIERR , Bt T REASHNEREN = TE<
WY |, AT EREETR.

12 Huawei Confidential. Ascend & MindSpore


http://www.hiascend.com/
http://www.mindspore.cn/

ElffrL

0 Basic: Et{LICIHE 7 TERETTEEEXIEL , 1 : OIEERSE. O2RT IR

MO3BIRYENF FRIT.

Extended: i BRI TI5ERI , 0 CPU, CUDA, NPU [SinH{TiRHEFATIE

A, EE IR HaTRAE S RAY Kernel BAGRESHITTIE.

e Layout & Memory: /0[G4S , EEEARE Al HER | TEARAIREEFum) 14 EAR
ERRRHRURAIT , EURREMERIRFRISTUAEL,

13 Huawei Confidential. Ascend & MindSpore


http://www.hiascend.com/
http://www.mindspore.cn/

THERE

s MindSpore i
\] Converter :
v TensorFlow E 0 09 ee
L Converter % i
—> % —:hb Pre Optimize ——» Optimize —» Pos Optimize
O PyTorch(ONNX) || "'ic'J i
Converter L HERIATVERR BEr®se HEE TR
i SEA B BT ES REHRITE
P addlePaddl : REE L RENE EREFEH
S addlePaddle |
L Converter | :
FRIRIRIR IRAGHRIR

14 Huawei Confidential. Ascend & MindSpore


http://www.hiascend.com/
http://www.mindspore.cn/

ONNX
Runtime BE{AX,

BUILDING A BETTER CONNECTED WORLD Ascend & MindSpore 15



http://www.hiascend.com/
http://www.mindspore.cn/

ONNX Usage

ONNX Runtime defines the GraphOptimizationLevel enum to determine which of the aforementione
d optimization levels will be enabled. Choosing a level enables the optimizations of that level, as well a
s the optimizations of all preceding levels. For example, enabling Extended optimizations, also enables

Basic optimizations. The mapping of these levels to the enum is as follows:

GraphOptimizationLevel: :ORT_DISABLE_ALL -> Disables all optimizations
GraphOptimizationLevel: :ORT_ENABLE_BASIC -> Enables basic optimizations

GraphOptimizationLevel: :ORT_ENABLE_EXTENDED -> Enables basic and extended optimizations
GraphOptimizationLevel: :ORT_ENABLE_ALL —> Enables all available optimizations including layout optimizations
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ONNX Usage

ONNX Runtime defines the GraphOptimizationLevel enum to determine which of the aforementione
d optimization levels will be enabled. Choosing a level enables the optimizations of that level, as well a
s the optimizations of all preceding levels. For example, enabling Extended optimizations, also enables

Basic optimizations. The mapping of these levels to the enum is as follows:

Ort::SessionOptions session_options;

session_options.SetGraphOptimizationLevel(GraphOptimizationLevel: :0RT_ENABLE_EXTENDED) ;

session_options.SetOptimizedModelFilePath("optimized_file_path");

auto session_ = Ort::Session(env, "model_file_path", session_options);
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