BUILDING A BETTER CONNECTED WORLD Ascend & MindSpore


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

AlTRIFR

3=
17N

EFIITHEI

IHTEARRSHEEFZE
Al SRET

18

2biEEE CPU

MEGEE CPU ITHE

15

JE 24 IEEE GPU

Al

T EIRR I IRIE R | 0F

£ FA4MEEE NPU/TPU

BUILDING A BETTER CONNECTED WORLD

Ascend & MindSpore


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

FEZINTEIREI
The History — Al Y& EFIEIL
Models Architecture — L BIFERIZEFR]

Quantization and Pruning — IS4 5
Efficient Models — B2t ZH=HY

Models Parallel — KRB HTLFFH T

FRETHIRR

IREITRID B IRE2ELE

BUILDING A BETTER CONNECTED WORLD Ascend & MindSpore 3


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

4

Al =XKBILRE

Input
(Labeled)

l

Supervised
Learning

Output
(Mapping)

Huawei Confidential. Ascend & MindSpore

Input Input Environment
(Unlabeled) (States)

Reinforcement
Learning

Unsupervised

Learning

Reward

PolicyfValue
Output Output
(Classes) (Action)

www.hiascend.com
www.mindspore.cn



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

5

S HRILRIRE

Models getting larger and deeper

. NASNet-A-Large
Metrics LeNet-5 AlexNet VGGI6 GoogleNet ResNet50 Efﬁcm;r;tNe
t- o SE-ResNeXt-101(32x4d) Inception-ResNet-v2
Top-5 - SE-RemNepSeud) b ’PathoMS'l s o
P ¥
error(lmage n/a 16.4 7.4 6.7 5.3 3.7 se-mmc-@‘e otion :N;‘_'}g;‘ ‘m_m"am)
Net) SE-ResNet-80) 5 eXt-101( s B
¥ . Net-101 FB-ResNet-152
Input Size 28x28 227x227 224x224 224x224 224x224 380x380 .
@resnet-50 ol-160
DualPathNet-68
# Conv 5 5 6 - . 96 N erseNet.121  Caffe-ResNet-101 veee o
Layer - @NASHot- A Mobile / D
= @ ResNet-34 \ :
# of Weights 2.6k 2.3M 14.7M 6.0M 23.5M 14M > BN-Inception vicisen QY
# of MACs 283k 666M 15.3G 1.43G 3.86G 4.4G 2 © MobileNet-v2 VoL
§ 90 A VGG-19
# FC Layers 2 3 3 1 I 65 0 VGG-16
a ResNet-18
o) e O
# of Weights 58k 58.6M 124M IM 2M 49M = e —
# of MACs 58k 58.6M 124M IM 2M 4.8M RSP VGG-11
Total /’/ — Y
X 60k 6IM 138M ™ 25.5M 19M 7 /4
Welghts / SqueezeNet-v1.1 /
ng s 1M 5M 10M S0M 75M 100M 150M
Total 80 4 ueezeNet-v1.
MACs 341k 724M 15.5G 1.43G 3.9G 4.4G e
q 5 AlexNet
Reference Lecun, 1998 K”Zt‘)ﬁ";ky’z S'm°">;a"’2° ' Spegedy,2015 He,2016 Tan,2019
0 5 10 15 20 25
Operations [G-FLOPs]

Huawei Confidential. Ascend & MindSpore

www.mindspore.cn



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

6

S1LET vs RILEEIHT

© MEREIT AR BN E T
HITCR . Fr=inlpRAZEE
TUARAHERBEHIN &,

- BRI EIEETH/MMY
B EGEUERT AL
R EYaIRE,

Huawei Confidential. Ascend & MindSpore

Pruning

Quantization

32bit

32bit

32bit

32bit

www.hiascend.com
www.mindspore.cn



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

7

Al iTJIRIVEF

= 2 o LSIRRIRY T RIZE

WELHIREL=

RE ST VectoritE
BT R YERREFHS TR

7F Mem HBEREH 1/ BEIES|

K Channel ] K Feature Map B&33UINEK;
5 E AR EIRRSE

Conv., MatMul, TransformerZ=335af4&3Te

PIERNXSHTHY Al B RS 5EH

Huawei Confidential. Ascend & MindSpore

IREAERY bit i1
X R EERBH G iR Hbits
£ M-bits/E-bits Z[Ef{&r (40 TF32/BF16)
F AR tHR LRI E
e _EiR> 0 (BRIESITE
SRR AN 2 S I E TSy RS 2 A


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

RS Tt
The History — Al Y& EFIEIL
Models Architecture — L BIFERIZEFR]

S —=H v
Quantization and Pruning — fREYE={¢, 5 ke

Efficient Models — 3224 MZ1=EY il ‘r?_,l-l- lligit

| B2t & RIRE
Models Parallel — KRBT FH T

/-AIEEE.

BUILDING A BETTER CONNECTED WORLD Ascend & MindSpore 8


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

YIRS RIEE

CNN %%l Transformer E%l
SqueezeNet 2% (2016 ) MobileViT (2021 )
ShuffleNet 241 (2017 ) Mobile-Former ( 2021 )
MobileNet Z%l ( 2017 ) EfficientFormer ( 2022 )

ESPnet %1/ (2018)
FBNetZ%! (2018)
EfficientNet Z%!] (2019)
GhostNet %1 (2019)

9 Huawei Confidential. Ascend & MindSpore


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

Megatron-LM iBE ARE

Transformer Iayer #1 Transformer layer #2
,(F——————————.——\\. "™ Tensor MP partition #1 ]\
(M= =2 e \ ga-——5 e \
{[T\Y. (S H‘I ,I fﬁzl." HOHE E
|  — — JI — et § . . vl . |
, = eas U HeHsed [
/ oge
Tensor MP partition #2 h_— lm—_ / Tensor MP partition #2 |
\f'*-~,—-'—._’._—-~-\.’-_¢'-- \f'§-~_—-—'~.._—.__—-‘_-\.’—-_’-‘.
\ Pipeline MP partition #1 K Pipeline MP partition #2 /
Figure 2: Combination of tensor and pipeline model parallelism (MP) used in this work for transformer-based models.
Pipeline flush
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(+ZRELLISHIES Bit Width 2

* Number of unique values Precision

> e.g., M-bits to represent 2™ values

* Dynamic range of values

> e.g., E-bits to scale value by 2(£~127)

* Signed or unsigned values

° e.g., signed requires one extra bit(S)
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