SHRINE=
skS EEIFF

BUILDING A BETTER CONNECTED WORLD Ascend & MindSpore


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

Model Parallelism, MP #&8IH47
Tensor Parallelism SK&EF1T
Principles F{T/RIE
Matmul BEFF1T
Loss ¥RKKFHT
Transformer EFF17

Tensor Redistribution 5K&EEHE ( MindSpore )
Stochastic Control FBEH1FEE

Pipeline Parallelism 77K & T

2 Huawei Confidential. Ascend & MindSpore


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

3

Mathematical Principles % R1#

SKEYIDHIN , WRE

X) =_F(go_ _ng_ X] = [Xoo ! Xm]
XIO Xll XIO: Xll
Devicel Devicel
_XOO_
Xin X
[ 10 11] _XIO
Device?2 _X _ Device2
XOO XOI .
| | X1,
1799 (lip7ibs)

Huawei Confidential. Ascend & MindSpore

-XOO XOI
_XIO Xll_

XIO Xll

[XOO Xm]

Devicel

vice?2



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

4

Mathematical Principles % R1#

KEYID LI, UiReE

|
Xon 1 X
[X] ={_ 0,2 91] i
Xi0 :Xn

Devicel Device3
[XOO] [X01]
Device2 Device4
[X10) [Xu]
(axdliilbs)

Huawei Confidential. Ascend & MindSpore

Devicel Device3

[Xoo X01] [Xoo X01]

Device?2 Device4

[XIO Xn] [XIO Xn]

175+ 8l

X 1 X X0 X
[X] — [ 00 | 01] [X] — [ 00 01]
X0 | Xi X0 Xy
Devicel Device3 Devicel Device3
[XOO] [XOO] [XOO XOI] [XOO XOl]
XlO XlO XlO Xll XIO Xll
Device2 Device4 Device2 Deviced
[XOII XOI [XOO XOI] [XOO XOI]
Xll Xll XlO Xll XIO Xll
(axdilibs) =84


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

5

Mathematical Principles % R1#

o EEANT

Pl Tensor B

All Gather

Device2

X0 X1 [ Xo0

(anZlbsl

Huawei Confidential. Ascend & MindSpore

&l

ekl
Devicel Device2
[XOO XOI] [XOO XOI]
XlO Xll XIO Xll
slice
XOO 01
[X] = [X ¥
Devicel 10 11
Xm] All to All

All Gather

slice

Devicel

o
X 10

Device2

)

SN


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

6

Mathematical Principles % R1#

1o EIPO N5 =AY Tensor EHE

Huawei Confidential. Ascend & MindSpore

T

Devicel Device3

[Xoo0] [Xo1]

Device2 Device4

[X1o] ]

All Gather (Group) Slice

Devicel Device3

[Xoo X01] [Xoo X01]

Device4

[XIO X11]

Device2

[X1o X11]

TS+ EH

All Gather

Slice

All to All (Group)

ek
Devicel Device3
[XOO XOI] XOO XOI]
XlO Xll XIO Xll
Device2 Device4

lXOO XOll lXOO XOI]
XIO Xll XlO Xll

Slice All Gather (Group)

Devicel Device3

XOO XOO

_XIO_ _XIO_
Device2 Device4

XOI XOI

_Xl 1] _Xl 1]
TN D+EHl


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

Tensor Redistribution
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Tensor Redistribution
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MindSpore Tensor Sharded Strategy
class FFN() : [2’”&] [8, 1], [1] .[2’ 0. 4]

def init (hidden size, ffn hidden size): v [4,2], [2] L/ :
self.dense = nn.Dense(hidden size, ffn hidden size) e AAddA N [2, 4], [4] - ,Add_ 8,1]
self.dense.matmul.shard(((2, 1), (1, 4))) N - [1,8],[8] v [4' 2]
self.dense?2 = nn.Dense(ffn hidden size, hidden size) S S 7 RewU -7
self.relu = P.ReLU{() ‘ [ RelU | [8,1],[1,1] v (24
def construct (x) - ¥ - [4, 2]' [2’ 1] TN _[1: 8]
x — self.dense(x) s 4 1] ~ MatMul |
% = self.relu(x) (Matvul ) [2, 41, 14, Ty (8, 1], [1]
x = self.dense(x) Ty (1, 8], [8 1] g ddr- [4,2],[2]
return x ada ) 5 2,40, 14
- [1,8], 18]
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