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Server 2P SpecintRate Over Time
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Doubling every 2.4 years SpecintRate

4 Huawei Confidential. Ascend & MindSpore



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

GPU [4gEE%E

GPU Single Precision FLOPs Over Time
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A New Golden Age for Computer Architecture: History, Challenges and Opportunities

https://www.youtube.com/watch?v=kFT54hO [ X8M

David Patterson - A New Golden Age for Computer Architecture: History, Challenges

and Opportunities
_ (Mi(‘:‘roprc:c:sso: Evo!utio.n 71RRNE « 3R]

@ UBC Computer Science

Abstract: In the 1980s, Mead and Conway democratized chip design and high-level language programming surpassed assembly ...

ﬁ Turing Awards | What is Computer Architecture | IBM System360 | Semiconductors | Microprocessor... 44 &Y v/
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The Golden Age of Compiler Design in an Era of HW/SW Co-design

https://www.youtube.com/watch?v=4HgShra-KnY

ASPLOS Keynote: The Golden Age of Compiler Design in an Era of HW/SW Co-
The Golden Age of Compilers design by Dr. Chris Lattner

27RZRNE - 15ER

in an era of Hardware/Software co-design

International Conference on @ SiFivelnc
Architectural Support for Programming Languages and
Operating Systems (ASPLOS 2021)

This week at the ASPLOS 2021 conference, Dr. Chris Lattner gave the keynote address to open the event with a discussion of the ...
Chris Lattner
SiFive, Inc.

April 19, 2021

;v;| A New Golden Age for Computer Architecture John L. Hennessy, David A. Patterson June 2018 End o... 22 7" &Y v
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Top Supercomputer System GFLOPs
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Language Model Training

Months

T-NLG
Megatron

39 76 146 530 1,008
Billions of Parameters

Exponentially growing model sizes driving massive growth in compute and memory

www.hiasce
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Energy per operation Density
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362 TFLOPS eris/crps
22.6 TFLOPS rrz2

10TBpS/d|r On-Chip Bandwidth
4TBps/edge. of-chip Bandwidth

400W TDP

D1 Chip

645mm?2
7nm Technology

50 Billion
Transistors

11+ Miles
Of Wires
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BOW: 30 GENERATION IPU SYSTEMS
SHIPPING TO CUSTOMERS TODAY

BOW PUOD, . BOW POD,, BOW POQOD., BOW POD, .. BOW POD,~-
4x Bow-2000 8x Bow-2000 16x Bow-2000 64x Bow-2000 256x Bow-2000
5.6 PetaFLOPS 11.2 PetaFLOPS 22.4 PetaFLOPS 89.6 PetaFLOPS 358.4 PetaFLOPS

1 CPU server 1 CPU server 1-4 CPU server(s) 4-16 CPU server(s) 16 - 64 CPU server(s)

Early access
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LATEST GPU vs. COLOSSUS Mk2 IPU

<3 S
NVIDIA GRAFHCORE

DGX-A100 (8x A100) 8x M2000

FP32 compute ~ 156TFLOP 2PFLOP >12

Al compute 2.5PFLOPL] SPFLOPH2 >3x

Al Memory 320GBP] 3.6TBM >10x

System Price == $199,000 $259 600,

NOTES:

[1] Actual figure for TF32/FP16. NVIDIA 8xA100 5PFlop reference is for 50% sparsity which indudes Pflops for operations that aren't run

[2] Graphcore Al Float with IEEE FP16.16 multiply.accumulate and IEEE FP16.SR 16bit float with stochastic rounding, with equivalent accuracy performance as FP32
[3]40GB HBM memory on A100 modules *8 modules per DGX-A100 system

[4] IPU-Exchange Memory which includes attached DRAM and IPU In-Processor-Memory with 100x bandwidth vs. HBM memory sub-system


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

{lj\

INEFED ?

VIR ERIREG AR AEREIRE 1A IX 85 mIE T T\

15 Huawei Confidential. Ascend & MindSpore


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

INEFED ?

SENPITEARASEERNN T fERT X |,

{lj\

FRIBIEBEIARAYARE : BRIEURERE ?

16 Huawei Confidential. Ascend & MindSpore


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

ENEESITRTRIRE

How many operations must | do on some data to make it worth the cost of loading it?

2000 GFLOPs FP64

FLOPs _
Data Rate

Required Compute Intensity =

e Y
PGV | ET |

So for every number load from memory, Need to do 80 Operations on it to break even.

www.hiascend.com
www.mindspore.cn
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AMD Rome 7742 Intel Xeon 8280

.

Peak FP64 Giga Flops 2,190 2,300 19,500
Memory B/W (GB/sec) 131 204 1,555
Compute Intensity 134 90 100
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l. https://www.youtube.com/watch?v=3j{Hi8E5C-18

2. https://www.youtube.com/watch?v=-P28LKWTzrl

3. https://www.youtube.com/watch?v=311000DY|Xg
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