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Planet Scale computing driven by Al
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Computing driven by Al — Internet Photos and Videos

Bitcoin Network
Hashrate

- 3.4 Billion global Internet users

« Assume 20 minutes video per user per day, from mobile phone, video call, robot ...

Assume drawing 2 images per second, 0.1T FLOP/image Total operations: 50 Exa Flops
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Computing driven by Al —Voices and NLP
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« 3.4 Billion global Internet users
« Assume 30 minutes voice data per user per day
« Assume 1 second voice data requires1T FLOP

 Total operations: 71 Exa Flops
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Computing driven by Al — Surveillance
Cameras

2E+10 ) 2017 2022
T Total Cameras(Bllllons) 14 Billion Cameras 44 Billion Cameras

L6610 Securit Rabots Smart..t
AE+10 396 796

14E+10
1.26+10 21 6% Other

Growth(2017-2022) 18% R%E? s
/0

1E+10

! Handhe. ..
Securi
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Source: Shared by Chris Rowen,

founder of Cognite Ventures LLC Source: Growth in cameras in the next five years will be primarily driven by the move toward depth/3D capture and the integration

of cameras into a wide range of existing products ©LDV Capital

Assume:
0.5T Flops/surveillance camera 2017: 210 Exa Flops 2022: 1,760 Exa Flops

BITMAIN | § SOPHON B




35¢
368

?

pCENENP

CPU#lyear

core#
frequency
retention years

total operation (Exa)

power/CPU
active time %
total power(MW)

PhonePhone

PC&Notebook

250,000,000

2
25
3

3.8
40

Server

Mobile Phone

1,500,000,000

2
1.5
2

9.0
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SerWrBitcoin

Server

20,000,000
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Planet Scale Computing : Exa operati€
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Planet Scale Computing : mega watt operations
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PC&NB Phone Server

Assume DL power efficiency: 10W per T Flops

Bitcoin

DL
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Industry computing driven by Al
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50 Exaflops 71 Exaflops 210 Exaflops

50 Million CPU 70 million CPU 200Million CPU

CPUItH& 50 Billion USD 70 Billion USD 200 Billion USD
5 Billion Watt** 7 Billion Watt** 20 Billion Watt**

10 Million GPU 14 Million GPU 40 Million GPU

GPUItE 20 Billion USD 20 Billion USD 80 Billion USD
1 Billion Watt** 1.4 Billion Watt* 4 Billion Watt**

| Lol |

HFMBHICPU, GPURANTE SESHAE. 5EE
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Deep Learning & Al computing algorithm?
What compute architecture can better solve the
problem?
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Deep Learning requires 4-dimensional tensor computing

C3: f. maps 16@10x10
C1: feature maps S4: f. maps 16@5x5

0Q@a0as S2: f. maps

6@14x14

\
Full connection Gaussian connections

Convolutions Subsampling Convolutions  Subsampling Full connection

Fig. 2. Architecture of LeNet-5, a Convolutional Neural Network, here for digits recognition. Each plane is a feature map, i.e. a set of units
whose weights are constrained to be identical.

Source: Architecture of LeNET-5, a Convolution Neural Network, here for digits recognition. Each plane is a feature map, i.e. a set of units whose weights
are constrained to be identical.
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Example: Face recognition need several neural nef@®.//7Z AN Lk
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FWitE N #94 500Gflops (0.5Tflops)
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High Performance Systolic Tensor Processor

* Huge systolic MAC array weights 3 B

: B

* 4-dimensional data moving &: B.. Eg.,:
512

BT:
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automatically
« Several dozen Watts TDP

sUQlngau
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ig. 8. (a) A SFG for muitiplication. (b) The de-
| i g of the | g nodes. (€) A systolic array
It iplicatic
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Source: Paper ‘On Supercomputing with
Systolic/Warefront Array Processor’ published in 1984,
by SUN-YUAN KUNG, SENIOR MEMBER, IEEE
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SOPHON-BM1680 : Deep Learning ASIC

« Enhanced Systolic

» Developed since late 2015, taped out in April 2017

« Samples in June 2017

 1st DL ASIC succeeding to the Google TPU. Available

production now.
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SOPHON-SS1 : Intelligent Video Analysis Server
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Available applications:

» Face Recognition
* Face/Pedestrian detection and attributes

=EWAIE

* Vehicle/Pedestrian detection and classification
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- DNNRZMHE8: BEILENZERzE (Cony, FC)
- DNNRYFEEMEZE . JFEEiRGTRREN SIGMOD, TanH. RelU

« Tensorityf93E&14E2551: Scrypt, compress32to8, FNV, Random Proof

Cache Calculation: Matrix operation:

Seed extent (SHA256) compress32to8 D = (By + B3)mod2®

Cache Extent (Scrypt) Convert int32 of data b =

32x1024x128 (BOB1B2B3) ((big endian)) into int8

Work Generation: The entropy H(x) of |

Hash Matrix discrete random H(X) == ) p(@)log> p()

Binary Forwarded FNV variable X with -
probability
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