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Cloud Example: Data Center FPGA Acceleration
Up to 1/3 of Cloud Service Provider Nodes to Use FPGAs by 2020

Applications: Image IdeﬁﬁFaﬂun : Eecur:tg : g.g Da_t?..

Algorithms: ConoAiIor o e el i : e
Noturt: Encryption Compression

CPU FPGA CPU FPGA CPU + FPGA

Discrete FPGA Co-Packaged CPU + FPGA Integrated CPU + FPGA

Today >

>2X performance increase through integration
Reduces total cost of ownership (TCO) by using standard server infrastructure
Increases flexibility by allowing for rapid implementation of customer IP and algorithms
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Dataflow Operator

ﬁ eIkl Python client C++ client Java client
[.:j BIRRERA: TRAEZIER \
% + C-API

FERS: BIEEF>HEEF *

E [ A8 - TensorFlowiEZE §a
1 BXIFPGARI XX H5 x Distributed master

R R ITER:

FPGARATIER! , #iB(EH

Kernel &:
FEEF>FPGAMEE F
RPC | | RDMA FPGA
BER: |
FHEE IR, FPGATE AHLHI Network layer
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Encoding (Input)

Convolution_1

Pooling_1

Normalization_1

Convolution_2

Normalization_2

Pooling_2

RelLU_3

ReLU_4

Softmax_Linear (output)

Inference

Inference Training
(Model Parallelism) (Parameter Server)
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From Programming Framework
To Infrastructure
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- Learnt from compilers

Choose Target MD

Choose HLL
i —
Language and ach:
HLL Specific Machine q e dlne Set of Machine +
Code, per HLL Independent Spendeht Descriptions dev
. Generator Code
Generic Code N
— | 1
c \
ied
Selected / opie Geirated Ty
Y Treer SSA RTL Code
Parser Genell'icizer Gimplifier Optimizer | G oo g Optimizer Cetiarator top
I . TT1 d + | J
Source Program _ TT3 Assembly Program

TC T B BN Jm TPE m

= 72 IR R (R A BR ST

ER/F IR

2017/10/28 * 4% BHH P

3 A7 22



ramming Infrastruimie_
Hlds 7 >IDSL
1?1?1?1?1? %Eﬁ%éﬁ%ﬁﬁ@

!
DSLAI I 28 o= B BT H E

REER o)
S

7

M ETREET S




[C;'I pl_latlu_n tu; ________ | | Runtime environment |
: | | | 7 !
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| £y | | 1 | Builds "HLO IR In-Hemory
| ./ | | High-Level Optimizer (HLO): | Esecutable Code Cache JTransferManager
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