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BATT(PE) A% BB AN (8 A B AL AT
fi#i#% (static random access memory , SRAM) DA}z A~ I
PIZE AL, VAl PE ZEE A R B R2g BL% 45
il et & RS A A A AT BRI 4%, 51 9T R PE
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Bk 1 AT (DBS)

A TA AT X BB N, 1753 IK 1 R
i . SRS BT EATT P, OA
Procedure DBS [N, I, I, P;, Sync]

1 while Nyl =0 do

2 if Iy < I then
v ERLE R B
3 for 17437 X R from I to I, do
4 OA < ReLU(CONV(R, Filter,))
5 else if Iy == I then

V 255 U B

6 PR et T2 FITHARIT P,

7 P, .sync()

8 Pily e (P I+ Py 1,)/2
9 Py Iy« P

10 Poly« P, 1,

11 P, . unsync()

12 end if
13 Ny<—N, -1

5 EhEEXR
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TR REPEAL A8 SO T v B B 2 BE 1T 5 R R A
It B B0 2 5 KRR T AT AR ADAE ZE SimICT ) 52 3K
Al B 78 (R B A0L 28 9 FH Ramulator 7 SR 42 A7
T RG, B IEL A 14,22 mm®, BLA>
PE 14 0. 16 mm®, Ji 1= SRAM (1 TE £ D #E A1
iR ZERAF FH Cacti 6.5 {5,

2 BR THTIMIM ARG EHELE, ACE
Je PR RE FNRERCH T XF 7E DyCNN 217/ 5 CNN 5
BT CNN HEFTXT B, PEA% IF 50 0F DyCNN Hi
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J7 T , DyCNN $h A7 5 CNN f4 M fiEg 42 T 32 2 ok U8
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The research of CGRA accelerator for sparse

convolutional neural networks

TAN Long™ ™, YAN Mingyu” , WU Xinxin® ™, LI Wenming* , WU Haibin "™ , FAN Dongrui * **
( " State Key Laboratory of Processor, Institute of Computing Technology,
Chinese Academy of Sciences, Beijing 100190)
( ™ University of Chinese Academy of Sciences, Beijing 100049 )
Abstract

A novel accelerator named DyCNN is proposed for sparse convolutional neural network (CNN) that has the in-
creasing scale and rapid evolution. DyCNN is an energy-efficient and flexible accelerator,which is based on coarse
grained reconfigurable architecture (CGRA). DyCNN utilizes a data-aware dynamic filtering mechanism to elimi-
natea large number of invalid calculations and memory accesses caused by the static sparsity of filters and dynamic
sparsity of activation values in sparse convolutional neural network and increase the on-chip reuse of instructions
among processing units. Meanwhile, a dynamic work-stealing strategy combined with a static work distribution
scheme is proposed to alleviate the load imbalance caused by the sparsity of filter and activation values. Overall,
DyCNN achieves a 1. 69 x speedup and 3. 04 x energy savings on average when running sparse CNN compared
with running dense CNN. DyCNN achieves 2.78 x , 1.48 x speedup and 35.62 x and 1.17 X energy savings com-

pared with the state-of-the-art GPU (cuSPARSE) and Cambricon-X solutions respectively.
Key words: sparse convolutional neural network ( CNN) , dedicated accelerator, coarse-grained reconfigu-

rable architecture(CGRA) , dynamic instruction filtering, dynamic workload balance
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