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Research on Hardware/Software Task Partitioning for Reconfigurable System
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Abstract As the crucial design steps in reconfigurable system development process, the results of the hardware/soft-
ware task partitioning directly affect the performance of reconfigurable system. Most of the current hardware/software
task partitioning only consider the partitioning results of the application or the algorithm, ignoring the overheads of the
FPGA configuration and communication, resulting in the actual result is not satisfactory. This paper presented a hard-
ware/software task partitioning methods based on performance evaluation, which generates the hardware/software task
partitioning results of reconfigurable system by evaluating and testing the overhead of computing, configuration and

communication of FPGA, combined with improved simulated annealing algorithm, The experimental results show that

the partitioning method has good accuracy and faster convergence speed.
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MEMERXMTTEHRGE. b, CPU Rt e IEHILF
WARBHPAT, I B ASTXER TS R B MBUR 5 7T
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p& 3 A5
AEE Pentium(R) 4 2. 8GHz
n# 512MB
F& 80G
# 2 FPGA#RI&BH
*A &4 i
FPGA Stratix I 90960LE,4520448bit RAM 192 4~ 18 *
GX(EP25GX90F) 18 % 8.8 4~ PLL
AHE QDRII SRAM &K . 18Mybtes; ¥ % : 36bit
DDR2 A& :256Mybtes; # % : 72bit
Wé REE 100MHz,155. 52MHz, 56, 2MHz
LiE 25MHz
- PCI-Express X8
Ethernet RJ-45 10/100/1000 base
F3 WEHBIEAN
HWAEF PN

Hydro fragment
Inner product
Banded linear equations
Tri-diagonal elimination, below diagonal
Difference predictors
Equation of state fragment
ADI integration
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Gaussian elimination

F 4 41T 5y BIR AR BB AT RO E
B SEPRUATR B SRR . AR AMERPAILLE
A O RE A AT B ] SR BRI T () B A G » 1R 22 R A
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it 9. 4%, WRISSHERER, RAEE 4 MUEHBRF+
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2.15 2.39 2.01 2.13
2.46 2. 69 2.26 2.36
1.47 1.68 1.36 1. 46
2.29 2.45 2.30 2.39
1.65 1.76 1.53 1.69
3.80 3.97 4.76 4.92
7.10 7.36 10.09 10,34
1.21 129 1. 09 118
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running
JE8

e ST
0 1024 2048 3072 4006 5120 6144 7168
matrix_size

Lo A
0 1024 2048 3072 4096 7168 19210000 1024012800
matrix size

B4 Wilkinson HRE{THIEl B 5 XMARITER 4 MERE
bagad Frit AL L

2 MARTEN 4 WEREBITMHTEFTHE (ms)

Wl HEFRHEGRATER 4 WERZATH AL
1024 2048 4096 8192 10240 12800
sstemr 1. 40e+2 7.63e+2 5.0le+3 3.78e+4 7.6%9e+4 1.33e+5
cuda_mr 4, 06e+2 1.39e+2 3.2let2 2.13e+3 3.80et+3 6. 38e+3
speedup 3. 44 55 9.6 17.7 20. 23 20.76
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BENIETERE R TR LA, HEH ERBER
PENE B RO SERN b B B DA BB KR .
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