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Abstract Dynamically partially reconfigurable (DPR) technology based on FPGA has many applications in the field of high-per-
formance computing because of its advantages in processing efficiency and power consumption. In the DPR system, the partition
of the reconfigurable region and task scheduling determine the performance of the entire system. Therefore,how to model the lo-
gic resource partition and scheduling of the DPR system and devising an efficient solution algorithm are the keys to ensure the
performance of the system. Based on the establishment of the partition and scheduling model,a joint optimization algorithm of
DPR system partition-scheduling based on simulated annealing (SA) is designed to optimize the reconfigurable region partitioning
and task scheduling. A new method is proposed for skip infeasible solutions and poor solutions effectively which accelerates the
search of solution space and increases the convergence speed of the SA algorithm. Experimental results show that,compared with
mixed integer linear programming (MILP) and IS-k,the proposed algorithm based on SA has lower time complexity,and for the
large-scale applications,it can solve better partition and scheduling results in a short time.
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Table 1 DAG parameter

Task Name ET CLB Num PN CN
n 243 231 — {ny}
o 175 532 - {(ngon, )
n, 154 287 — {n,}
ny 146 357 {ngony ) {ng . ng}
n 139 532 {nyany ) {ns}
ng 199 91 <713> (n7}
ng 256 406 {ngony ) {ng}
n; 17 14 {ng.ng ) {n}
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Fig. 3 Algorithm flow chart
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Table 2 Application parameters
Application Name TaskNum EdgeNum

JPEG encoder 8 9
Parallel Gauss Elimination 12 17
LU decomposition 14 19
Parallel Tiled QR factorization 14 21
Gauss Elimination 14 19
Channel Equalizer 14 21
Gauss Jordan 15 20
Quadratic Equation Solver 15 15
TD-SCDMA 16 20
FFT 16 20
Laplace Equation 16 24
Parallel MVA 16 24
Ferret 20 19
Cyber Shake 20 32
Epigenomics 20 22
Montage 20 30
LIGO 22 25
WLAN 802. 11a Receiver 24 28
MP3 Decoder Block Parallelism 27 46
SIPHT 31 34
Molecular Dynamics 41 71
Modem 50 86
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Table 3 Experiment result
. Timeout=SA Time Timeout=1800s
Application Name ,;Qe MILP MILP 1Sk 1Sk MILP MILP ISk 1Sk
PIR/% Time  PIR/Y%  Time PIR/% Time PIR/% Time
JPEG encoder 0.639 0.0 0.632 0.0 0. 360 0.0 0. 39 0.0 0. 360
Parallel Gauss Elimination 2.239 22.0 timeout 1.9 2.230 0.0 29.18 1.9 2.100
LU decomposition 3.695 —15.2 timeout —2.3 timeout 0.0 timeout 0.0 5.760
Parallel Tiled QR factorization 1.603 —26.4 timeout 0.0 timeout 0.0 1109.05 —4.3 10. 120
Gauss Elimination 1.413 7.0 timeout 5.3 timeout 0.0 timeout 0.0 7.420
Channel Equalizer 0.303 —54.5 timeout —9.5 timeout 2.2 102. 88 2.3 3.150
Gauss Jordan 0.858 —21.6 timeout —14.9 timeout 0.0 timeout —9.6 40. 430
Quadratic Equation Solver 0.950 40. 8 timeout 29.1 timeout 1.3 timeout 0.3 4.490
TD-SCDMA 1.835 —10.3 timeout —4.1 timeout 2.2 timeout 0.9 32.240
FFT 1.974 —19.2 timeout —9.1 timeout 0.0 timeout —0.6 115. 390
Laplace Equation 1.992 13.3 timeout 5.7 timeout 0.7 timeout 0.9 16. 730
Parallel MVA 1.930 —21.8 timeout —9.8 timeout 0.0 timeout —4.8 56. 640
Ferret 2.005 —60.3 timeout ~ —17.1  timeout —1.5 timeout —3.9 50. 600
Cyber Shake 5.401 —37.7 timeout  —10.9  timeout 0.0 timeout —1.4 1475. 250
Epigenomics 2.932 —47.5 timeout  —14.8  timeout —0.1 timeout —5.3 117. 740
Montage 1. 886 —48.3 timeout ~ —12.4  timeout 0.0 timeout —1.5 43.830
LIGO 2.986 —40.4 timeout  —13.1  timeout 0.0 timeout 0.2 40.900
WLAN 802. 11a Receiver 2.721 —27.6 timeout —7.8 timeout —1.8 timeout —1.6 70.630
MP3 Decoder Block Parallelism 10,011 —36.8 timeout —8.7 timeout —1.3 timeout —0.1 131. 320
SIPHT 8.733 —43.4 timeout —5.0 timeout —0.4 timeout —2.0 timeout
Molecular Dynamics 10. 400 —40.6 timeout —9.2 timeout —8.7 timeout —7.4 timeout
Modem 5.504 —58.5 timeout —3.8 timeout —34.9 timeout 0.7 268. 300
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