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Abstract

Recently, there has been proposed a dynamically reconfigurable system where a part of the system can be

reconfigured in-system. In an FPGA-based dynamically reconfigurable system, a task scheduling algorithm which
takes into account a reconfiguration time is required to minimize the runtime of an application running on the
system. In this paper, we propose a scheduling algorithm for the dynamic reconfigurable system based on multiple
FPGAs. The objective of the algorithm is to minimize the system runtime of the application. A task execution time
and a processing FPGA allocation are determined under given FPGA resources and execution order of tasks. In
the algorithm, we define a criterion how much the task execution time and the reconfiguration time influence delays
of the system runtime of the application and we balance task delays based on the criterion by gradually reducing
scheduling candinates of each task. Therefore, we can keep the delays of the system runtime of the application
down by taking account of the number of reconfigurations. Experimental results demonstrate the efficiency and
effectiveness of the algorithm.
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x 1. KBRER 1 (BERNE = 30).

REF® [4]
TFG | ftasks | pfpgas || SLBERSRD | fres | CPU timels| || WHESM [ fres | CPU time[s]
2] 2 450 10 0.01 480 11 0.01
feaazia 22 3 350 9 0.01 365 9 0.01
4 285 7 0.02 290 9 0.01
¥7 2 350 10 0.01 350 10 0.01
A 21 3 260 11 0.01 260 9 0.01
ik 4 190 8 0.02 200 8 0.01
Htasks: ¥ A 7k, ffpgas: #HH FPGA H, fres: PRItk
+ 2. FBRER 2 (BERNE = 15).
REFE [4] Bl
TFG | ftosks | #fpgas || WmBsM | fres | Diff[%] || WmiSM | pres | Dif[%] || WERSM
2 66 3 1.5 78 3 20.0 65
I 10 3 53 2 3.9 53 2 3.9 51
4 51 1 0 51 1 0 51
2 91 4 7.1 92 4 8.2 85
11 15
3 67 5 6.3 67 3 6.3 63
2 168 7 0 168 7 0 168
111 15
3 143 7 0 143 6 0 143
2 122 7 0.83 128 6 5.8 121
v 20
3 92 6 8.2 92 5 8.2 85

fitasks: ¥ A 7 ¥, ffpgas: VEH FPGA #,, fres: FHlnEL, Diff: Bl OEX HAETRL 2

R 3. XBREE 3 (BERIEE = 30).

REFE [4] Fol iR

TFG | ftasks | ffpgas | WEWH | frec | Difi(%] || mmesm | prec | Diff[%) || mmwsny
2 81 2 0 108 3 33.3 81
1 10 3 68 2 4.6 68 2 4.6 65
4 51 i 0 65 i 275 51
2 i21 4 5.2 122 4 6.1 115
i 15 3 82 3 5.1 82 3 5.1 78
4 76 L4 5.3 76 2 5.3 72
I 15 2 223 7 7.7 223 7 7.7 207
3 157 6 3.3 157 6 3.3 152
2 167 6 0.60 173 6 4.2 166
v % 3 124 6 7.8 124 5 7.8 115

ftasks: ¥ A7 ¥, ffpgas: EH FPGA X, fres: BMREE, Diff: Boliffs 02T BFECEL 2E

= 4. FERER 4 (BEEER = 30) .

REFIE [4]

TFG I Htasks ] tfpgas || ALIERRFR | fires I CPU timels] || JLEERFR | ires ! CPU timel[s]
2 287 11 0.02 296 11 0.01
\'% 30 4 157 10 0.04 168 9 0.01
6 124 8 0.05 129 7 0.02
4 635 47 0.09 650 47 0.02
VI 50 8 323 43 0.32 338 43 0.02
12 211 38 0.78 238___J 39 0.03

ftasks: ¥ A 7 ¥k, ffpgas: W FPGA &, fres: FHERE L



