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Evaluation of Time-multiplexed Execution
on the Dynamically Reconfigurable Processor

YOHEI HASEGAWA,t SHOHEI ABE,"2 SHUNSUKE KUROTAKI, .t
VU MANH TuANt and HIDEHARU AMANO?

Dynamically Reconfigurable Processor (DRP) developed by NEC Electronics is a coarse
grain reconfigurable processor that selects a datapath called a context from the on-chip repos-
itory of sixteen circuit configurations at run-time. The time-multiplexed execution based on
the multicontext functionality is expected to improve area and power efficiency. To demon-
strate the impact of the time-multiplexed execution, we have implemented several stream
applications on DRP with various context sizes. Throughout the evaluation based on real
application designs, we made a quantitative analysis of the context size which realize optimal
area and power efficiency.
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Table 1 Implementation results of target applications.

Application Tile Context Max PEs Delay [ns] | Freq. [MHz] Clocks Power [mW]
(N/60) | (@) (dw) (1/dy) (ex) (pw)
00 26 588 87.7 11.4 73 -
8 16 (10) | 259 (379) 82.0 12.2 92 (81) 345.4
DCT 6 25 (14) 186 (304) 76.0 13.2 153 (81) 269.0
4 34 (16) | 148 (200) 67.3 14.9 168 (89) 217.6
2 64 (27) 73 (98) 69.2 14.4 332 (145) 113.1
00 16 888 160.6 6.2 1347 -
IMDCT 8 13 (9) 360 (333) 95.5 10.5 3681 (3773) 248.3
6 14 (11) | 280 (301) 102.4 9.8 3791 (3837) 180.1
4 20 (14) | 183 (198) 83.7 11.9 3928 (3901) 164.7
00 3 893 60.0 17.6 2 -
L 8 7 (4) 320 (364) 27.2 36.8 8 (4) 1136.0
Viterbi
6 8(5) | 204 (208) 27.7 36.1 10 (4) 908.1
4 9 (7) 160 (179) 31.0 32.2 11 (6) 611.8
[o%¢) 8 514 29.1 34.3 10 -
AES-ECE 8 6 (4) 448 (357) 27.0 36.2 20 (20) 1092.5
6 7(6) | 224 (257) 22.2 45.0 29 (20) 1080.0
4 8(7) | 224 (172) 27.6 37.1 29 (30) 627.3
[e'S) 14 61 40.1 24.9 49050 -
8 5 (4) 101 (123) 35.6 28.1 49050 (49563) 731.4
FFT 4 6 (4) 87 (123) 37.2 26.9 49050 (49563) 373.2
2 7 (5) 73 (83) 38.4 26.1 49050 (49563) 225.3
1 16 (7) 33 (51) 23.0 43.4 73125 (60827) 186.9
00 14 61 35.1 28.5 93 -
8 8 (4) 61 (217) 27.6 36.2 93 (93) 806.8
SHAL 6 8 (4) 61 (217) 27.2 36.8 93 (93) 624.1
4 8 (4) 61 (156) 29.5 33.9 93 (93) 394.8
2 8 (5) 61 (94) 29.6 33.8 93 (93) 213.8
1 10 (10) | 53 (46) 31.2 32.1 94 (135) 114.3
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