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Abstract Networks-on-Chip (NoC) is emerging as a practical development platform for future
systems-on-chip products. We propose an energy-efficient static algorithm which optimizes the
energy consumption of task communications in NoCs with voltage scalable links. In order to find
optimal link speeds, the proposed algorithm (based on a genetic formulation) globally explores the
design space of NoC-based systems, including network topology, task assignment, tile mapping,
routing path allocation, task scheduling and link speed assignment. Experimental results show that the
proposed design technique can reduce energy consumption by 28% on average compared with existing
techniques.
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void path_allocation(){
Sort CL by the number of possible paths of each v
for each v in CL {
cur_tile = vy, tar_tile := vy,
while (cur_tile # tar_tile) {
{ = chooseJink(cur_tile, tar_tile);
curtile := dst(£):
W(€) += Vaara:

Lo N =
—

10:struct link  choose Jink(cur tile, tartile) {
11: fy = getxlink(cur tile, tar_tile):

12: €y = getylink(cur_tile, tar_tile):

13: if (cw_tile.x = tar_tile.x) return fy:

14:  else if (curdile,y = targile,y) return {y:
15:  else }

16: if (W(fy)=0) return {y:

17: else if (W(fy)=0) return {y:

18: else if (W(ly) > W(fy)) return {y;
19: else return (y;

20:}}
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# 2 optrsirerv R FY] AP (time (sec))
TG |Nuode/Neage| 3%3 | 4x4 | TG | Nnode/Neage| 3x3 | 4x4
gl 26/43 52 | 84 | g9 30/29 6.5 | 439
g2 40/77 9.3 | 35,5 | gl0 36/50 125 | 579
23 20/33 9.6 | 388 | gll 37/36 9.0 | 26.3
g4 40/77 116 | 386 | gl2 24/33 50 | 96
g5 20/26 57 1201 | gl3 31/56 9.9 | 58.6
g6 20/27 36 | 138 | gl4 29/56 6.2 | 19.3
g7 18/26 51 | 158 | gl5 12/15 32 | 94
g8 16/15 3.2 122 | gl6 14/19 28 | 4.2

" Nuode = # 0f nodes and Noqge = # of edges

NoC<e] H]% 7] (asynchronous)
2 =FdAe A 54 AAALS
oAzt st FEAA
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