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Abstract

In designing heterogeneous architecture based application—specific network-on-chips (NoCs), the opportunities of
performance improvement would be expanded when applying asynchronous on-chip communication protocol. This is
because the wire latency can be configured independently considering the wirelength of each link. In this paper, we

develop the delay model of link-wire-length in asynchronous NoC and propose simulated annealing

(SA) based

floorplan—aware topology generation algorithm to optimize link-wirelengths. Incorporating the generated topology and the
associated latency values across all links, we evaluate the performance using the floorplan—annotated sdf (standard delay
format) file and RTL-synthesized gate-level netlist. Compared to TopGen, one of general topology generation algorithms,
the experimental results show the reduction in latency by 13.7% and in execution time by 11.8% in average with regards

to four applications.
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Asynchronous NoC Latency Optimization Problem
Given G = <V, E> and the number of routers,
find topology and floorplan such that

ELatencyusymh (em-) is minimized
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Simulated Annealing(SA) Algorithm

SA-based Topology Generation Algorithm

Input : Search space

1: set initial temperature(T)
set initial solution(S)
repeat
generate a perturbation
calculate new solution’s cost(newCost)
if newCost < oldCost
accept new solution
else
accept new solution with probability p(4CostT )
decrease the temperature

until the temperature is frozen (7 < predetermined number)

Output :
%l 5. SA 7|Hel oAtmE
Fig. 5. Pseudo—code of SA algorithm.

The solution at T = predetermined number
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Input : CTG, # of Routers

set initial temperature(T = 100)
set initial topology( old_Topology )
repeat
Perturb( old_Topology, new_Topology )
Floorplan( new_Topology )
PathAllocation( new_Topology )
new_Latency = Estimation( new_Topology )
if new_Latency < old_Latency
old_Topology = new_Topology
old_Latency = new_Latency
else
ACost = | old_Latency - new_Latency |
accept_prob = CalculateProb( 4Cost, T )
if random(0,1) < accept_prob
old_Topology = new_Topology
old_Latency = new_Latency
T=1T-1
until the temperature is frozen (7 < 0)

Output : old_Topology at T = 0

J3 6. SA 7|Ht EEEZX] 4o g2|E oARE
Fig. 6. Pseudo—code of SA-based Topology Generation

algorithm.
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