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Abstract: Task allocation is a typical problem in the area of high performance computing and has been
extensively studied in the past. However, existing algorithms cannot be directly used in WSN (wireless sensor
network) due to severe energy constraint. A nested optimization technique based on genetic algorithm is proposed
for energy-efficient task allocation in multi-hop clusters. The general optimization object can meet application’s
real-time requirement while realizing energy efficiency. Optimal solution can be achieved by incorporating
GA-based task mapping, GA-based routing, communication scheduling and dynamic voltage scaling (DVS).
Performance is evaluated through simulations with randomly generated task graphs and simulation results show
better solution in terms of real-time and energy-efficiency compared with random optimization techniques.
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Input: communication edge e; in DAG,
routing path R attained by GA-RPA;
Output: the start and finish time of each link in path R.
Comm_scheduling (&;j,R[L1,L2,....L.m])
1. FORKkFROM 1TOmDO
Find the earliest available time of each link Ly,
IF k=1
ts(ejvl-k):max{ EAT Lkvtf(Ti)}
ELSE
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Tablel Executiontime of DVS+R+TM algorithm
1 DVS+R+TM
Number of tasks/ ) Number of tasks/ .
Task graph Number of edges Time (s) Task graph Number of edges Time (s)
gl 20/32 48.2 g9 30/40 43.9
g2 15/24 16.8 g10 22/35 37.9
g3 18/32 34 gl1 14/27 26.3
g4 4077 70.2 g12 16/33 32
g5 20/27 36 g13 21/40 50
g6 15/30 19.5 gl4 14/19 70
g7 12/19 16 g15 40/60 65
g8 11/24 15.4 g16 28/19 40
2 List-Scheduling

w; 1w, O ,

Table2 Schedule length comparison between optimal scheduling,
nested technique and List-Scheduling

2 List-Scheduling
Optimal schedule Genetic algorithm List-Scheduling
Task graph (OPT) (GA) agorithm (LA)  (GA-OPT)/OPT (%)
gl 147 156 198 6.1
g3 240 256 290 6.7
g5 280 305 339 8.9
g7 125 136 157 8.8
g9 347 358 370 32
g1l 132 145 160 9.8
gl5 438 455 475 3.9
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