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Abstract: To execute the parallel and distributed applications effciently on a Computional Grid,
we need to select appropriate machines that meet the characteristics of applications. This Scheduling
Problem is known to be a NP-hard global optimization problem. In the research by YarKhan, Ad-
Hoc greedy and Simulated Annealing are used as scheduling methods to execute ScaLAPACK. But
only some results of the experiments in limited environment are shown. In this study, we add
Genetic Algorithm to this scheduling method and compare it to Ad-Hoc and SA on different grid
patterns. From this result, GA shows good result on large-scale grid with large performance gap

grid.
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Table 1 ScaLAPACK parameters

Parameter Value

Problem size(d] NO | 10000 15000, 2500000 37000
Block sized NBO 80
(P,Q) 1 x Numbre of Nodes
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Table 2 GA parameters

Parameter Value

Population Size 100
Chromosome Length Number of nodesO =L0O
Selection Method Tournament
Tournament Size 4
Crossover Method Two-Point Crossover
Crossover Rate 0.6
Mutation Rate 1/L
Number of Elites 1
Number of Generations 500
pO penalty parameter[ 300, 500

Table 3 SA parameters

Parameter Value

Max. temperature 150
Min. temperature 4.3
Number of Annealing Steps 1.0 x 10*

Cooling Function a(T)=aT
Cooling Rate 0.9648
Cooling Period 100
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Table 4 Static Information of Resources

TORC | MSC | OPUS
Number of Nodes 3 3 9
CPU Speedd MHzO 550 933 450
CPU Availability 0.9 0.9 0.9
BandwidthO MbpsO 75 75 75
LatencyO psecO 0.15 0.15 0.15
Memoryd MBO 512 512 256

Table 5 Order of Nodes and Costdd N=140000

Node order Cost,
Ad-Hoc | 5,3,4,0,1,2,6,7,8,9,10,11,12,13,14 | 1507.1
SA 9,7,11,13,8,14,4,5,3,1,0,2,6,12,10 | 1292.1
GA 5,4,8,7,11,10,12,14,13,6,9,0,1,2,3 | 1235.5
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Fig. 5 Estimated execution times for SA and Ad-Hoc
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Table 6 Pattern of Resources
Pattern | Bandwidth Gap CPU Speed Gap
1 Smalll) SD < 500 | Small O SD < 1500

2 Bigh SD > 5000 | Small
3 Small BigO SD > 3000
4 Big Big

SDO Standard Deviation
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