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Static Scheduling for ScaLAPACK on the Grid
Using Genetic Algorithm

Tomoyuki HIROYASUT, Mitsunori MIKI', Hiroki SAITO', Yusuke TANIMURA', Jack Dongarra ¥

T Knowledge Engineering Dept., Doshisha University O
1 Graduate Student, Doshisha University O
% University of Tennessee/Oak Ridge National Laborator [

To execute the parallel and distributed applications efficiently on the Computational Grid,
the proper nodes should be selected with the consideration of characteristics of applications.
In this paper, the linear algebra library, ScaLAPACK, is targeted and the optimum selection
of nodes of the computational Grid is discussed. In this study, Genetic Algorithm is utilized
to derive the optimum scheduling. Compared to the results of the former studies, it is pointed
out that Genetic Algorithm shows the good result on the Grid where there are many nodes,
there are huge performance gaps among the nodes, and there are many constraints.
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O 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

0 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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O 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 psec 0.15 0.15 0.15
Memoryd MBO 512 512 256

O 5: Order of Nodes and Costd 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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O 6: Selection of NodesD N=110000
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O 7: Estimated Execution times for the GA and SA, Ad-Hoc greedy on small-scale of resources
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