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Evaluation of asymptotically optimum scheduling algorithms
for multi-master divisible load model

SAYAKA TowmIt and RELJI SUDAt

Multi-master divisible load (MMDL) model is a model for dynamic load balancing and the
data redistribution on a heterogeneous cluster system. In this paper, an asymptotically opti-
mum scheduling algorithm for MMDL model on heterogeneous clusters of homogeneous com-
munication performance is implemented on a simulator. The scheduling algorithm assumes
no overlap of communication and computations, and no collection of the results. Under these
conditions, the asymptotically optimum scheduling algorithm is compared with two other
methods, dynamic load balancing and load allocation according to processor performance, for

various processor performance and allocation of the amount of an initial load.
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Fig.1 Scheduling by repeating stable rounds
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Table 1 Experiment patterns of the processor

performance

ProcSetl ProcSet2 Procset3
ProcO | 1500 MHz 800 MHz | 2500 MHz
Procl 1500 1000 2500
Proc2 1500 1200 2500
Proc3 1500 1400 2500
Proc4 1500 1600 500
Procb 1500 1800 500
Proc6 1500 2000 500
Proc7 1500 2200 500
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Table 2 Experiment patterns of the amount of initial load

Load 1 Load 2 Load 3-a Load 3-b Load 4
Proc0 75,000 40,000 125,000 25,000 120,000
Procl 75,000 50,000 125,000 25,000 120,000
Proc2 75,000 60,000 125,000 25,000 120,000
Proc3 75,000 70,000 125,000 25,000 120,000
Proc4 75,000 80,000 25,000 125,000 120,000
Proch 75,000 90,000 25,000 125,000 0
Proc6 75,000 100,000 25,000 125,000 0
Proc7 75,000 110,000 25,000 125,000 0
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Table 3 Comparison of the best execution time

gooo pooooa gooo oo
ProcSet 1 Load 1 5.0000 sec 5.0000 sec 5.0000 sec 5.0000 sec
Load 2 5.8007 5.2581 5.2798 5.2000
Load 3-a 5.5001 5.9789 5.5002 5.5000
Load 4 7.2507 6.0750 5.6105 5.5422
ProcSet 2 Load 1 5.8007 5.6475 5.2748 5.1951
Load 2 5.0000 5.0000 5.0000 5.0000
Load 3-a 7.8007 6.8730 5.7129 5.6951
Load 3-b 6.2007 5.4664 5.3742 5.2947
Load 4 8.0007 6.8705 5.8211 5.7489
ProcSet 3 Load 1 5.5001 8.2362 5.5004 5.5000
Load 2 7.8007 8.6559 5.7193 5.7000
Load 3-a 5.0000 5.0000 5.0000 5.0000
Load 3-b 6.0001 13.2966 6.0001 6.0000
Load 4 5.9507 5.8080 5.2655 5.1263
04 O0OODOO
Table 4 Comparison of the efficiency
oooo gooooo oooo oo
ProcSet 1  Load 1 1.000 1.000 1.000 1.000
Load 2 1.116 1.011 1.015 1.000
Load 3-a 1.000 1.087 1.000 1.000
Load 4 1.308 1.096 1.012 1.000
ProcSet 2 Load 1 1.117 1.087 1.015 1.000
Load 2 1.000 1.000 1.000 1.000
Load 3-a 1.370 1.207 1.003 1.000
Load 3-b 1.171 1.032 1.015 1.000
Load 4 1.392 1.195 1.013 1.000
ProcSet 3 Load 1 1.000 1.497 1.000 1.000
Load 2 1.369 1.519 1.003 1.000
Load 3-a 1.000 1.000 1.000 1.000
Load 3-b 1.000 2.216 1.000 1.000
Load 4 1.161 1.133 1.027 1.000
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Fig.8 The optimum number of rounds and the total
amount of loads
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