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Asymptotically optimum scheduling of multi-master divisible load
problems evaluated on actual machines

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
optimum scheduling algorithm for MMDL model on heterogeneous clusters of homogeneous
communication performance is implemented in actual machines. The scheduling algorithm
assumes no overlap of communication and computations, and no collection of the results. The
result of matrix-vector multiplication on a actual machines is compared with the scheduling
by the simulation. The scheduling parameters are adjusted and the predicted and observed
execution time became nearly equal. Furthermore, the observed execution time is shortened.
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Fig.1 Scheduling by repeating stable rounds
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Fig.2 Optimization flowchart
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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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Fig.3 Execution of matrix-vector multiplication
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Table 1 Experiment patterns of the processor

performance

ProcSet1 Procset2
Proc0 2400 MHz 2400 MHz
Procl 2400 2400
Proc2 2400 2400
Proc3 2400 2400
Proc4 2400 2400
Proch 2400 2400
Proc6 2400 2000
Proc7 | 2400 2000
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Table 4 Comparison of the predicted and observed execution time(round: 5)

oooooooo oo
ooo ooo ooo ooo
ProcSet 1 Load 1 3.125000 s 9.187500 s 9.217236 s 9.208515 s
Load 2 4.589715 11.845532 12.633339 11.835162
Load 3-a | 4.626095 10.888976 10.884279 10.941214
Load 4 5.238346 12.886128 13.015991 12.822947
ProcSet 2 Load 1 4.159893 11.724372 11.839234 11.712632
Load 2 4.883831 12.431613 13.245593 12.474350
Load 3-a | 4.712693 11.253531 11.591924 11.417429
Load 3-b | 5.045411 11.501171 12.467642 11.568004
Load 4 5.287006 13.214013 13.520686 13.477915
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05 0000000000 (ProcSet 2, Load 2)
Table 5 The number of rounds and the execution time

oooooooD oo
1 11.996034 s 11.895846 s
2 15.506518 15.542628
3 13.798204 13.837349
4 12.944644 12.993227
5 12.431613 12.474350
6 12.090941 12.117615
7 11.846690 11.878990
8 11.665072 11.691494
9 11.522636 11.542078
10 11.408744 11.440548
11 11.316546 11.331306
12 11.238737 11.271751
13 11.173820 11.198440
14 11.118194 11.113453
15 11.070093 11.078544
16 11.029194 11.019053
17 10.989639 10.986812
18 10.956554 10.957962
19 10.928810 10.924403
20 10.900142 10.918454

ProcSet 2, Load2, Round 20-250
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