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Abstract: In grid environment, resource load prediction is one of the most important problems in resource
allocation optimization. But load status is difficult to estimate accurately due to the dynamic nature and
heterogeneity of grid resource. In response to this issue, a resource allocation strategy that uses sequential game
method to predict resource load for time optimization in a proportional resource sharing environment is proposed.
The problem of multiple users bidding to compete for a common computational resource is formulated as a
multi-player dynamic game. Through finding the Nash equilibrium solution of the multi-player dynamic game,
resource load is predicted. Using this load information, a set of user optimal bids is produced to partition resource
capacity according to proportional sharing mechanism. The experiments are performed based on the GridSim
toolkits and the results show that the proposed strategy could generate reasonable user bids, reduce resource
processing time, hence overcome the deficiency of Bredin’s strategy, which is not concerned with resource load
variation. The conclusion indicates that employing sequential game method for load prediction is feasible in grid
resource allocation and adapts better to the dynamic nature of heterogeneous resource in grid environment.
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End while
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(background load) TrafficGenerator . 240s, 1Hz.
50, 10; S, 2. 1 4
(LL) (LH) (HL) (HH).
Table1l Grid resource characteristics simulated using GridSim
1 GridSim
Name Resource characteristics: Vendor, resource type, OS A PE MIPS rating PE number PE load
Ry Sun, Ultra 5, Solaris 377 8 LL
R, Sun, Ultra 4, Solaris 377 16 LH
Ry Intel, Pentium/VC820, Linux 380 5 HL
R; Intel, Pentium/VC820, Linux 380 10 HH
2) . 20 . 2~4 ,
, , ( MIPS), /0 s
2 000 MI(million instructions), 0%~10% . 0%~10%
R 100 MI 250 M, 10%~50%
80/20 ,  20% 80% ;0 80% 20%.
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HM 1%~6%; IM 0.3%~1.7%; OSA 1.7%~3.5%. SG
HM 13%~27%; 1M 18%~82%; OSA 9%~52%.

Table2 Comparison of mean and standard deviation of total job execution time

2
OSA ™M HM SG
Experiments
Mean Stal}dgrd Mean Star.ldgrd Mean Star.lde'lrd Mean Star'ldz?rd
deviation deviation deviation deviation
Fig.7 33 2.79 33.26 3.35 34.26 33 32.09 2.53
Fig.8 42.51 4.25 42.09 4.45 42.09 4.11 41.37 3.57,
Fig.9 48.15 1.44 47.5 0.85 47.83 0.95 47.32 0.69
Fig.10 48.64 2.72 47.49 2.46 48.78 2.41 46.92 1.76
6
(1) Bredin 5
2
3) GridSim s Bredin ,
A Bredin , >
C)) , QoS
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