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Scheduling jobs on computational grid using
simulated annealing

Saeed parsa, Hamid saadi, Hamid mohamadi

Abstract

Computational Grids enable the coordinated and aggregated use of geographically distributed resources for solving
large-scale problems in science, engineering, and commerce. Achieving high performance in a grid system requires
effective resource scheduling. The heterogeneous and dynamic nature of the grid, as well as the differing demands of
applications run on the grid, makes grid scheduling complicated. Also, after introduction of grid economical models, the
execution cost, besides the completion time, has become of great concern to the grid users. Many of grid scheduling
systems optimize completion time and cost separately. In this article a new simulated annealing scheduling algorithm
which considers both the completion time and execution cost is introduced. The algorithm applies a weighted objective
function that takes into account both the completion time and execution cost of the tasks. It is shown that the simulated
annealing scheduler produces a comparatively better result.
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Algorithm Simulated_ Annealing (Sy, Ty > Thin » )
Begin

T= T, / initial temperature

CurS=S,; //initial solution

BstS = Cur S; //BstS is the best solution seen so far
T Fit cur = TimeFitn ess(CurS); //time fitness of current solution
C_Fit_cur = CostFitn ess(CurS); //cost fitness of current solution
T Fit bst = TimeFitn ess(BstS); //time fitness of best solution
C _Fit_bst = CostFitn ess(BstS); //cost fitness of best solution
Repeat

Call Metropolis (CurS, T Fit cur, C_Fit cur,

BstS, T Fit bst, C_Fit bst, T, k);

T = axT //ais cool rate

Until (T > T, ); // T,
Return (BestS);

End.

is final temperatu re

min

Simulated annealing o0 ,o5J! :(Y) JC&
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Begin
Repeat

NewS = Neighbor (CurS); // new solution
T Fit new = TimeFitness (NewS); //time fitness of new solution

Algorithm Metropolis (CurS, T Fit cur, C_Fit cur, BstS, T _Fit bst, C_Fit bst, T, k);

C Fit new = CostFitness (NewS); //cost fitness of new solution
T Fit new—T Fit cur

C _Fit new— C_Fit cur

If (Afitness_cur > 0) then
CurS = NewsS;
T Fit cur = T Fit new;
C _Fit _cur = C_Fit new;
If (Afitness_bst > 0) then
BstS = NewsS;
T Fit bst=T Fit new;

End if;

Afitness_cur

CurS = NewsS;

T Fit cur = T Fit new;

C _Fit _cur = C_Fit new;
End if;

End. //of Metropolis

C _Fit_bst= C_Fit_new;

Else if (Random < e T )then

Afitness_cur = avg(w, )x - - avg(w, )x - -
Max(T _Fit new,T Fit cur) Max(C_Fit_new,C_Fit cur)
T Fit — T Fit bst Fit — C_Fit bst
Afitness_bst = avg(w, )x —= 17n'ew = 17'bs + avg(w, ) x o8 17n'ew = If s
Max(T Fit _new,T Fit bst) Max(C_Fit_new,C _Fit bst)

k=k-1; // k is the amount time for which annealing ...
Until (k=0); // must be applied at temperature T.
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