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Two-stage Grouping Algorithm using Genetic Algorithms

Based on Different Scheduling Policies on Computational Grids
Sadegh Vahabzadeh Zargari*, Adel Torkaman Rahmani®

Abstract

Although high throughput computational Grids have been used extensively for executing applications with compute-
intensive jobs, there exist several applications with a large number of lightweight jobs. The overall processing
undertaking of these applications involves high overhead time and cost in terms of (i) job transmission to and from Grid
resources and, (ii) job processing at the Grid resources.

In this paper, we present two-stages scheduling strategy and use genetic algorithms to optimizing both of those stages.
In the first stage a collaborative-tasks application transforms to subset of bag-of-tasks applications. In the second stage,
we apply job grouping algorithm to scheduling these applications. Our scheduling strategy uses both of cost-based and
time-based policies that use genetic algorithms for performing dynamic job grouping activity at runtime. The detailed
analysis is conveyed by running simulations.
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Stage-1 of Stage-2 of Grouping
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// Stage 2 Grouping Algorithm
24 NextResource:= 0;
// Dependency Loop
25 for deLevel = 0 to DependencyLevel-1 do
// get Jobs List from current Dependency Level
26 JobList := JobGroupSiependencyrevet ;
// Grouping Algorithm
27 m:=0;
28 for i:= 0 to JobList.Size-1 do
29 for j:= NextResource to ResourceList.Size-1 do

30 if NextResource = ResourceList.Size-1 then
31 NextResource = 0;
32 endif
33 Total_JobLoad = 0;
34 Total ResourceCapability :=
ResourceList,. MIPS * Granularity_Size;
35 while(Total_JobLoad < Total ResourceCapability
and i < JobList.Size-1 ) do
36 Total JobLoad =
Total_JobLoad + JobList.JobLenght;
37 ity
38 endwhile
39 i
40 if Total_JobLoad > Total_ResourceCapability then
41 Total JobLoad :=
Total JobLoad - JobList;.JobLenght;
42 -
43 endif
44  GroupJobList,, =
Add _new Job (Total JobLoad , assign unique ID);
45 GrouplobList,, TargetResource:=R esourceList;.ID;
46 mt+;
47 endfor
48 endfor

// Sending jobs for computation

49 for i:= 0 to GroupJobList.Size-1 do

50 Send GroupJobList; to TargetResource
for job computation;

51 endfor

/I Receiving computed results

52 for i:= 0 to GroupJobList.Size-1 do

53 Receive computed GroupJobList;
from TargetResource;

54 endfor

55 endfor
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Total Processing Time =
Grouping Algorithm Time +
Genetic Algorithm Time +

Total Processing Overhead Time +
Total JobGroups Computing Time +

™

Time taken to receive all computed jobs
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// Stage 1 Grouping Algorithm
1 ResourceList := Resource_characteristics(GRS,GIS );
2 JobList := Job_characteristics_from_application();
3 DependencyLevel := 0;
4 for i:= 0 to JobList.Size-1 do
5 JobList;.used=false;
6 endfor
7 for i:= 0 to JobList.Size-1 do
8 if JobList;.used = true then
continue;
endif
JobGroup.AddnewGroup ( DependencyLevel );
for j:= 0 to JobList.Size-1 do
if JobList;used = true then
continue;
endif
if (JobList;.beforJob =Null) or
(JobList;.beforJob.used = true ) then
JobList;.used = true;
JobGroupuependencyreve-add( JobList; )
endif
endfor
DependencyLevel ++;
endfor
DependencyLevel --;
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Fitness _ function=
‘Total_ JobLoad —Total Re sourceCapacity‘ @)
Total JobLoad
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Fitness_ function=
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Total _ResourceCapaity
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