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ABSTRACT

A novel genetic algorithm is proposed to the grid resource assignment problem. The improved genetic algorithm
extracts the heuristic feedback from these obtained solutions, and applies the heuristic feedback to guide the subse-
guent optimization process. Experimental results suggest that this method is efficient to the resource optimization
problem.

Key words. Genetic Algorithm; Grid Resource; Assignment

INTRODUCTION

With people’s endeavor in this aspect, techniqilesparallel technique, cluster technique and ithisted technol-
ogy are generated [1]. However, these techniquaesoody help people use computing resources withaerain

scope which is the range of management domain. Mteless, resources that use these techniquesamdec
shared are limited and overall strength of aggiegas not powerful enough [2]. As Internet and Webhnique
become mature as well as are popularized and applople have the idea that internet resourcebeantegrated
for use and they want to use existing internetlifas to establish a kind of new infrastructumgegrate all kinds of
computing resources and provide good interfaceqwthese resources are used for users in the whale W his

new infrastructure is Grid [3].

Grid utilizes existing internet framework, integratall kinds of resources which are widely distigldugeograph-
ically, including computing resources, storage ueses, bandwidth resources, software resources, réaburces,
information resources and knowledge resources,dritmic whole (or called a ‘virtual super computeprovides
users with application service like integrativeoimhation, computing, storage and visit, realizesuvece sharing
and cooperative work ultimately and eliminates vese ‘islet’ completely [4-5]. The virtual superroputer orga-
nized in this way has two advantages, i.e., supeng data handling capacity and ability to makié dige of idle
resources on internet [6]. Currently, grid techggldas become a hot spot and frontier domain ofedtimand for-
eign researches so that it is praised as the itifodmation technology wave after internet and Web.

PROBLEM FORMULATION
Activity is the fundamental element in the pradtieagineering, suppose there are totallgctivates ant persons.
Suppose that, , T; andT; denote the period of activities, the time remainofeactivities and the actual completion

time of activities RespectivelRolg ; means thé" activity can be done by thé€ person. RoleNum is the completion
person number of activitiesT, andT, are the planned completion time and the actual ¢etiop time of projects.
C, andC, denote the planned cost and the actual cost oégif, (EM ) andf, (EM) denote the completion date
function and the cost function of projects.

The cost of software process contains: manageneentaifid development fee. The former is daily Cpstich
maintaining software development and cost of adstiaiorsC,. The latter points at cost of device resourcend
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development cost, of different developers with various abilities datlor-hours.

CN=C,+C,+C,+C,

c,=YT @

Here,c andT, denote the development cost and labor-hour of deees respectively. Cost and construction period is

the main attributes of software process. Assumestime weight of cost and period as optimized objectiinction,
the definition of which is as shown in the followirquation. In which,C means cosT, signifies the weight value
of construction period, , x, determined by demand of decision makems,is the executive matrix.

max Fitness(C,T)=x*C+x,*T
C=f.(EM)

T=f(EM)

s140<x <1

0<x, <1

X +x,=1

IMPROVED GENETIC ALGORITHM

The improved genetic algorithm is characterizedhgyextraction and application of heuristic feedbiacthe evolu-
tion process. In this paper, the near-optimal smhstobtained throughout the search are analyzedttact the heu-
ristic feedback, and then the obtained heurisedif@ck is used to guide the subsequent searchcarhputational
flow of IGA is shown in Fig. 1.

(1) Heuristic Feedback. The first kind of heuridéedback is called the activity assignment pasitidiich is ap-
plied to establish a beneficial order for the giemtivity. A matrixHF, with sizeN x N is defined for the activity as-

signment positiortF, (i, j) denotes the total number of times of assigningattteityi to thej" position among the

near-optimal solutions obtained throughout the deafhe second kind of heuristic feedback is catlesl activity
assignment person which is applied to establishbéeficial person for one given activity. A matrii, with

sizeN xM is defined for the activity assignment perseR, (i, j) denotes the total number of times of assigning the
activityi to thej" person among the near-optimal solutions obtainemlitthout the search.
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Fig. 1. The computational flow of IGA

(2) Application of Heuristic Feedback. In IGA, tletivity assignment position is applied to guide thossover
operation. The activity assignment position is eagpt to determine one beneficial position for theeg activity.
To the activity assignment position matrix displdye Table 1, if we want to determine the benefipiasition for
activity 3, then we can obtain the following probigiles, and the beneficial position to activityi8 decided by a
random way with the following probability distribab.
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Table 1 An Example of Activity Assignment Position

3 5 4 2 1 0
1 5 6 2 1 0
0 1 2 8 2 2
0 2 2 6 5 1
0 0 4 5 6 0
0 0 2 3 4 6
Positi 1 0 0
osition : =
1424 % + 842
Positi 2: = 0.07
osition 1—1—2+%—|—8—|—2 7
Position 3: 1212738+ 2 =0.13
Position 4: 8 = 0.53
14+24+ 5 + 842
Position 5 =0.13

1+2+%+8+2

Position 6 : =0.13
1+24+24+84+2

In IGA, the activity assignment person is appliedjtide the mutation operation. The activity assignt person is
employed to determine one beneficial person fordiven activity. To the activity assignment persuoatrix dis-
played in Table 2, if we want to determine the Hfiered person for activity 6, then we can obtaire tfollowing
probabilities, and the beneficial person to agtititis decided by a random way with the followinglpability dis-
tribution.

Table 2 An Example of Activity Assignment Person

4 2 5 2 4
5 7 5 11 6
6 6 5 2 5
G
Person 1: ——— =040
6+ 8 + 3
Person 2: ———— =040
64+6+3
Person 3: ——— =10.20
64643

(3) Updating of Heuristic Feedback. After each gatien, if the global optimal solution (the bestusimn from the
start) was obtained at this iterative, then thewdadge level will be updated by the following rulehich is based
on the optimal solution to accomplish knowledgeatjpdy. If the activity to thej" position among the best solution,
then

HF (i) =HF(i,j)+1 2

If the activityi to the|™ person among the best solution, then
HF, (i,§) = HF,(i,§) +1 3)

RESULTS

The IGA was implemented using Visual C++ language] executed on a personal computer with the 2 @bz
cessor and 2GB memory. In this paper, the finakdrpental results were averaged over 30 trials, Ehdesting
instances were randomly produced to validate tifopeance of our approach. The optimal objectiviesimed by
the IGA are summarized in Table 3. From the expenial results of Table 3, we can see that, theisethe small
gap among different trials. Experimental resultggast that it is efficient to the given problem.
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Table 3. The Final Experimental Results

N N M Cost Time
Avg. | Sd. | Avg. | Sd.
1 20 5 55.6 0.28 22.9 0.1%
2 20 5 86.9 0.15 25.6 0.19
3 20 5 75.3 0.31 26.7 0.21
4 50 10 128.6 1.26 42.5 0.59
5 50 10 135.6 2.14 43.8 0.61
6 50 10 1294 2.09 46.9 0.63
7 200| 30 658.1] 12.5 59.8 1.2p
8 200 | 30 682.7| 154 61.2 1.38
9 200| 30 648.2| 10.87 62.7 1.09
10 200| 30 684.1] 11.68 59.4 1.58

CONCLUSION

The contribution of this paper can be summarizefbdsws: A novel genetic algorithm is proposecthe resource
optimization problem. Experimental results suggleat it is efficient to the given problem.
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