
People's Democratic Republic of Algeria
Ministry of Highly Education and Scientific Rese

Information Communication Sciences and technology Department

Dissertation
Dissertation Submitted in Partial Fulfillment of the Requirements

for MASTER degree
Domain: Mathematics and Computer Science
Branch: Computer Science
Specialty: Information Communication Sciences and technology

SUBIECT

Collaboration between Load Balancing
Algorithms and Service Broker Policies

In cloud Computing

Prepared by:
SEBBIH Nasreddine

Supervised by: BOUHOUITA GUERMECH
Salah Eddine

M'SIIlt University

Promotion: 2OL4 l?ALs



TeEltcrrs
CITII|Lf,TTOUICTION

rn|lGlf E SteE of fre Art of Cloud Computing and its basics

1Eofuir--
2llcfririn
3 Omd mpEngbaclrground ,.........5

6 Virtualization

7 Cloud platforms



8 Condusion

CEAPETR II: A Comparative Analyze Grid, Cluster and Cloud Computing

1 Inroduction-- ..................19

2 Envirmmentcomputing 20

2.1 Homogeneous Computing Environment ...........21

22 Heerogeneous Computing Environment............. ...............,21

3 Grid computing environment....................... ......,..,,,,,.,,2|

4 Cluster Computing Environment.............. ....'...,,,23

5 Cloud Computing Environment.............. ............,.24

6. Conclusion............. .......,,.,,,26

CHAPETR III: Load Balancing Algorithm And Service Broker poliies

2 Service Broker Policy .........28

2.1 Closest data center (CDC) ..............28

2.l Optimue response time (ORT) .......28

2.3 Dynamii Copfiguration Policy (DCP) ..............28

3 Static and Dynamic load balancing algorithm .,,,,,.28

3.1 Static Load Balancing Algorithm............ ..........29

3.2 Dynamic Load Balancing Algorithm ................29

4 Load balancing.........

5 Load Balancing Algorithms ..................

L7

29

30



CIAPEIR IV: Eryeriments and Analyze

1 turoduction- ....................32

2 Cloodenagst-

4 Analyze and Interpretation..............

4.1 Average Overall Response Time....,..... .,...........56

4.2 Minimum Overall Response Time......... ...........64

4.3 Maximum Overall Response Time.......... ..........6g



GENERAL INTRODUCTION

Clod compttring means providing all software and hardware seryices in remote servers

ins€ad of lml\-trrough a simple thin client. All these are ensured by basics concepts and

technologies, the most famous is virfualization technology.

Performance is an important question in cloud computing especially that the cloud receives

huge demands of services from clients around the world. Performing all these requests

required a delicate organization and efficacy scheduling policy. The latter is performed at two

levels; the service broker policies specify the more adequate datacenter that could satisfu the

request. The second level; is to schedule the jobs within the datacenter itself by allotted them

a specified virnral machine.

Service broker policies are the first level that treats the incoming requests. They ensure the

selection of adequate datacenters which are dispersed around the world. There are three major

policies: the Closest data centei policy, the optimize response time policy, and the dynamic

configuration policy; each one of the three engages a different method of selection.

Three scheduling algorithms are fundamentally specified to balance the load of the many

requests within the datacenter; eaih one of them has its different way of managing the arrived

requests to allot them to the best virtual machine. All proposed scheduling algorithms inspired

their policy from the three basics algorithms: Round robin, Equally Spread Cunent Execution

and Throff led algorithms.

We lunch a new study that has never been done before, which is investigating the

collaboration between the fwo levels of selection policies. The objective, is to see, if there are

any possible way to quanti$r the strength of this collaboration, and study, if there are a

possible correlation between collaboration of these two levels policies and the cloud

performance. The major question considered is whether the strength of collaboration between

the two levels policies improves sensibly, the performance of the Cloud computing.

Experiments are done on cloud analyst tool, which a standard simulator of analyzing cloud

computing. Several simulations are sketched in a fashion to clearly show the effects of the

two levels of policies on each other. To do so, we define some configurations; with some

datacenters dispersed around the regions of the world; each one of them contains some virtual

machines chosen respected to a specific logic.



Tb |G* uil bc collected in tables and presented by graphs to ease analyze and

dAffitulftrFtdm.

To actbrc usndy we passed through four chapters:

. (}aP&rt Yttereft€ state ofthe Art of Cloud Computing and its basics are presented

ad discussed-

o (h@rtr: ACmparative Analysis between Grid, Cluster and Cloud Computing are

done. This can make clear the evolution steps that reach to the cloud.

. Chapter Itr: service broker policies are presented followed by the Load balancing

Algorithms of Cloud Computing, and describe the aim of our study.

o Chapter VI: The CloudAnalyst is described and configured to run simulations and the

generated results are discussed and interpreted.



GENERAL CONCTUSION

Cloudcomputingisanoldideabackedtosixty,thoughbyJohnMacCarty,but

becamenewconceptandanemergenttechnologytoday.Thisnewparadigmattractsa

biginterestincommunltyofusersspeciallyenterprises,becauseofitsformula:pay

only for what you need. There are a lot of characteristics, services, and architecture

layerstomakecloudcomputingbetterthanGridandClustercomputing,especially

when we use Virtual Machine technology'

PerformanceisafatalissueforcloudcomputingtoensureahighQualityof

Servicefortheclients.Allottedanincomingrequesttoavirtualmachineisacentral

rore in cloud computing; because this task can affect deepry the performance' This

taskisdonethroughtwolevels:first;theservicebrokerpolicieswhichengagea

specificstrategytoselecttheadequatedatacenter.Second,theloadbalancing

algorithmswhichworkwithinthedatacentertodecidewhichvirtualmachinehasto

satisfl the incoming request'

ourquestioningiswhetherthesetwolevelsofpoliciesareindependentfromeach

other or not' If they are not''try to see is there any form of collaboration between

them;andifitis,investigatewhetherthereisaconelationbetweenthecollaboration

twothelevelsofpoliciesandtheincreasingoftheperformance.Toanswerthese

questions *" t un".lnlaged several simulations on the cloud analyst tool'

Aspecificlogicisfollowedtochooseconfigurationsovefwhichseveral

simulationsaredone.Theresultsoftheseexperimentsarewellrepresentedand

ana|yzed.Asurprisingdiscoverycomeinlight,asingularequilibriumpointwhichis

aspecificspecialconfigurationwhichrecordsastrangebehaviorofallloadbalancing

algorithms collaborating with all service broker policies'

ThismysteriouspointnamedS.EPforsingularequilibriumpointseemstoattract

allthecombinedpoliciesbytwomanners'aglobalminimumofdeviatorpoint,and

thisfashionofdoingguaranteetoitthedecreasingoftheoverallresponsetime

parameter.So'thefrFPisthespecialconfigurationwhereallloadbalancing

algorithms working under the service broker policies are optimal'

Webelievethatthissingularequilibriumpointmodelsandcontainsinformation

thatcouldgainusakindofknowledgethatleadustoadeepunderstandingofthe
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correlation between collaboration of the two engaged scheduling policies and the

performance of the cloud computing. Serious experiments have to be done to collect

more information about this singular equilibrium point SEP and perhaps some basic

mathematics may express this mystery SEP.
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Abstract:

Cloud computing is an emerging technology now a day. The performance is an

important issue. We launch a new study of the collaboration of all load balancing

algorithms with the service broker policies to see if it has an impact on the

performance:

Key Words: Cloud Computing, performance, collaboration, Load balancing, service

Broker.

R6sum6:

Le Cloud Computing est une technologie 6mergente de nos jours. La performance est

une question importante. Nous langons une nouvelle 6tude de la collaboration de tous

les algorithmes d'dquilibrage de charge avec les politiques de courtier de service pour

voir si elle a un impact sur la performance.

Mots Cl6s : Cloud Computing, Performance, dquilibrage de charge, courtier de

service \


