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ABSTRACT
In any distributed system, there are processors wherein the computational capacities
are too small to meet the processing demands of their users [GOSC91]. Completion
of users’ requirements may take enofmous amounts of time such that the response time
and output of these computations may not be reasonable. One solution to this situation
is through balancing the system workload. Load balancing allowé remote execution
of users’ tasks even in the absence of idle processors and at the same time, strives to
equalize the system workload among all the processors in a distributed system.

Achieving this requires cooperation among processors in the system.

In distributed artificial intelligence (DAI), a model known as the cooperative problem
solving (CPS) process has been proposed [WOOLS4b] for modelling interactions
among a group of logically decentralized agents that choose to work together to achieve
|a common goal. This research presents a load balancing algorithm using the 4 stages
that comprise the CPS model. It was shown that the load balancing process is an
instance of CPS. A formal model of this algorithm was presented using quantiﬁed
modal logic. The algorithm performs load balancing globally "and takes into

consideration the processors’ load and resources.




DE LA SALLE UNIVERSITY

Table of Contents

Abstract

Chapter One : Project Description Page
1.1 Introduction . ... v vt i it e 1-1
1.2 Statement of the Research Objectives . . ............... 1-4
1.3 Scope and Limitations . . ......... ... .. ... ... 1-5
1.4  Significance of the Research Problem . ................ 1-6
1.5 Methodology .. ... ... . . .. 1-7

Chapter Two : Review of Related Literature
2.1  Load Balancing Algorithms . .. ....... . 2-9
2.2 Accordingtothe Policies . . . ............... e e e 2-23
2.3  Distributed Artificial Intelligence Concepts . . . .. ... ..... 2-43

Chapter Three : Theoretical Framework

3.1 The Distributed System . . .. ........ ... ... .. ... .. 346
3.1.1 Load Balancing Problem . ... ............... 3-51
3.1.2 When a system is said to be balanced? .. . ... ... ... 3-55
3.2 Distributed Artificial Intelligence . . . . . & . N...... 3-57
3.2.1 Cooperative Problem Solving Model . ... ... ..... 3-62
Chapter Four : Design, Specifications and Algorithm
4.1  Load Balancing as
an Instance of Cooperative Problem Solving . . . ... ...... 4-91
42 TheSystemModel ............ ... .. ..., 4-98
4.2.1 Definition of System Balance . . . ... .......... 4-104
4.2.2. Message and Actions Formats . .. ............ 4-110
4.3  Commitments and Competence of Processors . ......... 4-113
4.4  Load Balancing as the Cooperative Problem Solving . . .. .. 4-127
4.5  Load Balancing in terms of the Four Policies . . . { ..... . 4-139
4,6  The Load Balancing Algorithm . ........... k ...... 4-152
Chapter Five : Analysis of the Algorithm l
\
5.1  Proof of Correctness . ............ e e e .. 5-156
........... 5-163

5.2  Semi-Quantitative Analysis of the Algorithm

Table of Contents : Page 1 of 2




DE LA SALLE UNIVERSITY

Glossary

References

1

Chapter Six : Conclusion and Recommendation
6.1 ConclusionsS . . v v v v vt e it et e e e 6-176
6.2 Recommendations ............. e e e e 6-177
Appendices

Appendix A - Derivation of Time Delays
Appendix B - Multiple Processor Classes in the Source—mmated Algonthm
Appendix C - Illustrative Examples

Table of Contents : Page 2 of 2 |






