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Abstract

In this project, our objective is to minimize the total processing time of several divisible

jobs arriving at any computer site in a distributed computing system (DCS). Divisible

loads are loads characterized by a large data volume and demands very high intensive

CPU times for computations. Typical examples include, satellite image processing,

low-level pixel processing, large volume data fusion and data processing for military

surveillance applications, long-duration multimedia data retrieval over delay-sensitive

networks, etc, to quote a few. We consider a Ethernet (bus) network that has a sin-

gle scheduler/bus control unit (BCU) that schedules and disseminates the load to the

processors in the system. We �rst propose a revised aÆne model, for computation and

communication events, to the theory of divisible load scheduling and demonstrate its

in
uence in scheduling divisible loads. We revisit the existing model by considering the

impact of overheads involved in computation and communication. These overheads do

exist in real-life situations. Although some studies considered these overheads, there

does not exist any supporting analysis to quantify the in
uence of these overheads on

the performance rigorously. We extend the analysis and propose integer approxima-

tion algorithms that can be directly used for real-life applications. For Ethernet-like

networks, we perform an exact analysis of the concept of sequencing amidst the above-

mentioned overheads. We then design, analyze and conduct rigorous simulation exper-

iments of multiple loads scheduling using multi-installment strategies and also propose

certain heuristics whenever optimal solution ceases to exist. Finally, we attempt rigor-

ous theoretical and experimental veri�cations on several real-life problems - large scale

matrix-vector products on PC clusters, Edge-detection application for image processing,

and long-duration multimedia movie retrieval. We provide several illustrative examples

throughout this report for the ease of understanding.
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