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Abstract

Recently, cloud load balancing algorithms and approaches have significantly
attracted the research community in terms of servers’ capacities of load (e.g., CPU,
Memory, and Disk) in network clusters. It is important to have a concrete knowledge
based on tasks execution requirements and server capacities that has the ability to
handle tasks requirements. Another aspect that needs to be investigated in a deep
way is cloud load balancing issues. Many of the approaches proposed for load
balancing were based on the development of the most common techniques used in
this field such as Round Robin, Weighted Round Robin, Least Connection,
Weighted Least Connection, etc.

Furthermore, most of the load balancing algorithms proposed do not deal with
the time constraints of tasks. Many applications used in daily activities contain real-
time tasks. These kind of tasks have time constraints such as deadline, and load
balancers should take into considerations these time constraints and tasks should be
necessarily assigned before their deadlines to a convenient server for execution.
Therefore, it is needed to have load balancers that have the ability to deal with the

time constraints of tasks.

This thesis comes up with analysis and statistics in a way that provides the
developers with the required knowledge-base when designing load balancing
algorithms depending on a dataset that represents the Google servers’ clusters.

A novel real-time community-based cloud load balancing approaches have
been proposed. The proposed algorithms named Real Time Community Based

Cloud Load Balancer Approach (RT-CBCLBA) and Standard Community Based

II



Cloud Load Balancer Approach (S-CBCLBA) were inspired by concepts from
different areas of research, namely, sociology, real-time systems, and complex
networks in designing novel approaches. The concepts that have been utilized are;
assortative mixing, centrality measurements, clustering coefficient, real-time tasks
scheduling, and community detection concept.

Three benchmarking algorithms have been used against the suggested
algorithms, two of them are well-known i.e. Round Robin and Least Connection plus
another new algorithm in the literature called Shaw’s algorithm. An advanced
statistical analysis and variance techniques have been used i.e. One Way ANOVA
test supported by PCA and Bonferroni techniques to prove that the findings were
statistically significant against the benchmarking algorithms used in this work. All
the obtained results show that the proposed new novel algorithms are much better in
achieving the tasks demands regarding to tasks deadlines.

The NetLogo simulator was used over a supercomputer supported by Unix
operating system for simulating the proposed social phenomena between tasks and
servers. R language have been used as a tool for the statistical analysis of the used
dataset.

Finally, believing that this work is novel and the proposed approaches are
important insofar as they will trigger the research community in this field to work
more and develop the solutions taken in this thesis. Also believing that the
integration of sociology and computer science can be a powerful tool in contributing

in the field of cloud load balancing.
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