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Abstract

Fog computing is an emerging networking technology that
extends cloud computing to the network edges. It is used to overcome
the limitations of cloud computing, such as issues of bandwidth and
latency. Fog computing is appropriate for real-time interactive IoT
applications and systems that demand low latency, robust security, and
consistent network access. In this thesis work, the objective is to study
and understand the workload behavior under different load levels by
using different numbers of clients (25, 50, and 100), with five sensors
for each client. Then, different levels of quality of service (QoSO0,
QoS1, and QoS2) for the Message Queuing Telemetry Transport
(MQTT) application protocol are applied and studied. By designing
and implementing a fog computing simulation environment using a
modified OMNeT++ framework (FogNetSim++) to simulate the
behavior of a multi-user healthcare application, the performance of the
network under varying workloads is investigated using collecting
measurements, such as publisher-to-subscriber latency, throughput,
and end-to-end delay. When applying one of the scenarios by taking
25 clients, the publisher-to-subscriber latency for QoS0 is (0.2704)
seconds, QoS1 is (0.2716) seconds, and QoS2 is (0.28054) seconds.
These values represent the maximum load on the network when all the
subscribers complete the subscription process for all the published
patient data. The throughput for the same scenario is (110.99)
packets/sec for QoSO in the fog broker node, (163.07) packets/sec in
QoS1, and (340.68) packets/sec in QoS2. In the second part of this
work, three algorithms are applied to study the effect of load

balancing in a fog computing network environment. These algorithms



are Random, Round-Robin, and the modified Throttled algorithm,
which is modified by adding an extra management layer to be more
suitable for fog computing networks by sorting the nodes from best to
worst node via three suggested sorting methods and choosing the best
node to execute the task. The given response time results by using this
modified algorithm are better than those of the random algorithm and
very similar to the response time results of the round-robin algorithm.
In case QoS1 with 25 clients, the result is (0.2460) second without the
load balancing algorithm, (0.1243) second in the random algorithm,
(0.1156) second in the Roun-Robin algorithm, and (0.1149) second for
the modified throttled algorithm. Thus, making it applicable for fog

computing networks in addition to cloud computing networks.
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