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Abstract

Cloud computing regarded as the most powerful computing
architecture in the distributed computing field. However, it is not suitable
for some type of applications such as delay-sensitive and computation
intensive applications. When wuser device encounter computation
and/storage intensive application it may offload it, either partially or
entirely, to a third resourceful entity. Offloading tasks from the users'
devices to the cloud will take a relatively long time and consumes
network bandwidth. This motivates the appearance of fog computing.

Fog computing consists of three-tier architecture these tiers, from
bottom to top, are: user devices, fog layer, and cloud layer. As a result of
the fog layer's closeness to the user device, offloading tasks to it will be
faster than offloading them to a remote cloud, and this will also save the
network bandwidth.

Fog computing has spread widely in last decade, however it is
challenging to build and test fog computing-based systems in the real
world. This prompted the developers to simulate and test their systems
using fog simulation frameworks. In this thesis, a four-tiered fog
computing framework with the name DHFogSim has been suggested.

DHFogSim is a smart real time framework built for managing
traffic of any fog computing system. Fog computing system, especially
the real time one; produces a huge number of traffic during its life cycle.
Such traffic needs to be handled carefully in order to achieve two related
goals. The first one is to reduce the delay for user to increase system
Quality of Service QoS, and the second is to distribute the workload over
working nodes to utilize the resources as much as possible.

DHFogSim adds a smart agent layer between the users' devices
layer and the fog computing layer. At the Ethernet layer, DHFogSim

proposes and implements the use of multi-level queues rather than a



single queue; these queues are managed using a weighted round robin
mechanism. Tasks are dispatched to various queues based on the value of
the Type of Service (ToS) bits, which are located at the second byte of
the IP header. The value of ToS bits is determined by the smart agent
layer based on the task's time constraints.

To evaluate the proposed DHFogSim framework, a traffic
management system was simulated and evaluated on both the mFogSim
framework and the DHFogSim framework. According to the results, the
suggested framework reduces task delay at fog brokers from (0.5450 ms)
to (0.3675 ms). The task delay at fog nodes has been reduced from
(0.5482) to (0.3626). Task latency also decreased from (0.3515 ms) to
(0.3226 ms). Furthermore, mean packet drop count is slightly improved
form (0.1957) to (0.1772). DHFogSim is open source and available at the
following site: https://github.com/HeahamShakarchi/DHFogSim
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