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Abstract

A Mobile Ad-Hoc Networks (MANET) is a type of Wireless Sensor Networks (WSNs)
without fixed infrastructure. In this type of networks, the mobile nodes route and forward
data based on their routing information without the need for routing devices (i.e., routers);
each node acts as a router to forward traffic for other nodes. Nodes are moving in an
unstructured environment where some nodes are temporarily fixed at some positions,
others are moving in a constant velocity, and others are having diverse velocities ratios.
Therefore, they need special routing protocols that keep tracking the network topology

changes and efficiently dealing with high diverse-velocity application scenarios.

Destination Sequenced Distance Vector routing protocol (DSDV) is considered as one of
the main well-known routing protocols cited by the research community that was mainly
proposed to handle the routing problem in MANETSs. It is a table-driven routing protocol
which was developed many years ago. Since then, a large number of proposals have been
suggested to enhance its performance, and many variants appeared, and others are still on
the horizon. The protocol was mainly proposed to solve the routing loop problem. It
showed good performance measurements when deployed in sparse and low mobility
environments. However, it suffers from several performance issues when it is implemented
on high diverse-velocity and dense MANET applications. Very recent studies presented
several DSDV performance enhancements. In some cases, these enhancements have side
effects, while in others they did not achieve the desired results. Therefore, in this master
thesis, we present a new approach to promote the performance of the DSDV when applied
into high-diverse velocity Ad hoc networked applications. Unlike the other approaches,
this method will meet the required objectives without causing high side effects. To achieve

the main objective of this study, several changes are applied on the generic DSDV
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protocol. The proposed changes include adding two new fields on the update messages
without increasing the size of the original one by decreasing the size of the hops count field
from four bytes to two bytes. We have carried a number of simulation scenarios using the
Network Simulator tool (NS-3) and analyzed the efficiency of the proposed method by
studying its effect on four performance metrics that are mainly used by the research
community to evaluate routing protocols efficiency. These matrices are: routing overhead,
end to end delay, throughput and Packet Delivery Ratio (PDR). In addition to simulations
we have built a mathematical model to study the effect of the modifications we have made

on the path duration which is an indicator of how well productivity has improved.

We compared the obtained results with the original DSDV and some of its new variants,
namely Efficient DSDV Routing Protocol (E-DSDV), Improved DSDV (I-DSDV) and
Optimized VANET DSDV (O-DSDV). The new approach showed noticeable
improvements in all scenarios. The measured performance metrics outperformed the others
except the average end-to-end delay where the performance of the new protocol was
modest. The packet delivery ratio and throughput of the modified version of the DSDV
were 20% higher in some scenarios, and at worst the improvement rate was 2%. As for the
routing overhead, also the modified protocol showed improvement up to 4% in scenarios
with a speed of less than 25 m/s. However, at higher speeds, the routing overhead fell to

the rest of the protocols.
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