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Abstract

The growth of today’s Internet network depends mainly on the improvement
and performance of interconnecting routers. These devices rely heavily on
scheduling and queuing techniques in order to provide high throughput and quality
of services to the Internet users. This thesis uses the Reconfigurable technique to
improve the performance of some of scheduling and queuing algorithms in the

internet router aiming at improving the quality of service (QoS).

In the first part of this thesis, a Reconfigurable Scheduler Model (RSM) for the
DiffServ router has been designed and implemented as a custom model in OPNET
Modular. It aims to improve the quality of service (QoS) of multimedia traffic in
DiffServ routers by applying three queuing schemes: Priority Queuing (PQ), Class-
Based Weighted Fair Queuing (CBWFQ) and Modified Deficit Round Robin
(MDRR). The voice traffic (EF traffic) is put into the highest priority queue and
has strict priority over the other classes. To improve the QoS of the video traffic, a
reconfigurable technique by switching between two schedulers (MDRR or
CBWFQ) shows a smallest queuing delay of the video traffic.

Moreover, a reconfigurable bandwidth allocation technique based on DiffServ
router is designed and implemented in OPNET. The goal of this scheme is to
improve the performance and bandwidth utilization of multimedia applications by
allowing video traffic class to share the bandwidth of other traffic classes that can
tolerate a certain percentage of packet loss without degradation in QoS. The
bandwidth assigned to video traffic is adjusted dynamically according to the
percentage of the packet loss of other classes if it is within the recommended
values. As a study case, the reconfigurable bandwidth allocation scheme is applied
to a network model based on modified deficit round robin (MDRR) scheduler
(named as Reconfigurable Bandwidth MDRR “RB-MDRR”). It has been seen



from the simulation for both two schemes, that the proposed models improve the
QoS of multimedia traffic by (8-12.5% according to the implemented scenario). To
verify those two OPNET-based proposed models, MATLAB program is used to re-
implement the models (RMS and RB-MDRR). The MATLAB and OPNET
implementations show comparable results.

In the second part of the thesis, a queuing scheme called as “RED with
Reconfigurable Maximum Dropping Probability (RRMDP) ” aims at improving
the RED algorithm is proposed. The results of simulation show that the proposed
algorithm reduces queue delay of multimedia traffic according to parameters
setting by (20% to 45% depending on the traffic load) compared to the RED
algorithm without significantly increasing the packet loss rate or decreasing the

link utilization.

In another proposed queuing scheme, two nonlinear GRED algorithms have
been suggested to study the effect of maxy, and max, in the GRED algorithm. In
both algorithms, the nonlinearity degree of the two parts of the dropping
probability curve of the GRED algorithm is computed to prevent the discontinuity

between them.

After that, the study proposed a third algorithm (called Reconfigurable
Nonlinear GRED “RNLGRED” that uses the reconfigurability technique to select
the best nonlinearity configuration between the first two algorithms. A simulation
carried out in OPNET shows that the proposed RNLGRED algorithm achieve a
significant reduction in the queuing delay, jitter, and average queue size when
compared with the classical GRED scheme. The reduction in queuing delay, jitter,
and average queue size, for example in scenario-1, is up to 40%, 40%, and 35%

respectively.
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