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ABSTRACT

This thesis presents the evaluation of routing performance in network, which is
implemented by the Path Finding Algorithm (PFA), the Loop Free Path Finding Algorithm (LPA)
and the Link State Algorithm (LSA). PFA can be eliminated basic problem of the Distance Vector
Algorithm. LPA, which is developed from PFA, achieves loop freedom at every instant. The
routing performance evaluation uses the most important performance metrics such as the data
packet transfer delay, the network throughput, the probability of packet loss and the percent of
routing overhead. The network for the evaluation study is NSFNET-T1, whereas the function for
determining the cost of routing is the Hop Normalized Delay Function.

The simulation results conclude that routing performance does not depending on the
minimum cost path routing algorithm basis of routing. But it depends on routing period, especially

data packet transfer delay.
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(Hop Normalized Delay Function)

The cost of a link is maintained by its transmitting node. The cost is update at time instants £, ,
t,,..., t; where for all i > 0, either {;-£, ; equals an update interval size 7 , or at time £, the link
fail or recovers. The compute the cost, the transmitting node maintanins the following variables (the
comments apply just before £, ):

® RawCost : A real-valued statistic reflecting the delay over interval [£,_;,;) e.g. delay etc.

® AvgRawCost : A real valued statistic. The exponential average of the raw cost over time

interval [ £, ,£;_,), where , is the time of the last repair of the link.

® LinkCost : {MinLimit,...,MaxLimit} U {00 }, Link cost calculated at time A

® MovementLimit : An integer-valued parameter, Maximum possible change of the link-cost

in one update period.

® Slope,Offset: Real-valued parameters. Characterize the shape of the function mapping

AvgRawCost to NormRawCost.

The new link cost at time £, is computed as follows :
® [f the link fails, LinkCost is set o0
® JF the link becomes operational, LinkCost is set to MinLimit, and RawCost and
AvgRawCost are set to their minimum values.

® QOtherwise, the link cost is calculated as follows :
AvgRawCost := 0.5 x (RawCost + AvgRawCost)
NormRawCost := max(min(AvgRawCost x Slope + Offset, MaxLimit),MinLimit)
If [NormRawCost - LinkCost| > MovementLimit
then LawCost := LinkCost + MovementLimit x (NormRawCost - LinkCost)

else LinkCost := NormRawCost
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The first line does exponential averaging, the second line bounds the cost, and the
remaining link bound the change in the cost.
The difference between different link cost functions lies is how the compute the RawCost. In
this paper, we use hop normalized delay function of ARPANET. Here the transmitting node
monitors the average packet delay (queueing and transmission) and the average packet
transmission time for the link duration the last update period. From these, assuming an M/M/1

model, it calculates the utilization, which it uses as the raw cost. That is :

Average Packet Transmission Time

RawCost =1 - :
Average Packet Delay

The hop-normalized delay function is used with Offset = 0, Slope = 10, Mi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>