International Journal of Advance Research In Science And Engineering http://www.ijarse.com

IJARSE, Vol. No.3, Issue No.3, March 2014 ISSN-2319-8354(E)

MATHEMATICAL MODEL TO CONTROL
CONGESTION IN MANETS

Jaswinder Singh', Gurpreet Singh Josan?
'Computer Engineering Deptt, “‘Computer Science Deptt
Punjabi University, Patiala (India)

ABSTRACT

The Performance of Mobile Ad Hoc Network (MANET) depends upon Routing»Protocols and,mobility model
used. TCP Variants was investigated in order to evaluate the performance of Routing Protocols. TCP Vegas
from the variants gives best results. TCP works on transport dayer so“it is needed“to be adapted4£o specific
properties of MANET. End to end throughput was the[performance parameter usedytofevaluate the
mathematical model. Congestion in MANET is the new era problemsHere, depending upon'the use of routing

protocols and the mobility way a mathematical model is made and analysed.
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I INTRODUCTION

Routing is the task of finding and using paths.to direct data flows through a network while optimizing one or
more performance measures. This'eften cames down tesa’problem of finding minimum cost paths between pairs

of source and destination nodes in the\nétwork.
Routinggprotocols have'been classified as

o “Proactive,(Table-driven routing or Source Routing)
¢ Reactive (Omdemand or Distributed routing)

e Hybrid schemes (or Hierarchical routing).

1.1 MANET Routing Protocols

Reactive protocols send less control packets than proactive ones when the network topology changes as in
MANETS. In Dynamic Source Routing (DSR), each packet transmitted by the source includes the complete path
to the destination. Ad hoc on-demand distance vector (AODV) protocol uses a routing table and performs better
than DSR, but is more difficult to implement because it uses advanced features like timers, sequence numbers,
and promiscuous-mode listening. The dynamic MANET on demand (DYMO) protocol is a considered best as it

lies between the low complexity of DSR and the higher performance of AODV.
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PROACTIVE REACTIVE HYBRID
(Table Driven) (On Demand)
DSDV AODV ZRP
WRP DSR HSR
CGSR TORA LANMAR

STAR ABR

CBRP

RDMAR

Tablel:MANET Routi

Note: In all these protocols the adopted metric | r of hops which are needed to reach the destination

node; it is a network layer metric.
Il TCP VEGAS

It is proposed by Brakmo an estion control algorithm which uses RTT time to

measure the network situation. compares the ted efficiency and actual efficiency to decide

whether increasing or decreasing

Vegas use fol i increase delivery throughput and decrease packet loss. [4]

Limited Slow-Start
e To be able to detect and avoid congestion during slow-start, TCP Vegas reduce the increasing rate of cwnd.

e Cwnd is allowed exponential growth only every other RTT. (Doubles the size of cwnd every 2 RTT time

while there are no losses).

e In between, the cwnd stayed fixed so a valid comparison of the expected and actual rate can be made.
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e  When the actual rate falls below the expected rate by a certain amount (y threshold) — TCP Vegas changes

from slow-start mode to linear increase/decrease mode.

e By limiting the maximum increase in the cwnd in a round-trip time, Limited Slow-Start can reduce the
number of drops during slow-start, and improve the performance of TCP connections with large congestion

windows.

o When Vegas detect there is queuing in network , the queue length exceeds the threshold, y,and the actual rate

falls below the expected rate, TCP Vegas change its state from slow-start modéyto congestion avoidance

mode, and set cwnd to 7/8 of current value.

(b) Modified Congestion AvoidanceTCP Vegas has another New Congesti nism to control

the size of cwnd by observing the variation of RTT.

When the sender receives an ACK, Vegas calculate the differ the actual
send rate.

e Vegas defines two thresholds, o and B, and
o Diff = Expected sending rate — Actual sendi
e where Expected send rate= Windo

o Actual send rate= (the bytes transmitted betwee i gment is sent and its ACK is received) /
(the Segment’s RTT).

e Fast retransmit mechanism in order to detect packet loss earlier and retransmit

immediately.

e When a duplicate-ACK is received, Vegas checks if the RTT time, which is the difference of the current
time and the timestamp recorded for the relevant segment, is greater than the timeout value. If it is, Vegas

retransmit the segment immediately without 3 duplicate-ACKSs.

e When a non-duplicate ACK is received, if it is the first second one after a transmission, TCP Vegas again
checks if the time interval, since the segment was sent is larger, than the time out value. If so, it retransmit

the segment.
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e TCP Vegas decrease the cwnd if the retransmitted segment was previously sent after the last decrease.
111 MANET MOBILITY MODELS

MANET uses these Entity mobility models:

1) Random Walk:-

In this mobility model, Mobile node moves from its current location to a new location by randomly choosing a

direction and speed in which to travel.

2) Random Waypoint:-

The Random Waypoint Mobility Model includes pause times between changes i .'/A Mobile

Group mobility models for ad hoc networks are:
1) Pursue Mobility Model:-

Given mobility model simulates a moving pa the movement pattern of

one node.

2) Pursue Smart Mobility Model:-

lobility Model. In Pursue Mobility Model, all the

from where the pioneer node has started. But in

Pursue Smart Mobility Mode n_optimization of Pur

nodes except the pioneer node he om the same pc

Pursue Smart Mobili ntheir nearest segment when the pioneer node reached to

Analyzing ad hoc network of n nodes.

Sample space, a,=(a;* &))"

where: a= location of single network node.
a= whether node is in range or out of range.
But the two parameters which will remain always random in nature:
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o No. of nodes presently connected with network.

¢ Distance between 2 nodes.

EV ,event, is a subset of sample space a,,.

MEYV is subset of a,

Event of MANET can have 2 stages i.e. particular device can be switched ON or switched OFF.

Location of any single network node can be defined as a;=[0,t].

a,= [0,1]".

M. is probability of distribution of node.
Because MANET is multi-hop connection (many to many relationshi
d.H ) node= probability of distribution of 1st node.
d.pqy node= probability of distribution of 2nd node.
d.H ) node= probability of distribution of 3rd node.
d.ps node= probability of distribution of 4th
And so on...

Therefore, Mathematical behavior of System is ob
r=range of network signal, r>|

Connectivity of particular device . i nge, r, but it is inversely proportional to location of

network node.

4.1 Influence of Interference factor
Two main parameters to evaluate interference are:

(a) Spectral efficiency.(Modulation technique used).
(b) Multiple access technique.
For the clear communication S/N ratio is the judging factor.
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But, mathematically, P, = y is determined by modulation technique used.

1+ N
Where: P, = performance factor (very good signal)

S= Signal, N4 = Noise

Congestion model is based on:

(a) Geographical Position: Geographical factor of Sender and Receiver is main issue,4Mobility model plays the
important role.

(b) Statistical Factors:
Here, propagation factors like fading and shadowing are the main issue.
Both these factors are important and affect simultaneously in an

While Fading uses Rayleigh distribution, Shadowing uses nor cked by large
hills, mountains and other obstacles.

Mathematically, suppose the signal amplitude is_asfpwi mplitude is ac[ near to
congestion].

R=range of network. We need to calculatg/p

To obtain probability P2 such that a;:>r

Forall y., itis essential that we integrate this function over all ., thus

P =[Pp(r)dy, - 5}
0
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Put the value of equations 2,3 and 4 in equation 5 we get,

T 2
[%Jw(#} dy, {6}
a 2 B 2
Ve — 7Y r 1
0 c x JL s c

O
PZ = 2 2S 2 {8}
r‘c,” +o,
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