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ABSTRACT

Most University networks are built to accommodate the needs of a single @rganization or group. So in current
era, analysis of network simulation is very costly with real equipments, so by using somefsimulation tools which
helps to simulate the data on mathematical view and generate theq@ecurate results. To.understand the total data
transfer time from user to server and back in the network with network congestion. In thisiproblemfthe queuing
theory application in time especially M/M/1 method is used to define the.netWork €ongestion'and buffer time to
provide the output of the query. Network simulation helps to examine“problems with\ much less work and of
much larger scope than are possible with experinents onixeal hardware. An invaluable tool in this case is the
free OPNET network simulator that offers thé tools for modeling, design, Simulation, data mining and analysis.

OPNET can simulate a wide variety of different networks which are linked to each other.

I. INTRODUCTION

As the technology is improving how dayspdemands of end users and their applications also increasing. A wide
variety of new applications are ‘Being invented daily..-fhese Applications have different demands from the
underlying netwiork protocol suite. High*Bandwidth internet connectivity has become a basic requirement to the
success of almostiallhof these areas.\Network simulation with queuing theory explains the various related

technologies like Simulation of networkand,OPnet technology, and also the how to use Queuing theory.

Il. OPTIMUM NETWORK PERFORMENCE (OPNET)

A simulation and‘analysis software for:

Applications

Protocols

Architecture

Devices

OPNET Modeler is the industry's leading network development software first introduced in 1986 by MIT
graduate. OPnet allows you to design and study communication networks, devices, protocols, and applications.
Modeler is used by the world's most prestigious technology organizations to accelerate the R&D process. Some

of the customers include Pentagon, MIT, UIC, and many more.
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The virtual network environment represents a network. It can have a slew of components in every salient

category. OPnet defines a topology as a “collection of links, nodes and its Configuration”. By “nodes” OPnet

means to include networking hardware of all kinds (routers, workstations, switches, hubs etc). By “links” the

underlying connectivity technology (Ethernet, ATM, etc) and relevant characteristics (latency, bandwidth) are

meant. In “configuration” things like routing protocols, addressing, are included.[3]

I11. SIMULATION PROCESS IN OPNET
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V. SIMULA

In OPnet common sé i tion we performed with the following features:

Comon ot | Dt e | . | s Acmcnt| v |
Dusgice: |1 T
St [3

e 1L

lpzrma | 10 S

¥ Taemmisnkg
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V. HOW THE SERVER AND CLIENT WORKS

1. Clients send “Short” requests to Control Server.

2. Control Servers compose and send “Lon

Viich that [
properly wstablis

The verification of the link between different devices has been checked for proper data connectivity:
Simulation of network contained with the given Attributes
Duration: 2 hours (~=8000 sec)

Seed value: 128 (Random number generation seed).
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Value per static: 100(collected for each).
Update Interval: 100,000(In simulation events between simulation performances updates sent back to the GUI).

VII. CONGESTION RATE

Network congestion rate is changing all the time [2], the instantaneous congestion rate is used to analysis the

network traffic in network monitor. The instantaneous rate 4, {t} is the congestion rate at the moment of t, the

A, () can be obtained by solving the system length of the queue’s probability distributing, which is

called Pﬂ_l[t}. According to some properties of Markov Process, we know that 0...C+1) satisfies

on rate Ay

the following equation and by solving this equation, we get the network con

A -
4y (D) = Py(0) = 2 (1— e"®+R%)

The results observed during the simulation are:
Simulated Time: 2 hrs

Total elapsed time for simulation: 3 sec
Event Happens: 442037 in 2 hrs

Speed average: 200197 events /sec
Speed current: 230971 events /sec

In the given results,

Event Happens: 442037 in 2 hrs = 2 sec
Therefore in 1 sec = 442037/
Average speed for 1 second is

Exponential inter arrival times

The Value of A, p arg/calculated from equation (5) and (6) as
A=1/221019, p=1/200197.

For t<0, the probability density function is

f(t) = 2™
Then the probability density function of arrivals time with mean 1/ A is
f(t) = 1/221019e~1/221015¢ ()

Similarly
For 0 =>t, the probability density function is
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g(s) = pe™
Then the service timetis g(s) = 1/200197¢ /200157 (5)

To getting p and A we calculating the value of

Ao (&) = Py(0) = (1 — emle )

Ay (t) = Py(t) =
0.5263(1 — e(1/221019+1/200157)ry

A, (t) = Py(t) =0.5263(1 — ¢~ 000055r

For t=1, for first congestion in 1 sec i.e. 1 hours
A, (1) = 05263(1— ¢~ 00000
From table the value of e (-0.000095) = 0.999905005

It is observed from the above calculation that the congestion 5263 percent in 1 hour is

e added in a network then it reduces the network

predicted in network. If the more number of

congestion and increase the performance of

VIIl. CONCLUSION AND FUTURE SCO

ifferent network traffic data available with this

OPnet simulator environment ed by experimenting

d and sent data are14701-14602 = 99bytes at 1 hours duration of given data.

rk environment, congestion is always possible but it can be reduced by apply

congestion on particularserver and increase the speed of server and overall speed in the network will increase.

REFERENCES

[1] Wang Jian-Ping and Huang Yong ” The monitoring of the network traffic based on queuing theory” The 7th
International Symposium on Operations Research and Its Applications (ISORA’08) Lijiang, China, October
31-Novemver 3, 2008

400|Page




International Journal of Advance Research In Science And Engineering http://www.ijarse.com
IJARSE, Vol. No.3, Special Issue (01), September 2014 ISSN-2319-8354(E)

[2] Rajive Bagrodia, M. Gerla, Leonard Kleinrock, Joel Short, and T-C. Tsai, “Short language tutorial: A
Hierarchical Simulation Environment for Mobile Wireless Networks”, Proceedings of the 1995 WSC ns
network simulator, Available at: http://www-mash.cs.berkeley.edu/ns

[3] V. S. Frost and B. Melamed, “Traffic Modeling For Telecommunications Networks”, Communication
Magazine, March 1994, Vol. 32, Issue 3.

[4] Vikram Dham,” Link Establishment in Ad Hoc Networks Using Smart Antennas”, Master of Science in
Electrical Engineering, Alexandria, Virginia, and January 15, 2003.

[5] Harry Perros,”Computer Simulation Techniques: The definitive introduction!”
http://www.csc.ncsu.edu/faculty/perros//simulation.pdf, 2009

[6] Garrett R. Yaun , David Bauer , Harshad L. Bhutada ,Christopher D.

Shivkumar Kalyanaraman,” Large-Scale Network Simulation Techni

Models”, vol. 9, no. 3, pp. 224253, July 1999.

others , Murat Yuksel and
;. Examples of, TCP and OSPF

401|Page




