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Abstract: In the network research area, establishing of network in a real time scenario is very difficult. A single test bed takes a large
amount of time and cost. So implementation of a whole network in real world is not easily possible and very costly too. A network simulator
is a software program that imitates the working of computer network. In simulators, the computer network is typically modeled with
devices; traffic etc. and the performance are analyzed. Typically, users can then customize the simulator to fulfill their specific analysis
needs. Network simulators are used worldwide for education, commercial and Industrial purposes to simulate any part or entire network.
There are numerous network simulators used day by day. Network simulators can be used to produce an approximation result of the
network, which lays foundation for real time application or implementation. There are a number of network simulators, for instance, ns-2,
ns-3, OMNET++, OPNET, JiST,J-SIM, and GLOMOSIM/QUALNET etc.
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INTRODUCTION
In communication and computer network research, network simulation is a technique where a
program models the behavior of a network either by calculating the interaction between the
different network entities (hosts/packets, etc.) using mathematical formulas, or actually
capturing and playing back observations from a production network. The behavior of the
network and the various applications and services it supports can then be observed in a test
lab; various attributes of the environment can also be modified in a controlled manner to assess
how the network would behave under different conditions. When a simulation program is used
in conjunction with live applications and services in order to observe end-to-end performance
to the user desktop, this technique is also referred to as network emulation. In this paper, we
have analyzed both open source and commercial simulators.Network simulation is without a
doubt one of the most predominant evaluation methodologies in the area of computer
networks. It is widely used for the development of new communication architectures and
network protocols. So-called network simulators allow one to model an arbitrary computer
network by specifying both the behavior of the network nodes and the communication
channels. For example, in order to investigate the characteristics of a new routing protocol, it is
usually implemented in a network simulator. Afterwards, the routing behavior can be easily
studied in different topologies, given the fact that the network topology is merely a set of
simulation parameters. Computer networks are being widely used in all fields of life, Net
banking, Military operations, disaster relief and social networking. As the usage of various
computer networks grows so does the need to make these networks faster, efficient and secure
greatly increase in the early era, research work on communication networks involved both
experimentation and mathematical modeling to prove feasibility and to establish bounds on
expected performance of computer networks. However, in the last decade, computer networks
have gone through a rapid revolution and have become too complicated for mathematical
analysis. Computer-based simulation plays an important role in the research work to help the
researchers and network designers to understand the behavior and performance of the
networks and its protocols. Computer simulation is often used to test the planned capacity of
networks and to meet customer requirements. In addition, simulation isalso used to explore a
wide range of potential protocol designs through rapid evaluation and iteration. However,
different simulators require variable time, memory and computation power for evaluating
proposed protocols/techniques. This paper presents performance comparison of following
network simulators, i.e. ns-2, ns3, OMNET++,JiST and GloMoSiM, etc. because these are open
source and well known network simulators in the research community. The main focus of this
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paper is to assist researchers in choosing the most suitable simulators for their work in terms of
memory usage, computation time and CPU utilization.
2. BACKGROUND OF PROPOSED WORK
There are a wide variety of network simulators, used in different situation as per researcher’s
requirements. Simulators may be complex, may be simple. As the matter of fact all the
simulators must enable a user to represent a network topology, specifying the nodes on the
network, the links between those nodes and the traffic between the nodes. More complex
simulators may allow the user to specify everything about the protocols used to handle traffic
in a network. Simulators can have graphical applications which allow users to easily visualize
the workings of their simulated environment.
2.1 GLOMOSIM/QUALNET
Glomosim known as Global Mobile Information System simulator is a public domain simulator
developed by UCLA.It has scalable environment for large wireless and the communication for
wire line networks.GlomoSim is used for parallel discrete-event simulation.There are also
various functions which can be used to send message through different layers. GloMoSim runs
only on Parsec compiler. New protocols should be added in Parsec and C language.

Figure 1: GloMoSim simulation Interface
Parsec code is used extensively in the GloMoSim kernel. GloMoSim is a network simulator
which tries to mimic the various layers of the OSI layers. In GloMoSim, each entity represents a
geographical area of the simulation. Hence the network nodes which a particular entity
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represents are determined by the physical position of the nodes. Since GloMoSim implements
different levels new protocols at various levels can be easily integrated.
2.2 OMNet++
OMNeT++ is an open source, component-based, modular and open architecture environment
for discrete event simulation. It is free of charge for academic and non-profit use. OMNeT++ is
not a network simulator; however, it is currently gaining popularity as a network simulation
platform in the scientific community as well as in industrial ones, and building up a large user
community.

Figure 2: OMNet++ Simulation framework
In contrast to ns-2 and ns-3, OMNeT++ is not a network simulator by definition, but a general
purpose discrete eventbased simulation framework. OMNeT++ simulations consist of so-called
simple modules which realize the atomic behavior of a model, e.g. a particular
protocol.OMNeT++ is a discrete event simulation environment. Its primary application area is
the simulation of Communication networks, but because of its generic and flexible architecture,
is successfully used in other areas like the simulation of complex IT systems, queuing networks
or hardware architectures as well.
2.3 NS-2
It is a public domain event-driven network simulator developed at UC Berkeley. It is available on
UNIX, Free BSD and Windows OS platforms. NS-2 is currently a part of the VINT (Virtual InterNetwork Test bed) project [VINT]. NS-2 is designed to simulate small-scale networks. NS-2 is
based on three languages: TCL writes simulation script, OTCL defines simulation parameter, C++
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implements the schedulers. The outputs produced by NS-2 can be: General format trace files,
NAM format trace files, personalized trace files.

Figure 3: NS-2 Simulation Interface
Network simulations for ns-2 are composed of C++ code, which is used to model the behavior
of the simulation nodes, and oTcl scripts that control the simulation and specify further aspects,
for instance the network topology. Statistics says about 70% education purposes use ns2. It is
open source, discreet event simulators for computer networks. Ns2 code comprises of OTCL
and C++. OTCL is an interpreter used to execute the commands. NS2 follows two levels of
hierarchy namely C++ Hierarchy and the interpreted OTcL, which is one to one correspondence.
Two languages are linked because to achieve efficiency.In ns-2, network animator (NAM) is
used for the graphical view of the network. ns-2 is the most common and widely used network
simulator for research work. NAM interface contains control features that allow users to
forward, pause, stop and play the simulation.
2.4 OPNET
It provides a global environment to model, simulate and evaluate performances of all kinds of
wired and wireless communication networks and distributed systems. It is available on
Windows 2000, XP, Linux and Solaris platforms. The OPNET environment includes graphical
tools for scenarios and models conception, scenarios simulation, data collection and data
analysis. A simulation within OPNET is represented by a project including a set of scenarios. This
project is created through the project editor also known as the OPNET central interface.
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Figure 4: OPNET simulation Interface
OPNET (Optimized Network Engineering Tools) it is extensive and powerful simulation software
with wide variety of possibilities to simulate entire heterogeneous networks with various
protocols. OPNET is another network simulator, which again a best User Interface. It can be
downloaded in IT Guru website. Test technology design in realistic conditions and evaluate
enhancement to standard based protocols, develop new protocols and technologies. OPNET
modeling modularity is an asset to model critical infrastructures. It offers the possibility to
define and add new models specific to the infrastructure to simulate. New parameters can also
be specified to model actions that might occur within the infrastructure (management,
processing, etc.).
2.5 J-SIM
J-Sim is a real-time process-driven simulator, in other words, a simulation runs in the same
manner as a real system does, in the sense that event executions are carried out in real time as
opposed to at fixed time points in discrete event simulation. As in NS-2, two languages are used
in J-Sim Java to describe and implement models and a script language to construct, configure
and/or control the simulation at run-time.
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Figure 5:J-SIM simulation Interface
J-Sim has been designed to support Tcl, Perl or Python script languages, however, the available
implementation is based on Tcl. J-Sim provides specific Tcl commands, the Runtime Virtual
(RUV) commands, to simplify the manipulation and the configuration of the network
components during simulation runtime. JSIM (Java-based simulation) it is a Java-based
simulation system for building quantitative numeric models and analyzing them with respect to
experimental reference data. J-Sim is an application development environment based on the
component-based software architecture.
2.6 JiST
A fresh approach to network simulation is JiST (“Java in Simulation Time”), which in compliance
with its name allows the implementation of network simulations in standard Java. Network
simulations in JiST are made up of entities which represent the network elements, for example
nodes, with simulation events being formed by method invocations among those entities.
2.7 NS-3
NS3 (Network Simulator version3) is also an open sourced discrete-event network simulator
which targets primarily for research and educational use. NS3 is licensed under the GNU GPLv2
license, and is available for research and development. Like its predecessor, ns-3 relies on C++
for the implementation of the simulation models. However, ns-3 no longer uses oTcl scripts to
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control the simulation, thus abandoning the problems which were introduced by the
combination of C++ and oTcl in ns-2. Instead, network simulations in ns-3 can be implemented
in pure C++, while parts of the simulation optionally can be realized using Python as well. Ns-3
is a discreet-event simulators primarily targeted for research and educational purposes. It was
started in 2006 and NS-3 is not an extension of ns2. NS3 is a new simulator. The similarity
between ns2 and ns3 are both written in C++ Codes but ns3 does not support ns2 API. In ns3
simulators is written in C++ and python. The new modules ns3 has when compared with ns2 are
as follows:
1. NS 3 can handle multiple interfaces or nodes correctly
2. Use of IP Addressing and more alignment with Internet protocols and more detailed 802.11
models
3. Ns2 can be ported to ns3.

Figure 6:NS-3 simulation Interface
Like ns-2, it does not have an OTcl API. It is written in C++ language and python. The latest
version of ns-3 is ns-3.10 that supports parallel simulation and has an enhanced feature set. In
addition, ns-3 network simulations can be implemented in pure C++, while some parts of the
simulation can also be written using Python.
3

RESULTS AND CONCLUSION

Simulation of electricity and telecommunication can be done by Qualnet, Omnet++, Opnet, Ns2 and J-Sim, jist. Fast simulation capabilities are only supported byQualnet and Opnet. Qualnet
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and Opnet are commercial whereas Ns-2, Omnet++ and J-Sim are open source. Our results
show that three of them, ns-3, OMNeT++ and JiST are all capable of carrying out large-scale
network simulations in an efficient way. JiST has proven to be the fastest simulator by far in our
experiments; however the exhaustive memory consumption may limit its applicability in some
simulation scenarios. The other network simulators we left to explain are GosIP, NetViz, NIST,
REAL, NEST, PTOLEMY with TCP Simulation. The various network simulators are explained with
some user interface figure. Various network simulators enable to simulate the network but only
very few simulators are used by researchers. Our work stated many simulators apart from the
traditional network which will explain network researchers. In addition, ns-2 and ns-2 fully
utilize the CPU, but is able to reduce CPU utilization when other applications are executed in
parallel. Despite being quite new and is still under development, ns-3 demonstrates the best
performance among all.
Table: Comparison of different network simulators
features

Omnet++

OPnet

J-Sim

Qualnet

NS-2

Language
supported
License

C++

C++/Java

Java

Parsec C++

C++/OTCL

Open source

Commercial

Open source

Commercial

Open source

GUI support

Good

Excellent

Good

Excellent

Poor

Long

Moderate

Very easy

Long

Mat lab

Linux



C,C++,Opnet
modeler
software






Unix,mac-OS
Microsoft
window
Cygwin










































Time taken to Moderate
learn
Platform
Linux,macos,unix
Availability of
analysis tool
Network
visualization
Possibility
to
tool
design
and
modify
Create
trace
scenarios
files
Interaction
with
real
Communication
system
with
other
modules
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