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Abstract— One of the most challenging tasks in the network 

research area is the network establishment in a real time 

scenario. Thus, Network simulation is a modern technology 

introduced for estimating the behavior of networks on a 

computer. Network simulators are utilized for evaluating 

new theories and hypotheses.  There are various network 

simulators developed based on different features like range, 

nodes, link between nodes, traffic, graphical applications 

and programming oriented tools. This paper provides a brief 

explanation about different network simulators and 

compares them based on their running time and memory 

usage found in the literature.  

Keywords: Network simulation, Simulators, graphical 

applications, NS2 

I. Introduction 

Simulation is the most significant modern technology 

widely utilized in the different areas of applications. The 

main purpose of network simulations is to analyze 

communication networks through analytical analysis and 

simulation studies. Simulation can be of two types [1]: 

continuous and discrete type of simulation. Several network 

simulators have been developed for designing, simulating, 

verifying, and analyzing the performance of various network 

protocols. On the other hand, network simulators modeled 

the behavior of the networks by estimating the interaction 

between network entities (components). In general, network 

simulators are categorized as follows: commercial 

simulators, open source simulators, simple and complex 

simulators. A commercial simulator does not offer source 

code of its software for free, whereas an open source 

simulator offers it for free.  The advantages of open source 

simulators over commercial simulators are that, open source 

network simulator can make everyone to access it freely and 

identify bugs in it. 

Remaining part of this paper consists of: section 2 

provides an overview of various network simulators such as 

NS2, NS3, JSim, QualNet, OPNET, REAL, NetSim, SimPy, 

OMNET++ and JiST. Section 3 provides comparison study. 

Section 4 concludes our research work. 

II. OVERVIEW OF NETWORK SIMULATORS 

A. Network Simulator Version 2 (Ns2): 

NS2 [2] is the discrete event simulator, designed for 

simulating the small scale networks. It is developed at the 

University of California. Platforms that support NS2 are 

UNIX, Linux, Free BSD and Windows operating system 

(OS). Programming languages used in NS2 are TCL, OTCL 

and C++. TCL is utilized for writing the simulation script, 

OTCL is utilized for defining simulation parameters and 

C++ is utilized for implementing schedulers. Output of NS2 

are in the form of general as well as a Network AniMator 

(NAM) format trace files and personalized trace files [3]. 

NAM files consist of controlling features which permit users 

to forward, hold, halt and play the simulation [4][5][6]. In 

NS2, the physical activities of real time network are 

progressed. Then the progressed activities are assumed as 

events and are processed based on the scheduled time. 

Protocols such as TCP, UDP multicast, routing and queuing 

are effectively handled by this simulator in both wired and 

wireless networks. 

 
Fig. 1: Component diagram of NS2 

Issue  

 Limited scalability with respect to memory usage and 

run time 

Advantages 

 Offer emulation functionalities 

 Better results can be obtained with NS2 

B. Network Simulator Version 3 (Ns3): 

NS3 is one of the open source and discrete event simulators. 

It is free software which is licensed under GNU GPLv2 

(General Public License) [7][8][9]. Programming languages 

used in this NS3 simulator are C++ and python. C++ is 

utilized for implementing the simulation and core model. 

Beginning of simulation and the topology of simulation is 

predefined in NS3 libraries. Modules of NS3 are imported 

using python programs. Python enclosed the C++. Platforms 

that support NS3 are Linux, Mac OS and windows.  

 
Fig. 2: Component diagram of NS3 



Overview of Network Simulators 

 (IJSRD/Vol. 4/Issue 09/2016/089) 

  

 All rights reserved by www.ijsrd.com 352 

Advantages 

 Better scalability characteristics 

 Perform better in terms of memory usage 

 Supports large scale networks 

C. Java Simulator (JSim): 

JSim [2] is a free and real time process driven simulator, 

developed for simulating the component based software 

architecture [10] called Autonomous Component 

Architecture (ACA) and supports application development 

environment. The source code is also available with this 

simulator. Programming languages used in JSim are Java 

and TCL. Java is utilized for explaining and implementing 

network models. Building, configuring and controlling of 

simulation during run time is done using Tcl. Since JSim is 

written in Java, it offers basic classes to simulate, process 

and queue. Then Java objects are manipulated in the Tcl 

environment. A developed framework that supports JSim is 

an inter networking (INET) framework. Results from JSim 

are obtained through trace files, X-Y graph and NAM [11]. 

Issue 

 Java is slower than C or C++ 

Advantages 

 Platform independent 

 Reusable environment 

 JSim has a good scalability 

D. Qualnet: 

QualNet[12] is a commercial tool of Global Mobile 

Information System Simulator (GloMoSiM) [4] widely used 

in the defense projects. This simulator supports large and 

heterogeneous networks as well as detects the performance 

of wired and wireless networks. The programming language 

used in QualNet is C++. Components of QualNet[3] are as 

follows: 

1) QualNet kernel 

2) QualNet model libraries 

3) QualNet Graphical User Interface (GUI)  

4) QualNet Command Line Interface 

QualNet kernel is a parallel discrete event 

simulator that can handle hundreds to thousands of nodes 

with scalability and portability. Libraries included in the 

QualNet simulator are developer model libraries, 

multimedia, enterprise, advanced propagation and wireless 

model libraries. QualNet GUI contains tools like 

visualization tool (Architect), graphing tool (Analyzer), 

packet tracer files and text editing tool (File Editor). 

Command Line Interface makes QualNet to support 

platforms such as Windows and Linux.  

 
Fig. 3: Component Diagram of QualNet 

Issue: 

 New components are needed for a clear explanation of 

some features 

Advantages of QualNet: 

 Provides complete GUI 

 Simplicity 

 Short simulation time 

 Better scalability 

E. OPNET: 

OPNET is presented by OPNET Technologies incorporation 

[2]. One of the commercial and discrete event network 

simulators that provide graphical support is OPNET. It 

supports both wired and wireless networks. Topology of the 

network and inputs from the application layer to physical 

layer are constructed using graphical editor interface. State 

transition, protocol’s packet format, network model and 

processing modules are defined with the help of 

programming tools. Programming language utilized to 

configure this simulator is C or C++. Setting topology and 

parameter is obtained by GUI [6], XML files and library 

calls of C. Then, changes in parameter and topology are 

updated using C or C++ codes. Three important works of 

OPNET are modeling, simulation and analysis. Platforms 

that support OPNET are windows (2000, XP), Linux and 

Solaris. OPNET [13] systematize the networks by utilizing 

hierarchical modeling, which contains three categories of 

domains such as network, node and process [3]. Network 

domain explains the topology of a communication network 

for simulation, Node domain describes the initialization of 

nodes, whereas process domain explains the working 

process of every programmable processor and queues.  

Outputs from this simulator are obtained through analysis 

tool and filter editor.  

Issues: 

 Expensive  

 Memory consuming 

Advantages: 

 Powerful tool 

 Portable 

 Effective sharing of models between various platforms 
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Fig. 4: OPNET 

F. Realistic and Large (Real): 

REAL [2][14]simulator is utilized for modeling the dynamic 

behavior of packet switched networks. Schemes like flow 

and congestion control are also studied by implementing a 

protocol using C function. Thread based simulation package 

and C function are simultaneously executed with 

independent scheduled timings.  

 
Fig. 5: Component diagram of REAL 

G. Netsim: 

Network Based Environment for Modeling and Simulation 

(NetSim) [2] is developed for modeling hardware and 

software of Cisco systems. The programming language used 

in NetSim is Java. Applets are the small programs produced 

in which HTML document is integrated. To compile this 

applet, byte codes and machine independent instructions are 

utilized.  

 
Fig. 6:  Component diagram of NetSim 

H. Simpy: 

SimPy simulator [15] processes network entities and 

executes them in parallel by sharing objects of python 

among entities. Instructions and commands are provided by 

SimPy in order to synchronize and monitor the simulation 

process. Python is utilized for simulation. 

I. Optical Micro Networks Plus Plus (Omnet++): 

OMNET++ is a general purpose discrete event framework, 

widely utilized for modeling the computer networks, 

multiprocessors, distributed hardware and software systems. 

This framework contains GUI and intelligence support. 

OMNET++ is a component oriented simulator which offers 

component architecture for models and licensed under GNU 

public licensce. OMNET++ includes mobility framework 

and Castalia packages for simulating MANET (Mobile Ad 

hoc Network) or WSN (Wireless Sensor Network). 

Components of OMNET++ [6] are given as follows: 

1) Graphical network editor 

2) Kernel library 

3) Command line interface 

4) Model documentation tool  

Modules of OMNET++  [16] are simple and compound 

modules. Simple modules are used to simulate the behavior 

of each protocol. Combinations of several simple modules 

form compound module.  The programming language used 

for implementing simple modules is C++ whereas 

compound module is implemented using network 

description (NED) language. These two modules are stored 

in individual files and utilized to create component libraries.  

Separate windows are provided for every individual module. 

The communication between simple modules is done by 

sharing messages through gates and connections. Interfaces 

supported by this simulator are Tkenv (graphical windowing 

user interface) and Cmdenv (command line interface). 

Simulation output is obtained after simulation progress, 

event by event execution and execution animation. 

OMNET++ is available on platforms such as UNIX, Linux 

and Windows.  

 
Fig. 7: Component diagram of OMNET ++ 

Issue: 

 OMNET++ is not highly recommended due to missing 

of some features 

Advantages: 

 Reusable 

 Has flexible architecture 

 Well structured 

J. JIST: 

JiST stands for Java in Simulation Time. It is a network 

simulator in which simulator for MANET (SWANS) [9] is 

also incorporated. In JiST, simulation engine is embedded 

into the Java byte code. Here, elements of the network are 

given in the form of entities. Simulation time is speeded up 

by these entities by informing simulation core. Interaction 

between network entities is done based on the points of 

synchronization and simultaneously executes the code at 
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various entities for improving the potential performance 

gain. Initially, implementation of models is performed using 

Java language and they are compiled. This simulator also 

makes use of customized dynamic Java Class loader to 

execute the simulation by rewriting the byte codes of the 

application. After rewriting, these byte codes are executed 

on Java Virtual Machine (JVM). Platforms that support JiST 

are windows and UNIX.  

Issue: 

 Minimized the protocol support 

Advantages: 

 Improves the event throughput 

 Reduces the memory consumption 

III. COMPARISON OF NETWORK SIMULATORS 

Comparison study is made among ten network simulators 

based on the programming language, simulation running 

time and memory usage for maximum of network size 3000, 

based on interfaces like Graphical User Interface (GUI) or 

Command line interface and based on simulator license.  

Tools 
Langua

ge 

Runni

ng 

time 

in 

secon

ds 

Memo

ry 

Usage 

[MB] 

User 

Interfac

e 

License 

NS2 
C++ 

OTcl 
480 75 

Comma

nd line 

interfac

e 

Open 

source 

NS3 
C++ 

Python 
75 60 

Comma

nd line 

interfac

e 

Open 

source 

J-Sim 
Java 

Tcl 
400 21 

GUI, 

comma

nd line 

interfac

e 

Open 

source 

QualNet C++ 130 60 

Comma

nd line 

interfac

e 

Commer

cial 

OPNET 
C or 

C++ 
110 65 GUI 

Commer

cial 

REAL C 150 75 GUI 
Open 

source 

NetSim Java 180 80  
Commer

cial 

SimPy Python 1200 75 GUI 
Open 

source 

OMNET

++ 
C++ 100 70 GUI 

Open 

source 

JiST Java 50 139 GUI 
Open 

source 

IV. CONCLUSION 

This paper gives a brief explanation about simulation and 

also presented the overview of different network simulators 

utilized for simulation. Advantages and disadvantages of 

each simulator are also discussed. Comparison is made 

among network simulators based on their running time, 

memory usage, programming tools, interfaces and license. It 

should be noted that, in recent days, NS2 had became more 

popular than other simulators because it can cover all 

network models in an efficient manner.  
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