
 

Copyright © 2019 IJECCE, All right reserved 

60 

International Journal of Electronics Communication and Computer Engineering 

Volume 10, Issue 2, ISSN (Online): 2249–071X 

 

A Review of Simulation Techniques for Some 

Wireless Communication System 

 

B.I. Bakare1* and J.D. Enoch2 
1*Department of Electrical Engineering Rivers State University, Port Harcourt, Nigeria. 
2Department of Electrical Engineering Rivers State University, Port Harcourt, Nigeria. 

 
Date of publication (dd/mm/yyyy): 30/04/2019 

Abstract – Prior to live implementation or deployment of a communication system there is need for thorough testing. 

However, the environment to carry out the required test for either or both wired and wireless is not readily available. 

Therefore, the best option is to use a computer Simulator before live deployment. There are quite a number of computer 

simulators for wired/ wireless communication system. Among them, some are designed mainly for wireless network 

and others for both wired and wireless network. In this research work an extensive review of the simulation techniques 

used for wireless communication system was investigated to aid network and communication expert ascertain an 

appropriate simulator suitable for their proposed research. A review of  REAL Network Simulator, Network Simulator 

-2 (NS-2), Network Simulator-3 (NS-3), Network Simulator (NetSim), OMNet++, JavaSim (J-Sim), ManaSim, 

SensorSim, NRL SensorSim and National Chiao Tung University Network Simulator (NCTUns) is presented along 

with their respective features with a sample wireless simulation to assist researchers in complex Wireless 

Communication researches. 

Keywords – Communication System, Wireless Networks, Simulation Tools, Network Simulator, Comparison. 

I. INTRODUCTION 

In the field of Wireless Networks advanced research has been done and is also gaining global adoption in 

modern age [1], researchers in this field globally have grasp the understanding of its importance and are 

developing good applications that makes use of wireless network in various discipline. Data that is constructed 

and transmitted wirelessly is a type of wireless data communication. Hence, wireless communication is a term 

that integrates all processes and types of transmission between two or more systems using a wireless 

communication technologies. In recent times a number of researchers are developing new techniques, new 

algorithms, and protocols to conquer the obstacles experienced in wireless networks and to make them more 

dependable in implementing them in the real world [2]. Furthermore, the emulation of the operation of a real live 

system or process is called simulation [3]. Computer simulation can be extremely valuable for understanding real 

world processes of wireless communication system. 

Despite several applications and diverse uses of communication system, wireless communication network is 

faced with a number of limitation similar to security, fault tolerance, energy, and lot more. Therefore, there are 

major research and development in the field of wireless communication globally to develop new methods to make 

them more reliable and efficient. The efficient and economical way to deploy live implementation is to perform 

adequate testing of the developed technique. But the environment to carry out the required test for wired/wireless 

network is not readily available especially for live experimental study which could be very challenging, costly 

and time wasting. Hence, the solution is to use “SIMULATORS, EMULATORS and TESTBEDS which is a 

helpful tool to adequately analyze and test the performance of algorithms and protocols [20]. We can design and 

test a new algorithm and protocols for wireless networks with the aid of simulation tools. The significance of 

using this techniques is to simplify implementation, reduce cost, evaluation and analysis of real time results and 
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knowing other essential parameters for the whole network. 

The aim of this study is to present comprehensive list of variety of Network Simulators for both General Purpose 

and Specific purpose that is accessible to researchers to enable them carry out complex researches on Wireless 

Communication by reviewing the available simulation tools, highlighting the features of the simulators and using 

one of the best simulator to simulate and test a wireless LAN. 

II. WIRELESS TECHNOLOGIES 

The technologies that governs wireless access are mainly grouped using distance and speed [5]. The following 

is a list of wireless access technologies: 

(1) WPAN (Wireless Personal Area Network)  

This wireless type is developed to cover a range of 10 meters. The two examples of WPAN is Bluetooth 

and IrDA an upcoming technologies in this area include 802.15.4a (Zigbee) and 802.15.3c (UWB). 

(2) WLAN (Wireless Local Area Network) 

This wireless technologies is developed to cover a range of 100 meters and can deliver up to 200 Mbps. 

The generally used WLAN is 802.11a/b/g/n wireless fidelity (Wi-Fi) and other Proprietary MIMO products. 

(3) WMAN (Wireless Metropolitan Area Network) 

This wireless technologies is developed to cover several kilometers and can deliver up to 75 Mbps. There 

is a lot of modifications of the 802.16 Broadband Wireless Access WMAN standard, certified under the brand 

WiMAX. Fixed WiMAX is now being complemented by the emerging 802.20 Mobile WiMAX standard. 

(4) WWAN (Wireless Wide Area Network) 

This wireless technologies is developed to cover wider service areas such as cities, regions or nations and 

can deliver up to a few hundred Kbps. Generally implemented WWAN technologies include GSM/ GPRS/ 

EDGE and CDMA2000 1xRTT. 

III. SIMULATION TECHNIQUES FOR WIRELESS COMMUNICATION SYSTEM 

The essence of this research work is to help network developers in selecting an appropriate simulator to develop 

or test new technologies in Wireless communication system. The Simulation Tools for Wireless Networks are as 

follows: 

A. Real Network Simulator 

The REAL simulator is a tool that simplifies the understanding of the unique properties of the flow and 

overcrowding control methods in packet-switched communication networks. Users are equipped with the 

techniques of designing networks and also testing its performances. About 30 components were coded in C 

programming language that precisely imitate the procedures of some known protocols for flow control (for 

example, Transmission Control Protocol), and five research forecasting disciplines (for example, Hierarchical 

Round Robin and Fair Queuing). The step by step design of the system create an avenue for new routines to be 

included to the system with slight effort. The source code is available for interested users to modify to serve their 

own requirements. Part of the distribution is the source code and online documentation. 
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REAL simulator receives input, which is a function of network protocols, topology, workload and control 

parameters. It generate information such as the amount of packets a data source have transmitted, the queuing 

delay at each filing point, and the amount of retransmitted and dropped packets. Hani T. Jamjoom at Cornell 

University developed the graphical user interface (GUI) of REAL using Java programming language [16]. Users 

can easily develop and build good network using the GUI interface of REAL simulator. 

B. Network Simulator-2 (NS-2) 

NS-2 simulator was developed using discrete event technique for the purpose of network research. It gives 

reasonable support for testing Transmission Control Protocol (TCP), multicast protocols, and routing over wired 

and wireless communications, primarily used in teaching and researches [6]. It was made in the year 1989 and 

since its development a number of improvements were made that created rooms for several new techniques in the 

area of network research. Its foundation is traceable to REAL network simulation technique, which was 

implemented by University of California and Cornell University. DARPA in 1995 contributed to the improvement 

of NS-2 through Virtual InterNetwork Testbed (VINT) and presently, National Science Foundation (NSF) is also 

carrying out a lot supports to its improvement. The output of NS-2 can be text-based or graphical based. There is 

an in built tool in NS-2 for graphical based simulation, namely Network Animator (NAM). This tool gives a 

pictorial view of the transfer of packets on the nodes, the position of the nodes and other testing details. It also 

have X Graphs which handles and analysis the simulation end results graphically [7]. 

NS-2 is a Discrete Event Simulator that is Object Oriented because it was built on Object Oriented (OO) 

programming. It has two programming platforms, Object oriented Tool Command Language (OTcl) and C++ 

programming languages. The OTcl scripts handles the job of generating code for the imitator software, setting the 

network topology and showing the simulation results while C++ takes care of the development of more simulation 

libraries and varieties of protocols. TclCL is used to combine them together. With reference to Wireless 

communication, NS-2 gives support to 802.11, 802.16, 802.15.4, IR-UWB etc protocols [8]. As discussed earlier 

the output of NS-2 can be text-based or graphical based. There is an in built tool in NS-2 for graphical based 

simulation, namely Network Animator (NAM). This tool gives a pictorial view of the transfer of packets on the 

nodes, the position of the nodes and other simulation details. It also have X Graphs which handles and analysis 

the simulation end results graphically. Below is the NS-2 basic architecture. 

 
Fig. 1. Basic Architecture of NS-2. 
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Fig. 2. GUI of NS-2. 

C. Network Simulator-3 (NS-3) 

NS-3 is a network simulator that provides researchers an open work space to extend the simulation functions 

of a network for educative and network research purposes. It enables users to carry out network simulation 

experiments and model the performance and workings of network packets. The usefulness of NS-3 includes: the 

study and performance of complex network scenarios which may not be possible with real systems, the testing of 

the performance of the system in a platform that can be controlled, duplicated and also study the behavior of 

network. Users can use NS-3 to design non-Internet-based and Internet based systems even though the model set 

in NS-3 is focused on configuring network and Internet protocols [10]. 

In comparison NS-3 like NS-2 is also a discrete-event network tester. It is focused on supporting 

communication network researches. It was deployed in June 2008 [11]. Version 3.29 is the current product which 

was released in September 2018. It is worth noting that NS-3 is not an offspring of NS-2 simulator, It is a new 

imitator software. 

 
Fig. 3.  NS-3 Simulator Architecture. 

The simulator can function in quite a number of operating system like windows and Linux through Cygwin 

tool. 
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Fig. 4. GUI of NS-3. 

D. Network Simulator (NetSim) 

NetSim is used for defense applications, modeling protocols, network researches and developments. It is also 

referred to as a Stochastic Discrete Event Simulator. It gives a peculiar environment for testing varieties of 

networks like wireless fidelity (Wi-Fi): 802.11 a/b/g/e/n/ac, wireless senor network (WSN), MANET, Cellular-

GSM, CDAM, Cognitive Radio and lots more. It performs an important roles in building and testing new model 

applications - File Transfer Protocol, Hypertext Transfer Protocol, Email, Voice, Video, etc. NetSim also displays 

the detail information and animation of packets and can trace events. Users can customize code implementation 

and debugging. It have both command line interface and graphical user interface that allows users analyze, design, 

and test variety of network developments [17].  

Users can perform the following activities: 

 They can evaluate changes to the existing technologies and develop new protocols and technologies. 

 They can simulate and exhibit models in realities forms. 

 They can optimize the application and protocol performance. 

 With NetSim Emulator, users can transmit live traffic and learn the effect of real devices. The emulator blends 

the virtual and real world to implement tasks that may not be accomplished in the laboratory. 

Boson version 12 is the latest version of NetSim [18]. Figure 5 shows the window interface of NetSim GUI.  

 
Fig. 5. GUI of NetSim. 
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E. OMNet++ 

Another wonderful object oriented discrete event network simulator is OMNet++ which is also used for wireless 

communications. It is built in modules, it is extendable, and it is a component based C++ simulation library 

framework for creating communication network simulations. It is worth to note that OMNet++ is not a simulator 

but gives the frameworks and techniques for developing simulation activities. It can be used on a number of 

operating systems which includes MAC Operating System X, Linux and Windows Operating Systems [12]. The 

current version of OMNet++ is 5.4.1 it was released in June 29, 2018. It was initiated by the release of INET 4. 

Areas of interest are the type name and exists() operators in NED; nan and inf keywords in NED; support for 

logarithmic units like dB, dBW, dBm, dBV, dBmV. Qtenv has also acquired a stronger just-in-time debugging 

abilities than it was previously [13]. For education and research purposes, researchers can download and use 

OMNet++ free of charge. 

 
Fig. 6. OMNeT++ Simulator IDE Interface. 

F. Javasim (J-Sim) 

J-Sim was developed on modular based programming architecture that is Autonomous component architecture 

(ACA) and is generally known as all-purpose simulator. It was implemented with Java and closely linked with 

ACA, hence making its work space compactable, reusable and extensible [13]. It includes a script window which 

speed up the execution of numerous scripting languages such as Python, TCL or Perl. The current product of J-

Sim is version 1.3 plus patch 4 that help to speedy J-Sim with a Java development using Jacl tool that is TCL/Java 

extension. The figure below is the J-Sim GUI. 

 
Fig. 7. GUI of J-Sim.  
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G. Mannasim 

Mannasim design includes a set of base classes for the testing of Wireless Sensor Network that could be 

specialized by users.  It was developed as an extension for the consecrated NS-2. MannaSim classes extend the 

core of the NS-2. It was developed based on the known model for Wireless Senor Network and it can be coded 

based on sensing platform. As an extension of NS-2, it is an open source solution, hence users can reuse the code 

if applicable. It permit users to test various design configurations. The network requirements setting  

(dissemination type,  node  type, number  of  nodes,  density) and its design (hierarchical or flat) it can Precisely 

model numerous applications and sensor nodes and further enable a versatile testbed  for  protocols and  algorithms 

[14]. Mannasim Simulator is fundamentally a component for WSN testing, Script Generator Tool and Mannasim 

Framework are the two components it is made of [15]. 

 Mannasim Framework is fundamentally a product of NS-2 and it offers new components for analyzing, 

designing, and developing numerous applications for Sensor network.   

Script Generator Tool (SGT) offers a user friendly interface for development of TCL scripts for simulation. It 

is completely developed in Java programming language and thus platform independent and also a division of 

Mannasim framework.  

The figure below shows the highlights of SGT tool: 

 
Fig. 8. Script Generator Tool of Mannasim. 

H. Sensorsim 

Another framework for testing WSN is Sensor sim simulator, it is structured on NS-2 with the following 

features:  (a) Lightweight protocol stacks for wireless micro sensors (b) Hybrid Simulation (c) Battery Models (d) 

Sensing channels and Sensor Models (e) Scenario Generation. Other than the new features and the numerous 

advantages of Sensor sim for testing Wireless senor network, it has scalability challenges. Since developers no 

longer give support for public product, it is presently not available for public use [19]. 
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Fig. 9.  Micro sensor Node Model. 

Other event driven features were incorporated in Sensorsim which have hybrid testing mode that speedy up 

new attributes such as new network protocols, interaction of simulated and real nodes, and live interaction with 

the GUI interface by users [20]. Other than the new features and the numerous advantages of Sensorsim for testing 

Wireless Senor Network, it has scalability challenges. Since developers no longer give support for public product, 

it is presently not available for public use.  

I. NRL Sensorsim 

The NRL’s Sensorsim simulator was built by the Naval Research Laboratory group and is fundamentally a 

product to NS-2 used for configuring Wireless Sensor Network. It help in the testing and discovery of audible 

sound, Seismic activity and Carbon Monoxide concentration. It also provides attributes to aid energy utilization 

component in sensor network. Developers no longer give support for public release of NRL Sensorsim and thus 

no longer in development [21]. The NRL Sensorsim GUI is as shown below: 

 
Fig. 10. GUI of NRL Sensorsim.  

J. National Chiao Tung University Network Simulator (NCTUns) 

NCTUns is an Open Source Discrete event network simulator and emulator software that runs on Linux and 

gives simple front end integrated GUI work space for network study and development. The major tools of 

NCTUns Simulator are: GUI, job dispatcher, simulation engine, patched Linux kernel, applications and daemons 

[22]. The latest version release of NCTUns is 6.0 which was released in May 2010.The NCTUns Simulator GUI 

interface is shown below: 
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Fig. 11. GUI of NCTUns Simulator. 

K. Scalable Simulation Framework Network Models (SSFNet) 

SSFNet is a set of Java SSF-based components for modeling and testing of networks and Internet protocols at 

and above the IP packet level for details. Physical and Link layer built-up can be given in separate component 

[14]. It is an open source imitation software for configuring networks in particular Wireless Sensor Networks. It 

is fundamentally developed for simulating various network scenarios like network traffic, protocols and topology 

and also enables testing of WAN such as Internet. SSFNet is a perfect Java based deployment of SSF engine along 

with a number of highly scalable Internet protocols such as OSPF, BGP, TCP, UDP, IP, etc. and big network 

components such as Switches, Routers, LAN’s, Links, etc [23]. 

 
Fig. 12. Simulation Layers of SSFNet. 

IV. WIRELESS NETWORK SIMULATION 

Simulation is regarded as an integral part performed by researchers in their fields of study by testing the research 

being carried out. This section covers the detailed explanation of using one of the best simulation techniques to 

demonstrate the usefulness of using a network simulator to test run a network design architecture before 

deployment, in order to eliminate or reduce errors, damage or wastage of resources. Some highly rated and 

recently used network simulators are listed in table I. 

Table I. List of Highly Rated Network Simulators. 

S/N Simulator Features 

1 NS2  It gives substantial aid to simulate a number of protocols like Transmission Control Protocol, File 

Transfer Protocol, User Datagram Protocol, HyperText Transfer Protocol Secure, Dynamic Source 
Routing, and multicast protocols. 

 It is a discrete event simulator for networking studies. 

 It is a software that enables the configuration of wired and wireless network. 

 It is principally Unix based. 

 The scripting language it uses is TCL [11]. 

2 NS3  It is also an open sourced network simulator. 

 It is an event driven network simulator. 
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 It is licensed under the  GNU GPLv2 license. 

3 OMNET++  The general use of OMNeT++ is for computer networks simulation, although it can be used for 
queuing network simulations and other fields as well. 

 It is a component-based, modular and open architecture discrete event simulator framework. 

 C++ is a class library, eclipse based simulation IDE is used for designing, running and evaluating 

simulations. 

4 NETSIM  It is a discrete event simulator. 

 It has an object-oriented system modeling and simulation (M&S) work space to aid analysis and testing 
of voice and data communication activities for High Frequency Global Communication Systems 

(HFGCS). 

 NetSim uses java programming language it produces applet and linked into HTML document, viewable 
on the java-compatible browser. 

5 J-SIM  It’s a simulator tool that is java based. 

 Java is easy to use and learn. The source texts in J-Sim can be deploy to generate new code, compiled 
in the target work space, hence 100-percent compatible with Java Virtual Machine. 

 Uses java and Tcl languages. 

The following Table is a summary of the numerous basic variables as it relates to the performance of Simulation 

Tools being considered in this research. 

Table II. Summary of Parameters based Performance Comparison of Simulation Tools. 

S/N Name of 

Simulator 

Simulator Type: 

(Discrete-

Event/Trace-

Driven) 

Programming 

Language 

License Type: 

Open Source or 

Commercial 

Documentation 

Available 

(Yes/No) 

Current 

Version 

Developed by: 

(Company Name/ 

Research Group) 

Official 

Website 

1. REAL Discrete-Event C Commercial Yes REAL 5.0 S. Keshav Cornell 

University 

https://www.c

s.cornell.edu/s

keshav/real/ov

erview.html 

2. NS-2 Discrete-Event C++ & OTCL Open Source Yes NS-2 version 

2.35/ OTCL 

Version 1.14 

DARPA. But presently 

being developed by 

SAMAN and through 
NSF with CONSER 

with other researchers 

including ACIRI 

http://www.isi

.edu/nsnam/ns

/ 

3. NS-3 Discrete-Event C++ Open Source Yes NS-3.29 NS-3 Consortium https://www.n

snam.org/ 

4. NetSim Event Trace C and Java Commercial 

(Different for 

Standard and 

Academic) 

Yes 12 Tetcos http://www.tet

cos.com/netsi

m_gen.html 

5. OMNeT++ Discrete-Event C++ Open Source; 

Commercial 

Yes OMNet++ 

5.4.1 

OMNet++ Developers 

Group 

http://www.o

mnetpp.org/ 

6. JSim Discrete-Event Java; 

configuration 

Tcl/Java 

Open Source Yes JSim 1.3 + 

patch 4 

JSim is being funded 

by NSF, 

DARPA/IPTO, 

MURI/AFOSR,CISCO

, Ohio State 

University, University 
of Illinois 

http://j-

sim.cs.uiuc.ed

u/ or 

https://sites.go

ogle.com/site/j

simofficial/ 

7. Mannasim Discrete-Event Java Open Source Yes Mannasim 

framework ns 

2.29 patch 

Researchers from 

Manna Research 

Group and from 

Sensornet Project 

http://www.m

annasim.dcc.u

fmg.br/ 

8. SensorSim Discrete-Event C++ and built 

on NS-2 sim. 

Open Source No Not Available 

Now 

Researchers from 

Networked & 

Embedded Systems 

Laboratory (NESL) at 

University of 
California, Los 

Angles, USA 

http://nesl.ee.u

cla.edu/project

s/sensorsim/ 

9. NRL 

SensorSim 

Discrete-Event C++; 

Extension to 

NS-2 

simulator 

Open Source Yes NRLSensorSi

m 2.27 patch 

U.S. Naval Research 

Laboratory-Networks 

and Communications 

System Branch 

http://www.nrl

.navy.mil/itd/n

cs/products/se

nsorsim 

10. NCTUns Discrete-Event C++ Open Source Yes 6.0 Network and Systems 

Laboratory, Dept. of 

Computer Science And 

Information 
Engineering, National 

Chiao Tung 

University, Hsinchu, 

Taiwan 

http://nsl.csie.

nctu.edu.tw/nc

tuns.html 



 

Copyright © 2019 IJECCE, All right reserved 

70 

International Journal of Electronics Communication and Computer Engineering 

Volume 10, Issue 2, ISSN (Online): 2249–071X 

 

V. CONCLUSION 

In this study some of the available Wireless Communication simulation techniques were considered including 

simulators that are widely in used in modern times. In addition, the general parameters based on the or 

performance were included to guide network researchers in selecting a suitable simulator to implement all kind 

of communication based research. Considering various parameters inline with the performance of the numerous 

Wireless network simulators, NS-2, NS-3, Netsim, and OMNET++ Simulators could be recommended among the 

best simulators suitable to implement all kind of research in the field of Communication network. 

REFERENCES 

[1] Akyildiz, I. F., Su, W., Sankarasubramaniam, Y., & Cayirci, E. (2002). Wireless sensor networks: a survey. Computer networks, 38(4), 

393-422.  

[2] Nayyar, A. (2012, January). Simulation Based Evaluation of Reactive Routing Protocol for MANET. In Advanced Computing & 
Communication Technologies (ACCT), 2012 Second International Conference on (pp. 561-568). IEEE. 

[3] Banks J., Carson J., Nelson B., & Nicol D. (2001). Discrete-Event System Simulation. Prentice Hall. 3. ISBN 0-13-088702-1. 

[4] Efxkits (2018): Different Types of Wireless Communication Technologies, Retrieved from https://www.efxkits.us/different-types-of-
wireless-communication-technologies/ 

[5] Tech target (2018): Wireless Protocols Learning Guide, Retrieved from https: //searchnetworking.techtarget.com/ tutorial/Wireless-

protocols-learning-guide. 
[6] Source forge (2018): User Information, Retrieved from  http://nsnam.sourceforge.net/wiki/index.php/ User_Information 

[7] Issariyakul, Teerawat, and Ekram Hossain. Introduction to network simulator NS2. Springer, 2011. 

[8] Jevtic, M., Zogović, N., & Dimic, G. (2009, November). Evaluation of wireless sensor network simulators. In Proceedings of the 17th 
Telecommunications Forum (TELFOR 2009), Belgrade, Serbia (pp. 1303-1306). 

[9] L.B. Ruiz, J.M. Nogueira, and A.F. Loureiro, “Manna: A management architecture for wireless sensor networks,” IEEE Communications 

Magazine, vol. 41, no. 2, pp. 116–125, February 2003. 
[10] Nsnam (2018) : Introduction to NS-3, Retrieved from https://www.nsnam.org/docs/tutorial/html/introduction.html#about-ns3. 

[11] Fall, K., &Varadhan, K. (2005). The ns Manual (formerly ns Notes and Documentation). The VINT project, 47. 

[12] Varga, A., &Hornig, R. (2008, March). An overview of the OMNeT++ simulation environment. In Proceedings of the 1st international 
conference on Simulation tools and techniques for communications, networks and systems & workshops (p. 60). ICST (Institute for 

Computer Sciences, Social-Informatics and Telecommunications Engineering). 

[13] Sobeih, A., Viswanathan, M., Marinov, D., &Hou, J. C. (2007, March). J-Sim: An Integrated Environment for Simulation and Model 
Checking of Network Protocols. In IPDPS (pp. 1-6). 

[14] Mannasim: A NS-2 Extension to Simulate Wireless Sensor Network. Available from: https://www.researchgate.net/publication/ 

283502095_MannaSim_A_NS-2_Extension_to_Simulate_Wireless_ Sensor_Network [accessed Dec 23 2018]. 

[15] Musznicki, B., & Zwierzykowski, P. (2012). Survey of simulators for wireless sensor networks. International Journal of Grid and 

Distributed Computing, 5(3), 23-50. 

[16] NI AWR Design Environment (2018): Visual System Simulator, Wireless Communications/Radar Systems Design, Retrieved from 
https://www.awrcorp.com/ products/ni-awr-design-environment/visual-system-simulator-software. 

[17] Kabir, M. H., Islam, S., Hossain, M. J., & Hossain, S. (2015). Detail Comparison of Network Simulators. 

[18] NetSim 12 User Manual (2018): Retrieved from, http://www.boson.com/files/support/NetSim-12-User-Manual.pdf 
[19] Park, S., Savvides, A., & Srivastava, M. B. (2000, August). SensorSim: A simulation framework for sensor networks. In Proceedings of 

the 3rd ACM international workshop on Modeling, analysis and simulation of wireless and mobile systems (pp. 104-111). ACM. 

[20] Anand Nayyar and Rajeshwar Singh (2015): A Comprehensive Review of Simulation Tools for  Wireless Sensor Networks (WSNs), 
Journal of Wireless Networking and Communications, 5(1): 19-47, DOI: 10.5923/j.jwnc.20150501.03 

[21] Musznicki, B., & Zwierzykowski, P. (2012). Survey of simulators for wireless sensor networks. International Journal of Grid and 

Distributed Computing, 5(3), 23-50. 
[22] Wang, S. Y., & Huang, Y. M. (2012). NCTUns distributed network emulator. Internet Journal, 4(2), 61-94. 

[23] Yoon, S., & Kim, Y. B. (2009, September). A design of network simulation environment using ssfnet. In Advances in System Simulation, 
2009. SIMUL'09. First International Conference on (pp. 73-78). IEEE. 

[24] Zeng, X., Bagrodia, R., & Gerla, M. (1998, May). GloMoSim: a library for parallel simulation of large-scale wireless networks. In 

Parallel and Distributed Simulation, 1998. PADS 98. Proceedings. Twelfth Workshop on (pp. 154-161). IEEE. 

AUTHORS PROFILE’ 

 

B.I. Bakare holds a Bachelor of Engineering (B.Eng.) Degree in Electrical Engineering; 21 from Ondo State University, 
Ado Ekiti, (Now University of Ado Ekiti, Ekiti State), Master of Engineering (M. Eng.) Degree in Electrical/ Electronic 
Engineering from University of Port Harcourt, Nigeria and he is currently a PhD (Communication Engineering) Researcher 
of Nnamdi Azikiwe University (Unizik), Awka, Anambra State. He holds a Category One Electrical Wiring License. He is 
a COREN registered Engineer, a Corporate Member of Nigeria Society of Engineers (NSE), a member of International 
Association of Engineers (I A ENG) and an active member of Nigeria Institute of Electrical and Electronics Engineers 
(NIEEE). He is presently a lecturer in the Department of Electrical Engineering, Rivers State University, Port Harcourt.,  

Nigeria. 
 

 

J.D. ENOCH holds a Bachelor of Technology (B.Tech.) Degree in Computer Engineering; 21 from Rivers State University 
of Science & Technology, Port Harcourt, (Now Rivers State University, Port Harcourt), and he is currently a Masters 
(Communication Engineering) Researcher of Rivers State University, Port Harcourt, Rivers State. He is a certified Network 
Engineer. He is a COREN registered Engineer, a Corporate Member of Nigeria Society of Engineers (MNSE), a member 
of Computer Professionals of Nigeria (MCPN) and an active participant of Nigeria Institute of Electrical and Electronics 
Engineers (NIEEE). 

 

https://www.efxkits.us/different-types-of-wireless-communication-technologies/
https://www.efxkits.us/different-types-of-wireless-communication-technologies/
http://www.boson.com/files/support/NetSim-8-User-Manual.pdf
http://www.boson.com/files/support/NetSim-8-User-Manual.pdf
http://www.boson.com/files/support/NetSim-8-User-Manual.pdf
http://www.boson.com/files/support/NetSim-8-User-Manual.pdf
http://www.boson.com/files/support/NetSim-8-User-Manual.pdf
http://www.boson.com/files/support/NetSim-8-User-Manual.pdf
http://www.boson.com/files/support/NetSim-8-User-Manual.pdf
http://www.boson.com/files/support/NetSim-8-User-Manual.pdf

