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ABSTRACT 

Network simulation is a method used to simulate the behavior of a real network in computer network 

research. This is accomplished by computing the interactions between the various network components, 

including connections, routers, switches, nodes, and access points. The complexity of modern computer 

networks, such as datacenter backbones, huge structured networks, wireless sensor networks, and local 

networks, necessitates a detailed investigation to help analysis and design. Due to the fact that such 

complexity produces several interactions at all network layers that are difficult to model with analytic 

approaches, simulation is a tool of utmost importance to include all the various aspects that contribute to 

design quality and network performance (including as well as energy issues, security management 

overheads, and dependability). With the aid of numerous Helper classes, ns-3 enables us to deploy devices, 

internet stacks, applications, etc. to our virtual nodes, which are analogous to actual machines. We may 

establish Point-to-Point, wireless, CSMA, and other connections between nodes using ns-3. It is made with 

both research and education in mind. Because of the minimal degree of abstraction, it works much better 

than ns-2 when using Python. It consists of, for example, protocols and network hardware created in Python 

and C++. The ability to experiment with various network scenarios, protocols, and topologies without 

purchasing expensive hardware or running the risk of network outages is just one advantage that network 

simulation software may provide to network engineers and other professionals.  We investigate the use of 

ns-3, a well-known network simulator, in the scientific community in this study using the literature that is 

currently available. We are more specifically interested in learning which impacted application domains 

authors prefer ns-3 to other comparable tools in and how expandable it is in practice based on authors' 

experiences.  

 

Keywords: computer networks; simulation; ns-3; wireless sensor networks; network performance; 

systematic review 

 

INTRODUCTION 

A tool called a "network simulator" is used to simulate a real-world network on a single computer 

using C++ or Python scripts. Typically, if we want to run experiments, we'll use different 

parameters to examine how our network behaves. The amount of computers and routers needed to 
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create various topologies is not present. Even with these resources, it would be incredibly 

expensive to construct such a network for an experiment. 

We, therefore, employed ns-3, a discrete event network emulator for the Internet, to get around 

these shortcomings. With the aid of numerous Helper classes, ns-3 enables us to deploy devices, 

internet stacks, applications, etc. to our virtual nodes, which are analogous to actual machines.  

We may establish Point-to-Point, wireless, CSMA, and other connections between nodes using ns-

3. A LAN connection between two computers and a point-to-point connection are equivalent. Wi-

Fi connections between separate PCs and routers can also be made wirelessly. Between computers, 

a CSMA connection is equivalent to a bus topology. Once connections have been established, we 

attempt to install NICs on each node to enable network communication. 

Data-rate, packet size, and other characteristics are added to the channels (i.e., the actual way used 

to transport data) when network cards are activated in the devices. Currently, we employ apps to 

create traffic and send the packets.  

PC networks are right now a foundation in customary figuring or business climate, yet additionally 

in various application fields, for example, cloud offices, Industry 4.0, Remote Sensor 

Organizations (WSN), Digital Actual Frameworks (CPS), 5G correspondence frameworks, basic 

foundations security, auto, rail routes, military applications, for example, ground support, Order, 

Control, Correspondences and Knowledge (C3I), present day military flying corps frameworks, 

and numerous other potential models. PC organizing replaced other customary advancements fully 

intent on offering more extravagant types of assistance, transformation to various circumstances, 

rehash setup, framework wide and hub wide knowledge, adaptability, interoperability, because of 

the way that network models are layered, versatile, evolvable and versatile, and to the natural 

benefits of computerized information direction. The seclusion of organization innovations permits 

the autonomous advancement of norms that pay attention to individual issues and permit reuse of 

arrangements and simultaneous plan of various layers for a similar engineering or for various 

structures to be made viable or interoperable. Present day organizing advances incorporate 

equipment and programming parts. The accessibility of more solid and quicker processing 

equipment is changing the harmony among equipment and programming and the design of 

organization gadgets too, right now both implanted, primarily equipment based hubs might 

coincide with mostly software based hubs, in which closely resembling capabilities are given 

various devices, and Programming Characterized Organizations (SDN) are spreading to the side 

ordinary equipment based foundations, fundamentally diminishing the legitimate part of an 

organization that is fundamentally carried out in equipment to the fundamental parts that guarantee 

the association. This development, predominantly moved by the requirements of cloud frameworks 

and huge figuring foundations as a rule, for example, stockroom scale PCs, to permit more 

straightforward organization, control and the executives of mind boggling networks, thusly 

empowers a difference in worldview from conveyed network control and rationale to a 
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concentrated methodology, including the capacity of an almost complete reconfiguration of all 

organization hubs in an enormous establishment by a solitary control and the board hub. In certain 

situations, additionally, the more significant levels of the organization stacks may be totally 

executed in the cloud, like on account of 5G advancements that obscure the correspondence and 

registering parts of the framework, or, less very, 4G advances that delegate capabilities from the 

phone receiving wire to the terminals. While examining or coordinating a PC organization, this 

heterogeneity in equipment and programming and the wide straightforwardness in the 

interoperability of parts results in a possibly lower information on non-controllable hubs. The 

higher the quantity of merchants, the quantity of communicating advances, the aspect and 

augmentation of the organization, how much numbers, the heterogeneity in the administrations 

and layers, the security prerequisites, the survivability necessities, the more troublesome is to show 

and see reliably the elements of the organization. A low constancy influences fundamentally the 

consequences of appraisals when the intricacy of the organization isn't unimportant, so the 

accessibility of particular reproduction based devices to help the cycle is a genuine need to stay 

away from sensational misjudgment of organization issues or mistaken suspicions on network 

conduct that might have serious outcomes: for instance, in assessing the expansion of the assault 

surface in an IoT framework, the unwavering quality of an Industry 4.0 establishment or the 

exhibition of media conveyance frameworks. 

ns3 gives us extraordinary elements that can be utilized for genuine mixes. A portion of these 

elements are: 

1.Tracing of the hubs: 

ns3 permits us to follow the courses of the hubs which assists us with knowing how much 

information is sent or gotten. Follow documents are produced to screen these exercises. 

2.NetAnim: 

It represents Organization Animator. It is an enlivened adaptation of how organization will 

thoroughly search in genuine and how information will be moved from one hub to other. 

3.Pcap document: 

ns3 assists with producing Pcap documents which can be utilized to get all data of the parcels (e.g., 

Succession number, Source IP, objective IP, and so on). These Pcaps should be visible utilizing a 

product instrument known as wire shark. 

4.gnuPlot: 

GnuPlot is utilized to plot charts from the information which we get from the following record of 

ns3. Gnuplot gives more exact diagram contrast with other chart making instruments and 

furthermore it is less intricate than different apparatuses. 
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RELATED WORK 

Reproduction is a generally acknowledged device in the field of PC organizations. Furthermore, 

business reproduction devices that target supporting, at various levels and with various purposes, 

the planning and examination of PC organizations with no case to culmination, this segment 

presents a few significant cases to give a first reference to the perusers. 

Reenactment is a generally acknowledged device in the field of PC organizations. Writing offers 

both free and business reproduction apparatuses that target supporting, at various levels and with 

various purposes, the planning and examination of PC organizations. With no case to fulfill, this 

segment presents a few important cases to give a first reference to the perusers. Inside the class of 

open-source test systems, other than ns-3 writing reports, ns-2, OMNeT++, and SWANS are 

recognizable examples.ns-2 (https://www.isi.edu/nsnam/ns/), really the past rendition of ns-3, 

should be referenced as an alternate device, since it is still generally utilized notwithstanding it 

isn't kept up with any longer and its last form has been delivered in 2011, since, as recently 

revealed, ns-3 has been totally overhauled on an alternate premise. ns-2 carries out discrete-

occasion reenactment. ns-2 is portrayed by a division between the way to deal with the meaning 

of the recreated parts and the way to deal with the meaning of reproduction of the board and 

arrangement; the first depends on gathered programming, modified in C++, including the parts 

characterized by the client or outsiders, if any, while the second is overseen by deciphered code 

written in OTcl, an item-situated expansion of the well-known Tcl language, to facilitate the cycle. 

ns-2 has a huge base of accessible reenactment parts, due both to its prominence and life 

expectancy, including conventions, reusable recreation protests that address true gear, and 

directing calculations. Support exists for wired and remote organizations, portable organizations, 

and explicit examples of traffic and energy-arranged assessment. Its wide reception encouraged 

the improvement of outsider instruments that, to some extent, repaid its restricted help for visual 

administration and investigation. OMNeT++ (https://omnetpp.org/) is an occasion based test 

system that intends to offer a nonexclusive help to all sorts of organized frameworks, from portable 

organizations to on-chip organizations. The center of the test system is a C++ based part that offers 

a few types of assistance on which different application regions are made accessible by extra third 

party structures, including totally different cases, for example, photonic organizations or sensor 

organizations, or more conceptual framework execution displaying devices, for example, lining 

organizations. 

 

DISCUSSION 

Since this area of study is considered a generally new but quickly developing field, this checking 

survey process just considers significant papers distributed from 2015 onwards, which shows that 

broad exploration has been directed toward making security norms for correspondence 

innovations, especially vehicular organization. Although different test systems can be upgraded 
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with library augmentations, none of the test systems are connected to security and protection. At 

last, scientists and experts can't contrast their safety efforts with a given situation. For example, 

guaranteeing the protection of a vehicular client in a quick organization and spreading messages 

in a solid vehicular climate In any case, there is no straightforward act of stretching out existing 

test systems to the ideal security standard, which suggests that future improvement exploration 

should be finished. 

Furthermore, the nature of a reenactment generally depends on the accuracy of the models. The 

scope of accuracy has expanded emphatically as of late, where a few modules contain signal 

weakening parts, numerous receiving wire models, and natural impedances. Be that as it may, one 

constant obstruction to creating exact recreations is the development of quick prototyping and its 

rising use in vehicle organizations. For instance, vehicle hubs would rely on three-layered 

situations to speak with different hubs. It would be significant for current and future test systems 

to stretch out the ongoing test systems to these new circumstances. 

Aside from that, mixing with a continuous framework to demonstrate in view of non-constant 

occasions makes extra difficulties. Because of asset constraints, current test systems don't compare 

with the actual properties of the equipment model while mimicking a thorough organization with 

various vehicles. A few choices have been advanced to decrease the intricacy that could speed the 

recreation. Nonetheless, this approach generally does exclude roundabout results, which could 

truly affect the way of behaving of certifiable organization parts. It is, hence, important to inspect 

the interconnection among test systems and equipment gadgets in accordance with the security 

guidelines concerned. 

CONCLUSIONS 

In this report, we examined the widespread acceptance and adaptability of ns-3 as a network 

simulator. According to data, the scientific community finds it to be helpful in a variety of subjects 

and invests third-party resources in its extension and the creation of add-ons for new related 

application domains. As it supports fewer interfaces and standards for interfacing with external 

tools and platforms, such as TCP/IP sockets, Pcap, Qtenv, Scavetool, OMNeT++IDE, and 

Castalia, OMNeT++ may have less compatibility and interoperability than ns-3. We purposefully 

do not use the term "host" because it is closely related to the Internet and its protocols, even though 

ns-3 is a network simulator rather than a specific Internet simulator.  

Instead, we employ a more general word from Graph Theory called the node, which is also used 

by other simulators. Similar analyses of the literature on the main "competitors," such as ns-

2 and OMNeT++, based on the same research questions and a comprehensive metaanalysis may 

also be helpful in gaining a general understanding of the subject, identifying gaps in the literature

 that would benefit the scientific community and practitioners, and creating specialized built-

in extensions or a fresh, allencompassing simulation tool. 

 

http://www.bharatpublication.com/journal-detail.php?jID=25/IJTSE


International Journal of Technology, Science and Engineering                                   ISSN: 2457-1016  

 

Vol. 1, Issue  I, Oct-Dec, 2017           http://www.bharatpublication.com/journal-detail.php?jID=25/IJTSE 

    

 

98 

 
BHARAT PUBLICATION 

REFERENCES 

[1]. Mehic, Miralem, et al. "Implementation of quantum key distribution network simulation 

module in the network simulator NS-3." Quantum Information Processing 16 (2017): 1-23. 

[2]. Patidar, Rohan, et al. "Validation of Wi-Fi network simulation on ns-3." University of 

Washington Technical Report (2017). 

[3]. Martin, Robert, Sanguthevar Rajasekaran, and Zheng Peng. "Aqua-Sim Next generation: An 

ns-3 based underwater sensor network simulator." Proceedings of the 12th International 

Conference on Underwater Networks & Systems. 2017. 
[4]. Chaves, Luciano Jerez, Islene Calciolari Garcia, and Edmundo Roberto Mauro Madeira. 

"Ofswitch13: Enhancing ns-3 with openflow 1.3 support." Proceedings of the 2016 Workshop on 

ns-3. 2016. 
[5]. Arvind, T. "A comparative study of various network simulation tools." International Journal 

of Computer Science & Engineering Technology 7.8 (2016): 374-378. 
[6]. Sahu, Abhijeet, Ana Goulart, and Karen Butler-Purry. "Modeling AMI network for real-time 

simulation in ns-3." 2016; Principles, Systems and Applications of IP Telecommunications 

(IPTComm). IEEE, 2016. 
[7]. Mastorakis, Spyridon, et al. "ndnSIM 2: An updated NDN simulator for ns-3." NDN, 

Technical Report NDN-0028, Revision 2 (2016). 
[8]. Nikolaev, Sergei, et al. "Pushing the envelope in distributed ns-3 simulations: one billion 

nodes." Proceedings of the 2015 Workshop on ns-3. 2015. 
[9]. Fuxjaeger, Paul, and Stefan Ruehrup. "Validation of the ns-3 interference model for ieee 

802.11 networks." 2015 8th IFIP Wireless and Mobile Networking Conference (WMNC). IEEE, 

2015. 
[10]. Carpenter, Scott E., and Mihail L. Sichitiu. "An obstacle model implementation for 

evaluating radio shadowing with ns-3." Proceedings of the 2015 Workshop on Ns-3. 2015. 

http://www.bharatpublication.com/journal-detail.php?jID=25/IJTSE

