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ABSTRACT 

Since the last decade, the area of Wireless Sensor Networks 

(WSN) is a field search on the rise. Due to its high mobility 

and scalability in several areas, acting on functions of sensing, 

monitoring, tracking, control and maintenance, WSNs are 

increasingly attracting researchers for the study. With the 

advent of computer simulations, it has been eliminated, in part 

by the necessity of obtaining real sensors, which because of 

its implementation cost, eventually disabling the initial 

analysis and further tests with these networks. Considering 

that most of these simulator programs are native from 

GNU/Linux, expertises are needed to implement these tools in 

the operating system, which can be a problem. This paper 

presents the Liowsn project, which is a GNU/Linux operating 

system remastered with several classic tools of literature 

already installed and configured, and it has been proposed in 

order to achieve a higher speed in the implementation process 

of the simulation environment to study this type of network. 
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1. INTRODUCTION 
The Wireless Sensor Networks (WSN) are formed by a large 

number of mobile and small sensors, called node sensors, 

which are distributed within a given area or base to detect and 

transmit the physical characteristics of an environment. In 

general, WSN can be used in security, monitoring, control, 

operation and maintenance of complex systems, and 

monitoring of internal and external environments [1]. Among 

the main components of a Wireless Sensor Network, you can 

quote: the sensor, the observer and the phenomenon. Figure 1, 

it shows the basic operation of this type of environment. 

 

Fig 1: Basic example of a WSN. 

 

Through the wide range of available problems not studied or 

that are still in the initial study, the researches on WSN only 

tend to grow. Therefore, it is very important the use of 

computational simulations to aid researchers in this study, 

besides competing with other relevant highly factors, which 

are: 

 High cost to assemble a real WSN; 

 Electronic components of WSN with difficult access 

and use with little documentation; 

 Simulation possibility of several types of real 

environments, typical of WSN; 

Several tools are used for the studies in this area. Some of 

them have special prominence in the literature such as 

simulators NS-2, Castalia, OMNeT++ reports and analyzers 

(trace files generated by the simulators), and Tracegraph as 
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xgraph. However, a great deal of time to create an operating 

environment for simulation of WSN is still a problem. The 

lack of participation of researchers in discussion groups of 

simulators, the difficulty of installing these tools in the 

operating system as in [2], the library dependencies and/or 

other tools that ordering, coupled with the lack of updating, 

for most of those who develop them, which the main factors 

that contribute to the motivation of those involved in projects 

in the area. 

 This paper presents the Liowsn project (for Linux works with 

wsn), developed with the aim of solving part of the great 

difficulty in research on networks by the researches, 

especially sensor networks, in the process of implementing 

the necessary environment to computational simulation in this 

area. 

2. COMPUTER SIMULATION 
In computing, the simulation term is to employ formalizations 

on computers, such as mathematical expressions or 

specifications more or less formalized, with the purpose of 

representing a process or operation of the real world. Thus, in 

order to be performed a simulation, it is necessary to build a 

computer model that matches the real situation that you want 

to simulate. [3] 

The computer simulation of systems is the use of 

mathematical techniques used on computers, which allow you 

to "mimic" the operation of virtually any type of operation or 

real-world process; it means that is the study of the behavior 

of real systems through the exercise of models. [3] [4] 

3. THE STUDY OF WSN 
There are several tools that perform the simulation of real 

environments by collecting data in a WSN, such as Network 

Simulator (NS-2) and Java in Simulation Time (JIST). These 

tools allow the configuration of a common network or a WSN 

through the parameters such as size of the simulation area, the 

amount of used sensor nodes and the location of sensor nodes, 

layer application of the network, layer access to middle of the 

network, network routing protocol, potency of antenna of the 

sensor nodes, amount of available energy in each sensor node, 

consumption for sending and receiving data from sensor 

nodes, among others. After the simulation, these tools 

generate files called trace files, containing data that describes 

which events occurred in the simulated network and what 

moment in time. [5] 

Several features can be analyzed through these trace files, 

such as: 

 Average rate of packets sent and received by the 

sensor nodes; 

 The energy consumed by the network at a given 

instant of time; 

 Lifetime of sensor nodes; 

Study Wireless Sensor Network is not a trivial task, especially 

with regard to the process of validation and testing of new 

protocols and architectures. The simulation in this type of 

study is essential to the success of the research, which wins 

superiority against the practice tests, since this method 

becomes almost impossible, by high costs in obtaining 

sensors, in addition to other factors already mentioned in this 

article. 

 

4. THE LIOWSN PROJECT 
Deploy the computational environment required for initiation 

to research in the area of Wireless Sensor Network is the first 

step to the researcher who wants to perform simulations 

throughout your study. In the literature, some classic tools 

such as NS-2 and OMNeT++ still hold the preference of the 

vast majority of researchers who begin their work. However, 

in addition to installing these tools many times it is necessary 

the configuration of additional modules for specific studies 

with Wireless Sensor Network, since that these simulators 

work with networks in general. As new modules, the 

researcher should rebuild the Simulator loaded with the new 

packages. Considering that the vast majority of these 

programs are native to the Linux platform, it is natural to have 

a technical body suitable for proper configuration of the 

operating system, which, seeing the big list of questions about 

installation as in [2], as well as doubts about adding new 

modules in large forums of these programs as in [2] [6] [7] 

[8], it is understood that this task is not trivial. 

From this scenario, the Liowsn Project was proposed 

consisting of a GNU/Linux operating system, remastered with 

the entire introduction to research in the area of Wireless 

Sensor Network created and configured. Operating system 

were added in several classical tools for simulation of 

Wireless Sensor Network, among them the NS-2 and 

OMNeT++, in addition to some specific frameworks for work 

in this area, as the Castalia and Mannasim. The description of 

all the tools included in the operating system follows in the 

next topics. 

5. DESCRIPTION OF OPERATION 

SYSTEM 
The operating system chosen to compose the Liowsn Project 

was the GNU/Linux Ubuntu 9.10. The tools were installed in 

the operating system and available for use without the need 

for extra configuration or installation of modules. All are 

described below. 

5.1 NS-2.34 (Network Simulator) 
Ns-2 is a simulator of discrete network in event-oriented 

research. Ns-2 provides substantial support for simulation of 

TCP, routing and multicast protocols in wired and wireless 

(local and satellite). Ns-2 is scribed in C++ and object 

oriented version of Tcl called OTcl. [9] [10]. It is highly 

scalable with characteristics of coupling modules for 

simulating different types of networks. In the installing the 

NS-2.34 is still followed the NAM (Network Animator), 

which is a tool capable of performing a 2D animation of the 

simulation. 

5.2 Mannasim 
The Mannasim framework is a module for simulation of 

Wireless Sensor Networks based on Network Simulator (NS-

2). The Mannasim extends NS-2 in the introduction of new 

modules for the design, development and analysis of different 

applications of WSN. [11] [12] 

It provides a SGT (Script Generator Tool), which has the 

function of being a front-end for easy creation of scripts TCL 

simulation. The GTS comes with the Mannasim framework 

and is written in Java. 
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5.3 OMNeT++ 
OMNeT++ environment is a discrete event simulation. His 

primary area of application 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 as 

well as hardware architectures. [13] 

OMNeT++ provides a architecture of components for models. 

Components (modules) are programmed in C++, and then 

assembled into components and models larger using a high 

level language (NED). Reuse of models comes for free. 

OMNeT++ has extensive GUI support, and due to its modular 

architecture the core simulation (and models) can be easily 

embedded into your applications. [13] [14] 

5.4 Castalia 
Castalia is a simulator for wireless sensor networks (WSN), 

Body Area Network (BAN) and, generally, networks of 

embedded devices of low power. It is based in the OMNeT++ 

platform and can be used by researchers and developers who 

want to test their distributed algorithms and/or protocols in 

realistic wireless channel and radio models with a realistic 

node behavior especially related to a radio access. Castalia 

can also be used to evaluate the different platforms 

characteristics for specific applications, and can simulate a 

wide range of platforms. [15] 

5.5 Xgraph 
Xgraph is a general purpose x-y data plotter with interactive 

buttons for panning, zooming, printing, and selecting display 

options. It will plot data from any number of files on the same 

graph and can handle unlimited data-set sizes and any number 

of data files. [16] 

Xgraph is a trace analyzer widely used in the literature. 

Because it contains many features for viewing and has high 

scalability, it iskeeped up with the installation files on the NS-

2. 

5.6 Tracegraph 
Trace graph is a Network Simulator ns trace files analyser. It 

shows simulation and nodes statistics, plots graphs (2D, 3D, 

histograms) and it saves all the analysis results. [17] 

Although the average popularity of this software, its 

functionality is powerful because it uses features of Matlab, 

thus providing a wide range of views and analysis on graphs. 

6. IMAGES OF OPERATION SYSTEM 
Below are images of the operating system GNU/Linux 

Ubuntu 9.10 in operation, with examples of tools and 

simulations in functioning. 

 

 

Fig 2: Example of utilization of the Manasim 
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Fig 3: Example of utilization of the OMNeT++ 

 

 

Fig 4: Example of simulation with TCL Script - NS-2.34 + Mannasim 
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Fig 5: Example of utilization of the Trace graph 

 

7. USAGE DOCUMENTATION 
For the use of the resources of the Liowsn project was created 

the site project (http://sourceforge.net/projects/liowsn/), where 

you will find the download of the operating system, which is 

currently in version 0.1. Theremastered operating system 

GNU/Linux Ubuntu 9.10 comes in its original GNU GPL and 

can be distributed from the prerogatives of the official 

documentation. All system constituents tools are under their 

official licenses and were not changed. 

The system's manual which offers steps on how to use the 

operating environment, as well as handling the tools for 

simulation of Wireless Sensor Network is available on the 

official website of the project at the disposal of professionals 

and academic community. In addition, there is also your 

discussion group, which constitutes a space for questions and 

suggestions from users, and can be found at 

(http://groups.google.com/group/liowsn-users/). 

8. FUTURE WORKS 
For future works, the research group will analyze the Project 

Liowsn acceptance in the academic community, from the 

perspective of quantitative and qualitative experienced 

researchers and beginners professionals /students in the area, 

and compare with the use of other tools in the literature, 

observing aspects of deployment time of the simulation 

environment and the level of difficulty in this process. 

The WSN area still has many open issues, such as the problem 

of power consumption of sensor nodes, as well as 

improvements in routing protocols in each type of 

environment, making them work in an increasingly 

collaborative form, minimizing delay or data loss in case of 

failure or loss of sensor nodes. The group also intends to 

research on these problems covering this referred area, using 

as the simulation environment, the operating system and 

constituent tools of the Liowsn Project. 

 

9. CONCLUSION 
Note that research with Wireless Sensor Networks are an area 

quite comprehensive, as there are still many points open in 

multiple specificities inserted on this study. And to the 

researcher or group which you want to study this large area 

are required in addition to knowledge about their own 

Wireless Sensor Network protocols and architectures, an 

entire environment necessary for initiation to research, which 

includes installed, configured computer simulators and ready 

for use, along with specific modules for work with Wireless 

Sensor Networks, which can make the hard work if there is no 

technical expert in Linux systems in the creation of this 

simulation environment. The Liowsn project has thus made 

public the operating system capable of addressing the 

shortcomings in relation to this problem. This system consists 

of several discussed and used tools and modules in specific 

literature, which will reduce much of the time spent in the 

deployment of the software and will eliminate the requirement 

for additional technical body that would create all the 

operating environment for work with these networks! From 

this, the project aims to encourage the increase in productivity 

of researchers who aspire to success in theme. 
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