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Technical Note
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Abstract: Network Simulators is typically used to study services and applications in complex
scenarios due to the infeasibility of deploying real testbeds. Many problems can be solved by using
network simulators such as NS-3. With this in mind, the aim of this article is to introduce new NS-3
users through detailed information. It is sometimes difficult to handle by new users the traditional
manuals developed by NS-3 project official website. In this article, NS-3 for communication network
and Eclipse Integrated Development Environment (IDE) for powerful programming language are
integrated step-by-step, explaining the main features of these open source software packages and
concluding with an example simulation. Our effort is to make it easy for a beginner to be part of the
NS-3 research community and to maintain an open environment of knowledge.
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1. Introduction

Nowadays, communications are present in everything. The different applications allow to connect
organizations, universities, colleges, hospitals, vehicles and even countries. Metrics such as, throughput,
delay, number of retransmissions, jitter or packet error rate are essential for assessing and designing
communication networks. For this purpose, simulation is the most utilized method to study networks,
it is the imitation of the real situations through tools called simulators, such as: NS-2, NS-3, OPNET
[1], NetSim, OMNeT++, among others [2]. Network simulators predicts the behavior of the different
networks e.g., allow the study of wired networks, wireless networks [3] [4], mobile telephony [5], QoS
analysis [6], protocols analysis[7] [8], etc.

In this context, the new generation of network simulator NS-3 includes a more accurate physical
(PHY) layer metrics [9] [10]. The NS-3 started in 2006, is an open source software which is written
from C++ and is not an evolution of NS-2, it is a new simulator . On the other hand, several external
animators and visualization tools can be used with NS-3 such as C++ and/or Python packages [11].
This article makes use of Eclipse IDE C++ as integration tool on NS-3. Eclipse is widely used in
computer programming. Although, the Eclipse is written primarily in Java, it supports plug-ins that
allow developers to develop applications in different programming languages (e.g. PHP, Perl, Cobol and
Python) [12]. Integrated graphical user interface on NS-3 is a good idea for improving performance of
new generation of simulators. The article is organized as follows: Section 2 is focused in the Installation
of NS-3 and Eclipse CDT. The Installation of Java Development Kit (JDK) is derived in Section 3.
Finally, Section 4 deals with the Installation and Configure Eclipse for C++ Developers for running
the first script in NS-3 on Eclipse IDE.
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2. Installation of NS-3 and Eclipse CDT

2.1. Prerequisite Package for Ubuntu

First of all, it is advisable to update the Ubuntu 16.04 with its latest components through the
following instructions in a terminal. Remember you need "sudo" operation to run the commands as
root user, you will be prompted for your password only once.

1 | sudo apt-get update
sudo apt-getupgrade
3 | sudo apt-getclean

Figure 1. Prerequisite Package for Ubuntu.

Now, the core of NS-3 requires a list of packages that are needed to support different NS-3 options,
as detailed below [13]:

Minimal Requirements for Python
e gcc, g++, python, python-dev, mercurial, bzr.
Debugging and GNU Scientific Library (GLS) support
e gdb, valgrind, gsl-bin, libgslO-dev, libgsl2, libgsl2:1386.
Requirements for Network Simulation Cradle
o flex, bison.
Reading pcap packet traces
e tcpdump.
Database support for statistics framework
o sqlite, sqlite3, libsqlite3-dev.
Xml-based version of the config store
e libxml2, libxml2-dev.
A GTK-based configuration system
« libgtk2.0-0, libgtk2.0-dev.
Support for utils/check-style.py code style check program
« uncrustify.
Doxygen and related inline documentation

e doxygen, graphviz, imagemagick, texlive, texlive-latex-extra, texlive-generic-extra,
texlive-generic-recommended, texinfo, dia, texlive-extra-utils, texi2html.

Support for Gustavo Carneiro's NS-3-pyviz visualizer

e python-pygraphviz, python-kiwi, python-pygoocanvas, libgoocanvas-dev, python-pygccxml,
python-gnome2, python-gnomedesktop, python-rsvg, ipython.
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In short, provide the following commands in a terminal for the installation of these prerequisites
which were described above:

sudo apt-get install gcc g++ python python-dev mercurial bzr gdb valgrind gsl-bin libgslO-dev
libgsl2 libgsl2:1386 flex bison tcpdump sqlite sqlite3 libsqlite3-dev libxml2 libxml2-dev libgtk2.0-0
libgtk2.0-dev uncrustify doxygen graphviz imagemagick texlive texlive-latex-extra texlive-generic-
extra texlive-generic-recommended texinfo dia texlive texlive-latex-extra texlive-extra-utils texlive-
generic-recommended texi2html python-pygraphviz python-kiwi python-pygoocanvas libgoocanvas- dev
python-pygcexml

ns3@ns3-Parallels-Virtual-Platform: ~

s3@ns3-Parallels-Virtual-Platform:=S sudo apt-get install gcc g++ python python-dev me
rcurial bzr gdb valgrind gsl-bin libgsle-dev libgsl2 libgsl2:1386 flex bison tcpdump sq
lite sqlite3 libsqlite3-dev libxml2 libxml2-dev libgtk2.6-© 1libgtk2.@-dev uncrustify do
xygen graphviz imagemagick texlive texlive-latex-extra texlive-generic-extra texinfo di
a texlive texlive-latex-extra texlive-extra-utils texlive-generic-recommended texizhtml
python-pygraphviz python-kiwi python-pygoocanvas libgoocanvas-dev python-pygccxml
Reading package lists... Done

Figure 2. Prerequisite Package for NS-3.

After pressing the ENTER button, you should see something like the following:

jose@ubuntu: ~

Getting up prosper (1.00.4+cvs.2007.05.01-4) ...

Regenerating '/var/lib/texmf/fmtutil.cnf-DEBIAN'... done.

Regenerating 'Jvar/lib/texmf/fmtutil.cnf-TEXLIVEDIST'... done.

pdate-fmtutil has updated the following file(s):
Jvar/lib/texmf /fmtutil.cnf-DEBIAN
Jvar/lib/texmf/fmtutil.cnf-TEXLIVEDIST

[f you want to activate the changes in the above file(s),

vou should run fmtutil-sys or fmtutil.

Running mktexlsr. This may take some time... done.

Setting up texlive-latex-extra (2015.20168320-1) ...

Processing triggers for tex-common (6.04) ...

Running updmap-sys. This may take some time... done.

Running mktexlsr fvar/lib/texmf ... done.

setting up ruby2.3 (2.3.1-2~16.04) ...

Setting up libgcc1:1386 (1:6.8.1-Bubuntul) ...

Getting up dh-strip-nondeterminism (©.815-1) ...

Setting up debhelper (9.28160115ubuntu3) ...

Setting up ruby (1:2.3.0+1) ...

Processing triggers for libec-bin (2.23-0ubuntus) ...

Figure 3. Successful installation of Prerequisite Package for NS-3.

2.2. Download and Install NS-3

With the previous step completed, create a directory of your preference in the home folder (e.g. in
my case ns3). After that, extract the downloaded NS-3 package in the new location using the following
commands from a terminal:

cd /home/user_name

mkdir ns3

cd ns3

wget https://www.nsnam.org/release/ns-allinone-3.27.tar.bz2
tar xjf ns-allinone-3.27.tar.bz2

cd ns-allinone-3.27/

Q|| B |wN =

Figure 4. Commands to Download the NS-3 package.

Once download and extracted the NS-3 package, is time to compile and build the default examples.
You should be patient; the compilation takes several minutes. Then, run the command below:
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| 1 | ./build.py —enable-examples —enable-tests

Figure 5. Command to build and compile the examples of NS-3.

If the build is successful, the message “build finished successfully " will appear

ns3@ns3-Parallels-virtual-Platform: ~/ns3/ns-allinone-3.27

antenna aodv applications
bridge buildings config-store

core csma csma-layout

dsdv dsr energy
fd-net-device flow-monitor internet
internet-apps 1r-wpan lte

esh mobility mpi

netanim (no Python) network nix-vector-routing
olsr point-to-point point-to-point-layout
propagation sixlowpan spectrum

stats tap-bridge test (no Python)
topology-read traffic-control uan
irtual-net-device visualizer wave

ifi wimax

odules not built (see ns-3 tutorial for explanation):
brite click openflow

Leaving directory './ns-3.27
s3@ns3-Parallels-virtual-Platform: N |

Figure 6. Confirmation message of successful compilation.

At this point, it is necessary to build using waf builder by running the commands below:

1 [cd ns-3.27
2 |./waf -d debug --enable-examples --enable-tests configure

Figure 7. Command to build the examples of NS-3 with waf tool.

If all is ok, you will get this message "configure finished successfully"

ns3@ns3-Parallels-Virtual-Platform: ~/ns3/ns-allinone-3.27/ns-3.27

- summary of optional NS-3 feature
Build profile :
Build directory :
BRITE Integration
DES Metrics event collection
Emulation FdNetDevice
Examples
File descriptor NetDevice
NU Scientific Library (GSL)
crypt library
tkconfigStore
PI Support
5-3 Click Integration
S5-3 OpenFlow Integration
etwork Simulation Cradle
PlanetLab FdNetDevice
PyViz visualizer
Python API Scanning Support
Python Bindings
[Real Time Simulator
SQlite stats data output
Tap Bridge
Tap FdNetDevice
ests
Threading Primitives
se sudo to set suid bit
mLlo

Figure 8. Confirmation message of successful compilation.

It is time to check if the installation is successfully installed by running python test file. Type the
following command:
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| 1 | ./test.py

Figure 9. Command to test if everything is alright.

If all modules passed, you will get the following output. Congratulations, NS-3 is successfully
installed.

ns3@ns3-Parallels-Virtual-Platform: ~/ns3/ns-allinone-3.27/ns-3.27

owerB=15 --delay=10 --txModeA=0fdmRate6Mbps --txModeB=0fdmRate6Mbps --checkResults=1 --expect
RxASuccessfull=0 --expectRxBSuccessfull=1
PASS: Example src/wimax/examples/wimax-simple
PASS: Example src/wimax/examples/wimax-ipv4
PASS: Example src/wimax/examples/wimax-multicast
PASS: Example examples/tutorial/first.py
PASS: Example examples/wireless/wifi-ap.py
PASS: Example src/wifi/examples/wifi-manager-example --wifiManager=Ideal --standard=802.11ax-
2.4GHz --serverChannelWidth=28 --clientChannelWidth=28 --serverShortGuardInterval=800 --clien|
tShortGuardInterval=800 --serverNss=2 --clientNss=2 --stepTime=0.1
PASS: Example examples/routing/simple-routing-ping6.py
PASS: Example src/bridge/examples/csma-bridge.py
PASS: Example src/core/examples/sample-simulator.py
PASS: Example examples/wireless/mixed-wired-wireless.py
PASS: Example src/flow-monitor/examples/wifi-olsr-flowmon.py
554 of 557 tests passed (554 passed, 3 skipped, ® failed, ® crashed, © valgrind errors)
List of SKIPped tests:
ns3-tcp-cwnd
ns3-tcp-interoperability
nsc-tcp-loss

53@ns3-Parallels-Virtual-Platforn:~/ns3/ns-allinone-3.27/ns-3.275 ||

Figure 10. Successful installation of NS-3.

Finally, you only need to run a “hello word" program by typing the following:

1 |cd ns3/ns-allinone-3.27/ns-3.27/
2 |./waf --run examples/tutorial/hello-simulator

Figure 11. Running the first script.

The above commands produce the following output:

ns3@ns3-Parallels-Virtual-Platform: ~/ns3/ns-allinone-3.27/ns-3.27
ns3@ns3-Parallels-Virtual-Platform: S sudo ./waf --run
examples/tutorial/hello-simulator
sudo] password for ns3:

Hello Simulator

s3-Parallels-Virtual-Platform:~/ns3/ns-allinone-3.27/ns-3.275 ||

Figure 12. Output message of the first script.

2.8. Install Eclipse CDT

It is worth mentioning that there are two ways to install Eclipse CDT: either running the commands
of installation from a terminal, or using the Synaptic package manager. In this article, we choose the
first option, because in the second alternative, the synaptic package needs to be installed and in some
cases you may experience some errors in this installation process. Having said that, open a terminal
and execute the following command:
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| 1 | sudo apt-get install eclipse-cdt

Figure 13. Command to install the Eclipse CDT

The image below shows how it looks upon successful execution

B3 jose@ubuntu: ~

Adding debian:NetLock_Motary_=Class_A=_Root.pem

Adding debian:NetlLock Arany_=Class_Gold=_Fétanisitvéany.pem
Adding debian:SwissSign_Platinum_CA_-_G2.pem

done.

Setting up libosgi-compendium-java (5.0.0-3) ...

Setting up libfelix-gogo-command-java (0.14.0-2) ...
Setting up eclipse-rcp (3.8.1-8) ...

Setting up eclipse-platform (3.8.1-8) ...

Ssetting up eclipse-cdt (8.6.0-1) ...

Setting up eclipse-jdt (3.8.1-8) ...

Setting up eclipse-pde (3.8.1-8) ...

Setting up libfelix-shell-java (1.4.3-1) ...

Setting up libfelix-utils-java (1.6.0-1) ...

Processing triggers for libc-bin (2.23—0ubuntu5) v
Processing triggers for systemd (229-4ubuntuil3) .
Processing triggers for ureadahead (0.100.0-19) ..
Processing triggers for ca-certificates (28168184ubuntu1)
Updating certificates in /etc/ssl/certs..

0 added, © removed; done.

Running hooks in fetc/ca-certificates/update.d...

done.
done.

Figure 14. Successful installation of Eclipse CDT

3. Install Java Development Kit (JDK)

3.1. Prerequisite Package for Java

As a first step, it is necessary to check the java version in Ubuntu. For this, in a terminal use the
following command:

| 1 | sudo java-version

Figure 15. Command to check the Java version in Ubuntu.

If you do not have any java version installed, you should see output that looks similar to the
following:

jos@ubuntu:~$ java -version

The program 'java' can be found in the following packages:
* default-jre

* gcj-4.8-jre-headless

* ppenjdk-7-jre-headless

* gcj-4.6-jre-headless

* ppenjdk-6-jre-headless

Try: sudo apt-get install <selected package=

jos@ubuntu:~$

Figure 16. Prerequisite Package for Java JDK.
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Now, install all packages required by java (e.g. sudo apt-get install default-jre). Afterwards, you
should see something like the following:

x jose@ubuntu: ~

Adding debian:Comodo Trusted Services root.pem

Adding debian:Microsec_e-Szigno_Root_CA_2009.pem

Adding debian:Verisign_Class_3_Public_Primary_Certification_Authority.pem
Adding debian:ComSign_CA.pem

adding debian:Verisign_cClass_1_Public_Primary_Certification_Authority_-_G2.pem
Adding debian:GeoTrust_Primary_Certification_Authority.pem

Adding debian:GlobalSign_Root_CA_-_R2.pem

Adding debian:AffirmTrust_Networking.pem

Adding debian:EC-ACC.pem

Adding debian:NetLock_MNotary_=Class_A=_Root.pem

Adding debian:NetLock_Arany_=Class_Gold=_Fdtandsitvany.pen

adding debian:SwissSign_Platinum_CA_-_G2.pem

done.

Processing triggers for libc-bin (2.23-0ubuntus) ...

Processing triggers for ca-certificates (201681@84ubuntul) ...

Updating certificates in /etc/ssl/certs...

0 added, ® removed; done.

Running hooks in fetc/ca-certificates/update.d...

done.
done.
-5

Figure 17. Successful installation of the prerequisite Package for Java.

3.2. Install Oracle Java JDK 8

For this tutorial, the JDK 8 package is the last available version in the official Java website
http://tipsonubuntu.com/2016,/07/31 /install-oracle-java-8-9-ubuntu-16-04-linux-mint-18/.
Once the Java version is chosen, download Oracle through the following line in a terminal:

| 1 |sudo add-apt-repository ppa:webupd8team/java

Figure 18. Command to download the Oracle Java.

If the download is successful, you should see the following output. Also, you will be asked if you
want to continue, press [ENTER].

ns3@ns3-Parallels-virtual-Platform: ~/ns3/ns-allinone-3.27/ns-3.27

Oracle Java 9 (for both Ubuntu and Debian): http://www.webupd8.org/2015/02/install-oracl
-java-9-in-ubuntu-linux.html

oracle JDK 9 is now considered stable. There are currently only 64bit builds (no other b
uilds are available for download: http://www.oracle.com/technetwork/java/javase/download
s/index.html )

More info: https://launchpad.net/~webupd8team/+archive/ubuntu/java

Press [ENTER] to continue or ctrl-c to cancel adding it

lgpg: keyring ~/tmp/tmptlvhjq9p/secring.gpg' created

lgpg: keyring " /tmp/tmptlvhjq9p/pubring.gpg' created

lgpg: requesting key EEA14886 from hkp server keyserver.ubuntu.com
lgpg: /tmp/tmptlvhjq9p/trustdb.gpg: trustdb created

lgpg: key EEA14886: public key "Launchpad VLC" imported

lgpg: no ultimately trusted keys found

lgpg: Total number processed: 1

lapg: imported: 1 (RSA: 1)

oK
|ns3@ns3-Parallels-virtual-Platform:~/ns3/ns-allinone-3.27/ns-3.275 I

Figure 19. Message for downloading Java.

After that, it’s necessary check updates in the repositories using:sudo apt-get update.
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Although Oracle JDK 9 is now considered stable, it is not compatible with Eclipse. We have to
type the following command to install Oracle Java 8:

| 1 | sudo apt-getinstall oracle-java8-installer

Figure 20. Command to install Oracle Java.

Next step, you must accept the license terms by pressing [Ok] and [Yes]

| Configuring oracle-java8-installer |

Oracle Binary Code License Agreement for the Java SE Platform Products
and JavaFX

You MUST agree to the license available in http://java.com/license if
you want to use Oracle JDK.

| configuring oracle-javas-installer |

In order to install this package, you must accept the license terms, the
"Oracle Binary Code License Agreement for the Java SE Platform Products
and JavaFX ". Mot accepting will cancel the installation.

Do you accept the Oracle Binary Code license terms?

<No=>

Figure 21. Acceptance of the License Agreement.

If you find below output it means your installation is successful.

usr/bin/serialver (serialver) in auto mode

update-alternatives: using fusr/lib/jvm/java-8-oracle/bin/wsgen to provide /fusr/
bin/wsgen (wsgen) in auto mode

update-alternatives: using fusr/lib/jvm/java-8-oracle/bin/wsimport to provide fu
sr/bin/wsimport (wsimport) in auto mode

update-alternatives: using fusr/lib/jvm/java-8-oracle/bin/xjc to provide /fusr/bi
n/xjc (xjc) in auto mode

update-binfmts: warning: current package is openjdk-9, but binary format already
installed by openjdk-8

update-alternatives: using fusr/lib/jvm/java-8-oracle/jre/lib/amd64/1ibnpjp2.s0
to provide fusr/lib/mozilla/plugins/libjavaplugin.so (mozilla-javaplugin.so) in
auto mode

loracle JRE 8 browser plugin installed

lOracle IDK 8 installed

W Impor tan t#HHHEIT

To set Oracle JDK8 as default, install the "oracle-java8-set-default" package.
E.g.: sudo apt install oracle-java8-set-default

lon Ubuntu systems, oracle-java8-set-default is most probably installed
automatically with this package.

[ AR R R A

Setting up oracle-java8-set-default (8u121-1~webupds~-8) ...
%

Figure 22. Successful installation of Oracle Java.
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Once the installation has been completed, the command of Fig. 15 produces the following output:

jose@ubuntu: ~

:~% java -version
java version "1.8.8_121"
ava(TM) SE Runtime Environment (build 1.8.0_121-b13)
ava HotSpot(TM) 64-Bit Server VM (build 25.121-b13, mixed mode)

%

Figure 23. Installed version of Java in Ubuntu.

4. Install and Configure Eclipse IDE for C/C++ Developers

4.1. Download and Install Eclipse IDE

Before installing Eclipse IDE, you should check if your operative system (OS) is 32bit or 64bit
version by using:uname -m. With this information, download the suitable package for your Ubuntu
version from website https://eclipse.org/downloads/. Later, unpack the Eclipse package and install it
by using the commands from a terminal:

cd Downloads/

tar-xvzf eclipse-inst-linux64.tar.gz
cd eclipse-installer/

Jeclipse-inst

| R [ |

Figure 24. Commands to download and install Eclipse IDE.

A window will open to you. Choose "Eclipse IDE for C/C++ Developers"

ecll pse by Oomph

I,-—)% Eclipse IDE for Java Developers
he

The essential tools for any Java developer, including a Java IDE, a Git client, XML
Editor, Mylyn, Maven and Gradle integration

«! E Eclipse IDE for Java EE Developers

Tools for Java developers creating Java EE and Web applications, including a
Java IDE, tools for Java EE, JPA, JSF, Mylyn, EGit and others.

e Eclipse IDE for C/C++ Developers
Lad
An IDE for C/C++ developers with Mylyn integration.

@ Eclipse IDE for JavaScript and Web Developers

The essential tools for any JavaScript developer, including JavaScript, HTML,
CSS, XML languages support, Git client, Mylyn, and tools for Cordova...

Figure 25. Available versions of Eclipse IDE.


https://eclipse.org/downloads/
http://dx.doi.org/10.20944/preprints201805.0313.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 May 2018 d0i:10.20944/preprints201805.0313.v1

10 of 19

next step, click on "Install". It will take a few minutes.

eCI|pse|nSta”er by Oomph

C Eclipse IDE for C/C++ Developers
+4
An IDE for C/C++ developers with Mylyn integration.

NISENEWLL RS [Tal/home/jose/eclipse/cpp-neon
& INSTALL

\4

{ BACK

Figure 26. Eclipse IDE installer.

Then, accept the license terms, and then wait to see if package is installed successfully. Afterwards,
click on ¢ Launch" and Eclipse IDE will open to you.

workspace - C/C++ - Eclipse

ke @,Q,wi\i.@-ﬁgvlﬁ-@viﬁvﬁv&-Qviggoﬂv; B
>l vt - - (QuickAccess}; 5 @
[75 Project Explorer 2 = 8 = 8 |[|[:Eor ™ = A
=& - T
An outline is not available.
[#7 Problems | Tasks & Console 52 | Properties ! Call Graph = B~~~ = 0O
No consoles to display at this time.

Figure 27. Eclipse IDE interface.

4.2. Configure Eclipse Setting for NS-3 Environment

4.2.1. Install MercurialEclipse

To achieve a friendly environment between Eclipse and NS-3, MercurialEclipse plugin needs to
be installed for efficient project management. There are two ways to install MercurialEclipse, in this
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tutorial both techniques are explained. In addition, it is shown the pros and cons of each of these options.
Option 1

This alternative has a major drawback, the MercurialEclipse installation package is unavailable in
the official Eclipse Studio website, this issue is shown below. On the other hand, for this option, use
the following instructions:

% In the main menu go to Help — Install New Software
* In “Work with" textbox enter the following website http://cbes.javaforge.com/update and clicking

on “Add".
* A new window will open to you. In “Name" textbox enter again the website http://cbes.javaforge.

com/update and pressing the “OK" button.

Available Software

Check the items that you wish to install. \9.?

8 .
Work with: | http://cbes.javaforge.comfupdate - Add...

Find more software by working with the "Available Software Sites” preferences.

‘t_\,fpe filter text

Name Version
» (1000 codeBeamer Eclipse Studio (with Mylyn)

Select All Deselect All
Details
Show only the latest versions of available software Hide items that are already installed
Group items by category What is already installed?

| show only software applicable to target environment

Contact all update sites during install to find required software

¥ - M C
@ <Back Next > Cancel Finish

Figure 28. MercurialEclipse installer-Option 1.

As previously mentioned, the only available repository in the Fig. 28 is the codeBeamer Eclipse
Studio package. Therefore, we recommend using option 2.

Option 2

This alternative is an user-friendly application, but the Eclipse Marketplace tool needed for
this option is only available in the latest versions of Eclipse IDE. However, this article provides the
installation instructions for latest portable eclipse, so you will not have any problem. Then, follow the
instructions for this choice:

* In the main menu go to Help — Eclipse Marketplace
x Click on Search tab and write “MercurialEclipse"
* Click on “Install".
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Eclipse Marketplace

Eclipse Marketplace -'._
Select solutions to install. Press Install Mow to proceed with installation. 8

Press the "more info" link to learn more about a solution.

{| search Recent Popular Favorites Installed >

Find: | @ MercurialEclipse] @ | | AllMarkets ~ | | All Categories ¥ | | Go

MercurialEclipse 2.2

MercurialEclipse is a plugin for the Eclipse IDE providing suppork for the
Mercurial distributed version control system. Please note: Mercurial
binaries must be... more info

by MercurialEclipse Projeck, EPL
mercurial distributed version control dvcs hg scm ...

r 33 # | Installs: 106K (1,570 last month) Install

MercurialEclipse (was: HgEclipse) 1.8
] H_gE;!ipse i_s a pl_ugin proviqing suppqr_l:_for_the h_i_ghly popular M?rcurial

Figure 29. MercurialEclipse installer-Option 2.

then, accept the license terms and press the Finish button

: Eclipse Marketplace

&

Licenses must be reviewed and accepted before the software can be
installed.

License text (For MercurialEclipse 2.2.0.201610221041):

Eclipse Public License-v 1.0

THE ACCOMPANYING PROGRAM IS PROVIDED UNDER THE TERMS OF THIS ECLIPSE
PUBLIC LICENSE ("AGREEMENT"). ANY USE, REPRODUCTION OR DISTRIBUTION OF
THE PROGRAM CONSTITUTES RECIFIENT'S ACCEPTANCE OF THIS AGREEMENT.

1. DEFINITIONS

"Contribution” means:

a) in the case of the initial Contributer, the initial code and documentation distributed
under this Agreement, and

b) in the case of each subsequent Contributor:
i) chanaes to the Proaram, and

i) additions to the Proaram:
© 1accept the terms of the license agreement

() 1do not accept the terms of the license agreement

® <Back Next > Cancel Finish

Figure 30. Acceptance of License Agreement for MercurialEclipse.
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4.2.2. Create a New C++ Project

Now, it is time to create the first C++ project with the necessary configurations to link NS-3 with
Eclipse IDE. To this end, follow the instructions:

* Go to File - New — C++Project

Fill the settings with the information below:

Choose a project name

Select Cross GCC compiler
Select NS-3's folder as location
Click on “Next"

EEE

C++ Project

C++ Project

—

{1 Directory with specified name already exists. |

Project name: [Tutorialns3 ‘

"] Use default location

Location: | /home/jose/ns3/ns-allinone-3.25/ns-3.25 Il Browse...

Choose file system: = default +

Project type: Toolchains:
» & GNU Autotaols [Ccosoee 1
v (&= Executable Linux GCC

@ Hello World C++ Project
» = Shared Library
» (= StaticLibrary
» = Makefile project

Show project types and toolchains only if they are supported on the platform

@ <Back Next > Cancel Finish

Figure 31. Configurations for the new C++ Project.

Next step, click on "Next" and “Finish". The new C++ project was created:

* workspace - C/C++ - Eclipse
o~ D A B VN ETE TGO B O TR U @S S

- - & - -

[Quick Access ||| & (@

[y Projecte 2| = B = 80 ® ™ = B8

Sk - -

» (55 TutorialMS3 [default] ‘ An outline is not
available.

[#] Problems & Tasks B console 22 T Properties ¥i Call Graph = B

B v

No consoles to display at this time.

Figure 32. Eclipse IDE interface.

Share the project, To do that: Right click on the C++ project — Team — share project. In
the new window choose the “Mercurial” option and click on “Next"
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share Project

Share Project l,-f e
Select the repository plug-in that will be used to share the selected project. | <$—>

Select a repository type:

& Git

- Mercurial

® <Back Next > Cancel Finish

Figure 33. Mercurial plugin selection.

Confirm the Mercurial Repository Location and press the “Finish" button

share Project |

Mercurial Repository Location Setup

Confirm the location For the new Mercurial repository.

Selected repository ( /homefjose/ns3/ns-allinone-3.25/ns-3.25

® <Back Mext = Cancel Finish

Figure 34. Mercurial plugin location.

4.2.3. Configure WAF Builder

Waf is a piece of software written in Python and used to help building software projects [14]. As
shown in Fig. 11, the setting of this tool is essential for running the NS-3 scripts. Knowing this, follow
the instructions:

* Right click on the C++ project — Properties — C/C++ Build.

x Uncheck the box Use default build command

x Uncheck the box Generate makefile automatically

x In “Build command" write the location to walf, in my case
“/home/jose/ns3/ns-allinone-3.25 /ns-3.25 /waf"

x In “Build directory”" write the location  to build, in my case

“/home/jose/ns3/ns-allinone-3.25/ns-3.25 /build"

Now, switch to Behavior tab and change the word "all" to "build" in the box incremental build

4.2.4. Configure the debugger

This setting aims to debug a test application under the scratch folder. Here are the steps:
* In the main menu go to Run — Debug Configurations

* Click on C/C++ Application and choose the C++ project created, in my case “TutoriaNS3Debug"
x Click on the “Browse" button under the “Project" section and select the current project
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"type filtertext @ | C/C++ Build & ow v -
} Resource
Builders Configuration: | Debug [Active] ~ | | Manage Configurations...
» C/C++ General
Linux Tools Path ElBuilder settings  @Behavior <" Refresh Policy
Mer-(unal Builder
Projeck References
Run/Debug Settings Builder type: External builder =
» Task Repository [ Use default build command
Task Tags r \
+ validation Build command: | /fhome/jose/ns3/ns-allinone-3.25/ns-3.25/waf Variables...
WwikiText Makefile generation
"] Generate Makefiles automatically Expand Env. Variable Refs in Makefiles
Build location
Build directory: '/home/jose/nsafns—allinoneS.ZS[ns—3.25/build\
Workspace... | | File system... | | Variables...
Restore Defaults Apply
® Cancel OK
Figure 35. WAF Builder Settings.
[typefiltertext @ | C/C++ Build (=1 - -
» Resource
Builders Configuration: | Debug [ Active] ¥ | | Manage Configurations...
+ C/C++Build
¥ C/C++ General [El Builder Settings | @Behavior «*Refresh Policy
Linux fo:ls Path Build settings
Mer.curla Stop on first build error ("] Enable parallel build
Project References S ——"
Run/Debug Settings B s
» Task Repository Use parallel jobs: | 2 = || <»
Task Tags Use unlimited jobs
» Validati
W:kliTaexI:n Workbench Build Behavior
workbench build type: Make build target:
("] Build on resource save (Auto build) | all Variables
Note: See Workbench automatic build preference
Build (Incremental build) build] | [ variables...
Clean [ clean | [ variables...
Restore Defaults Apply
® Cancel OK
Figure 36. WAF Builder Settings.
x Click on the “Search Project" and type “scratch-simulator"
Switch to Environment tab, and click on “New" to create a new variable. Write

“LD_LIBRARY_ PATH" in the name field. On the other hand, in the value name file write

the directory where build exists, in my case “/home/jose/ns3/ns-allinone-3.25/ns-3.25/build". Finally,
verify that "Append environment to native envir press the “Apply" and “Close" buttons.


http://dx.doi.org/10.20944/preprints201805.0313.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 May 2018

d0i:10.20944/preprints201805.0313.v1

16 of 19

Debug Configurations

Create, manage, and run configurations ﬁ\

CEB%X B3®-~-

Name: | TutorialNS3 Debug

( type Filter text @ | Main . #: Arguments | B Environment| % Debugger| %~ Source| © common
~[E]c/c++ Application Project:
B TutorialNs3 Debug [ Tukerialns3 | Browse...
[€]¢/C++ Attach to Application el
[c]¢/C++ Postmortem Debugge: ,/ +* Application:
[€]¢/C++Remote Application | build/scratch/scratch-simulator
B Launch Group B .
Variables... Search Project... Browse...
Build (if required) before launching
Build Configuration: | Select Automatically -
*) Enable auto build _) Disable auto build

Use workspace settings Configure Workspace Settings...
P 9 g P g

Revert Apply
Filter matched 6 of 6 items nee

)

Close Debug

Figure 37. Debug configurations.

; Debug Configurations

Create, manage, and run configurations

CEX B3~ Name: | TutorialNS3 Debug

( type filter text @ | Main [®:- Arguments [ B Environment ._%* Debugger | %~ Source| = Common
~[Elc/c++ Application Environment variables to set:

o TutorialNS3 Debug Variable value New...
[E]c/C++ Attach to Application ® LD LIBRARY_PATH i fhome/jose/ns3/ns-allinone-3.25/ns-3.25/build select.
[Elc/C++ Postmortem Debugger —_—
[Elc/c++ Remote Application Edit...
# Launch Group

Remove
© Append environment to native environment
*) Replace native environment with specified envirenment
Revert Apply
Filter matched 6 of 6items B
® Close Debug

Figure 38. Debug configurations.

4.2.5. Configure External Runner

The purpose of this configuration is to link the commands used to run a program (See Fig. 11) to
the Play button of Eclipe IDE interface. For this, follow the steps provided:

* Go to Run — External Tools — External Tools Configuration
* Add a new program (e.g. Run)

* In location textbox, write your waf location (e.g. /home/jose/ns3/ns-allinone-3.25/ns-3.25/waf)
x In Working Directory textbox, write your NS-3
/home/jose/ns3/ns-allinone-3.25/ns-3.25)

* In Argumentes textbox, type: —run “$string prompt" —vis
x Click on “Apply"

directory (e.g.
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External Tools Configurations

Create, ge, and run i 0

Run a program

CExXx B®~ Name: [ Run
(type filter text @ || [Elmain & Refresh) [ Build| B Environment| = Common
~GuProgram Location:
( /home/jose/ns3/ns-allinone-3.25/ns-3.25/waf
BrowseWorksEace... Browse File System... Variables...
working Directory:
( /home/jose/ns3/ns-allinone-3.25/ns-3.25
Browse Workspace... | | Browse File System... Variables...
Arguments:
—run ${string_prompt} —vls

Variables...

Note: Enclose an argument containing spaces using double-quotes ().

Filter matched 2 of 2 items Revert Apply

Close Run

Figure 39. External Tools Configurations.

4.2.6. Running the first script in NS-3 on Eclipse IDE

After all installation steps have been completed, an example program must be run to verify the
successful integration of NS-3 on Eclipse. It is worth mentioning that any NS3 script can be chosen.
For this tutorial, the “ third.cc ” script of the default examples of NS-3 repository is shown. Then, the
steps for running a program file:

* Go to C++ Project_name (e.g. TutorialNS3) — Examples — Tutorial and double click on
“third.cc" to open it.

x workspace - C/C++ - TutorialNS3 /fexamples/tutorial/third.cc - Eclipse

i @v%vmi\g;@vﬁﬁvﬁv@v}#vﬂv@gv‘;vigganEI7I B E W
v o - - | Quick Access |{| = | ([@&)
[ Project Explorer 52 = B |[g third.cc 2 I = 8 ||[Eonr ™ = B8
& 1 = -*- Mode:Cs++; c-file-style:"gnu"; indent-tabs-mode:nil; - 4 % S 5
== i 3® * This program is free software; you can redistribute it amt 2% B et
} zmnaming 16 -
: 17 #include "ns3/core-module.h"
»
ﬁ,realt.lme 18 #include "ns3/point-to-point-module.h" o 3 dule.h
¥ Erouting 19 #include "ns3/network-module.h" ns3/core-module.
* zgsocket 20 #include "ns3/applications-module.h” U ns3/pointto-point-m
21 #include "ns3/wifi-module.h" u -
" stats 22 #include "ns3/mobility-module.h” - ns3/netv..¢ork- el
» e tcp 23 #include "ns3/csma-module.h" U ns3/applications-mot
» Ggtraffic-control 24 #include "ns3/internet-module.h" a1 ns3/wifi-module.h
i 2 U ns3/mobility-module
~gtutorial 26= // Default Network Topology Ly
v [& Fifth.cc 27 /7 U ns3/csma-module.h
. 28 Numb f fi d be i d to 25@ 3
» [ first.cc = ﬁ umber of wifi or csma nodes can be increased up to 2. ns3/internet-module.
¥ [& Fourth.cc 3 /7 Rank @ Rank 1 & ns3
» [ hello-simulator.cc 31 ‘i’: LI LTl @ °g_log:ns3:LogComg
» [& second.cc : _ X
} [@ seventh.cc [£2 Problems = Tasks | & Console 22 [ Properties ¥ Call Graph = B8
» [ sixth.cc O 6@ HHE=& mB~~
- B third.cc CDT Build Console [TutorialNs3]
|5 examples-to-run.py
Writable Smartinsert  1:1

Figure 40. Example Script file.

From the Run menu, select the name of external runner created, in my case “Run". The following
window appears, write the name of the program file without using the extension.
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™ Wvariable input

Pleaseinputavalue

 third|

Cancel OK

Figure 41. Enter the Project's name.

Finally, press “F3" button to simulate the program file

Zoom: 2,055 . Speed: 1000 Time: 2.400000 s Snapshot  Simulate (F3)
¥ Advanced

Show transmissions Misc Settings

@ Allnodes 1,00 05
Selected node - o
Disabled Node Size Tx. Smooth Factor (s)

Figure 42. Output simulation.

This concludes our tutorial. To learn more, please read the references.

5. Additional Material

This tutorial includes a virtual machine with NS-3 simulator and Eclipse IDE.

6. Conclusions

A simulator is a very useful tool for learning and research. However, the first steps can be somewhat
difficult and its complete domain is a long process. This work aims to ease the path of researchers
by presenting a tutorial that indicates step by step how to install NS-3 in conjunction with Eclipse.
Eclipse can become essential to debug elements (protocols) or create new ones. It help to track errors
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and better understand the interactions between these components. As a future work we plan to develop
a similar tutorial for another well-known simulator, OMNET ++. In addtion, we want to develop a
tutorial that facilitates the execution of block simulations and their subsequent analysis.
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