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ABSTRACT

Aim of this paper is to provide a complete instructions for
creating OpenFlow infrastructure using Estinet8.1. Estinet8.1
is both network emulator and simulator which provide
capability to simulate and control various Ver 1.3.2 and Ver
1.0.0 OpenFlow switches using real-world controllers like
NOX, POX, Floodlight and Ryu by running on a host in
Estinet simulated network. This Paper provides a brief
guideline in a hierarchical manner to install OpenFlow
network tool. This easier step by step approach provide users
to tackle problems during the installation.
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1. INTRODUCTION

In today’s era network should able to fulfil the increasing
demand and handle dynamic traffic too. To come up with new
technologies for networks [1] [2], we need a platform where
the implementation of experiments or modifications and
checking of results can be perform. Here to create a platform,
Software Defined Networking [3] is used. Software defined
Networking is the approach for network virtualization in it
control plane (software) is separated from data plane
(hardware) and implemented on an external controller and
OpenFlow [4] [5] [6] is widely used SDN solution. Linux is
the best platform for network virtualization, implementation
and testing. Here Estinet8.1 [7], world-renowned software
tool which supports the latest Fedora 17 Linux distribution to
create network virtually using OpenFlow [8] [9]. Controllers
like NOX [10] [11], POX [12], Floodlight [13] and Jha [14]
are used in open flow network to manage the flow control.
NOX [10] [11] is most widely used controller since it is
written in C++/python.

The whole paper covers the following sections: Section 2
describes the introduction to EstiNet and its installation.
Section 3 discusses the running of EstiNet with the help of
three terminals. Section 4 consists the implementation of
OpenFlow network topologies. Section 5 & 6 describes the
process to configure the OpenFlow network nodes and
simulation respectively. Paper also covers the issue occurs
during installation process with proper justification. Finally
Section 7 concludes the whole paper.
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2. ESTINET AND ITS INSTALLATION

EstiNet OpenFlow network simulator and emulator [7], uses
specific approach to testing the performances and functions of
OpenFlow controllers. By using a productive simulation
terminology, called kernel re-entering [15], EstiNet combines
the advantages of both the simulation and emulation
approaches. In EstiNet simulated network, each simulated
host is able to run the real operating system of Linux, and any
UNIX-based real application program can easily run on a
simulated host without any modification. With the help of
these capabilities, simulation results of EstiNet are as correct
as those produced from an emulation while still keeping the
various advantages of the simulation approach. To install the
EstiNet it is necessary that Fedora 17 Linux distribution must
be running on PC. Installation is done with following steps:
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2.1 Install EstiNet- EstiNet Membership

To download EstiNet one can have to be a member. To be a
member follow the steps: Go to www.estinet.com -
Supports > Customer Registration - Filling the form >
Enter Personal Information - Verify Email Address ->
Customer Login—> Click on Free Trial> Check your Email
(consisting license key along with ftp account’s user name
and password).

- 0 i R More - 1of117

Dear Sir:
Thanks for your interests in EstiNet simulator.
You have successfully applied for an EstiNet free trial license on 2015/01/23 at 13:46:34 |

EstiNet simulator is required to be installed on the Linux Fedora 20 64-bit operating system
Please make sure you have installed the compatible operating system for EstiNet simulator

To download and install EstiNet simulator, you need to have the EstiNet FTP account/password
and EstiNet simulator license key
Please find the related information as below.

[FTP Password: estinet

EstiNet simulator free trial license key:
OUCDSX4PEJIRJBET05PKDUMB7SNFTID64XHHBPZZIWFG2JQTASS3MBODESZFQB9G

‘our Customer ID: 100497
License key expiration : 2015/02/23 13:46:34
== Important Information ===: =

Fig1l

2.2 Install EstiNet- Download EstiNet: To
download EstiNet Go to ftp://ftp.estinet.com/ > Enter the
user name and password mentioned in email After entering
the credentials in ftp server user can save the Estinet Zip file
as shown in Fig.2

Fle Edt View History Bookmarks Tools Help
B Index of ftp:/ftp.estinet.com/ 1

£ B 577 estinet.com vE | Q

1 Opening EstiNet-8.1.4.3266.zip
You have chosen to open

Index of ftp://ftp  Estter-8.1432662p

whichis & Zip archive (128 MB)
Up to higher level diref

from: fep:/fftp.estinet.com
Name What should Firefox do with this file?
5 EstiNet N . PM
= O Openwith | Archive Manager (default) 4
Bfedora173202 DPM
¥ SaveFile

C Do this automatically for files like this from now on.

iy ¢

2.3 Install EstiNet- Unzip EstiNet package:
To unzip the package, user can directly access the
InstallPackage folder by double clicking the Zip file. User can

also unzip the file by running the Command- tar -xvf estinet-
XXXX.tar.bz2 with the root privilege in the terminal using
following steps shown in fig.3.

apoorv@localhost:thome/apoorv/Downloads/EstiNet-8.1.4.3266/InstallPackage

File Edt View Search Terminal Help

[apoorv@localhost ~]$ su

Password:

[root@localhost apoorv]# cd Downloads

[root@localhost Downloads)# 1s

EstiNet-6.1,4,3266 EstiNet-8.1.4.3266.zip
[root@localhost Downloads)# cd EstiNet-8.1.4.3266
[root@localhost Estilet-8.1.4.3266]# 1s

InstallPackage Manual

[root@localhost Estilet-8.1.4.3266]# cd InstallPackage
[root@localhost InstallPackagel# s
estinet-8.1,4,3266-1.fcl7,x86.alpha
estinet-8,1,4,3266-1, fc17.x86.alpha, tar, bz2
[root@localhost InstallPackagel# tar -xvf estinet-8.1.4.3266-l‘fc17,x86.a1pha.tar.bz2|

Fig 3

After unzipping the file InstallPackage folder must be
containing the folders shown in Fig.4

InstallPackage
File Edit View Go Bookmarks Help

—

Computer < Downloads  EstiNet-8.14.3266 | & Qsearch

Home

[ Documents D @
L

B0ownloads | iers 143066 estnet8143266-
B Music Lfcl7x86alpha  1fc17.x86.alpha.

Pictures tar.bz2
Videos
& File System
ﬁ Trash
Network

E Browse Net...

Fig 4

2.4 Install EstiNet — Execute install script:
After unzipping the package, user can find a script named
“install.sh” in unzipped directory. Run the command


http://www.estinet.com/
ftp://ftp.estinet.com/
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Jinstall.sh with root privilege to start installing EstiNet
shown in fig.5.
apoorv@localhost:/h /; rv/Downloads/EstiNet-8.1.4.3266/InstallPackage/estinet-8.1.4...

P

** Would you want to disable SELinux? [yes/no](Yes)

>
éED[‘RT: modify the SELinux configuration ... ok
File Edit View Search Terminal Help

[apoorv@localhost ~]$ su

Password:

[root@localhost apoorv]# cd Downloads

[root@localhost Downloads]# cd EstiNet-8.1.4.3266

Create the Default Simulation User Account

STATE: create a new user account (estinet) as the default simulation user acco

[root@localhost EstiNet-8.1.4.3266]# cd InstallPackage €

[root@localhost InstallPackage]# cd estinet-8.1.4.3266-1.fcl7.x86.alpha

[root@localhost estinet-8.1.4.3266-1.fc17.x86.alphal# ./install.shf] x Ihe initial account name/password of this newly created account is estinet/est
ine
* The GUI program will use this account/password as the default simulation user
account/password.

* Creating this account here is for a lazy user's convenience because he (she) d

oes not need to

* create an account and then use the account/password in the GUI program to run

up a simulation.

* A prudent user should change the initial password of this account to a new one
and then use the

* new password in the GUI program to run up a simulation."

** Would you want to create a new user account (estinet) as the default simulatio
es)

adduser: user 'estinet' already exists

REPORT: create a yser account (estinet) ... ok

Fig 8

Fig5
2.5 Install EstiNet — Installation Query 1: 2.8. Install EstiNet — EstiNet hack kernel:

Disable SELinux when installing by answering yes to After the installation it is recommended to reboot the system
continue in figé by entering command reboot with the root privilege as shown
in fig.9.

apoorv@localhost:/home/apoorv

File Edit View Search Terminal Help

[apoorv@localho
word:
[root@localhost apoorv]# rebootf]

Modify the SELinux Configuration

STATE: modify the SELinux configuration

* By default,
1f SELinu

the

* EstiNet client program. To run EStiNet corrac

* Would you want to disable SELinux? [yes/no](Yes)
ey .

Fig6
2.6 Install EstiNet — Installation Query 2: To Fig 9

create a new Linux user account estinet/estinet, please answer 2.9 Install EstiNet — EstiNet User Account:
yes to continue shown in fig.7. After reboot user find a new user account named estinet and
password estinet created by EstiNet as shown in fig.10 & 11.

* By default, the SELinux option is enabled in Fedora. However,
* if SELinux option is enabled, it will decline to execute the EstiNet engine or

iNet client program. To run EstiNet correctly, you should disable SELinux. Thu 14:06

** Would you want to disable SELinux? [yes/no](Yes)
>y

REPORT: modify the SELinux configuration ... ok
- Create the Default Simulation User Account

STATE: create a new user account (estinet) as the default simulation user acco
unt

The initial account name/password of this newly created account is estinet/est

inet.
* The GUI ram will use this account/password as the default simulation user
account/p: 3

* Creating this account here is for a lazy user’s convenience because he (she) d

oes not need to

nt and then use the account/password in the GUI program to run

(estinet) as the default simulatio

new user account

Fig7

2.7 Install EstiNet — Installation Query 3:
Choose the version of NOX controller to install shown in
fig.8. Fig 10
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Thu 14:09

Password:

Cancel Signin

Fig 11

2.10 INSTALL ESTINET- License

Certificate: Enter the license key using command
inputkey in terminal with root privilege and after that use
reserve command to reserve the key shown in fig.12.

root@localhost:~

File Edit View Search Terminal Help

[estinet@localhost ~]$ su -

Password:

[root@localhost ~]# inputkey

Please enter your license key:
6JO7EN3ERZETZTUPZMHWDCWC 2622001 XRZIBBTGHXREEZAZNN2L0426ALXPKI160

[root@localhost ~]# reserve

LogID : 59700

You have failed to reserve your seat as the seat has already been reserved/occup
ied.

If you are trying to make a new reservation on a different machine, you have to
cancel the previous reservation on the machine where you made the previous reser
vation.

[root@localhost ~1# [

Fig 12
3. RUN ESTINET- Open three Terminals:

User is directed to open three tab in same terminal with the
help of right click + new Tab or Ctrl + Alt + t as shown in
fig.13.

estinet@localhost:~
File Edit View Search Terminal Tabs Help
estinet@localhost:~ estinet@Llocalhost:~ estinet@localhost:~
[estinet@localhost ~1$
I

3.1 Run Estinet-Run dispatcher: use the
command dispatcher in Terminal 1 with root privilege to run
dispatcher as shown in fig.14.

root@localhost:~
File Edit View Search Terminal Tabs Help

| root@localhost:~
[estinet@localhost ~]$ su -
Password:

[root@localhost ~]# dispatcher
ServerSocket listen to port:9810
ServerSocket listen to port:9800
(Active:0| fd:3) (Active:l| fd:4)

estinet@localhost:~ estinet@localhost:~

Fig 14

3.2 Run Estinet- Run coordinator: use the
command coordinator in Terminal 2 with root privilege to
run coordinator shown in fig.15.

root@localhost:~

File Edit View Search Terminal Tabs Help

root@localhost;~ root@localhost estinet@localhost:~
[estinet@localhost ~]$ su
Password:

[root@localhost ~]# coordinator

sr/local/estinet/bin/

Socket listen to port:9830 FD:4

ket listen to port:9840 FD:5

ket listen to port:9880 FD:6
UnixDomainSocket Bind Path:/tmp/estinet FD:7

[To Dispatcher...] register|127.0.0.1|9830|9840| IDLE
[From Dispatcher...] OK

Fig 15
3.3 Run Estinet- Run estinetgui: Firstly Use the
command iptables -F in Terminal 3 with root privilege to
putting off Linux firewall then run estinetgui command to
open estinet graphical user interface as shown in fig.16 & 17.

root@localhost:~

File Edit View Search Terminal Tabs Help

root@localhost:~ root@localhost:~

[es st@localhost ~1$ su

word:

[root@localhost ~]# iptables -F
[root@localhost ~]# estinetgui
mkdir /root/.estinet

mkdir /root/.estinet/etc

mkdir /root/.estinet/tmp

root@Llocalhost:~

isKeyValue:0
, value:30, isKeyValue:l
Value:1l

name:ofl3, valu
name:ofl4, value:
name :unknow, valu
name :unknow, value:0@

Fig 16
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Activities EStinetgui.bin

EstiNet 8.1 R,

File Edit G Tools N Tools G Setting N Setting Simulation View Help

XA #» Y4B 8oeIug L[a@ry I8¢ Y3 e J

IR

LE] | BT EER

|BEBREAS AAAAR & &

IDERP

Information

Licensed Capabilities

(Basic) 802.3, 802.11a/g, etc.
ext

80211p

80211n

openflow
simulation_time=30

M

According to the license key, the granted capabilities include: %

4, IMPLEMENTATION

Implementation part of this paper consists the designing part
of OpenFlow network; selection of the number and types of
devices are being used and proper connection between them
as shown in Fig 18

EstiNet 8.1 Momeestinet/Desktop/Experimenttpl X
e £t G Tools  Tooks  Setng  Setg Syndoton Y e
[XAr USjonfouTIug Sjdaty Y Beyyvy
OB | ELITITHERCTTIA UL
DERP

mame AR ey

Fig 18

5. CONFIGURATION

This section deals with Configuration of OpenFlow devices.
To configure any device use double click to change its
properties depend upon type of device used in implementation
of OpenFlow network.

5.1 Controller Configuration: Different
commands are associated to different controllers i.e. to select
particular controller for the implemented design as shown in
fig 19.

Host ID [_‘ Name [HOSTI ‘

Application |Dcwn time |Mobile IP |Emu|ation |

Start time(sl Stop time(s‘ Command Add
0.000000 10.000000 ./nox-core -i ptcp: switch

0.000000 10.000000 #./ryu-manager simple_switc
*
App. Usagel
Il I [«]»]
I Node editor l [ ( ¢ ] [ Cancel I
[_ceanst. ) ——
Fig 19
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5.2 OpenFlow v1.3 Switch Configuration: o
5.2.1. Using Node Editor- As shown in Fig 20. PR 0| O | s o A e
(4 Enable 15t LAG [0 Enable 3¢ LAG
pamofom | |  —
' Aqggregation Port [1.2 greg oo
Algorithe [ROUND_ROBN T oy —
Algorithe Parametee [T Goithm Parameter fRE

Enable 2nd LAG
potNo fiood
Aggregation Port [3.2
Algorithm [ROUND_ROBN
Algorithm Pacametee [T

Fig 22

Parameters Setting

Flow Tatle | Group Table | Meter Table | Buffer | Controtier | Link Aggregation Port | Tunnel Port |
~Turnel Port

8 Grable 15t Turmet

Tunnel SAC @ 15216805

TumelDsT® 15216804

Tunnel ospet por 1000
(5 Enable 2nd Tunnel

Tunel Potwo. 1003

e

Tunnel Protocol |4

Tunel shcw[152 16805
. Tumel osT e [15216808
Fig 20 Tt utnt ot [i5T

5.2.2 Using OFSWV13 (OpenFlow Switch

version 1.3) module- As shown in Fig 21, 22 & 23. Fig 23
5.3. Host Configuration- Following commands are
Parametes Seting used to configure sender or receiver nodes shown in fig 24-
i). Command: stcp —p 9000 1.0.2.2: To configure host as a
Fiow Table | GroupTable | eteTable | Bufer | Contollr |umwanm | et ot | sender node.
-Gl — ii). Command: rtcp —p 9000: To configure host as a receiver
Contoler P Adgess 101 (0 Erale 3 cntoler node.
fonbolluft?ustmon 633 R e

Cutrh Pork b X ,_ Start time (sec) Stop time (sec)
4 Controfler TCP Listen Part 16633 ’7|o.1 (|1o.o
Controfler D [master ct e l_ Cornmnana

’7Irtcp -p 9000 ‘

W

Input file name

I Browse l
] Enable 2nd controller (] Enable 4th controfler
" OK l I Cancel I
TCP Listen Pt [5633 voller TCP Listen Port[5633 —Start time (sec)————————~ Stop time (sec)
0.1 10.0
—Command

|stcp -p 9000 1.0.2.2|

~Input file name

! [

[ ox ) [ cancel ]

Fig 24
Fig 21
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6. SIMULATION & ANALYSIS-
As shown in fig 25 & 26

EstiNet 8.1 home/estinet/Desktop/Experiment tpl
et G 1o K Vo0 S Suihg: I Seth Smeaton L Lo

2]
T A A4 | B Pl B g

Fig 25

EstiNet 8.1 Mome/estinet/Desktop/Experiment.tpl &

Ble €t G Yool Hf Tooks G Setting M Setng Simulation

x
Iy |
D

Ar Hiw~nBoNRINre N ENSS A0S S
oy (oo s EEEEEENS> s QAEUAT /7
R

o

) ot
1|0 000,000 000 000y 5eerer s A Q4> I m pi B

fseiect TWede®5 aseasy

Fig 26
7. CONCLUSION

Now a day’s OpenFlow is emerging topic for researchers and
students. OpenFlow is used to develop an effective and real
time networks. Different kind of tools are needed for the
implementation of an OpenFlow based network. This paper
concludes the installation of Estinet8.1 software and its
implementation as well as simulation for OpenFlow network.
The solutions for basic errors with proper justification is also
described. The main aim of this paper is to make familiar to a
beginner in technologies used in OpenFlow.
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