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Introduction

To experiment with SDN, we need hosts,

openflow switches, wires for connection between

hosts & switches, wires for connecting switches &

SDN controller. Mininet is a software program,

which allows an entire network consisting of

virtual hosts, controllers, switches, and links to be

created and emulated on a single PC.

By using simple commands in mininet, we can

create any type of topology. The minimal topology

is 2 hosts, 1 switch & 1 controller. Large

topologies could contain thousands of hosts,

hundred of switches, links between them &

controller. Network applications such as firewall,

load balancer can be developed and tested on

Mininet. The same application code can be moved

to the actual production infrastructure.



Mininet vs Testbeds and Simulation Tools

• Mininet is inexpensive, always available, quickly reconfigurable as compared to
hardware testbeds such as GENI, VINI, FIRE, Emulab .

• As compared to simulators such as EstiNet, ns-3, Mininet runs real, unmodified code.



Different Mininet Topologies

• Minimal

• Single

• Reversed

• Linear

• Tree

• Custom



Minimal Topology

# mn --topo=minimal
or
# mn

switch/host interfaces ip address mac address
s1 s1-eth1,s1-eth2 --- random
h1 h1-eth0 10.0.0.1 random
h2 h2-eth0 10.0.0.2 random

It consists of 2 hosts & 1 openflow switch



Minimal Topology

Naming Rules

Hosts: h1 ... hn
Switches: s1 … sn



Naming of hosts, switches and interfaces

• Hosts are named h1 ... hn

• Switches are named s1 ... sn.

• Host Interfaces names are created by using hostname prefix followed by ethernet name starting with

zero.

• host h1 with 1 interface will have the name “h1-eth0”. if host h1 has got 3 interfaces. First interface

will be called “h1-eth0“, 2nd “h1-eth1“, 3rd one “h1-eth2“ & so on. In hosts numbering begins with 0.

• switch Interfaces names are created by using switch name prefix followed by ethernet name starting

with 1.

• In switches port numbering starts from 1. ie switch s1 with four interface will have interface names

s1-eth1, s1-eth2, s1-eth3 & s1-eth4. So 3rd port in switch “s2“ will be called “s2-eth3“.



Single Topology
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Single Topology

switch/host interfaces ip address
s1 s1-eth1,s1-eth2,s1-eth3 ---
h1 h1-eth0 10.0.0.1
h2 h2-eth0 10.0.0.2
h3 h3-eth0 10.0.0.3

The syntax for single topology is
# mn --topo single, n

It consists of n hosts & 1 openflow switch

# mn --topo single, 3

will create 1 switch and 3 hosts



Reversed Topology
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Reversed Topology

switch/host interfaces ip address
s1 s1-eth3,s1-eth2,s1-eth1 ---
h1 h1-eth0 10.0.0.1
h2 h2-eth0 10.0.0.2
h3 h3-eth0 10.0.0.3

The syntax for reversed topology is
# mn --topo reversed, n

It consists of n hosts & 1 openflow switch. It is
similar to single topology but connections are
in reversed order

# mn --topo reversed, 3

will create 1 switch and 3 hosts



Linear Topology
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Linear Topology

The syntax for linear topology is
# mn --topo linear, n

Linear topology consists of n number of
switches & n number of hosts

# mn --topo linear, 4

will create 4 switches and 4 hosts



Linear Topology



Linear Topology

What will be the command if we want to attach 2 hosts with each switch ?



Linear Topology

# mn --topo linear, 4,2



Tree Topology
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Tree Topology

The syntax for tree topology is

# mn --topo tree, n

This topology contains n levels
and default 2 hosts are attached

# mn --topo tree, 3

will create a topology 3 levels deep.
There will be two hosts attached with
each access switch.



Tree Topology



Tree Topology

what will the following command will do

# mn –topo tree,2,3



Tree Topology

what will the following command will do
# mn --topo,2,3
will create a topology 2 levels deep. There will be three hosts attached with each access 
switch



Tree Topology



Mininet Commands & Options
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Mininet Commands

# mn --version
(It will display the version of mininet which is
“2.2.2” in our case)

# mn -h
(will display the help for “mn” command)

Run the “ls” command for viewing the
directories available. Sometimes the colored
output is not comfortable for our eyes, so you
stop colored display of the output by using
“unalias ls” command.

Now run “ls –l” to view information about files
& directories in greater details. There are many
directories available out of which 2 are very
important namely “mininet” & “pox”



Mininet Commands

# mn
(It will create a minimal topology consisting of 2 hosts h1 & h2, 1 switch s1 & 1
controller c0. It will takes you to “mininet>” prompt, where we can type various
commands. Type “help” for information about various commands & syntax for
running commands)



Mininet Commands

mininet> nodes
(Display information about nodes. Hosts, Switches & Controllers are all nodes)

mininet> net
(Display information about links between hosts, switches. Here it is showing that network interface “h1-eth0” on host h1 is
connected with “s1-eth1” interface of switch s1)

mininet> dump
(dump detailed information about all nodes)



Mininet Commands

mininet> h1 ifconfig –a

mininet> h2 ifconfig -a
(Show ip addresses on hosts h1 & h2)

mininet> h1 ping h2
(From host h1 ping to host h2)



Mininet Commands

mininet> h1 ping -c1 h2
(Send 1 ping packet to host h2)

mininet> h1 ping 10.0.0.2
(From h1 ping to ip address “10.0.0.2”)

mininet> pingall
(All hosts ping to one another)

mininet> h1 python -m SimpleHTTPServer 80 &
(Launch python based “SimpleHTTPServer” listening on
port 80 on host h1)

mininet> h2 wget -0 – h1
(verify that web server is working)



Mininet Commands

mininet> h1 ps a
(It will show all the process running on host h1. Sometimes
we need to kill the processes. There are 2 ways to kill the
process. One by giving the name of process & other by
specifying pid)

mininet> h1 kill %python

mininet> h1 kill -9 1572
(Kill the process by name or pid)

mininet> exit
(Exit from mininet prompt)



Mininet Commands

mn --test pingpair
(It will create network topology,
perform ping test & then exit.
Useful for testing purposes)

mn --test iperf
(Useful for performing bandwidth
tests. Here it is showing bandwidth
of “11.3 Gbits/sec”)



Mininet Commands

# mn --test pingall --topo single,3
(Create topology of 1 switch, 3
hosts, 1 reference controller. Do
pingall test & exit)

# mn --test pingall --topo linear,3
(Create topology of 3 switch, 3
hosts, 1 reference controller. Do
pingall test & exit)



Mininet Commands

# mn --link tc,bw=5,delay=20ms
(Use --link option for traffic control (tc) & for specifying bandwidth (5MB) & delay of 20ms. Now on running iperf it is
showing the bandwidth less than 5MB & delay between h1 & h2 is more than 80ms)

Why ? because rtt is = time from h1 to s1 (20ms) + time from s1 to h2 (20ms) + time from h2 to s1 (20ms) + time from s1 to
h1 (20ms)



Mininet Commands

# mn -v output
(It will takes you to mininet prompt without giving any messages)

# mn -v debug
(Will give you lot of information during topology creation & exit. Default verbosity is info)

what is the difference between running “mn” & “mn –
mac”. Running with “--mac“ will generate easy to
remember mac address corresponding to your ip
address otherwise will generate difficult to remember
random mac addresses.



Mininet Commands

# mn -x 
(Will open x terminal. You need to run this command on GUI
terminal otherwise it will give error “can not connect to display” as
it is giving in our case)


