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Introduction to Mininet ()

* Mininet: Network emulator:
— End-hosts, switches and links on a single Linux kernel

— Software network elements with behavior similar to
hardware elements

* Why using Mininet?
— Fast network set-up, easy to use, custom topologies
— Can run real Linux programs
— Mininet switches support OpenFlow
— Open source, under active development



Introduction to Mininet (lIl)

* Mininet drawbacks:

— Resource limitation since all virtual network elements
run on a single system.

— No simulations: no virtual timing



Introduction to Mininet (lll)

* Help message for Mininet’s startup options
— sudo mn -h

e Start a minimal topology! and enter the Command
Line Interface (CLI):
— sudo mn

e Start a network with 1 OF switch, 3 hosts with MAC
equal to their IP? and an external controller:

— sudo mn --topo single,3 --mac --switch ovsk --controller
remote

1. 1 OpenFlow switch, 2 hosts and the OF reference controller
2. By default, hosts start with randomly assigned MAC addresses. This makes debugging tough



Introduction to Mininet (1V)

* Naming in Mininet:

— Usually: hosts h1..hN and switches s1...sN, host h1’s
default interface h1-ethO, switch s1’s first port s1-ethl.

e Mininet CLI commands:

— mininet> help display available commands
— mininet> nodes display nodes

— mininet> net display links

— mininet> xterm hi hj open terminals to hosts hi, hj

— mininet> exit/quit exit/quit Mininet



Introduction to Mininet (V)
* Custom topology example:

from mininet.topo import Topo
from mininet.net import Mininet
from mininet.cli import CLI

class SingleSwitchTopo(Topo):
"Single switch connected to n hosts."
def __init__(self, n=2, **opts):
Topo.__init__ (self, **opts)
switch = self.addSwitch('s1')
for h in range(n):
host = self.addHost('h%s' % (h + 1))
self.addLink(host, switch)
def simpleTest():
topo = SingleSwitchTopo(n=4)
net = Mininet(topo)
net.start()
print "Testing network connectivity"
net.pingAll()
CLI(net)
net.stop()
if _name_ ==' main__":
simpleTest()



Reminder: What is OpenFlow?

e Software Defined Networking (SDN):

— Separates Control Plane (computing routes and
updating forwarding tables etc.) and Data Plane
(forwarding, buffering, marking packets etc.) of
networks

— Network control is logically centralized

— Open Interface between control and data plane
* OpenFlow:

— A protocol which enables SDN



Introduction to POX (I)

e What is POX?

— Python-based OpenFlow controller framework
— Supports OpenFlow specification version 1.0
— Widely used and supported

— Easy learning curve

— Slow performance but easy and fast development
of SDN controller applications:

" Preferred in research, experimentation, demonstrations



Introduction to POX (I)

e How does POX work?

— Event-driven programming model: controller registers
for events and developer implements event handlers

— Controller functionalities implemented on
Components

— When an application is started, the launch() function
is invoked. This is the function where the application
registers event listeners or creates objects of any
Component class: e.g.

* https://github.com/noxrepo/pox/blob/carp/pox/forwarding/

hub.py

* https://github.com/noxrepo/pox/blob/carp/pox/forwarding/
|2 learning.py



https://github.com/noxrepo/pox/blob/carp/pox/forwarding/hub.py
https://github.com/noxrepo/pox/blob/carp/pox/forwarding/hub.py
https://github.com/noxrepo/pox/blob/carp/pox/forwarding/l2_learning.py
https://github.com/noxrepo/pox/blob/carp/pox/forwarding/l2_learning.py

Learning Switch in POX ()

e Remember Monday lecture’s pseudocode:

when frame received at switch:
1. record incoming port, MAC address of sending host

2. index switch table using MAC destination address
3. if entry found for destination
then {

if destination on segment from which frame arrived
then drop frame

else forward frame on interface indicated by entry
} else flood /*forward on all interfaces except arriving interface*/



Learning Switch in POX (ll)

* sudo mn --topo single,2 --mac --switch ovsk --controller

remote
Host 1 Switch Host 2

= X.

« ~/poxS ./pox.py log.level --DEBUG forwarding.l2_learning

https://github.com/noxrepo/pox/blob/carp/pox/forwardi
ng/l2 learning.py



https://github.com/noxrepo/pox/blob/carp/pox/forwarding/l2_learning.py
https://github.com/noxrepo/pox/blob/carp/pox/forwarding/l2_learning.py

Preparation for Exercise Session 3

* Review Python, Mininet, POX:

— Check the course web site (Links) for more
resources

* Next session: Assignment 1 - Transparent
Load-Balancer
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XpnuartodoTnon

To TTOpPOV EKTTAIOEUTIKO UAIKO EXEI QVOTITUXBEI OTO TTAQICIC TOU
EKTTAIOEUTIKOU £pYyOU TOU DIBATKOVTA.

To épyo «AvoIKTa AKadnuaikda Madnuara oto MavemoTtiuio KpATng»
EXEl XPNMATODOTATE! HOVO TN VUdIQU OP@UICH TOU EKTTAIOEUTIKOU UAIKOU .

To EPYO UAOTTOIEITOI OTO TTAQICIO TOU ETTIXEIPNCIOKOU Mooy RAUUATOC
«ExtTaideuon kal Ala Biou Mdaenaon» kKdl cuyXpnuarodoTeiTdl atTo TRV

Eupwttdikn Evwon (EupwTTaiko Koivwviko TauEeio) Kal daT1To £BVIKOUC
TTOPOUC.

EMIXEIPHEIAKO MPOTPAMMA
EKNAIAEYZH KAl AIA BIOY MAGHIH — EZ"A
mrrTrTreraera o 2007-2013

=] | Jvepan emoimil
YMOYPTEID NAIAEIAE KAl BPHEKEYMATON EyPnnako KOIMOMIKD TAMEID
Eupiurmciisn Evigan EIAIKH YNHPEEZIA AIAXEIFIEZHE
[Euyprusmaiid Ko Tapmia . :

Mz *r gy prj paredornon T EAvaSac kal e Eupmaikne Ewaang
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ZNMHEIWHA adg1000TNONCG

*  To Trapov UAIKO SIaTiBeTal e TOUG OpouUc TNG AdEIdE Xphnong MQ Qm
Avaopopa, Mn Eptropikn Xpnaon, Ox Hupuvwvo Epvo 40[1]n }.JETCI'-,-’EVED‘TEDI],
AleBvng ‘Ekdoan. ECaipouvTal TA QUTOTEAN EPYA TRITWVY TT.X. QWTOYPAPIECS,
SlayPAMMATA K.A.TT., TA OTTOIC EUTTEPIEXOVTAI CE AUTO KAl TA OTTOIC CVAQEPOVTA Ml [E
TOUG OPOUC XPranNg TOUGC OTO «ZNMEWNa Xpnaong Epywy Tpitwy».

(@0l

[1] http://creativecommons.org/licenses/by-nc-nd/4.0/

. Qg Mn Eptropikn opiletal n xpnon:
mou dev meEphapP aveal AUESO [ EULETO OLKOVOLILKD O EA0C cimd TV ¥pron ToU £pyou, YLd To
Sdlavousa Tov epyou Kol adeloddyo
— mou dev mepthapb avel owovolkn guvaldayn we mpolndBeon yux Tn ¥pnon i npdcpaocn oto £pyo

— mou dev mpoonopilsl oto diavopsa Tou Epyou kat adew dOY0 EUUECO OKOVOLLLKO OdEAog (T
Sradnuioszig) amd tnv mpofokn Tou gpyou oz dladilkTuako Tomo

* O JIKAIOUXOG UTTORE! va TTAPEXE! OTOV QBEIQdOX0 CEXLWPITTA GdLIC VA XPNCIKOTTOIE TO
EPYO VIO EUTTOPIKA XPACN, EQOCOV AUTO TOoU {nTNnBEl.
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