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TEXNOAOTIEZ KAI YNHPEZIEZ AIAAIKTYOY

Eitcaywyn oto Mininet Network Emulator
Avva Kepara

AkoAouBoUV 0dnyieg TPAKTIKAG e§Aoknong Ke To Mininet cUpdwWva pe TNV Tapouciacn Tou epyaieiou ota
TAaiola Tou padnpuatoc.

Ekkivnon tou Mininet pe tnv eAdxlotn dIKTUAK ToTtoAoyia
Avolyoupe €va TepUatiko Kal EeKvApe to Mininet:

$ sudo mn

TomoAoyia: 2 hosts, 1 openflow kernel switch, 1 basic openflow reference controller.

Xpnowotowwvtag to Python APl prtopoupe va uAoTtotjcoupe SLadOopPETIKEC TOTIOAOYIEC.

sudo mn CcO

Starting controller

Starti

mininet> help (umropouuEe va doULIE TIC EVTOAEC TTou mtapgxovtatl ato CLI)



mininet> help

mininet>

mininet> dump (eudavilet meplocdTepeC AeTTOUEPELEC yia Touc hosts, IP, pid, mAnpec dvoua)

tnet> dump
hi: hil-eth®
h2: h2-etho : | | t
itch s1: lo:1z .1,s1-eth1:No

pid

mininet> net (epdpavidet tic diktuakec ouvdEaelc uetall Twyv hosts: virtual ethernet {evyn
peTalu hosts kat switch links)

mininet> net
hli hi-eth®:s1-ethil
h2-ethB:s1-eth2

lo: sil-ethl:hl-eth® si-eth2:h2-etho

MrmopoUpe va dwooupe evtoAEg otoug hosts péow tou Mininet CLIL. EAéyxoupe tnv emikolvwvia HeTagy
Twv hosts otéAvovtag ICMP mtaketa (ping):

mininet> hl ping h2



peyaAlTEPO yla
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(rule), omote yivetau

kateuBeiav to ping
mininet> xterm hl (avoiyet extra terminal otov h1) otov h2.

hl> ping 10.0.0.2 (ping atov h2, dev tov yvwpilet we h2, 2 mpenetva
xpnowornotiow tnv IP)

sl lo: sil-ethl:hl-etho

mininet> pingall (ping all host pairs)

> pingall
Lng: testing ping
> h2

hi

mininet> iperf (éAeyxoc-amddoanc- tcp bandwidth peta&l twv hosts)
mininet> iperfudp (éAgyxoc -amodoaonc- udp bandwidth petaél twv hosts)

mininet> iperfudp
**%* Tperf: testing UDP bandwidth between hl and h2

*** Results: ['16M', "10.5 Mbi

mininet> exit (stops topology kat exits mininet)



controllers

Stopping

Stopping

ds

$ sudo mn -c (cleanup after exiting mininet)

Ekkivnon tou mininet elcayovtacg kabuotépnon (latency) oto diktuo

$ sudo mn --link tc,bw=10,delay=10ms (bandwidth: 10Mbps, delay: 10msec)

csuser@csuser-virtualbox
[sudo] p D or csuser:

*%% Iperf: testing L bandwidth between h1 and h2

**% Results: ['16M', '9.67 Mbit , '9.67 Mbits/sec']

Eival dlab€oipec kal AAAeg TomtoAoyieg pEow tou Mininet CLI:

$ sudo mn --topo=single,4

TomoAoyia diktuou: 1 switch, 4 hosts



csuser@csuser-virtualbox:/$ sudo mn --topo=single,4
sudo] password for csuser:
re network
ontroller
* g hosts:
hi h2 h3 h4

**% Adding switches:

**% Starting 1 switches
s1 ...
Starting CLI:

CO

ethO

H1

$ sudo mn --topo=linear,4

TotmtoAoyia diktuou: 4 switches, 4 hosts, Zevyn host/switch kat linear connections peta&y switches
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$ sudo mn --topo=tree,2,2

TomtoAoyia diktuou: tree topology, depth:2 and fanout:2, 2 emtimeda switches, 2 switches oto 20 eminedo

csuser@csuser-virtualbox:/$ sudo mn --topo=tre
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EvteAwcg customized tomoAoyieg pe xprion tou Python API. AGo tpotol ektéAeong TNE ToTtoAoyiag dkTuou
oto Mininet.

1. Anuoupyia piag custom tomoAoyiag oe python script kat «<ektéAeaon» Tng tomtoAoyiag y€oa oto
Mininet:

$ sudo mn --custom myscript.py --topo mytopo

2. Anploupyia piag custom totmtoAoyiag og python script kat «ekt€Aeon» kateuBeiav tou python script
XwpligTnv evioAn “mn”:

$ python3 myscript.py

Aev xpelalovtal WOlaitepeg yvwoelg python, aAAd tpottomoloelc o€ python scripts.

Xpron tou OpenFlow: pymtopoupe va xpnotpotojooupe 1o OpenFlow yla va tpoypappaticoupe ta
switches kal va dnploupynooupe eEEBIKEVPEVEC ASITOUPYIEC DLIKTUWONC.

MNapadewypa 1

Alvetal 0 okeAeTOC evOC python script plag amAng tomoAoyiag (part1-skeleton.py), 8€Aoupe va 1o
TPOTIOTIOLCOUE WOTE VA UAOTIOL|COUKE TNV aKOAOUBN ToTtoAoyia:
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‘Eotw part1.py 10 python script tou uAoTtolel TNV TTapamdavw TotoAoyia.



$ sudo mn --custom partl.py --topo partl

csuser@csuser-virtualbox: $ sudo mn --custom partl.py --topo partil
“reating network

k%% [ r

*%% Starting CLI:
EvaAAQKTLKOG TPOTIOC EKTEAECNC TNC TOTIOAOYIAC:

$ sudo python3 partl.py

MNapadetypya 2

Oamnpocbecoupe otnv tomtoAoyia tou part1 éva POX (python) controller, o omoiog 6a otéAvel pEow
OpenFlow evtoAég oto switch, uAomtowwvtag éva amAd Firewall.

O remote controller 6a d€xetal pnvupata otn default IP loopback address 127.0.0.1, oto port 6653. Oa
uAoTtoloouHE TNV akdAouBn tottoAoyia:
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hi1 hz
10.0.1.2/24 | 10.0.0.2/24

h3 h4
10.0.0.3/24 10.0.1.3/24
controller

nueiwon: h1 kat h4 oto id1o subnet, h2 kat h3 oto 3o subnet.
part2.py: tpocdlopidoupe TNV TomoAoyia ou BEAou e va UAoTIoLNBEL
part2controller.py: POX controller otov omoio 8a vAomoinBei n Aettoupyia tou firewall

OLkavoveg ou Ba mpemel va uAottolovvtal oto firewall eivat ot e€nc:



src ip dstip protocol action

any ipvd any ipvd icmp accept
any any arp accept
any ipv4 any ipv4 - drop

AnAadn to firewall Ba mpemet va ettpemetl 0An tnv kivnon ARP kat ICMP va tepvael. Omoladnmote AAAN
kivnon Ba yivetal drop. Ta flow tables kdvouv match 1o flow/rule pe tnv peyaAltepn mpotepALOTNTA
TpwIta. Oa mpenel otav dnuloupyeital Eva flow otov controller va yivetat kat “install” oto switch €tol
waoTe va «Bupdtalr Tov Kavova Kal va Jnv pwtdel kabe popd tov controller.

MNa va tpe€el cwotd o POX controller pemet 0tav Eekvael va tpoodlopidetal To port oTo otoio dexetal
pnvoupara. To POX Yaxvel ta source files oto ~/pox/pox, Baloupe ta python scripts oto

~/pox/pox/misc (uéoa ota apxeia tou csuser). To Misc Ba MpEMeL va cuPTEPAAUBAvVETAL OTO GVoua TOU

python script.

$ sudo ~/pox/pox.py openflow.of_01 --port=6653 misc.part2controller (xwpic.py)
$ sudo python3 part2.py (o€ dtagpopeTikd terminal)

O POX controller Ba tpeéel oe dladopeTiko -remote- terminal.

mininet> dump

mininet> hl ping h2 (dtagopetikd subnets)




