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LAMPIRAN

Lampiran 1 Script OSPF dan RYU pada Mininet

from mininet.topo import Topo

from mininet.net import Mininet

from mininet.node import Node, RemoteController, OVSSwitch
from mininet.log import setLoglevel, info

from mininet.cli import CLI

import time

import os

LinuxRouter (Node) :

"Node dengan IP forwarding diaktifkan."

config(self, **params):

super (LinuxRouter, self).config(**params)

self.cmd('sysctl net.ipvé4.ip forward=1")
terminate (self) :

self.cmd('sysctl net.ipv4.ip forward=0")

super (LinuxRouter, self).terminate ()

NetworkTopo (Topo) :

"Sebuah LinuxRouter yang menghubungkan tiga subnet IP"
build(self, ** opts):

rl ethl ip '10.0.1.1/24"

r2 ethl ip '10.0.2.1/24"

r3 _ethl ip = '10.0.3.1/24"

rl eth2 ip '10.0.10.1/24"
r2 eth2 ip = '10.0.10.2/24"

rl_eth3 ip = '10.0.11.1/24"
r3 _eth2 ip = '10.0.11.2/24"

r2_eth3 ip = '10.0.12.1/24"

r3 eth3 ip = '10.0.12.2/24"

sl ethl ip .0.1.2/24"
s2 _ethl ip .0.2.2/24"
s3 ethl ip = .0.3.2/24"

self.addHost ('rl', cls=LinuxRouter, ip=rl ethl ip)




addHost ('r2' cls=LinuxRouter, ip=r2 ethl ip)
addHost ('r3', cls=LinuxRouter, ip=r3 ethl ip)

addHost ("hl' ip='10.0.1.100/24"', defaultRoute='via
addHost ('h2', ip='10.0.2.100/24"', defaultRoute='via

addHost ("h3"' ip='10.0.3.100/24"', defaultRoute='via

sl = self.addSwitch('sl', cls=0VSSwitch,
protocols='OpenFlowl3")

s2 = self.addSwitch('s2', cls=0VSSwitch,
protocols='OpenFlowl3")

s3 = self.addSwitch('s3', cls=0VSSwitch,
protocols='OpenFlowl3")

self.addLink(sl, rl, intfNamel='sl-ethl', paramsl={'ip':
sl ethl ip}, intfName2='rl-ethl', params2={'ip': rl ethl ip})

self.addLink (s2, r2, intfNamel='s2-ethl', paramsl={'ip':
s2 ethl ip}, intfName2='r2-ethl', params2={'ip': r2 ethl ip})

self.addLink (s3, r3, intfNamel='s3-ethl', paramsl={'ip':
s3 ethl ip}, intfName2='r3-ethl', params2={'ip': r3 ethl ip})

self.addLink (rl, intfNamel='rl-eth4', paramsl={'ip':
'10.0.1.1/24"})
self.addLink(r2, intfNamel="'r2-eth4', paramsl={'ip':
'10.0.2.1/24"'})
self.addLink (r3, intfNamel='r3-eth4', paramsl={'ip':
'10.0.3.1/24"'})

self.addLink(rl, intfNamel="'rl-eth2', intfName2='r2-
eth2', paramsl={"1 : rl eth2 ip}, params2={'ip': r2 eth2 ip})

self.addLink(rl, intfNamel="rl-eth3', intfName2='r3-
eth2', paramsl={"] : rl eth3 ip}, params2={'ip': r3 eth2 ip})
self.addLink(r2, intfNamel="r2-eth3', intfName2='r3-

eth3', paramsl={"'i : r2 eth3 ip}, params2={'ip': r3 eth3 ip})

self.addLink (s1,
self.addLink (s2,




configure control plane (self, net):
"Konfigurasi zebra dan ospf untuk setiap router"
rl = net.getNodeByName ('rl"')
r2 net.getNodeByName ('r2")
r3 net.getNodeByName ('r3"')

rl.cmd('zebra -f /usr/local/etc/rlzebra.
~/rlzebra.api -i ~/rlzebra.interface')
time.sleep(1l)

r2.cmd('zebra -f /usr/local/etc/r2zebra.
~/r2zebra.api -i ~/r2zebra.interface"')
r3.cmd('zebra -f /usr/local/etc/r3zebra.

~/r3zebra.api -i ~/r3zebra.interface')

rl.cmd('ospfd -f /usr/local/etc/rlospfd.
~/rlzebra.api -i ~/rlospfd.interface"')
r2.cmd('ospfd -f /usr/local/etc/r2ospfd.
~/r2zebra.api -i ~/r2ospfd.interface"')
r3.cmd('ospfd -f /usr/local/etc/r3ospfd.

~/r3zebra.api -i ~/r3ospfd.interface’')

run () :
"Uji router Linux"
topo = NetworkTopo ()
net = Mininet (controller=RemoteController ('ryu',
ip="'127.0.0.1", port=6633), topo=topo, switch=0VSSwitch)
net.start ()
info('*** Tabel Routing pada Router:\n')

topo.configure control plane (net)

for switch in net.switches:
switch.cmd ('ovs-vsctl set-controller tcp:127.0.0.1:6633" %

switch.name)

time.sleep(10)

info('*** Menghasilkan trafik UDP:\n')

hl, h2, h3 = net.get('hl', 'h2', 'h3'")

hl.cmd('iperf -s -u -1 1 -p 5001 -w 128K -f k &')
time.sleep (1)

h2.cmd('iperf -c¢ 10.0.1.100 -u -1 1 -p 5001 -w 128K -f k -b
128M &'")

h3.cmd ('ip route add default via 10.0.3.1")
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CLI (net)

net.stop ()

system("killall -9
system ("rm —-f *c

if name == "'
setLoglLevel ('"info')

run ()

Lampiran 2 Script OSPF dan OpenDaylight pada Mininet

mininet.topo import Topo
mininet.net import Mininet
mininet.node import Node, RemoteController, OVSSwitch
mininet g import setLoglevel, info
from mininet.c
import time

import os

Linu

"Node denc

config(self, **params):
super (LinuxRouter, self).config(**params)

self.cmd (' tl net.ipv4.ip fo d=1")
terminate (self) :
self.cmd (' )Y 1 rd=0")

super (LinuxRouter, self).terminate ()

NetworkTopo (Topo) :

"Sebuah LinuxRouter yang menghubungkan tiga subnet IP"

build(self, ** opts):

rl ethl ip = '10.0.1.1/24"
r2 ethl ip '10.0.2.1/24"
r3 ethl ip '10.0.3.1/24"

rl eth2 ip .0.10.1/24"




r2 eth2 ip

rl eth3 ip
r3 eth2 ip =

r2 eth3 ip
r3 eth3 ip =

sl ethl ip
s2 ethl ip =
s3 ethl ip =

0.1.2/24"
0.2.2/24"
0.3.2/24"

addHost ("rl'
addHost ('r2'
addHost ('r3"'

hl self.
10.0.1.1")
self.
10.0.2.1")
h3 self.
10.0.3.1")

addHost ("hl'

addHost ('h2'

addHost ("h3'

sl self.addSwitch ('sl'
protocols="'OpenFlowl3")

s2 self.addSwitch('s2'
protocols="'OpenFlowl3")

s3 self.addSwitch ('s3"'
protocols='OpenFlowl3")

self.addLink(s1,
sl ethl ip},

rl,

self.addLink (s2,
s2 ethl ip},

r2,

self.addLink (s3,
s3 _ethl ip},

r3,

self.addLink (rl,
'10.0.1.1/24"'})

hil,

cls=LinuxRouter,
cls=LinuxRouter,
cls=LinuxRouter,
ip='10.0.1.100/24",

ip='10.0.2.100/24",

ip="'10.0.3.100/24",

intfNamel="'sl-ethl',
intfName2="r1l-

intfNamel="'s2-ethl',
intfName2="r2-

intfNamel="'s3-ethl',
intfName2="r3-

intfNamel="'rl-ethd',

ip=rl ethl ip)
ip=r2 ethl ip)
ip=r3 ethl ip)

defaultRoute="via

defaultRoute="'via

defaultRoute="via

cls=0VSSwitch,
cls=0VSSwitch,

cls=0VSSwitch,

paramsl={"'ip':

ethl', params2={'ip': rl ethl ip})

paramsl={"'ip':

ethl', params2={'ip': r2 ethl ip})

paramsl={'"'ip':

ethl', params2={'ip': r3 ethl ip})

paramsl={'ip':




self.addLink (r2, intfNamel="'r2-eth4', paramsl={'ip':
'10.0.2.1/24"})
self.addLink (xr3, intfNamel='r3-eth4', paramsl={'ip':
'10.0.3.1/24"'})

self.addLink(rl, intfNamel="rl-eth2', intfName2='r2-
eth2', paramsl={"] : rl eth2 ip}, params2={'ip': r2 eth2 ip})

self.addLink(rl, intfNamel="'rl-eth3', intfName2='r3-
eth2', paramsl={"'i : rl eth3 ip}, params2={'ip': r3 eth2 ip})

self.addLink (r2, intfNamel="r2-eth3', intfName2='r3-
eth3', paramsl={'i : r2 eth3 ip}, params2={'ip': r3 eth3 ip})

self.addLink(sl, s2)
self.addLink (s2, s3)

configure control plane (self, net):
"Konfigurasi zebra dan ospf untuk setiap router"
rl = net.getNodeByName ('rl"')
r2 = net.getNodeByName ('r2"')
r3 net.getNodeByName ('r3"')

rl.cmd('zebra -f /usr/local/etc/rlzebra.
~/rlzebra.api -i ~/rlzebra.interface')
time.sleep (1)

r2.cmd('zebra -f /usr/local/etc/r2zebra.
~/r2zebra.api -1 ~/r2zebra.interface')
r3.cmd('zebra -f /usr/local/etc/r3zebra.

~/r3zebra.api -i ~/r3zebra.interface')

rl.cmd('ospfd -f /usr/local/etc/rlospfd.
~/rlzebra.api -i ~/rlospfd.interface')
r2.cmd('ospfd -f /usr/local/etc/r2ospfd.
~/r2zebra.api -i ~/r2ospfd.interface’')
r3.cmd('ospfd -f /usr/local/etc/r3ospfd.

~/r3zebra.api -i ~/r3ospfd.interface’)

run () :
"Uji router Linux"
topo = NetworkTopo ()
net = Mininet (controller=RemoteController ('odl"',
ip='127.0.0.1", port=6653), topo=topo, switch=0VSSwitch)
net.start ()
info('*** Tabel Routing pada Router:\n')

topo.configure control plane (net)

for switch in net.switches:




switch.cmd('o
switch.name)

time.sleep(10)

info('*** Menghasilkan trafik UDP:
hl, h2, h3 = net.get('hl', 'h2',
hl.cmd('iperf -u -i 1 -p 5001
time.sleep (1)

h2.cmd('iperf -c 10.0.1.100 -u -1 1
121 )

h3.cmd ('ip route add default wvi
CLI (net)

net.stop()

os.system("killall

os.system ("rm —-f

if name ==
setLogLevel ('info

run ()

Lampiran 3 Tampilan Sistem

1 naufal@naufal-VirtualBox: ~

:~S sudo apt-get -y install unzip vim wget
[sudo] password for naufal:
Reading package lists... Done
Building dependency tree
Reading state information... Done
unzip is already the newest version (6.0-25ubuntul.2).
vim is already the newest version (2:8.1.2269-1ubuntu5.23).
wget is already the newest version (1.20.3-1ubuntu2).
© upgraded, @ newly installed, © to remove and © not upgraded.
1~%

Lampiran 3.1 Instal Depedency OpenDaylight
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+1 naufal@naufal-VirtualBox: ~ Q

unzip is already the newest version (6.0-25ubuntul.2).
vim is already the newest version (2:8.1.2269-1ubuntu5.23).
get is already the newest wversion (1.20.3-1lubuntu2).
0 upgraded, ©@ newly installed, ® to remove and @ not upgraded.
:~% sudo apt-get -y install openjdk-8-jre
[sudo] password for naufal:
Reading package lists... Done
Building dependency tree
Reading state information... Done
openjdk-8-jre is already the newest version (8u412-ga-1~20.04.1).
0 upgraded, ® newly installed, ® to remove and @ not upgraded.
:~5 sudo update-alternatives --config java
There are 2 choices for the alternative java (previding /usr/binfjava).

Selection Path Priority Status
Jusr/lib/jvm/java-11-openjdk-amd64/bin/java 1111 auto m
Jusr/lib/jvm/java-11-openjdk-amd64/bin/java 1111 manual

Jusr/lib/jvm/java-8-openjdk-amd64/jre/bin/java 1081 manual

Press <enter> to keep the current choice[*], or type selection number: I

Lampiran 3.2 Instalasi Jre

naufal@naufal-VirtualBox: fusrflocal/karaf Q =

3 S cd
:~$ cd fusrflocal/karaf/
3 $ sudo update-alternatives --install fu
sr/binf/karaf karaf fusr/local/karaf/karaf-0.8.4/bin/karaf 1
[sudo] password for naufal:
3 $ sudo update-alternatives --config kar
af
There is only one alternative in 1link group karaf (providing /fusr/bin/karaf): /Ju
sr/local/karaf/karaf-0.8.4/bin/karaf
Mothing to configure.
$ which karaf

s

fusr/bin/karaf

Lampiran 3.3 Instalasi Karaf atau OpenDaylight
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S sudo mn --test pingall

*** Creating network

*** Adding controller

*** Adding hosts:

h1l h2

*** Adding switches:

s1

*** pdding links:

(h1, s1) (h2, s1)

*** Configuring hosts

hl h2

*** Starting controller

c@

*** Starting 1 switches

s1 ...

**%* lWaiting for switches to connect
s1

*** ping: testing ping reachability
hl -> h2

h2 -= h1l

*** Results: 0% dropped (2/2 received)
*** Stopping 1 controllers

c@

*** Stopping 2 links

*** Stopping 1 switches

s1

*** Stopping 2 hosts

h1l h2

*** Done

completed in 5.491 seconds

Lampiran 3.4 Instalasi Mininet

naufal@naufal-VirtualBox: ~/ryu

:~% cd ryu
3 $ ryu-manager
oading app ryu.controller.ofp_handler
instantiating app ryu.controller.ofp_handler of OFPHandler
ub: uncaught exception: Traceback (most recent call last):
File "/home/naufal/.local/lib/python3.8/site-packages/ryu/lib/hub.py", 1line 6@
, in _launch
return func(*args, **kwargs)
File "/home/naufal/.local/lib/python3.8/site-packages/ryu/controller/controlle
r.py", line 204, in server_Lloop
server = StreamServer((CONF.ofp_listen_host,

File "/home/naufal/.local/lib/python3.8/site-packages/ryu/lib/hub.py”, line 12
, in __init_
self.server = eventlet.listen(listen_info)
File "/home/naufal/.local/lib/python3.8/site-packages/eventlet/convenience.py"
, Line 78, in listen
sock.bind(addr)
0SError: [Errno 98] Address already in use

ub: uncaught exception: Traceback (most recent call last):
File "/home/naufal/.local/lib/python3.8/site-packages/ryu/lib/hub.py”, 1line 6@
, in _launch
return func(*args, **kwargs)
File "/home/naufal/.local/lib/python3.8/site-packages/ryu/controller/controlle

Lampiran 3.5 Instalasi RYU



[+ naufal@naufal-VirtualBox: ~/mininet Q

1 h2 h3 h4 h5 h6 h7 h8 h9 hie hi1l hiz
** Done
ompleted in 67.520 seconds
H $ sudo mn --custom topo.py --topo project --
ontroller=remote,ip=127.0.0.1,port=6653
** Creating network
** Adding controller
** Adding hosts:
1 h2 h3 h4 h5 h6 h7 h8 h9 hie hi1l hiz
** Adding switches:
1 s2 s3 s4 s5 s6
** pAdding links:
h1, s1) (h2, s1) (h3, s2) (h4, s2) (h5, s3) (h6, s3) (h7, s4) (h8, s4) (h9, s
) (hi1e, s5) (h11, s6) (hi12, s6) (s1, s2) (s3, s1) (s4, s1) (s5, s2) (s6, s2)
** Configuring hosts
1 h2 h3 h4 h5 h6 h7 h8 h9 hie hi1l hiz
** Starting controller
[¢]
** Starting 6 switches
1 s2 s3 54 55 s6 ...
** Starting CLI:
ininet>

Lampiran 3.6 Intergrasi Mininet dan OpenDaylight

naufal@naufal-VirtualBo:
naufal@naufal-VirtualBox: ~fryu

EVENT ofp_event->switches EventOFPPacketIn
EVENT ofp_event tch13 EventOFPPacketIn
EVENT ofp, i EventOFPPacketIn
EVENT ofp e SimpleSwitchi3 EventOFPPacketIn
ches EVENT ofp
EVENT ofp, SimpleSwitch13 EventOFPPacketIn
EVENT ofp e i es EventOFPPacketIn
pingall EVENT ofp_eve tch13 EventOFPPacketIn
ting ping reachability EVENT ofp i es EventOFPPacketIn
4 h5 hé h7 h8 h9 hie hi1 hiz EVENT ofp e tch13 EventOFPPacketIn
4 h5 hé h9 hie hi1 hi2 EVENT ofp, 3 i es EventOFPPacketIn
4 h5 hé hS hie hi1 hi2 EVENT ofp. tch13 EventOFPPacketIn
h5 hé h9 hie hi1 hiz EVENT ent- EventOFPPacketIn
h4a he h9 hie hi1 hi2 EVENT e tch13 EventOFPPacketIn
h2 ha h5 h9 hie hi1 hi2 EVENT - i es EventOFPPacketIn
1 h2 ha h5 hé h9 hie hi1 hiz EVENT ofp e tch13 EventOFPPacketIn
h2 h4 hs h7 h9 hie hi1 hi2 EVENT ofp, i es EventOFPPacketIn
1 h2 h4a h5 hé h7 h8 hie hi1 hi2 EVENT ofp. e p tch13 EventOFPPacketIn
h1 h2 h3 h4a h5 hé h7 h8 hg hi1 hi2 EVENT ofp, e EventOFPPacketIn
h1 h2 h3 h4 h5 hé h7 hg h9 hie hi2 EVENT ofp, tch13 EventOFPPacketIn
h1 h2 h3 h4a hs he h7 h8 h9 hie hi1 EVENT ofp ent->switches EventOFPPacketIn
% dropped (132/132 received) EVENT ofp_event->SimpleSwitch13 EventOFPPacketIn

Lampiran 3.7 Intergrasi RYU dan Mininet

opendaylight.service - OpenDaylight Controller
Loaded: loaded (/etc/systemd/system/opendaylight.service; enabled; vi
Active: since Thu 2024-06-13 12:53:55 WITA; 1min 19g
Main PID: 5383 (karaf)
Tasks: 136 (limit: 4598)
Memory: 1.1G
CGroup: [system.slice/opendaylight.service
5303 /bin/sh fusr/bin/karaf server
5373 Jusr/lib/jvm/java-8-openjdk-amd64/jre/bin/java -Djava!

12:53:55 naufal-VirtualBox systemd[1]: Started OpenDaylight Controg

12:53:55 naufal-VirtualBox karaf[5304]: link: /etc/alternatives/kag
12:53:55 naufal-VirtualBox karaf[5304]: link: /usr/local/karaf/karf
12:53:56 naufal-VirtualBox karaf[5373]: Apache Karaf starting up. g
12:54:34 naufal-VirtualBox karaf[5373]: [7.8K blob data]

12:54:34 naufal-VirtualBox karaf[5373]: Karaf started in 35s. Bund!

Llines 1-16/16 (END)

Lampiran 3.8 Mengaktifkan OpenDaylight Service



5 S sudo -E karaf
link: /etc/alternatives/karaf
link: fusr/local/karaf/karaf-0.8.4/bin/karaf
Apache Karaf starting up. Press Enter to open the shell now.

Hit '=tab=' for a list of available commands
and '[cmd] --help' for help on a specific command.
Hit '<ctrl-d>' or type 'system:shutdown' or 'logout' to shutdown OpenDaylight.

@ oot

Lampiran 3.9 Run OpenDaylight

"Node: h1"

Lampiran 3.10 Pengujian Throughput
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