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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 

 

class LinuxRouter(Node): 

 "Node dengan IP forwarding diaktifkan." 

 

 def config(self, **params): 

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

 # Aktifkan forwarding pada router 

 self.cmd('sysctl net.ipv4.ip_forward=1') 

 

 def terminate(self): 

 self.cmd('sysctl net.ipv4.ip_forward=0') 

 super(LinuxRouter, self).terminate() 

 

class NetworkTopo(Topo): 

 "Sebuah LinuxRouter yang menghubungkan tiga subnet IP" 

 

 def build(self, **_opts): 

 # Alamat IP untuk antarmuka router 

 r1_eth1_ip = '10.0.1.1/24' # r1 ke h1 

 r2_eth1_ip = '10.0.2.1/24' # r2 ke h2 

 r3_eth1_ip = '10.0.3.1/24' # r3 ke h3 

 

 r1_eth2_ip = '10.0.10.1/24' # r1 ke r2 

 r2_eth2_ip = '10.0.10.2/24' # r2 ke r1 

 

 r1_eth3_ip = '10.0.11.1/24' # r1 ke r3 

 r3_eth2_ip = '10.0.11.2/24' # r3 ke r1 

 

 r2_eth3_ip = '10.0.12.1/24' # r2 ke r3 

 r3_eth3_ip = '10.0.12.2/24' # r3 ke r2 

 

 # Tambahan alamat IP untuk antarmuka switch ke router 

 s1_eth1_ip = '10.0.1.2/24' # s1 ke r1 

 s2_eth1_ip = '10.0.2.2/24' # s2 ke r2 

 s3_eth1_ip = '10.0.3.2/24' # s3 ke r3 

 

 # Menambahkan router 

 r1 = self.addHost('r1', cls=LinuxRouter, ip=r1_eth1_ip) 
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 r2 = self.addHost('r2', cls=LinuxRouter, ip=r2_eth1_ip) 

 r3 = self.addHost('r3', cls=LinuxRouter, ip=r3_eth1_ip) 

 

 # Menambahkan host 

 h1 = self.addHost('h1', ip='10.0.1.100/24', defaultRoute='via 

10.0.1.1') 

 h2 = self.addHost('h2', ip='10.0.2.100/24', defaultRoute='via 

10.0.2.1') 

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

10.0.3.1') 

 

 # Menambahkan switch 

 s1 = self.addSwitch('s1', cls=OVSSwitch, 

protocols='OpenFlow13') 

 s2 = self.addSwitch('s2', cls=OVSSwitch, 

protocols='OpenFlow13') 

 s3 = self.addSwitch('s3', cls=OVSSwitch, 

protocols='OpenFlow13') 

 

 # Membuat link dengan alamat IP untuk antarmuka switch ke 

router 

 self.addLink(s1, r1, intfName1='s1-eth1', params1={'ip': 

s1_eth1_ip}, intfName2='r1-eth1', params2={'ip': r1_eth1_ip}) 

# Switch s1 ke Router r1 

 self.addLink(s2, r2, intfName1='s2-eth1', params1={'ip': 

s2_eth1_ip}, intfName2='r2-eth1', params2={'ip': r2_eth1_ip}) 

# Switch s2 ke Router r2 

 self.addLink(s3, r3, intfName1='s3-eth1', params1={'ip': 

s3_eth1_ip}, intfName2='r3-eth1', params2={'ip': r3_eth1_ip}) 

# Switch s3 ke Router r3 

 

 self.addLink(r1, h1, intfName1='r1-eth4', params1={'ip': 

'10.0.1.1/24'}) # Router r1 ke Host h1 

 self.addLink(r2, h2, intfName1='r2-eth4', params1={'ip': 

'10.0.2.1/24'}) # Router r2 ke Host h2 

 self.addLink(r3, h3, intfName1='r3-eth4', params1={'ip': 

'10.0.3.1/24'}) # Router r3 ke Host h3 

 

 self.addLink(r1, r2, intfName1='r1-eth2', intfName2='r2-

eth2', params1={'ip': r1_eth2_ip}, params2={'ip': r2_eth2_ip}) 

 self.addLink(r1, r3, intfName1='r1-eth3', intfName2='r3-

eth2', params1={'ip': r1_eth3_ip}, params2={'ip': r3_eth2_ip}) 

 self.addLink(r2, r3, intfName1='r2-eth3', intfName2='r3-

eth3', params1={'ip': r2_eth3_ip}, params2={'ip': r3_eth3_ip}) 

 

 # Link tambahan untuk menghubungkan switch 

 self.addLink(s1, s2) 

 self.addLink(s2, s3) 
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 def configure_control_plane(self, net): 

 "Konfigurasi zebra dan ospf untuk setiap router" 

 r1 = net.getNodeByName('r1') 

 r2 = net.getNodeByName('r2') 

 r3 = net.getNodeByName('r3') 

 

 r1.cmd('zebra -f /usr/local/etc/r1zebra.conf -d -z 

~/r1zebra.api -i ~/r1zebra.interface') 

 time.sleep(1) 

 r2.cmd('zebra -f /usr/local/etc/r2zebra.conf -d -z 

~/r2zebra.api -i ~/r2zebra.interface') 

 r3.cmd('zebra -f /usr/local/etc/r3zebra.conf -d -z 

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

 

 r1.cmd('ospfd -f /usr/local/etc/r1ospfd.conf -d -z 

~/r1zebra.api -i ~/r1ospfd.interface') 

 r2.cmd('ospfd -f /usr/local/etc/r2ospfd.conf -d -z 

~/r2zebra.api -i ~/r2ospfd.interface') 

 r3.cmd('ospfd -f /usr/local/etc/r3ospfd.conf -d -z 

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

 

def run(): 

 "Uji router Linux" 

 topo = NetworkTopo() 

 net = Mininet(controller=RemoteController('ryu', 

ip='127.0.0.1', port=6633), topo=topo, switch=OVSSwitch) 

 net.start() 

 info('*** Tabel Routing pada Router:\n') 

 

 topo.configure_control_plane(net) 

 

 # Verifikasi koneksi controller 

 for switch in net.switches: 

 switch.cmd('ovs-vsctl set-controller %s tcp:127.0.0.1:6633' % 

switch.name) 

  

 # Tunggu beberapa detik agar topologi muncul di Ryu 

 time.sleep(10) 

 

 # Jalankan iperf untuk menghasilkan trafik UDP 

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

 h1, h2, h3 = net.get('h1', 'h2', 'h3') 

 h1.cmd('iperf -s -u -i 1 -p 5001 -w 128K -f k &') 

 time.sleep(1) # Tunggu server untuk memulai 

 h2.cmd('iperf -c 10.0.1.100 -u -i 1 -p 5001 -w 128K -f k -b 

128M &') 

 

 # Tambahkan rute default untuk h3 

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

 

 net.stop() 

 

 os.system("killall -9 ospfd zebra") 

 os.system("rm -f *api*") 

 os.system("rm -f *interface*") 

 

if __name__ == '__main__': 

 setLogLevel('info') 

 run() 

 

 

 

 

Lampiran 2 Script OSPF dan OpenDaylight 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 

 

class LinuxRouter(Node): 

 "Node dengan IP forwarding diaktifkan." 

 

 def config(self, **params): 

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

 # Aktifkan forwarding pada router 

 self.cmd('sysctl net.ipv4.ip_forward=1') 

 

 def terminate(self): 

 self.cmd('sysctl net.ipv4.ip_forward=0') 

 super(LinuxRouter, self).terminate() 

 

class NetworkTopo(Topo): 

 "Sebuah LinuxRouter yang menghubungkan tiga subnet IP" 

 

 def build(self, **_opts): 

 # Alamat IP untuk antarmuka router 

 r1_eth1_ip = '10.0.1.1/24' # r1 ke h1 

 r2_eth1_ip = '10.0.2.1/24' # r2 ke h2 

 r3_eth1_ip = '10.0.3.1/24' # r3 ke h3 

 

 r1_eth2_ip = '10.0.10.1/24' # r1 ke r2 
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 r2_eth2_ip = '10.0.10.2/24' # r2 ke r1 

 

 r1_eth3_ip = '10.0.11.1/24' # r1 ke r3 

 r3_eth2_ip = '10.0.11.2/24' # r3 ke r1 

 

 r2_eth3_ip = '10.0.12.1/24' # r2 ke r3 

 r3_eth3_ip = '10.0.12.2/24' # r3 ke r2 

 

 # Tambahan alamat IP untuk antarmuka switch ke router 

 s1_eth1_ip = '10.0.1.2/24' # s1 ke r1 

 s2_eth1_ip = '10.0.2.2/24' # s2 ke r2 

 s3_eth1_ip = '10.0.3.2/24' # s3 ke r3 

 

 # Menambahkan router 

 r1 = self.addHost('r1', cls=LinuxRouter, ip=r1_eth1_ip) 

 r2 = self.addHost('r2', cls=LinuxRouter, ip=r2_eth1_ip) 

 r3 = self.addHost('r3', cls=LinuxRouter, ip=r3_eth1_ip) 

 

 # Menambahkan host 

 h1 = self.addHost('h1', ip='10.0.1.100/24', defaultRoute='via 

10.0.1.1') 

 h2 = self.addHost('h2', ip='10.0.2.100/24', defaultRoute='via 

10.0.2.1') 

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

10.0.3.1') 

 

 # Menambahkan switch 

 s1 = self.addSwitch('s1', cls=OVSSwitch, 

protocols='OpenFlow13') 

 s2 = self.addSwitch('s2', cls=OVSSwitch, 

protocols='OpenFlow13') 

 s3 = self.addSwitch('s3', cls=OVSSwitch, 

protocols='OpenFlow13') 

 

 # Membuat link dengan alamat IP untuk antarmuka switch ke 

router 

 self.addLink(s1, r1, intfName1='s1-eth1', params1={'ip': 

s1_eth1_ip}, intfName2='r1-eth1', params2={'ip': r1_eth1_ip}) 

# Switch s1 ke Router r1 

 self.addLink(s2, r2, intfName1='s2-eth1', params1={'ip': 

s2_eth1_ip}, intfName2='r2-eth1', params2={'ip': r2_eth1_ip}) 

# Switch s2 ke Router r2 

 self.addLink(s3, r3, intfName1='s3-eth1', params1={'ip': 

s3_eth1_ip}, intfName2='r3-eth1', params2={'ip': r3_eth1_ip}) 

# Switch s3 ke Router r3 

 

 self.addLink(r1, h1, intfName1='r1-eth4', params1={'ip': 

'10.0.1.1/24'}) # Router r1 ke Host h1 



62 

 

 

 

 self.addLink(r2, h2, intfName1='r2-eth4', params1={'ip': 

'10.0.2.1/24'}) # Router r2 ke Host h2 

 self.addLink(r3, h3, intfName1='r3-eth4', params1={'ip': 

'10.0.3.1/24'}) # Router r3 ke Host h3 

 

 self.addLink(r1, r2, intfName1='r1-eth2', intfName2='r2-

eth2', params1={'ip': r1_eth2_ip}, params2={'ip': r2_eth2_ip}) 

 self.addLink(r1, r3, intfName1='r1-eth3', intfName2='r3-

eth2', params1={'ip': r1_eth3_ip}, params2={'ip': r3_eth2_ip}) 

 self.addLink(r2, r3, intfName1='r2-eth3', intfName2='r3-

eth3', params1={'ip': r2_eth3_ip}, params2={'ip': r3_eth3_ip}) 

 

 # Link tambahan untuk menghubungkan switch 

 self.addLink(s1, s2) 

 self.addLink(s2, s3) 

 

 def configure_control_plane(self, net): 

 "Konfigurasi zebra dan ospf untuk setiap router" 

 r1 = net.getNodeByName('r1') 

 r2 = net.getNodeByName('r2') 

 r3 = net.getNodeByName('r3') 

 

 r1.cmd('zebra -f /usr/local/etc/r1zebra.conf -d -z 

~/r1zebra.api -i ~/r1zebra.interface') 

 time.sleep(1) 

 r2.cmd('zebra -f /usr/local/etc/r2zebra.conf -d -z 

~/r2zebra.api -i ~/r2zebra.interface') 

 r3.cmd('zebra -f /usr/local/etc/r3zebra.conf -d -z 

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

 

 r1.cmd('ospfd -f /usr/local/etc/r1ospfd.conf -d -z 

~/r1zebra.api -i ~/r1ospfd.interface') 

 r2.cmd('ospfd -f /usr/local/etc/r2ospfd.conf -d -z 

~/r2zebra.api -i ~/r2ospfd.interface') 

 r3.cmd('ospfd -f /usr/local/etc/r3ospfd.conf -d -z 

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

 

def run(): 

 "Uji router Linux" 

 topo = NetworkTopo() 

 net = Mininet(controller=RemoteController('odl', 

ip='127.0.0.1', port=6653), topo=topo, switch=OVSSwitch) 

 net.start() 

 info('*** Tabel Routing pada Router:\n') 

 

 topo.configure_control_plane(net) 

 

 # Verifikasi koneksi controller 

 for switch in net.switches: 
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 switch.cmd('ovs-vsctl set-controller %s tcp:127.0.0.1:6653' % 

switch.name) 

  

 # Tunggu beberapa detik agar topologi muncul di OpenDaylight 

 time.sleep(10) 

 

 # Jalankan iperf untuk menghasilkan trafik UDP 

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

 h1, h2, h3 = net.get('h1', 'h2', 'h3') 

 h1.cmd('iperf -s -u -i 1 -p 5001 -w 128K -f k &') 

 time.sleep(1) # Tunggu server untuk memulai 

 h2.cmd('iperf -c 10.0.1.100 -u -i 1 -p 5001 -w 128K -f k -b 

128M &') 

 

 # Tambahkan rute default untuk h3 

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

 

 CLI(net) 

 

 net.stop() 

 

 os.system("killall -9 ospfd zebra") 

 os.system("rm -f *api*") 

 os.system("rm -f *interface*") 

 

if __name__ == '__main__': 

 setLogLevel('info') 

 run() 

 

 

Lampiran 3 Tampilan Sistem 

 

 

 

 

 

 

 

 

 

 

 

Lampiran 3.1 Instal Depedency OpenDaylight 
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Lampiran 3.2 Instalasi Jre 

 

 

Lampiran 3.3 Instalasi Karaf atau OpenDaylight 
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Lampiran 3.4 Instalasi Mininet 

 

 

Lampiran 3.5 Instalasi RYU 



66 

 

 

 

 

 

Lampiran 3.6 Intergrasi Mininet dan OpenDaylight 

 

 

Lampiran 3.7 Intergrasi RYU dan Mininet 

 

 

Lampiran 3.8 Mengaktifkan OpenDaylight Service 
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Lampiran 3.9 Run OpenDaylight 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lampiran 3.10 Pengujian Throughput 
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Lampiran 3.11 Pengujian Latency 
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