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ﬂ : F FOUNDATION

SDN architecture decouples the network control and forwarding functions
enabling the network control to become directly programmable and the
underlying infrastructure to be abstracted for applications and network

services. The OpenFlow® protocol is a foundational element for building

ON.LAB

SDN’s key attributes include: separation of the data and control planes; a
uniform, vendor-agnostic interface(called OpenFlow) between control and
data planes; a logically centralized control plane that offers a consistent,
network-wide view to programmers or operators.
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firewall.c
If .(.b.kt.tcp.dpor ==22)
dropPacket(pkt);
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2<match,action> 2<match,action>
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NOX Ryu Floodlight ONOS oDL
(2008) (2012) (2012.1) (2014.12) (2013.12)
ER2evas mucelic?—::rléz: dde q mEIF:c :Tsrl:: dde 4 Centralized Distributed Distributed
k== C++ API REST API RESTful API/lava API RESTful API REST/RESTCONF/Java
B C++/Python Java Java Java
=35 - Web Ul Web GUI/CLI Web GUI/CLI
EaEEL OpenFlow Full OpenFlow Full Full
OpenStacksZfr No Yes Yes — Yes
OpenrFlowszir v1.0 vi. {Dd:f;ﬂ‘s } v1.{0,3} v1.0 v1.{0,3}
—2 No No No Strong Weak
2=iagsh No No No Yes No
F>hEE Medium Easy Medium Medium Hard
License GPLv3 Apache 2.0 Apache Apache 2.0 EPLv1.0
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#!/usr/bin/python
from mininet.topo import Topo
from mininet.net import Mininet
from mininet.node import RemoteController
from mininet.link import TCLink
from mininet.util import dumpNodeConnections
class MyTopo(Topo):
def _init_ (self):
Topo. init_ (self)
L1 =2
L2 =1L1"%*2
L3 = L2
c =]
a=|]
e =]
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foriinrange( L1):
sw=self.addSwitch('c{} .format(i+1))
c.append(sw)

foriinrange( L2 ):
sw=self.addSwitch('a{}'.format(L1+i+1))
a.append(sw)

foriinrange( L3 ):
sw=self.addSwitch('e{}".format(L2+L1+i+1))
e.append(sw)
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foriinrange( L1):
sw1 = c[i]
for sw2 in a[i/2::L1/2]:
self.addLink(sw2,sw1)

foriinrange(0, L2, 2):
for sw1 in a[i:i+2]:
for sw2 in e[i:i+2]:
self.addLink(sw2,sw1)
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count =1
for sw1 in e:
foriin range(2):
host = self.addHost('h{}'.format( count ))
self.addLink( sw1,host)
count += 1

topos = { 'mytopo’ : (lambda:MyTopo()) }
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def iperf_single( self ,hosts=None, udpBw="10M', period=60, port=5001):
if not hosts:
return

else:
assert len(hosts) ==
client,server=hosts
filename=client.name[1:]+".out'
output("** Iperf:testing bandwidth between ')
output("%s and %s\n" % (client.name, server.name))
iperfArgs = "iperf-u'
bwArgs = '-b +udpBw +'’
print "*** start server ****"
server.cmd( iperfArgs + '-s -i 1' + '>/home/wjs/log/' + filename + '&')
print "***start client ***"
client.cmd(
iperfArgs + '-t ' +str(period) + ' -c "+server.IP() + ' ' +bwArgs
+' > /home/wjs/log' + ‘client’ + filename +'&'")
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def iperfMulti(self, bw , period =60):
base port =5001
server_list =[]
client_list = [h for h in self.hosts ]
host list =[]
host list = [h for h in self.hosts]

cli_outs =[]
ser outs =[]
len = len(host_list)

for i in xrange(0, len):
client = host_list[i]
server = client
while(server == client ):

server = random.choice(host_list)
server_list.append(server)
self.iperf_single(hosts = [client,server], udpBw=bw,
period=period, port=base_port)

sleep(.05)
base port +=1

sleep(period)

print "test has done”
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def do_iperfmulti( self, line):

args = line.split()

if len(args) == 1:
udpBw = args[ 0 ]
self.mn.iperfMulti(udpBw)

elif len(args) ==2:
udpBw =args[ 0 ]
period = args[ 1]
err = False
self.mn.iperfMulti(udpBw, float(period))

else:
error(‘invalid number of args: iperfmulti udpBw period\n' +
'udpBw examples:1M 120\n’')
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EmnF A R AT oy Liperfmulti

TESTS = { name: True
for name in ( 'pingall’, 'pingpair’, 'iperf', 'iperfudp'/iperfmulti’]) }
CLI = None # Set below if needed
# Locally defined tests
def allTest( net ):
"Run ping and iperf tests"
net.waitConnected()
net.start()
net.ping()
net.iperf()
def nullTest( net):
"Null 'test’ (does nothing)"
pass
TESTS.update( all=allTest, none=nullTest, build=nullTest )
# Map to alternate spellings of Mininet() methods
ALTSPELLING = { 'pingall’: 'pingAll’, 'pingpair’: 'pingPair’,
'iperfudp": ‘iperfUdp'iperfmulti":'iperfMulti| }
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#ryu-manager simple_switch_stp.py

JA Zhimininet, A= B PR Fh &5
#mn —custom fattree.py --topo mytopo
--controller=remote,ip=127.0.0.1,port=6633

iuesRlUREY BAE H &
Iperf hl h2

Iperf hl h3

Iperf h1 h5

Iperfmulti 0.025m
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