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@ Ubuntu 12.04 (i 39| 7|2 AKX H|)

@ Floodlight version 0.90 (REST API X|&)

@ Eclipse IDE v.3.7.2

@ Java v.1.7 (Floodlight Component2} AZSIH AIEX} &
- &4 % 00| &5t XMSgh)

@ Apache tomcat v.7.0(HTTP/HTTPS &4 X| &)




SON J| 8t

IE¥3 HI0f

it v Qv Qv
) Project Explorer &3

|» & avior

-]

i src/mainfjava

@ src/main/resources

@ src/test/java

% srftest/resources

8 lib/gen-java

& args4j-2.0.16.jar

= cglib-nodep-2.2.2.jar

& concurrentlinkedhashmap-lru-1.2.jar
» &4 derby-10.9.1.0.jar

» & findbugs-annotations-2.0.1.jar

» 53 findbugs-jsr305-2.0.1.jar

» &= guava-13.0.1.jar

» o jackson-annotations-2.1.4.jar

» &4 jackson-core-2.1.4.jar

» w4 jackson-databind-2.1.4.jar

» &4 jackson-dataformat-csv-2.1.4.jar
] Ja(ksondataformatﬁmnlez 1.4 jar

v

v

¥y vvvyevw

NaElfdOm e

B‘MQ&

& Outline & B %" W
@ net.floodlightcontroller.core
» “= import declarations
¥ ®, Main
0S

1= floodlight

& ¥ = 0|3 Mainjava 2

O e Copyright 2013, Big Switch Networks,

Inc.[]

package net.floodlightcontroller.core;

#import org.kohsuke.args4j.CmdLineException;[]

* Host for the Floodlight main method
dauthor alexreimers

public class Main {

Jan

* Main method to

load configuration and modules

dparam args

| &l Tasks | & Console 2

Floodlight-Default-Conf [Java Application] /usr/lib/jvm/java-6-openjdk-i386/binfjava (2013. 12. 11. 2

INFO
INFO
INFO
WARN
INFO
WARN

09:54:51.848

|©9:54:59.527
089:54:59.527

|89:54:59.530
|@9:54:59.530

2719:12:00)

- -

L] 2 I T"J;\EJ"

[n.f.c.i.OFChannelHandler:New I/0 server worker #2-4] Disconnected switch OFSwitchBase [/163.186.118.203:52336 DPID[©0:60:00:00:00:00:00:06]] -
[n.f.c.OFSwitchBase:New I/0 server worker #2-4] Clearing all flows on switch OFSwitchBase [/163.180.118.202:53520 DPID[00:00:00:00:00:00:00:06]]
[n.f.1.1i.LinkDiscoveryManager:main] Inter-switch link removed: Link [5rc=00:00:00:00:00:00:00:01 outPort=4, dst=00:00:00:00:00:00:00:06, inPort=1]

[n.f.1.i.L.s.notification:main] Inter-switch link removed: Link [5rc=00:00:00:00:00:00:00:01 outPort=4, dst=00:00:00:
[n.f.1.1.LinkDiscoveryManager:main] Inter-switch link removed: Link [src=00:00:00:00:00:00:00:06 outPort=1, dst=00:0

0:00:00:06, inPort=1]
00:00:00:00:01, inPort=4]

[n.f.l.i.L.s.notification:main] Inter-switch link removed: Link [src¢=00:00:00:00:00:00:00:06 outPort=1, dst=00:00:00:00:00:60:00:01, inPort=4)

[n.f.c.i.C.s.notification:main] Switch 0:60:00:

00:00:00:00:06 connected.

[n.f.l.i.LinkDiscoveryManager:New 1/0 server worker #2-5] Inter-switch link detected Link [5rc=00:00:00:00:00:00:00:06 outPort-l dst=00:00:00:00:00:00:00:(
[n.f.l.i.L.s.notification:New I/0 server worker #2-5] Link added: Link [src=00:00: 9:00:00:02, inPort=3]
[n.f.l.i.L.s.notification:New I/0 server worker #2-5] Link added: Link [src=00:00:00:00:00:00:00:02 outPort=3, d 9:00:00:06, inPort=1]
[n.f.l.i.LinkDiscoveryManager:New 1/0 server worker #2-4] Inter-switch link updated: Link [src=00:00:00:00:00:00:6 , dst=00:00:00:00:00:00:00:0¢
[n.f.1.1.L.s.nouf1cauon New I/0 server worker #2-4] Link updated: Link [src=60:00:00:00:00:60:60:02 outPort=3, dst=60:00:00: ae 00:00:00:06, inPort=1])
[n.f.c.i.0FChannelHandler:New I/0 server worker #2-5] New switch connection from /163.1860.118.203:52337

[n.f.d.DebugCounter:New I/0 server worker #2-5] Counter exists for net.floodlightcontroller.core/00:00:00:00:00: 06 -- resetting counters
[n.f.d.DebugCounter:New I/0 server worker #2-5] Counter exists for net.floodlightcontroller.core/00:00:00:00:00: 06/pktin -- resetting counters
[n.f.d.DebugCounter:New I/0 server worker #2-5] Counter exists for net.floodlightcontroller.core/00:00:00:00:06: 06/write -- resetting counters
[n.f.d.DebugCounter:New I/0 server worker #2-5] Counter exists for net.floodlightcontroller.core/00:60:00:00:08: 06/pktin/drops -- resetting counters
[n.f.d.DebugCounter:New I/0 server worker #2-5] Counter exists for net.floodlightcontroller.core/00:00:00:00:00: 06/write/drops -- resetting counters
[n.f.c.i.0FChannelHandler:New I/0 server worker #2-5] Switch OFSwitchBase [/163.180.118.203:52337 DPID[00:00:00:00:00:00:00:06]] bound to class class net.flc
[n.f.c.i.Controller:New I/0 server worker #2-5] New switch added OFSwitchBase [/163.180.118.263:52337 DPID[60:60:00:00:80:00:00:06]] for already-added switcl
In.f.c.i.C.s.notification:main] Switch 60:00:00:00:00:00:00:06 disconnected.

[n.f .OFChannelHandler:New I/0 server worker #2-5] Disconnected switch OFSwitchBase [/163.180.118.202:53520 DPID[©0:00:00:00:00:00:00:06)]

[n.f Fsmtchaase New I/0 server worker #2-5] Clearing all flows on switch OFSwitchBase [/163.180.118.203:52337 DPID{©0:00:00:00:00:00:00:06] )

[n.f Linkuxscoverynanager main] Inter- swuch link removed Link !src—ee Bs BB BB 68 ao 00:02 outPort <8 dst-BB 00:00:00:00:00:00:06, inPort=1]

inPort=1]

LmkD:scoveryManager main] Inter switch link removed: Link Esrc-ee BB ee 89 00:00:06 uutPorlvl. dst~89 2] :09:00:02, inPort=3]
i.L.s.notification:main] Inter-switch link removed: Link [src=00:00:00:00:00:00:00:66 outPort=1, dst=00:00:00:00:00:00:00:02, inPort=3]
-1.C.s.notification:main] Switch 00:00:00:00:00:00:00:06 connected.

1.LinkDiscoveryManager:New 1/0 server worker #2-3] Inter-switch link detected: Link [src=00:00:00:00:00:00:00: 96 outPort=1, dst=00:00:00:00:00:00:00:(
.i.L.s.notification:New I/0 server worker #2-3] Link added: Link [src=00:00:00:00:00:00:00:06 outPort=1, dst=00:00:00:00:00:00:00:01, inPort=4]
.LinkDiscoveryManager:New I/0 server worker #2-5] Inter-switch link detected: Link [src=00:00:00:00:00:00:00:01 outPort=4, dst=00:00:00:00:00:00:00:(
.i.L.s.notification:New I/0 server worker #2-5] Link added: Link [src=00:08:00:00:00:00:00:01 outPort=4, dsz=98:88:80:38:99:88:36:66. inPort=1]
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0O [¥] Live updates
Dashboard Topology Switches Hosts

Controller Status

Floodlight

Hostname: Iocalhost 6633
Healthy: true
Uptime: HM0s

JVM memory bloat: 191541864 free out of 214499328

n ftopolagy TopologyManager. n fflowcache FlowReconcileManager, n f devicemanager intemal DefaultEntityClassifier,

n.f.storage. memory_MemoryStorageSource. n.f.debugcounter.DebugCounter. n.f.counter.CounterStore, n frestserver. RestApiServer,
arg sdnplatform sync intemal SyncManager, n ffirewall Firewall. n f perfmon PktinProcessingTime.

n.f.devi internal O gerimpl, n.flinkdiscovery.internal LinkDiscoveryManager, n.f.threadpool ThreadPool

n f.staticflowentry StaticFlowEntryPusher, n f.core intemal FloodlightProvider n f debugevent DebugEvent

n f.loadbalancer.LoadBalancer,

Modules loaded:

Switches (5)

DPID IP Address Vendor Packets Bytes  Flows Connected Since
00:00:00:00:00-00:00:01 /163.180.118.200:50052 Nicira Networks. Inc 0 0 o 20134 128 Mg 23 91207
00:00.00:00:00:00-00:02 /163.180.118.232:57464 Micira Networks, Inc. 0 o 0 20134 128 12 28 91208
00:00:00:00:00:00:00:03 /163.160.118.221:36778 MNicira Networks. Inc 0 0 o 20134 122 12 28 9:12:09
00:00:00:00-:00.00:00:04 /163.180.118.201:38918 Nicira Netwarks . Inc 0 0 (1] 20134 128 112 23 9.12:07
00:00:00:00:00:00:00:08 /163 180 118 203:52178 Micira, Inc. ] o 1] 20134 128 1Y 28 91514
Hosts (7)
MAC Address IP Address Switch Port Last Seen
be:56ff T ce:6h 203 255 26478 00:00:00-00:00:00:00-02-1 20134 122 M2 28 91514
203.255 254 67 00:00:00:00:00:00:00:01-1 20134 128 1Y 2H 91512
00.00.00.00.00.00.00:01-3 20134 128 112 2W 5151
00:00:00-00-:00:00-00-04-4. 20133 122 112 2H 91458
70:73:cb:3b:73:0a 00-00:00:00:00-00:00:06-5 20134 122 112 28 91341
00:1f.e2.07:6F37 00:00:00:00:00:00-00-04-3 20134 128 112 2T 91545
00:24:54:93:2F 42 00:00:00:00:00:00.00-04-2 20134 128 112 28 91545

Floodlight © Big Switch Netwarks, 1BM, et. al. Powered by Backbana js, Bootstrap, |Query, D3 js, etc
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Packet
SGSN GGSN Internet
Access Network Core Network
UE: User Equipment
USRP: Universal Software Radio Peripheral GTP: GPRS Tunneling Protocol
BTS: Base Transceiver Station SGSN: Serving GPRS Support Node

PCU: Packet Control Unit GGSN: Gateway GPRS Support Node




36PP Cellular WESI3 7135 : USRP + Osmo ©

IY/CRY, Y28 52 4

@ PCU(Packet Control Unit) : I{Zl HIO|HE X 2|; SE/HO|EHMZE fIot AfES
O| BTSO|AM O|FO{Zl = PCUO|M Slid X E0 Clict 22| HE

@ SGSN(Serving GPRS Support Node) : M Al AR HotE|O THZ] MM KH2|/2
2|, Ol &e| 7|s= Y, THEV|E S5/AMA Hojstl = o|=-d
ZE[(RIX] =8), Itz & SAE =

@ GGSN(Gateway GPRS Support Node) : A|M 8l O] 22| 7|2 HYSt= GPRS
izl Lo| AO|EY 0] EZA, 2F IP HES AL HLO0|AE Ee|

OpenBTS Osmo | | Open
Q B USRP W/ trans. SGSN GGSN
0smo Gb
Um PCU

Osmocom Project: Open Source Mobile Communications

GSM, DECTSC| O[S EA BE 78S 9ot QE4A m2MESO| WY
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SDN Controller
IP Router Quagga
IP Router

Nova Scheduler Cloud Server Pool
RabbitMQ (Queue) MVNO VoIP

Network Server Server

VM VM VM

=
Glance API m Hypervisor
on olle

% Q ' Operating System
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SRS MHIA SWE 1= saiec 23 75 MMl

@ OpenStack AX| =4
= OS : Ubuntu 12.04.2 LTS Server
» OpenStack : Grizzly ¥

@ Controller/Compute =& S2{AH {7
= Controller tE= Ol Ul AR Public M2 7=
v SSH H=£, CU Soff ¥4 22| 7ts
v Web Ul 7|8t &2 VM Mg/t 7ts
= Compute L E F7} 7|5
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Quagga IP 2H2E{ 7= : SON |4 Quagoa PRISEH

Portl: 10.10.10.1/24

Port2: 10.10.11.1/24
e J|&C « SDN 7|8t

Quagga 1 S

Host 2

Host 1 Partl: 10.10.10.2/24

Portl: 10.10.12.2/24 Ho 5 )
192.168.1.2/24 Port2: 10.10.12.1/24 PortZ: 10.10.11.2/24 rt2: 10.10.12:9/24 22
Part 3: 192.168.1.1/24 Portd: 192.168.2.1/24 192.168.2.2/24 Port3:192.168.1.1/24% . 4 192.168.2.2/24
\

@ 7|92 QuaggaE SDN 7|Hto
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163,180.+080/index. il 3 B

€ @ 16310011624

I hitp://163.180. trype=topology 3§

77 HLiCyor
GESEIET e KOREN

XMLsFelo] 34 s A5 A ek $4) Fas ol s 2 ) W
Messages  Table

& | @ 163.80.116.26 5080

—<topology>
—cnodes>
—<node datapathid="8243406406160905843">

—<ports>
<port hw_add="""""""" name="rfvm1.1" link="True" speed="10000" port_no="1" enabled="True" flood="True" state="0" curr="192" supported="0" peer="0" config="0" advertised="0"/>
<port hw_add name="rfvn1.2" link="True" speed="10000" port_no="2" enabled="True" flood="True" state="0" curr="192" supported="0" peer="0" config="0" advertised="0"/>
cport hw_add=""""*""" name="dp0" link="True" speed="0" port_no="65534" enabled="True" flood="True" state="0" curr="0" supported="0" peer="0" config="0" advertised="0"/>

<[ports>
<nodes

—<node datapathid="153">
- <ports> el
<port hw_add="""""""" name="h 1.0" link="True" speed="10000" port_no="1" enabled="True" flood="True" state="0" curr="192" supported="0" peer="0" config="0" advertised="0"/>
<port hw_add= name="b2 0" link="True" speed="10000" port_ enabled="True" flood="True" state="0" curr="192" supported="0" peer="0" conflg="0" advertised="0"/>
<port hw_add="""""""" name="switch1" link="True" speed="0" port_no="65534" enahled="Trie" flood="True" state="0" curr="0" supported="0" peer="0" config="0" advertised="0"/>
</pors>
</mode>
</nodes>
<[topology>
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