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écd opendaylight/distribution/opendaylight/
imvn clean install [-DskipTests]
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‘cd target/distribution.opendaylight-0.1.0-SNAPSHOT-osgipackage/opendaylig

‘ht/

:./run.sh
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8 H Eclipsed AT #RAE M, FER /%% maventiift, REFATIH.
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S| eclipse JG7E runBit &, AT opendaylight-assembleit T4 4w 32T H .

JUA targetf & SLan R

opendaylight-application.launch 3= 47 %l #% .

opendaylight-assembleit-fast.launch £ % firik % J& (Project / Bundle)

opendaylight-assembleit-noclean.launch@¥ 14 bundle {HA#4T clean

opendaylight-assembleit-skiput.launchZ@¥: i1 bundle {HAHE4T Unit Tests
opendaylight-assembleit-sonar.launchéi#s: fii 5 bundleF#iz47 Sonar (Code-Coverage, Stati
c-Analysis tool)

opendaylight-assembleit.launch F>/%4% % AT bundle.

opendaylight-sonar-fast.launch &4 i (1) % 52 17 Sonar(T-45 .



opendaylight-sonar.launch 47 145 ] Sonarft4% .
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1.2.3 f§ F Mininet &

Mininet 1] LA SRARFUR AR R R UL 2% . 7] LU mininet.github.orgR 25
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imininet@mininet—vm:~$ sudo mn --controller=remote,ip=127.0.0.1 --topo tree :

3

ek Creating network

;*** Adding controller

;*** Adding hosts:

'h1 h2 h3 h4 h5 h6 h7 h8

;*** Adding switches:

Esl s2 s3 s4 s5 s6 s7

+*+ Adding links: |

i(hl, s3) (h2, s3) (h3, s4) (h4, s4) (h5, s6) (h6, s6) (h7, s7) (h8, s7) (s1, s2) (s1, s5) (s

12, 53) (s2, s4) (s5, $6) (5, 57) |

;*** Configuring hosts

'h1 h2 h3 h4 h5 h6 h7 h8

;*** Starting controller

;*** Starting 7 switches

isl s2 s3 s4 s5 s6 s7

;*** Starting CLI:

' mininet>
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1.2.3.1 Simple Forwarding Application
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i Add Gateway IP Addres&#, #s/n IP #1 10.0.0.254/87 %
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Add Gateway IP Address

Féarnn

5 4 /MM 1P
__fE Mininet i\ EALT UM O,
:mininet> h1 ping h7
|PING 10.0.0.7 (10.0.0.7) 56(84) bytes of data.
|64 bytes from 10.0.0.7: icmp_req=1 ttl=64 time=1.52 ms
564 bytes from 10.0.0.7: icmp_req=2 ttI=64 time=0.054 ms
564 bytes from 10.0.0.7: icmp_req=3 ttI=64 time=0.060 ms
64 bytes from 10.0.0.7: icmp_req=4 ttI=64 time=0.052 ms
;——— 10.0.0.7 ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 2999ms
értt min/avg/max/mdev = 0.052/0.422/1.523/0.635 ms
‘mininet>
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Controller
platform
Southbound Service Abstraction Layer (SAL)
interfaces & " otherstandard ' 1 vendor-specific
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&R 7 EEIREEH
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SAL %DM E, & ETERS, NEERA—NZHEAMNLE view 15 4% 1 EAE
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Plugin /& B4R & F SDN A 4TA0HE, ScfF £ M SDNWHL, KT IRENE

2.2 FEATEH

EHR ODL I H, SAUEEREINTH, A5 Maven. OSGifl Javal .

Maver: KT ant J&—FEEHAMALNH K E A, EEAETH F 1 pom.xml 5T
PERAER T H LS Fp A . ODL T H i3 pom.xmlghfz T opendaylight\distribution\open
daylight (3 H3) T. Eclipse W2 pom.xml fE SN K R, ISR,
il OSGiFs 4 B ST META-INF/IMANIFEST.MF.
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2.3 > bundle
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's_Modules/Bundles_and_Interfaces
01 bundle S BLKE A :
FH& 1 #b Bundle FISEI#END
| Bundle | SEEL/ AR SO | iR




IHostFinder

arphandler W AEE THA ARP 1523 FHAE .
IListenDataPacket
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IConfigurationContainerAwarg
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| TopologyM anager

IConfigurationContainerAwarg
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sal IFlowProgrammerService | 7EMZ575 i F22dE, #lEk. BoummEz.
sal IDataPacketService SAL $24ite5 N ) Data Packekk %5 -
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3.2 EAT/EERE

3.2.1 SZF) IListenDataPacket £ 1

76 ODL 1, SAL At T KEMZE. EITE) SRS PLIX e, 5 s FH fn S 75 2 s
ﬂﬁiﬂs&?ﬁ&*ﬂkﬁé%h?ﬂ AR, /\ﬁﬁ%‘%@” ILlstenDataPackeﬁD BRI,

—BHANKSIL T IListenDataPacketk [, U 24 ¥ 6, 5k BRI 38 O 5, 2 E A
Fz LU [E1 3 R 5L receiveDataPacket K]t 53X AN e 20t 7T LA SE IR A1 — 13 copy it
ﬁ@mX%i@
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3.2.2 fE T A

TR, I M e R R (B B, FHEFIA dataPacketServicek
BEAT AT, JeT Y Packetd Al A% AL
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ébyte[] srcMAC = ((Ethernet)formattedPak).getSourceMACAddress();
ilong srcMAC_val = BitBufferHelper.toNumber(srcMAC);

3.2.3 K HEMA

e H PR PRI 7 R 3 — AN LG Bk . TR dataPacketServic# A —Mig5E fI5Z
Hetilim A, BRI B e 1 p At

iRawPacket destPkt = new RawPacket(inPkt);
| destPkt.setOutgoingNodeConnector(p);

this.dataPacketService.transmitDataPacket(destPkt);



3.2 Kk HBIREE
F% 7 PACKET _OUTXZ4b, &w] LAV G B mEE e a8 Hl .
— 2T B B 5 Match. Action A3 B2k,

3.2.4.1 Match
B8 —% Match, ULAEC IN_PORT AL M ALAI AT,

;Match match = new Match();
:match.setField(MatchType.IN_PORT, incoming_connector);

HAth ITAEIGA B 45 inPort”, "dISrc”, "dIDst", "dIVian”, "dIVlanPrioriy", "diOuterVian", "dlOut
erVlanPriority", "dIType", "nwTOS", "nwProto", "nw8", "nwDst", "tpSrc", "tpDst&:. Fif X L[t
fic 4 i 2 X HARAE org.opendaylight.controller.sal.matéh .

3.2.4.2 Action

Action )€ S fE org.opendaylight.controller.sal.actiéht, {345 "drop", "loopback”, "flood",
"floodAll", "controller”, "interface", "software gh", "harware path", "output”, "enqueue"”, "setDISrc

"setDIDst", "setVlan", "setVlanPcp", "setVlanCif'stripVlan”, "pushVlan", "setDIType", "setNwSrc
", "setNwDst", "setNwTos", "setTpSrc", "setTpDstetNextHop'
flan il —/~ action¥3, ¥ OUTPUT action

3.2.4.3 R
BIRIFT 2 5, ORI . MERSlE, B ImAEIN OB .

;Flow f = new Flow(match, actions);
iStatus status = programmer.addFlow(incoming_node, f);
if (status.isSuccess())
| logger.trace("Installed flow {} in node {}", f, incoming_node);
Eelse
//What to do in case of flow insertion failure?

AhFREE I, N Bl R A S VR AT N — D R, SR =FME N .
PacketResult. CONSUMBX £ L& B AL PR 5E AR 1, Je SN T B T Ab 2
PacketResult. KEEP_PROCESSINB . i Ab #7575 2k ik 45 H B AH % bundleit 474k
B,
PacketResult.IGNORED® . & i A, 75 % 645 He A 5% bundleiff 4T AL 2E .
3.2.4.5 B FeHLim O
PR fE A Switch ManagedfoR A b LA (Mo H4,

' Set<NodeConnector> nodeConnectors =
 this.switchManager.getUpNodeConnectors(incoming_node);

_________________________________________________________________________________________________________________



3.2.5 K AIAC B 5 EE

i3 pom.xmIsRAEHE bundlex ] f)AH TLAK .

&A™ bundleth &8 04—~ Activator.javaxl f, 4k H OSGIHELE, JfHEFL T J775KIR O
SGi tEL AT M . FIH setlnterface(:ﬁ/ztﬂé Vv OSGIHELL H O 7 HREeF 1 I add()
J7iA R OSGIHEZE B CF A 7 HFLLH AR T bundle

3.3 IIDFTEEEL
3.3.1 Bl S A

e (8T B QU FT A ) Mg B — N O AL H 3% (Lbi arphandler, 44
H ORI 4 (bbin tutorial L2 forwarding, EHUHiEtk H kA AT java SCHEAT pom.xml 3
fFHf) ARPHandler¥ # A TutorialL2Forwarding fif5 1) arphandlef&i§ 4 tutorial_L2_forward
ing.

WA DA N0 http://yuba.stanford.edu/~srini/tutorial/opendalglictutorial _srcfiles.tar fi#
JE J5 7 2] opendaylight/opendaylight % ~, HS AR H .

3.3.2 B B XX

B BHUEEN T H B pom.axmIsCf:, A7F opendaylight/opendaylight/distribution/opendayligh
t/pom xml, 7E arphandlerTE, whn

(E4 IoggerE’]@ﬂEIﬁﬁ ﬂﬂﬁ opendayl|ght/opendayllght/dlstnbutlon/opendaylr’gm/ma|n/re
sources/conflguratlonllogback XA AN

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

i <logger name="org.opendaylight.controller.tutorial_L2_forwarding" level="INF !

R EEL eclipse KizfT, T ELE launch XA ERINEROALEL . 7E run conflguranon
W, kAN javalil H, #EF#F org.opendaylight.controller.tutorial_L2_forwarding

A B ME http://lyuba.stanford.edu/~srini/tutorial/opendalgtigchanges for adding_modul
e.patch ] DL 2.




FA4E BN A

BT LA, TS 4> hubA L2 B8 @ Sl

4.1 Hub

— A hub kISR ) 0B A F A s 1) R 25, DAL R AT T T R4
50T packet_ini4 &

H1 tHAZ L _E T g 1]

F R ) X LA T H 5

4.2 L2 ZZ#HHL

X L2 HilEs Hebl, T2 mac BRI ZEPAT W #RAE:

B —~ HashMap mac_to_por it 5% mac®! fr7E it H HILE .

W packet_ini4 &

FEMT AL, FRELE macHihk A1 H bR machidil;

YR macFI N M3 mac_to_port&H;

B HP mack & OafifE, WRAFENAR flow_modil B & H, & #.

. <?xml version="1.0" encoding="UTF-8"?> .

§<project xsi:schemalocation="http://maven.apache.org/POM/4.0.0 http://mave

;n.apache.org/xsd/maven—4.0.0.xsd" xmlns="http://maven.apache.org/POM/4.0.

o '

: xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" >

. <modelVersion>4.0.0</modelVersion>

<parent>

| <groupld>org.opendaylight.controller</groupld >
<artifactld>commons.opendaylight</artifactld >
<version>1.4.0-SNAPSHOT < /version>

. <relativePath>../commons/opendaylight</relativePath>

</parent>

<artifactld > tutorial_L2_forwarding </artifactld >
<version>0.4.0-SNAPSHOT < /version>
. <packaging>bundle</packaging>

. <build>

_________________________________________________________________________________________________________________



<plugins>
<plugin>
<groupld>org.apache.felix</groupld>
<artifactld>maven-bundle-plugin</artifactld >
<version>2.3.6</version>
<extensions>true</extensions>
<configuration>
<instructions>
<Import-Package>
org.opendaylight.controller.sal.core,
org.opendaylight.controller.sal.utils,
org.opendaylight.controller.sal.packet,
org.opendaylight.controller.sal.match,
org.opendaylight.controller.sal.action,
org.opendaylight.controller.sal.flowprogrammer,
org.opendaylight.controller.switchmanager,
org.apache.felix.dm,
org.osgi.service.component,
org.slf4j
</Import-Package>
<Bundle-Activator>
org.opendaylight.controller.tutorial_L2_forwarding.internal.Activator
</Bundle-Activator>
</instructions>
<manifestLocation> ${project.basedir}/META-INF </manifestLocation>
</configuration>
</plugin>
</plugins>
</build>
<dependencies>
<dependency>
<groupld>org.opendaylight.controller</groupld >
<artifactld>switchmanager </artifactld >
<version>0.4.0-SNAPSHOT </version>
</dependency>



<dependency>
<groupld>org.opendaylight.controller</groupld >
<artifactld>sal</artifactld >
<version>0.5.0-SNAPSHOT < /version>
</dependency>
</dependencies>
| </project>

: Manifest-Version: 1.0

. Bnd-LastModified: 1371179321226

Build-Jdk: 1.7.0_21

éBuiIt-By: ubuntu

' Bundle-Activator: org.opendaylight.controller.tutorial_L2_forwarding.int
ernal.Activator

Bundle-ManifestVersion: 2

Bundle-Name: tutorial_L2_forwarding

Bundle-SymbolicName: org.opendaylight.controller.tutorial_L2_forwarding
Bundle-Version: 0.4.0.SNAPSHOT

ECreated—By: Apache Maven Bundle Plugin

.Import-Package: org.apache.felix.dm;version="[3.0,4)",org.opendaylight.c
ontroller.sal.action,org.opendaylight.controller.sal.core,org.opendayli
ght.controller.sal.flowprogrammer,org.opendaylight.controller.sal.match
. ,org.opendaylight.controller.sal.packet,org.opendaylight.controller.sal
.utils,org.opendaylight.controller.switchmanager,org.osgi.service.compo
nent;version="[1.2,2)",org.slf4j;version="[1.7,2)"

:Tool: Bnd-1.50.0

4.5 org.opendaylight.controller.tutorial_L2_forwarding.int
ernal &

4.5.1 Activator
il configurelnstance# i setinterfacek & /f OSGIHEZE, H % F] 1 IListenD

_________________________________________________________________________________________________________________



* This program and the accompanying materials are made available under the
| * terms of the Eclipse Public License v1.0 which accompanies this distribution,
| * and is available at http://www.eclipse.org/legal/epl-v10.html

L */

: package org.opendaylight.controller.tutorial_L2_forwarding.internal;

;importjava.utiI.HashtabIe;

{import java.util.Dictionary;

import org.apache.felix.dm.Component;
;import org.slfdj.Logger;

import org.slf4j.LoggerFactory;

import org.opendaylight.controller.sal.core. ComponentActivatorAbstractBase;
import org.opendaylight.controller.sal.packet.IListenDataPacket;

import org.opendaylight.controller.sal.packet.IDataPacketService;

;import org.opendaylight.controller.sal.flowprogrammer.IFlowProgrammerServic
€]

{import org.opendaylight.controller.switchmanager.ISwitchManager;

ipublic class Activator extends ComponentActivatorAbstractBase {
protected static final Logger logger = LoggerFactory
.getLogger(Activator.class);

e
* Function called when the activator starts just after some
* initializations are done by the
* ComponentActivatorAbstractBase.

*
*/
public void init() {



* Function called when the activator stops just before the
* cleanup done by ComponentActivatorAbstractBase

*/

public void destroy() {

/**
* Function that is used to communicate to dependency manager the
* list of known implementations for services inside a container

*

*

* @return An array containing all the CLASS objects that will be
* instantiated in order to get an fully working implementation
* Object
*/
public Object[] getImplementations() {
Object[] res = { TutorialL2Forwarding.class };
return res;

e
* Function that is called when configuration of the dependencies

* is required.

*

* @param c dependency manager Component object, used for

* configuring the dependencies exported and imported

* @param imp Implementation class that is being configured,

* needed as long as the same routine can configure multiple

* implementations

* @param containerName The containerName being configured, this allow
* also optional per-container different behavior if needed, usually

* should not be the case though.



*/
public void configurelnstance(Component ¢, Object imp, String containerNa
‘me) { |
| if (imp.equals(TutorialL2Forwarding.class)) {
// export the services
Dictionary<String, String> props = new Hashtable<String, String>();

props.put("salListenerName", "tutorial_L2_forwarding");
c.setlnterface(new String([] { IListenDataPacket.class.getName() }, props);

// register dependent modules

c.add(createContainerServiceDependency(containerName).setService(
ISwitchManager.class).setCallbacks("setSwitchManager”,
"unsetSwitchManager").setRequired(true));

c.add(createContainerServiceDependency(containerName).setService(
IDataPacketService.class).setCallbacks(

"setDataPacketService", "unsetDataPacketService")
.setRequired(true));

c.add(createContainerServiceDependency(containerName).setService(
IFlowProgrammerService.class).setCallbacks(

"setFlowProgrammerService", "unsetFlowProgrammerService")
.setRequired(true));

_________________________________________________________________________________________________________________

4.5.2 TutorialL2Forwarding
€ X1 TutorialL2Forwardinggs, =28l T IListenDataPackelz 1, % | receiveDataPacket

;@Override
| public PacketResult receiveDataPacket(RawPacket inPkt) {
if (inPkt == null) {
return PacketResult.IGNORED;
}

logger.trace("Received a frame of size: {}",



inPkt.getPacketData().length);

Packet formattedPak = this.dataPacketService.decodeDataPacket(inPkt);
NodeConnector incoming_connector = inPkt.getincomingNodeConnector( :

Node incoming_node = incoming_connector.getNode();
if (formattedPak instanceof Ethernet) {
byte[] srcMAC = ((Ethernet)formattedPak).getSourceMACAddress(); .
byte[] dstMAC = ((Ethernet)formattedPak).getDestinationMACAddress();
// Hub implementation
if (function.equals("hub™)) {
floodPacket(inPkt);
return PacketResult. CONSUME;
}
// Switch
else {
long srcMAC_val = BitBufferHelper.toNumber(srcMAC);
long dstMAC_val = BitBufferHelper.toNumber(dstMAC);
this.mac_to_port.put(srcMAC_val, incoming_connector);
Match match = new Match(); :
, match.setField( new MatchField(MatchType.IN_PORT, incoming_conn |
‘ector) ); '

match.setField( new MatchField(MatchType.DL_DST, dstMAC.clone()) )

NodeConnector dst_connector;

// Do I know the destination MAC?
if ((dst_connector = this.mac_to_port.get(dstMAC_val)) != null) {
List<Action> actions = new ArrayList<Action>();



actions.add(new Output(dst_connector));
Flow f = new Flow(match, actions);

// Modify the flow on the network node
Status status = programmer.addFlow(incoming_node, f);
if (Istatus.isSuccess()) {
logger.warn( !
"SDN Plugin failed to program the flow: {}. The failure is: {}",
f, status.getDescription()); :
return PacketResult.IGNORED;
}
logger.info("Installed flow {} in node {}",
f, incoming_node);
}
else
floodPacket(inPkt);

}
return PacketResult.IGNORED;

4.5.3 TutorialL2Forwarding_multiswitch
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