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 Mininet: 2.3.0d4
« OpenDaylight: Lithium-SR1
* QCCHmrzmy
 Python 2.072
* Vi/VImX FH4REEES






A EBENAR-OpenDaylight(1)

1.LinuxAY:

ey =
/\’\

]:JEJEI __l-}
2. Open Day

BIERERIEE, BE—EENRSDNFIZERVREEEM, 7]
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o 7(‘ iEf, O eanOWJava—“%,\,SFTU‘TUEJZOpeanOWF“ . =YL,
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A ZERHT-Mininet(1)

ot

(&S

- Step |I: EFTRFIAR LIt
- $ sudo apt-get update
- $ sudo apt-get upgrade
- $ sudo apt-get install -y git

. /] \TIEEE

date EFFPINEMSE /etc/apt/sources.list, EERIEFPIEFF
BtV E T ETE, REEREHT.

: ILEJ I%oﬁgE radefHESupdate, BFETEREFHEHFEERKIEEABEKME
S35

- dist-upgrade:tgEsSupgrade, ECIERIEKIERRER, SaEEBRE
LJJSZ%B? AR TE%&FJ%\ EH. (BHARLNE




A ZERHT-Mininet(2)

- Step Il: ZZEMininet
» FFHcdiESENRBLZEMIninet U E
- $ git clone git://github.com/mininet/mininet
e $ sudo cd mininet/util
« $ sudo ./install.sh —a
AN~
e install.sh -a
. ?Ei%ﬁﬁ’%mininetﬁ’ﬂi%#
- install.sh -s I8 EHE% -a
» (TIERE ﬁ_ltir EEFEmininetfy &4
e install.sh -nfv
« Td#Emininet + B5]switch + Open vSwitch




A ZERHT-Mininet(3)

- Step llI: BIENZEETHEMIininet28 1]
e $ sudo mn

V7 R B FAES

Terminal Ty <) 3:39AM I

e H&

?ﬁh‘.

ciis@ubuntu: ~f/mininet/util

make[2]: Leaving directory '/home/ciis/oflops/cbench’
make[1]: Leaving directory '/home/ciisfoflops/cbench’
Making install in doc

make[1]: Entering directory '/home/ciis/oflops/doc’
make[1]: Nothing to be done for 'install'.

make[1]: Leaving directory '/home/ciis/oflops/doc’
Enjoy Mininet!

ciis@ubuntu:~ ni cfutils sudo mn

*** Creating networ

*#%% Adding controller

**%* Adding hosts:

h1 h2

*** Adding switches:

sl

*** pdding links:

(h1, s1) (h2, s1)

**%* Configuring hosts

h1l h2

*#%% Starting controller

co

*#%% Starting 1 switches

s1 ...

*%% Starting CLI:

mininet> [

o
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R ZERBIT-OpenDaylight(1)

» Step 1:%%5java jdk
- $ sudo apt-get install openjdk-8-jdk openjdk-8-jre

- Step 258 EjavalRimEE], FJLAGEIRVIMIESZX
« $ sudo vim /etc/proflle
,1& FﬁJAVA HOME=javai&iE " MAMERRE—1T, BESRHFEIE
B
- $ sudo source /etc/profile //FINIRIEEE]




R ZERBIT-OpenDaylight(2)

- TETEAHIVE2E:
1. BERFEREERESS Fai(tar / zip &0Ya])
2.15E1Ewget 15 T E

- Step 3:EELA 2R TV E—THERIE TS
+ $ sudo wget “[OpenDayLightf948iL{sit]"
» $ sudo tar -zxvf [fEX2%E].tar.gz //fRE4s




R ZERBIT-OpenDaylight(3)

- Step 4:LFEODLLAK FrsEfeature
* $ sudo cd [Er}FEZTE]

« $ sudo cd bin

« $ sudo ./karaf

- $ feature:install odl-mdsal-clustering odl-restconf odlI-12switch-
switch-ui odl-dlux-all

- TRl LicfeaturelHEdiE <
e feature:list //EaE R features

. feature:list -i /] BEEE LTI features

- feature:install [featurezzF&] //=gEfeatures




R ZERBIT-OpenDaylight(4)

- Step 5:FARbrowsergi A\ {ip}:8181/index.html, WNRZIEZFEEEE!
dlux/imE, REFERESEadmin,

OpenDaylight Dlux - Mozilla Firefox
ciis@ubuntu:~$ sudo su
[sudo] password for ciis:
root@ubuntu: /home/ciis# ./karaf-0.3.1/bin/karaf -of13 P
bash: ./karaf-0.3.1/bin/karaf: No such file or directory < ¢ @ D localhost
root@ubuntu: /home/ciis# ./karaf-0.3.1/bin/karaf -of13
bash: ./karaf-0.3 bin/karaf: No such file or directory

= A

OpenDaylight Dlux

OpenJDK 64-Bit Server VM warning: ignoring option MaxPermSize=512m; support was
removed in 8.0

Please Sign In

. OPEN

<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]

—|Remember Me




B ZERHT-OpenDaylight FEflowEiER(1)

- EEEREER, FHR T ENAEEERNEEIROpenDaylight dluxyMaE &
Openflow,

- Step 6: FENdlux /ME, (http://<BHSMip>:8181/index.html), IREFEY
Badmin,




B ZTER#IT-OpenDaylight FEflow#ER(2)

- Step 7: RIBARAYEE

MNtable,

propose
Add Flow

Delete Flow

Get Flow Config
Get Flow
Operational

GET Inventory
GET Topology

Y, (RAJLAMET

action

PUT config/opendaylight-

ZRIEE

direction

R RERIdirectionl A

inventory:nodes/node/openflow:1/table/0/flow/1

DELET config/opendaylight-

E inventory:nodes/node/openflow:1/table/0/flow/1

GET config/opendaylight-

inventory:nodes/node/openflow:1/table/0

GET operational/opendaylight-
inventory:nodes/node/openflow:1/table/0

GET operational/opendaylight-inventory:nodes/

GET operational/network-topology:network-topology/



A ZERHT-OpenDaylight FEflowEiER(3)

- Step 8: FZETEHE|directioni BFFtAEEflows, LIAdd flow f&&E

APl HISTORY COLLECTION PARAMETERS
ROOT

= opendaylight-inventory rev.2013-08-19
4+ operational
= confia
= nodes
— nnde {id)
=+ node-connector {id}
k group-features
& pass-through

supported-match-types

=+ supported-instructions
supported-actions

& switch-features

+ meter {meter-id}

=+ group {group-id}

+ flow {id}
+ table-features {table-id}
K flow-hash-id-map {hash]}




B ZERHIT-OpenDaylight FEEflow#ER(4)

« Step 9:
flow,

\;E‘ d|UX)|

Qi ] PO ® EI®
id &

® [match] (®

® (lnstructions )

]

i CHECK_OVERLAP
@ RESET_COUNTS

@ NO_PKT_COUNTS
@ NO_BYT_COUNTS
@ SEND_FLOW_REM

]

® True ® False
® True ® False
® True ® Faise

L]
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B ZERHT-OpenDaylight FEflowEiER(5)

- Step1: FA" +" *Kadd flow,

- Step2: fEREmatch, EiEEFRKH.




A ZERHT-OpenDaylight FEflowEiER(6)

« Step3: FJF" ethernet-match” , s&&" layer-3-match” ,

Qlwi ] ®®O0Q© EXB®

id & I:l
@ [mateh ) ®

® (o)

@ [unnel]

© (SPamermer)

® [ethemet-source ) D

ethernet-destinatio
® (EEamerone] @
®
®
. Wil ipv4-match




B ZERHIT-OpenDaylight FEEflow#ER(7)

- Step4: 1£" instruction set” , AILAPRE(FEZRIERIFIES,

OlE===
© (insiuctionist ] © @  (EEEETIIEN ®

e [

apply-actions-case
container-
name

clear-actions-case
go-to-table-case
cookie_mask meter-case

. vrite-actions-case
hu'ﬁer_l'd 'luf“t_ ai_tli_ln‘_‘: Case

write-metadata-case




B ZERHT-OpenDaylight FEkflowEiER(8)

Ste 5: EBIE" apply-action-case” IWHJNIN" action list” , EZ{RER

path: /config/iopends ™ /flow-node-inventory:table/
controller-action-case b

copy-ttl-in-case

® tep-flag-match copy-ttl-out-case

dec-mpls-ttl-case

@ [ extension-list lis! 4o vy rtl-case

drop-action-case

@ flood-action-case

flood-all-action-case

@ group-action-case

hw-path-action-case
order % loopback-action-case

@ instruction output-action-case
pop-mpls-action-case
| apply-actic pop-pbb-action-case
—— pop-vlan-action-case
| action li .
push-mpls-action-case
© st L




T MH1T-OpenDaylight F3&flowZ{ER(8)

- Step 6: EiE" apply-action-case” AHANOA" action list” , &

E’Jtr?,% =

path: /config/iopends ™ /flow-node-inventory:table/
controller-action-case b

copy-ttl-in-case

® tep-flag-match copy-ttl-out-case

dec-mpls-ttl-case

@ [ extension-list lis! 4o vy rtl-case

drop-action-case

@ flood-action-case

flood-all-action-case

@ group-action-case

hw-path-action-case
order % loopback-action-case

@ instruction output-action-case
pop-mpls-action-case
| apply-actic pop-pbb-action-case
—— pop-vlan-action-case
| action li .
push-mpls-action-case
© st L
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OpenDayllght contrOIIer

BB
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host(h2. h3. h4)

Sl

« {EF23: FEmininetE
§*oEenﬂowﬁ EE—(&

il =17,
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.21
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switch(s1. s2), oBlIs181{Ehost(h1), s28
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A Openflow Meter(1)

 Meter TableZ

FlowHYmeters,

Ihee, flan: ﬁzBEr&ﬁJ
« FElAmetersI 12545 :

2

f|Meter Entiest&hk, &

L

1

]

Meter Entry e

HiSlaEtE, OpenFlow Switche] U EIRZERGEERIQOS

Meter Identifier Meter Bands Counters



A Openflow Meter(2)

o —f{Elmetera] L AEEEEREEHNIEIRERNER, InEMALUSHER SR
22 {FHa—{EFlow Entr %BD_]L/L{:I:,JHS'CI‘UC’[IOHS Set{Bis EHE—(EMeter,

(TTHIETEFlow EntryREaR VAR BE EIAOBE Aas, ZS/EMeter
EntryZEEHEMeter Identlflerﬂi]’E—IE{_L, SFIBA0T
(1)I\/Ieter Identifier: —{E327755524%, {EAE—(EMeter EntryfIE—IE

III’ LI\ o

(2) Counters: #zzMeter EntrnyE_l_E’J%&}};E,E’J'i}EnJrEO
(3) Meter Bands: —1 A IMeter Band&45, &HEMeter BandigEH

TIRRIRRLAN RIEERERTA.
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Einihia(2)

TMN
from

from
from
from

clas

def

gr __

NEEE G E b hEs.

: fhome/ciis
>in/python
mlnlnet.topo import Topo
mininet.net import Mininet
mininet.node import CPULimitedHost
mininet.link import TCLink
mininet.util import dumpNodeConnections
mininet.log import setloglevel

55 SingleSwitchTopo(Topo):
def __init__(self, n=2, **opts):

Topo.__init__(self, **opts)
switch = self.addswitch('s1")

for h in range(n):
host = self.addHost(
self.addLink(host, switch, bw_
perfTest():
topo = SingleSwitchTopo(n=4)
net = Mininet(topo=topo,host=CPULimitedHost, 1ink=TCLink)
net.start()
print "Dumping he CC ior
dumpNodeConnectlonq(net hoqtq)
print "Testing network cc
net. angAll()
print "Testing b
hi, h3 = net. get(
net iperf((h1i, h3))
net.stop()
name_ =='

setlLoglLevel(

perfTest()

max_queue_size=100¢C

, use_htb=True)
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« AJLAZEF)

LIZZTE

U

RIFE

|\/

Add flow 1§J EEPUTHE

F<o

<meter xmlns="urn:opendaylight:flow:inventory">

<meter-id>5</meter-id>

<flags>meter-kbps meter-burst</flags>
<container-name>abcd</container-name>

<meter-band-headers:>
<meter-band-header:>

<band-id>»@</band-id>

<meter-band-types>

< /meter:»

<flags>ofpmbt-drop</flags>

</meter-band-types>

<drop-rate>8000</drop-rate>
<drop-burst-size>1808</drop-burst-size>

< /meter-band-header:
</meter-band-headers>
<meter-name>Foo</meter-name:»

ﬂH-Ekj-SWitCh[/_j\\j]l:l 1

Meter,

a]



BEROpenDaylight#={E(2)

« AILUEIBRIE

Bflow entry, 1

Add flowsgfsl|, FBPUTIS

%jSW'tCh[/J\\jJD 1E %‘t;

EXR )?IP:ZEU HIPETLAZE T/

<2xml version="1.8" encoding="UTF-8" standalone="no"?>

<flow xmlns="urn:opendaylight:flow:inventory™>
<priority>1</priority>
<flow-name>Foo</flow-name>
<match>
<ethernet-match>
<ethernet-type>
<type>2@48</type>
</ethernet-type>
</ethernet-match:>
<in-port>48</in-port>
</match>
<id>2</id>
<table_id»>8</table_id>
<instructions>
¢<instruction:>
<order>8</order>
<apply-actions>
<action>
<order>8</order:
<output-action>
<putput-node-connector:>68</output-node-connector>
</output-action:
</action>
</apply-actions>
</instruction>
<instruction>
<order:>1</order:>
<meters
<meter-id>5</meter-id>
</meter:>
</instruction>
</instructions>
</ flow>

=]

URIFERLAH

SMeter

_IJ: Hx
BPzVizk o




BROpenDaylight={E(3)

a]

4PN
1E

L IEIRBIE

Add flowspfs,

HYIPZIZKRIPE] L)L/z\% >

<?xml version="1.8" encoding="UTF-8"
<flow xmlns="urn:opendaylight:flow:i

BEPUTIELEISwitchifwIl—

& URISSEAHER 2B

<priority>1</priority>
<flow-name>Foo</flow-name>
<match>
<ethernet-match>
<ethernet-type>
<type>28428</type>
</ethernet-type>
</ethernet-match>
<in-port>68</in-port:>
</match>
<id»2</id>
<table_id»8</table_id>
<instructions>
<instruction>
<order>8</order:
<apply-actions>
<action>»
<order>@</order>
<output-action>

<output-node-

</output-action>
</action>
</apply-actions>
</instruction>
</instructions®
</flow>

standalone="no" 2>
nventory”>»

connector>48</output-node-connector:

HX

Ko

flow entry,
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* FILASBIEswitchTRRBATAMEOpenfiow, W0EEiBIperfifiEEs:

n I:l

- 1281 . W/BSC FMeterAgEfSEFlow entry

- TEBE2: burst sizefIRiRBRE, AT ERERKAL
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- BB FEZEERAEIUN.p TE?%%TE?ET =P l_OpenDayIight"Fﬁé
Openflow, EBIRIEZR[RH], B iFEEHE EKE‘E'L e A

e lIperfig$
* |perf —s Serveris

e iperf —c 192.168.3.58 —w 100M -t 120 =i 10
¢ —C 192.168.3.58 :ServerizfiIP

. -W 100M HHERAYRE SR AN
. -t 120 BB EBUERERE A 12080

o -i 10 B8 1 0N EIRR R AR
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 IMENEERIGEE, WoiFopenflow:1Edopenflow:2fEHlink bandwidthzg
10M, iﬁ,%lél’glin <E1OOM
e self.addLink( Host1, Switch1, cls=TCLink, bw=10)




B B4

e Hint:6 flows

« Switch1:
« dst=h1,send to host1(host1 mac addr)
« dst=h2,send to switch3(openflow:)

« Switch?2:
« dst=h2,send to host2 (host2 mac addr)
« dst=h1,send to switch3(openflow:3)

« Switch3:

« dst=h1,send to switch1(openflow:1)
» dst=h2,send to switch2(openflow:2)



B B4

» OpenDaylight
« $ ./karaf-0.3.1/bin/karaf -of13

 Mininet

« $ sudo mn --custom mininet/custom/yourtopo.py --topo yourtopo -
-controller remote --switch ovsk,protocols=0OpenFlow13 --mac



=1:{E)

* |perf
« H2:server
 H1:client

« $ xterm h1; iperf -c h2 IPADDR —i 2
- $ xterm h2; iperf -s
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': Google X v'- CHS Lab - '_‘ OpenDaylight Dlux
- C | O local

<+ table-f
B floe-hash-id-map (hash)
B Now-table-sutistcs

A vabuden et e

gfopendaylight-irventory m /r o openfiow:1 Mow-node
Preview
Request sent successfully /71ocalhe §181/restconf/config/opendaylig A tory:nodes/node/openflow:1/r71

Ow-node - inventory:table/8/flow/1

=0 PPO® IEEII®

{
lda¢ T e L

*instroctions”

“Anstructio
@[m.\!chl @ ¢
‘oroer

O] IR [CEXG I instruction <order:o> 24
order Gy | =
© [oply-actions )
Qlar=]®@ @ EXEIEI®
order @, I 0
© (cutput-acton)

output-node-connector [ NORMAL

max-length [
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1] https://www.opendaylight.org/
2] https://www.openvswitch.org/

3] https://github.com/OSE-Lab/Learning-
SDN/tree/master/SW|tch/OpenvSW|tch/WaIkthrough

[4] https://www.sdnlab.com/19448.htm|
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