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F2EITHISE R RIBIT

B Mk A http://www.Open Daylight.org.

2.1 HEERE

Open Daylight Controller /2 java #2/7, it [0 LLUSATEATA SCRF java FIIREE . HEFIR
BEALLECHTI Linux MEEHT Java BEFUAL 1.7+0RCA .
0, 7E Ubuntu 12.04 REGH, &FE2ZE javal.7 K, @4 A:

i#sudo add-apt-repository ppa:webupd8team/java

;#sudo apt-get update && sudo apt-get install oracle-jdk7-installer

2.2 zz%%ﬂﬁﬂi
2.2.1 FREVIE IS

VAR E] LA https://jenkins.Open Daylight.org/controller/job/controller-nightly/lastSuccessfulBui
1d/artifact/Open Daylight/distribution/Open Daylight/target/ F#%, B¢ FIH git FE & FIRCA
X FHE 42 P

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————

_________________________________________________________________________________________________________________

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————

222%%‘—‘/—‘

H#E\ Open Daylight/distribution/Open Daylight/src/main/resources H3x%, T H—#A 4% T
PERTE S, BE:

run.bat: Windows 2%t ST HIA

run.sh: Linux R4 21T A

version.properties: ZiEIRAAE B

configuration: JEAMALE(E L .

£ Linux ‘P& b, FZH root ;RIZ4T /run.sh.

IBAT BRI A R LT T o0 S e U7 ) Attt bk, S REHEH] S web UL, BRI 42 R 4R

#& admin.



[:NzN:] OpenDaylight - Login
Openbaylight - Login kel
l_:-l’_lv 172.16.102.157:B0B0login & (B Goosle a)[#) (@3-

Y OPEN

admin

EZFR 1 15485 Web EfER T
2.2.3 ‘¥ Wiz 4T i) /R

WRIB TR : javalang.OutOfMemoryError: PermGen space. H] PLEIIAZ{ maven fit &

2.2.4 {§ A Mininet 3R

Mininet AJ LA SRABH A 1 B AR 4% . AT LA mininet.github.org S .
Open Daylight Controller 7 A Mininet 1R 4 FIEXZ]
E EL4%%% Mininet AEOHLEE (W0 5B controller 7EF—AMLE, BTLLA 127.0.0.1) #,

imininet@mininet—vm:~$ sudo mn --controller=remote, ip=127.0.0.1 --topo tree,
'3

i*** Creating network

E*** Adding controller

é*** Adding hosts:

'h1 h2 h3 h4 h5 h6 h7 hg

i*** Adding switches:

Esl s2 s3 s4 s5 sb s7

5*** Adding links:



i(h1, s3) (h2, s3) (h3, s4) (h4, s4) (h5, s6) (h6, s6) (h7, s7) (h8, s7) (sl,
552) (s1, s5)(s2, s3)(s2, s4)(s5, s6) (s5, s7)
;*“‘Conﬁguﬁng hosts
‘h1 h2 h3 h4 h5 h6 h7 h8
;*** Starting controller
;*** Starting 7 switches
Esl s2 s3 s4 s5 s6 s/
{**x Starting CLL:
Emininet>
R AT .
2.241 Simple Forwarding Application
Simple Forwarding /& Open Daylight Controller - ffJ—/NSiH, ‘il arp B RERMIEEE
PSR R, IR ISP RN G2 E 2R ENIE R AR, b RRE
WA %% 21254 ML
1%, %3 %] Controller FH1H

5] OpenDalight 2
g1 OpenOaylight L+
fd:lr 172.16.102.161 8050 B coooe Yeled

M= OPENDAYUGHT | peyicss  Flows  Troubleshoot R.=imns
&
Modes Learrit =

MNodes Learnt

Node
Name Node ID Paorts

Ciick o 00:00:00:00:00:00:00:07 8704
update sT-#m1{1)
aT-ath2{2)

sT-ath3{)
Click o 00:D0:00:00:00:00:00:06 =B
update s6-athi(1)
sE-ath2{2)
5E6-aMN3{3)
Click to 00;00:00c00:00:00:00:06 5540
Lpdate a5-atn1{1}
Static route Configuration Subnat Gateway Configuration  SPAN Port Canfiguration
Static route Configuration Subnet Gateway Configuration
= e s 1P i [ et oty P o [ et Poce
Mame Static Route NextHop address Name Gateway IP Address/Mask Mode/Ports
Mo glata evakabie Mo olata avakabie

[#]% 2 Simple Forwarding &
B, RO, HORAIE.



a6n OgmeDaylight

i OpenDaylght L+l
{ 172.16.102.161 204, o (-« Q| (]
I OPR0AGHT TTRE] o ottt acrin =
Nades Learnt =
Nodes Learnt | ]

Nodeame  Noe D pors

G OCEOOOQEOC OO0 00T BTN

sf-ethifl)

STt

ST-RENEIH _ _

DOOO 0000000 Q0 DS o6

OO00- 00000000 000S 50y - - - -

B5-8aN1(1)
BS-athaE) | OO0 D04 | | OFO-OEOC-0-00-00-00-03 [l OFD0-00-00:00:00:00:00:07 | OFj00:00:00:00:00:00:00:06 |
Pra )

OOOOOr OO OO R&im

Statc rowte Configuration Subnet Gateway Configuration SPAN Part Configuration
Static route Configuration Suk igmay Configuration
)

Name Static Route HextHop address Mame Gateway IP Addross/Mask Mode/Ports

Mo At avalable Mo clita seaikabie

172 L6 LOX. 16 1 80401 Ssave

[E]% 3 Simple Forwarding #Ez1Z AT
m Add Gateway IP Address %4, #%IN IP A1 10.0.0.254/8 M
(NN CipenDaylight

y OipenCiarlight Ll
4| & 172.16.102.161 vie ¢ HR- ] &) |B-)

Add Gateway IP Address

Nama
Subnat1
Gateway |P AgdmssMask

10.0.0.254/89

Elzk 4 Ak IP
7E Mininet A FEHL AT DLAH BZEIE .



imininet> hl ping h7

;PING 10.0.0.7 (10.0.0.7) 56(84) bytes of data.

;64 bytes from 10.0.0.7:
164 bytes from 10.0.0.7:
64 bytes from 10.0.0.7:
;64 bytes from 10.0.0.7:

icmp_req=1 ttl=64 time=1.52 ms

icmp_req=2 ttl=64 time=0.054 ms
icmp_req=3 tt|=64 time=0.060 ms
icmp_reg=4 ttlI=64 time=0.052 ms

i——— 10.0.0.7 ping statistics ---

§4 packets transmitted, time 2999ms

4 received, 0% packet loss,
irtt min/avg/max/mdev = 0.052/0.422/1.523/0.635 ms

‘mininet>

. S g P 3 BN
&7 Troubleshooting Fr25 11T, MR AT
asn DiperDugtignn
Cpratupsgt Ll
LA 3 17210 102 101 5080, sl = W cooge ajim] 8-
o o fSo— =t
Exinding Modas
Existing Nodes -
Nads Mumss Mos 1D StNtEtCE
FOSOC 0 DI \.
GFWJMMWWINM."A.S Firad PO
CFONa0:00- 001N 0000105 Fioras Pors -
Lot S S s [ creosn om0z |
OFCEDOD000 0000008
SIORCNMIRT  Fow s
CHFNINEC: OO0 3-8 Foran Fors
CFERCr D0 000 D00 Fioews. Poms
L] [ ] L] L=
[ ) o0 T a2 C ———
Ligtims Flowm
Uptima Flow Details
Nt n BL BL DL DL MW N& TP TP Tise Timeoul Owt ou
e Hode ID Connecied Maode Port Src Dat Type Vian Sec MW Dst Proio Sec Def Actions Bytes Packsis @  in) Portis] Wian Priority
PO DEOCO0O0E DT The Mar 70 2738604 D000 DO 17 " - L) Pwi D00y " ¥ - ST _DL_CIST L] mF o o "
POT 2013 CUTPLT
ORI DE0eD0OrDs  Th Mar 21 27-26c3e OO o 007 - 4 L Pt - OUTPUT o a FIT ] oFp -
Lacakind etvdn o0 ar - " - Pyt N OUTPLT L.~ L] 4 0 oFE 'y
DO IGO0 Thy Mar 2t 25334 s LA - PO 2 N—— .+ pueearr n n o on e

Bl 5 EEXRNRRAET



o

[=K:-X:] DpenDarlight
) & 172.16.102, 161 £0B0 Sxronbleshoo: E o @- Caogiu a

* OPENDAYUGHT  Davicss  Fiows | Troubleehoot L s
Existing Modes
Existing Nodes .l E
m g PR nl:l:r.m:mmm-.m
CFHO-00:00.00:00:00:00:07

OFj00-00:00000:00-00:00:08  Flows

pors
OFI00-00:00:00-00:00:00:05 Fiows 7 \
OF{I0-00:00:00-0000:00:04 Firws: —
pors r -
OF00-00:0000:00:00:00:03 Fiows. OF00=00:00-00:00:00-00:07 [l OFIO0-D000-00:00-00-00:08
i
Uptine
Uptime . Port Details |
Node ‘ Rx  Ax Ax
Names Node ID Connected Re Tz Re T« Ax Tx Rx Tx Frame Overfun GRC |
OF0C-00:0000-00-00:00:07 ThuMar2y  oow Connector e, Pt Mrhan | Sytoni{ Dopat| Dwopa s o, Bem. | M. | Mim | Cotialey
22264 OFPFBOFDI00N00000:00:00:07 87 B2 635 S78 0 O 0 D O O o o
FOT2013  orpeOFDO0OOKOOO0DI0007 5 213 378 15860 ©0 20 D 0 D o 0
| ! B 1
OF{D0:00:00:00:00-00:00:06 Thu Mar 21 || guueorin000000:00000007 @ 0 o @ G @ 0 0 0 o p_lo

Elsk 6 EHImOAT
1E osgi Il &, % ss simple, AJPAFE 2| Simple Forwarding S FH # #0 .
1osgi> ss simple

"Framework is launched."

id State Bundle
45 ACTIVE org.Open Daylight.controller.samples.simpleforwarding_0.4.0.SNAP
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3.1 Btk

Open Daylight Controller #2ft T — ML SDN 42145 o

B TR APT (Figh B B9, [RIE R 7] 32 264 4% OpenFlow 7 P 12 F
SDN il JEJZSCHRFIR A S A LA 22 HL ) OpenFlow 2244l

11T RGUHETEN Linux R, JF23E T Javal 7T+30 5.

47 (1) Web UT B 2RI 1AL APTEATAZ B

3.2 RN

Open Daylight Controller 7E 15 1 (BB 1 75 AN A B 204 5 1«

BT BB A 2L (Runtime Modularity and Extensibility): Sz 7E 42 #3847 I 3EAT
AL MR IR 5% 1 BT

Z AR [ 328 (Multiprotocol Southbound): i [ S FF 2 Rl .

MRS JZ (Service Abstraction Layer): Fg[a] 2 Fitpisont Biggtg — b k&4 0.

FFC R AT P fE b 1a) APT (Open Extensible Northbound APD): $2{LAT4 @1 N API, &L
REST si# s 0 A . AR I REEE — 2.

SXHZ M. Ul (Support for Multitenancy/Slicing): FRVFMZSEZ b (aidy#E b)) &I
3 FEAN R BIUL R BORL P o $3 28 B0 2 T RE AN o] DUE BRAR e ) o $ 2 AR Him BT i B 141 20
Jr R S A B B 1 I I

—HM% 4 (Consistent Clustering):  FEALAIRL & il 1) 56 & A LR 28 — EChE R b

(scale-out) .



3.3 ZEHHELR
3.3.1 HEZE AR

REST OSGI Framework
Network Services Platform API (NB API)

Network Service Functions - .
i Network Orchestration Service Management

Functions Functions

REST/HTTP

Capability Abstraction

OF 1.0

=]
£
8
w
3
o
<
>

W
=%
a
m
=
=
2
o
5
=
[
=
=t

.
OpenFlow Libraries

r OpenFlow
| Network Elements ‘

[El3k 7 ZRAHESR

WKL 7 frs, FEAEE plugin B77 2R SCFFZ MY, B35 OpenFlow1.0v 1.3, BGP-L
S &, XULHHRPASHEBIRSMR)ZE (SAL), SAL AN LERMRS, ¥HkE LZEMRH
B RNIEGIRZ PSSO . Hl8 R ZRBUR 2 & DhRe . SR mrE e,
XS B A AE S NS BEES (Topology Manager) H. HARZH44, 55 ARP handler. Host
Tracker. Device Manager Il Switch Manager, |’/ Topology Manager £ il #h 8 .

PN (App) $RETFHAIALIA APL. 3CHF OSGi HEALHIM I REST #1. OSGi
NEZEPR s S dig 17 £ R — bk 2 (B 1 S H T REST API W45 18 1746 AN At dik 78]
IR . BT E 58 A B RS AT AR N A

FEHIEAT T GUL, XA GUI ] BRI FIRERGALR) APL I8kl AP HA] DA AR
AR -

3.3.2 TJREMEIR

3.3.2.1 REMBRE

MRS HS)E (SAL) e P bl B ME LB EREG, 1 F S S PR P, 1 b Al
ORI SR BRI SS . BEH SAL SRALEIEE, F TR 260 R ) P L S B4
W, AL e R SIS R



Controller Business Logic

=
Mnnager Track: Manager
orwarding
Manager

Service Requests

Plugin Manager Feature Services Manager
Request

Device Capability based Service to - .

: Feature
Feature to Plugin Abstracted

mapping Database e Registry . .
Service Abstraction Layer

e A : Funre

OF 1.0 Other
Plugin Plugin

% 8 MRS E
OSGi MEZLZ Fral B, KCFFEZ MR M. SAL 24 T RERAMRS, ik
FERN CHTHAMEEES . IR TR ARtk i i . IR IR SAL L 2 538
AR, RAGIE R M BURIR E W AT B & MEAE B2 A IF HER SAL 4
#E . SAL HEZE#EIA N2 Open Daylight Controller 5l H H TT#k 2 —
RS (Topology service) &— RFIMRS, ARVHEmMTIMEE, BIFHRMFTIMALRIT &
FIGE R S5
B k% (Data Packet service) Kk H & T ECHER A EHE (0. m)_ERIXLS R
TMFER% (Flow Programming service) N/ [E] A EE g R A0 U $2 (it 0 BE A 08 45
1T RS (Statistics service) S THE BIHIFHAHICH AP, fLHE:
i
¥ % (Node Connector) BY# i H o
FAF1] o
B RS (Inventory service), IR [T s Al L IAAE(E S o
FIRARS: (Resource service) it BT PR



3.3.2.2 SAL fR%: BIEAERSES

[ y

[ ARP ] ILDP: IListenDataPacket
- IDPS: IDataPacketService

-

Service Abstraction Layer

IPIDPS

IPODPS: IPluginOutDataPacketService
Packet IPIDPS: IPlugininDataPacketService
Dispatcher

OpenFlow

library

OpenFlow plugin

El%*& 9 HIEERS

K% 9 Jeon T —ASE3 SAL RS I+, 2T OpenFlow 1.0 Sk 52 i G R 55 -

® [ListenDataPacket J&—/M L EBHELRN A (440 ARP Handler) SEBLHINRS, M T
i Ay B RS A R R S B

® [DataPacketService #2147 SAL SZHL, FRALMACER K IE MBS QAT ARS . AR
AL OSGi M, LMEHADFE FIRECRH -

® [PluginOutDataPacketService %M SAL, HT 43— MhilddthaE Rk — 1 Ma
BN HEE

®  [PluginInDataPacketService ¥ [ T A1 0, I Tdid SAL Q3R A% P AL .

RIBTE SAL A RS $dit 2 B P AT IR a0 T -

®  OpenFlow TR | ARP 1, %0, FHE 43 Ac4s ARP Hanlder B REAT AL 22,

®  OpenFlow i F TPluginOutDataPacketService & % | SAL;

® ARP Handler MHEECAFEMP] T IlistenDataPacket AR4S, SAL W E) ML )5 K4
RiEZF| ARP Handler M H;

®  ARP Handler N BRI, BT AT AR FE

SRR R ROkt LM A &2

NG EIR A SAL $24LR) IDataPacketService #: 0 K H M. HARMEHELERN API

S — 58

SAL R4 B A5 W 2815 45 At B 1 A (51401 OpenFlow #dif) 1 IPluginInDataPacke

tService %11 .

PR R IE R IE S TR . TS I IR A ER A8 R i SE Al

3.3.2.3 SAL 3833

SAL CEEBE RN 1 — Rt TR 7 k. RSB T e (Rl @i, JFa)

AR R S5 N A 2 T3 AL ) APT AT BGE ALK R AP BEATBS . B3R 10 &R TR



ST U SR A 2% B FR

Applications

Javanative function calls or RPC

REST/HTTF

Presentation Layer

SB Protocol

Metwork Elements

B3k 10 FEEHR MR RUAY ER 5Y
IR 11 Jo 1 S B em sl i b ) APT SRERER X 2 B0 Fi) 45 )5

Applications

Presentation
Layer

SB Protocol
Libs

OF-Config
Libs

l Network Elements ‘
El%k 11 MA@tk AP SRIFXEIRG RS S
3.3.2.4 MD-SAL
SAL ¥t o2 M5 25 AD-SAL (API-Driven), ZF#T#EA %] T MD-SAL (Model-Drive
n), X—RERLE 2013.10 KI5 14 K TSC W LTS H.
KH MD-SAL HifAbRibdb MR [ AP FUEIRLE M o] LA BRS FIAAEANE, 13

E5 VA
HARA AT YANG ARICHE 5 BHTHIE, Eiid XML B8R4l . 410Fhee. X




TLRMKR, 1EA— DML RGRNIA HA R
B EEHIBIR AT BIR A YANG KATE S i BT RECUE IS APL TIERE R
DR SAL BEAT I BARSE AN SR 45 S B

3.3.24.1 %H

MD-SAL 22N 58 12 Fios.

Consumers

Consumers " Consumers

Controller SAL

Rpﬁmrjr

‘Independent
Providers

[El% 12 MD-SAL #5244
Forf, Providers B TR NB APT SRk At 4445 FH AR %5
Consumer EMHEH A 75 BEELE Provider FRAEI RS .
Broker 7EAN[FIf¥) Provider A1 Consumer 2 8] H1 RCP. 38 &1 A1 E s 58T
Binding EWRA B YANG BRI NAEFT A (Generate) [1 Java #21H. KE#H L
€. FTLA Binding-Aware SMEFAM/TIREME M T YANG ZEBU#HE 2# API, 17 Binding-ind
ependent B WA F AR/ RERIEIE AN APL 2 H ¥ DOM #3X, BIBA {8 FH AL b e

33.242 FREG

23 NPiZE: Top-Level F1 Nested.

T A2 0 B AE 2 1) 2% A (5 P 2 ) 28 () SAL SRR Hodth (9 B AT 38 A5 O AR R B N T . —
W, ST RGUAPL KL, Top-level T RAMAH — A HEMSLAR, S NAFERRARSK. £
% Brokers FIEHE G FESE. YANG iE 5 BOA S FF.

JEHE AL AT DAEAEZ AN SR, B, —A provider AT BAX M 2 AN nested T & i)
e, AR EFEH RA . . YANG 1B S R 2y BRIMAT I HF.

3.3.2.4.3 Binding-Aware SAL

KA T AR B RUEAT AR A AR, BRI

Binding &%

TR AR, B YANG B3R Binding BRI, AEBCH Java 4h5E, S
FA) Java #£217. DTO (Data Transfer Object, 7F Binding-Aware 201 [AMEHIZHE, /2 Bindi
ng F—50 ) AR AR AL 25 55

Binding BAVEFEWE /3. 1) W9 . 1R Binding, WHEH A SRALE A WA
4y, (EERE (W) AR Java #:0 (DTO. Builder. RPC #11). 2) Binding ZEM4L4E, W



W RMEFE AN, F 9750 Binding Mifit. BEMHAAREBITRI AT, I BARA RS A K
fJ, PH Binding-Aware SAL JZ [ SZHLAH S

Binding Aware 21}

AR A H 332t Binding SZHFZA 4. E245 Binding Aware Broker. Binding Generator. Bin
ding Aware )78 2% & AR HEH

3.3.2.5 TSR

Switch Manager API AbFE 4% TR 2 AT . 24 2% T0 3R AR I B B, B @ 1% LA Swite
h Manager [ s0A7 20808 e v o

3.3.2.6 GUI

GUI {EA— R FHSRSEE, S%H 7dbi i REST API SRER i r A, B, GUI fEsk
MEIThREIR R Z B HA O HL R G .

3.3.2.7 L= 3

Open Daylight 5| #% 3¢ #F— M TAERER & ] AT . 24> Open Daylight %125 7] LA
BL AR A— A BRI . AOCR TR BRI TUAR, JEESCRIERMEMRE RS . N T SR
AT, FREEAE T LAY 0 E s R .

o AN WA BRI — N B N 2R S

®  FHHLSZHF multi-homed, SZHFZIEIEE.

® %374 multi-homed, CEFZEIEH|LE.

AT RESE I f ) 5 TCPAP YhisGEH 2 2 /M4 . $EHlas AR 2 [iEid REST
BOER, 25T HTTP . FHATA AT HTTP B SRS T LRI A, .

® i AR ERF R — AN 1P,

® F|H#:i) DNS &), MAHRER ZMREZ H.

®  /EN RIS S EREZ BT E — A HTTP K7l AUREET SN, 807 DIRYE

3R URL KA ML #3515

7£ OpenFlow 1.2 FYE A 5 X T 22 # A%} multi-home IS RF, ALREPI AR/ EAR AL .

® IERH: FrAMIEHERE RIS AL, FTEZ AT

® FMNTH: fAE—PEEBEHIZMEZAMIEHER.

DL BRI R ER o] DR A o 7R = MBTUBI R, %% ) o bl B 58 i sl $8 8L . 7
OpenFlow1.0 FANSZ #F multi-home, Kt A] DAE A FE RS2 .

T2l < B EAL B, FEFD LT PEE:
AT e P P IME S
2 ATUAN AL E s P A e 5 s
Jic B SCA
B IR ER g HIE
FH P #0 E

— AR BAE ST A LA T E RS MO . R E RS, A BEEEW
RERATF .

fiiH REST API [ HAER AR 28 2 BIRH T HERF A&, [Fih, Zishldsbsdk
Ja, MR ERTRRETRIERE . WIRAEE S T AR, WK A HTTP 45 R H R A 4517
A

XTFAEH OSGE HERRIIRI AR Ui, L FIERE A il s BIgAT, Ry sk, A2 n
WhEZAFIE TR W7 5 QTR AP AR I 0 w] SEEAN 2 S 2 [ RPIRAS R 22
RIS MR SS, Al R LRSS E . R M 72 H (transactio
n) APLRAES G A 2 [6] 2 T



3.4 FFRIEZRBE

BLFEUNR JUANE 53

WA ] git: https://git.opendaylight.org/

ARG review: Gerrit: https://git.opendaylight.org/gerrit/
ELLEEK: Jenkins: https://jenkins.opendaylight.org/
AT Repo: Nexus: https://nexus.opendaylight.org/
JRE . Sonar: https:/nexus.opendaylight.org/
Bug RIEF: Bugzilla: http://bugs.opendaylight.org/
Wiki: MediaWiki: https://wiki.opendaylight.org/
BRI U B 13 fw.

Contributor Committer Jenkin itativs IE.'GMEBH! N_‘! 5
‘ ‘ ‘ ‘ | Gy ‘ ‘ | ‘ Repo ‘ | Artifact Repos
1) pull code '
: — : 2.jpull dependent anitacts as part of Blulld 2 {

1 3. Hack code |
i

4. push code (info HEAD refsor/<branch>)

| 5. Trigger Jenkine Verification
— 5}

: 6. ans Verification CI
7. Indicates patch verified |

) —

i 8. Gets patch 1o review
Ol

[ | Reﬁews patch

10, Submits patch

11. Merge patch Into <branch

12. Trigger Jenkins
Merge CI

13, Run's Merge CI |
< :

14. Upload ndw artifacts

ElF 13 BRKRER
B, A EAER git 77 ORI RS
MIF I Nexus ) e H R EURR 22 1485
BRGS0
AT
filh % Jenkins B £¥;
AT IESEEA
$27Z patch:
H & path;
$&7Z patch;
& 3t patch F branch H7;
fih %% Jenkins 145 3F CT;
o 7 75 S FRHT RAR it 5
AT H A

3.5 JFRAEFIE

3.5.1 &g cLl
F git MFE A EREUAREY



________________________________________________________________________________________________________________

‘cd controller |
iscp -p -P 29418 <username> @git.opendaylight.org:hooks/commit-msg .git/hooks/ !
Echmod 755 .git/hooks/commit-msg :

:cd opendaylight/distribution/opendaylight/
imvn clean install [-DskipTests]

cd target/distribution.opendaylight-0.1.0-SNAPSHOT-osgipackage/opendaylight/

i./run.sh

_________________________________________________________________________________________________________________

_________________________________________________________________________________________________________________

igit pull ssh://<username>@git.opendaylight.org:29418/controller.git HEAD:refs/for/i

' master

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

{git push ssh://<username> @git.opendaylight.org:29418/controller.git HEAD:refs/fo !
\r/master '
ZJE AT LA 5 Gerrit AR RZE(E L.
HE: HIREATE ] GE R LB I ), i RATFEAT N, I BAREE MR S

Fak 2, R R 2N EA bundle, LM GFENE L OSGHELRE, HEHA bu
nlde ¥ H3%, AT mvn 4wi%, GiEMINER jar SCHRHIZBAATTUE 1 plugin BT, HEE
Hag4. HBTE OSGi HEZEH o] LRI start F1 stop iy 2K HJ5 1% bundle, N BT

icd ~/controller/opendaylight/arphandler

;mvn clean install :
‘cp target/arphandler-0.4.0-SNAPSHOT jar ../distribution/opendaylight/target/distrib '
 ution.opendaylight-0.1.0-SNAPSHOT-osgipackage/opendaylight/plugins/org.openda |
\ylight.controller.arphandler-0.4.0-SNAPSHOT jar '



3.5.2 j#id Eclipse
3.5.2.1 ECE eclipse

HeIE git .

FTFHF eclipse, Z¢%& maven {4

Eclipse->help->install new software.

AHNJE http://download.eclipse.org/technology/m2e/releases, %2 m2e Fll m2e-slf4j, #54%:
12,0 A SRJE e LR

# )5 eclipse.

T git FEMIHE .

Eclipse->file->import->maven-> Existing Maven Projects, X! opendaylight/distribution/open

daylight H 3%, SEh. UM /& 75 %% Tycho, M.

3.5.3 7E OSGi ##| & P HHA T E

FB AT DL S2E CommandProvider # FRFEM B & 10 4:, 1EH i@l OSGi iish| &
mAEZEAH. PEOT (527 Switchmanager.implementation):
7 bundle ] POM.xml 35 ) Import-Package FZ&H, HIA org.eclipse.osgi.framework.co
nsole 1 org.osgi.framework .
TESEIZEAF, 487K CommandProvider 17,
H K getHelpOBRHL, IXFEAE OSGi M G4 help fir2 FRIN i 2 4 HAH S 97 o
LERS, FrE IS public void _<command_name>(CommandInterpreter ci)t 3 H & HOKE 47
OSGi % #] & H i<command_name>fil /%
SEELAEM 5, FHEAE start() 7 AT IR
. i, FEMITER
private void registerWithOSGIConsole() {

. BundleContext bundleContext =
FrameworkUtil.getBundle(this.getClass()).getBundleContext();

bundleContext.registerService(CommandProvider.class.getName(), this,

3.6 ~HINMA
3.6.1 Simple Forwarding Application

3.6.2 Statistics Application

3.6.2.1 JAXB 4iit% P 3
FHA AT JAXB (IR, 6 T Sei ik,

: package org.opendaylight.controller.topology;

|mport java.io.InputStream;



{import java.net.URL;

import java.net. URLConnection;

import javax.xml.bind.JAXBContext;

import javax.xml.bind.Unmarshaller;

import org.apache.commons.codec.binary.Base64;
{import org.opendaylight.controller.sal.reader.FlowOnNode;
import org.opendaylight.controller.statistics.northbound.AllFlowStatistics;

import org.opendaylight.controller.statistics.northbound.FlowStatistics;
épublic class JAXBStatisticsClient {

public static void main(String[] args) {

System.out.printIn("Starting Statistics JAXB client.”);

String baseURL = "http://127.0.0.1:8080/one/nb/v2/statistics";
| String containerName = "default”;
| String user = "admin”;

String password = "admin”;

URL url;
| try {
url = new java.net.URL(baseURL + "/" + containerName + "/flowstats");

String authString = user + + password;

byte[] authEncBytes = Base64.encodeBase64(authString.getBytes());
String authStringEnc = new String(authEncBytes);

URLConnection connection = url.openConnection();
connection.setRequestProperty("Authorization”, "Basic "

+ authStringEnc);

connection.setRequestProperty("Content-Type", "application/xml");

| connection.setRequestProperty("Accept”, "application/xml");



© connection.connect();

JAXBContext context = JAXBContext.newInstance(AllFlowStatistics.class);

Unmarshaller unmarshaller = context.createUnmarshaller();

InputStream inputStream = connection.getlnputStream();

AllFlowStatistics result = (AllFlowStatistics) unmarshaller.unmarshal(inputStream);
System.out.printIn("We have these statistics:");

for (FlowStatistics statistics : result.getFlowStatistics()) {
System.out.printin(statistics.getNode().getNodeIDString());
System.out.printin(statistics.getNode().getType());

for (FlowOnNode flowOnNode : statistics.getFlowStat()) {
System.out.printin("#t" + flowOnNode.getByteCount());
System.out.printin("#t" + flowOnNode.getDurationNanoseconds());
System.out.printin("#t" + flowOnNode.getDurationSeconds());
System.out.printin("#t" + flowOnNode.getPacketCount());
System.out.printin("#t" + flowOnNode.getTableld());
System.out.printin("#t" + flowOnNode.getFlow());

)

)

} catch (Exception e) {

System.out.printin(e.getLocalizedMessage());

| String baseURL = "http://127.0.0.1:8080/0ne/nb/v2/statistics”;
. String containerName = "default”;

String user = "admin”;



URL url;
try {
url = new java.net.URL(baseURL + "/" + containerName + "/flowstats");

String authString = user + ™" + password;

byte[] authEncBytes = Baseb64.encodeBaseb4(authString.getBytes();
| String authStringEnc = new String(authEncBytes);

URLConnection connection = url.openConnection();
connection.setRequestProperty("Authorization”, "Basic "

+ authStringEnc);

;connection.setRequestProperty("Content—Type", "application/xml");
iconnection.setRequestProperty("Accept", "application/xml");

i connection.connect();

;for (FlowStatistics statistics : result.getFlowStatistics()) {
System.out.printin(statistics.getNode().getNodeIDString());
System.out.printin(statistics.getNode().getType());

for (FlowOnNode flowOnNode : statistics.getFlowStat()) {
System.out.printin("#t" + flowOnNode.getByteCount());
System.out.printin("#t" + flowOnNode.getDurationNanoseconds());
System.out.printin("#t" + flowOnNode.getDurationSeconds());
System.out.printin("#t" + flowOnNode.getPacketCount());
System.out.printin("#t" + flowOnNode.getTableld());
System.out.printin("#t" + flowOnNode.getFlow());

3.6.2.2  Jersey &t & iR
BRIET TAXB (4512 S 260l (RS A



import org.opendaylight.controller.sal.reader.FlowOnNode;
import org.opendaylight.controller.statistics.northbound.AllFlowStatistics;

import org.opendaylight.controller.statistics.northbound.FlowStatistics;

import com.sun.jersey.api.client.Client;

import com.sun jersey.api.client.filter. HTTPBasicAuthFilter;
épublic class JerseyStatisticsClient {

public static void main(String[] args) {
System.out.printIn("Starting Topology JAXB client.");

String baseURL = "http://127.0.0.1:8080/one/nb/v2/statistics";
String containerName = "default”;
. String user = "admin";

String password = "admin";
|y {

i Client client = com.sun.jersey.api.client.Client.create();

client.addFilter(new HTTPBasicAuthFilter(user, password));

AllFlowStatistics result = client.resource(
baseURL + "/" + containerName + "/flowstats").get(
| AllFlowStatistics.class);

System.out.printin("We have these statistics:");

for (FlowStatistics statistics : result.getFlowStatistics()) {
System.out.printin(statistics.getNode().getNodeIDString());
System.out.printin(statistics.getNode().getType());

for (FlowOnNode flowOnNode : statistics.getFlowStat()) {
System.out.printin("#t" + flowOnNode.getByteCount());
System.out.printin("#t"



+ flowOnNode.getDurationNanoseconds());
System.out.printin("#t" + flowOnNode.getDurationSeconds());
System.out.printin("#t" + flowOnNode.getPacketCount());
System.out.printin("#t" + flowOnNode.getTableld());
System.out.printin("#t" + flowOnNode.getFlow());

)

)

} catch (Exception e) {
5 System.out.printin(e.getLocalizedMessage());

L RETHTEARE, B, WRmBIERSG .
EString baseURL = "http://127.0.0.1:8080/0one/nb/v2/statistics";

String containerName = "default”;

String user = "admin”;

String password = "admin”;
-ty {

. Client client = com.sunjersey.api.client.Client.create();
. client.addFilter(new HTTPBasicAuthFilter(user, password));

iAIIFIowStatistics result = client.resource(
baseURL + "/" + containerName + "/flowstats").get(

AllFlowStatistics.class);
AllFlowStatistics %} G #f#4k — FlowStatistics %%, %55 M FlowStatistic X % 1 3KE,
AT LA get Jr i oRSZEN .

Efor (FlowStatistics statistics : result.getFlowStatistics()) {
System.out.printin(statistics.getNode().getNodeIDString());
System.out.printin(statistics.getNode().getType());

for (FlowOnNode flowOnNode : statistics.getFlowStat()) {



. System.out.printin("#t"

+ flowOnNode.getDurationNanoseconds());
System.out.printin("#t" + flowOnNode.getDurationSeconds());
System.out.printin("#t" + flowOnNode.getPacketCount());
System.out.printin("#t" + flowOnNode.getTableld());
System.out.printin("#t" + flowOnNode.getFlow());

3.6.3 Load Balancer Application

I FH AT DA sk Y5 b Bk R v VR B S AR B S i AR S A . 2RSS Al I B AR
U, B FrA R e SR I HE A D BGE BR IS B A E R G RS e RS AT LS R
EST API K4 SRR AL E -

B HIZARS, HTE R i B —A VIPP £y Hbrkbbk. VIP @HEERL 1P,

SOV
BT
o i) MRZ HIAT LU AT S EA VIP, (IR A4 U FRE 470 s
o KT VIP, BE S .
o  FIHIRFETIR IS 5 .
® ik VIP (M7 EIT OpenFlow HLE I IR L AN KIS LB IF
o IR VIP. FRSEIL, ST — AR BN IE, IR AT N

RO, XUEFURITUELL S AR .
3.6.3.1 REST API
FoR% 1 GRS K REST API

Descripti URI Ty Request B Response Codes
on pe ody/Arguments
200 ("Operation su
List detail ceesstul’)
.. /one/nb/v2/1b/{container-n GE 404 ("The containerNa
s of all existing - . "
ools ame*}/ T me is not found")
p 503 "Load balancer serv
ice is unavailable")
200 ("Operation su
. . ccessful”)
(Lt quall /one/nb/v2/1b/{container-n GE 404 ("The containerNa
s of all existing . . "
VIPs ame }/vips T me is not found")
503 ("Load balancer ser
vice is unavailable")
{ 201 ("Pool created
Create po /one/nb/v2/1b/{container-n P O|"name":"", ésll(l)ilce(s"s"lﬁllllliycz)ntainerNa
ol ame }/create/pool ST "Ibmethod":""

me not found")
} 503 ("Load balancer ser



Delete po /one/nb/v2/lb/{container-n DE
ol ame }/delete/pool/{pool-name} |LETE
{
|lname|l:|lll,
"ip":"ip in (XXX.
XXX.XXX.XXX) fo
rmat",
Create VI /one/nb/v2/1b/{container-n PO /{[}rotoncol HTCP
P ame }/create/vip ST IDIE" .
"port":"any vali
d port number
"poolname":""
(optional)
}
{
Update VI /one/nb/v2/1b/{container-n P U|"name":"",
P ame }/update/vip T "poolname":""
}
Delete VI /one/nb/v2/1b/{container-n DE
P ame }/delete/vip/{ vip-name } LETE
{
Create po /one/nb/v2/lb/{container-n P O|"name":"",
ol member ame }/create/poolmember ST

vice is unavailable")
409 ("Pool already exist
")
415 ("Invalid input data
")

200 ("Pool deleted
successfully")
404 ("The containerNa
me not found")
503 ("Load balancer ser
vice is unavailable")
404 ("Pool not found")
500 ("Failed to delete po
ol")

201 ("VIP created s
uccessfully")
404 ("The containerNa
me not found")
503 ("Load balancer ser
vice is unavailable")
409 ("VIP already exists
")
415 ("Invalid input data
")

201 ("VIP updated
successfully")
404 ("The containerNa
me not found")
503 ("VIP not found")
404 ("Pool not found")
405 ("Pool already attac
hed to the VIP")
415 ("Invalid input nam
e

200 ("VIP deleted s
uccessfully")
404 ("The containerNa
me not found")
503 ("Load balancer ser
vice is unavailable")
404 ("VIP not found")
500 ("Failed to delete V
IP")

201 ("Pool member
created successfully")

"ip":"ip in (xxx.|404 ("The containerNa

XXX.XXX.xxx) fo|me not found")



rmat", 503 ("Load balancer ser
"poolname":"exi | vice is unavailable")
stmg pool name 404 ("Pool not found")
409 ("Pool member alre
} ady exists")
415 ("Invalid input data

")

200 ("Pool member
deleted successfully")

404 ("The
containerName not
iner- found"
Delee o fonON comtsinern n
ol member LETE 503 ("Load balancer

I-member-name }/{pool-name} service is unavailable")

404 ("Pool member not
found")

404 ("Pool not
found")

3.6.3.2 5 F £ B3y

BATEH#%, W% samples.loadbalancer 1 samples.loadbalancer.northbound F &S INZ .
1247 mininet, EEIIFEHIEE, HlNEIEEE 16 51 (10.0.0.1~10.0.0.16/8) [KIH R

‘mn --topo=tree, 2, 4 --controller=remote, ip=<Host IP where controller is runni

Eng>, port=6633

FEREHI AR web ui FEHINMR (RA—MBHIAR I ip), ZJ5&AEHLRTLAEIE.
GRS ) M 1) 71 BT R 55

reurl --user "admin';

admin" -H "Accept: application/json" -H "Content-type: applica !
ition/json" -X POST '

. http://<Controller_IP>:8080/one/nb/v2/Ib/default/create/pool -
{"name":"PoolRR", "lbmethod":"roundrobin"}'

Ecurl --user "admin":"admin" -H "Accept: application/json" -H "Content-type: applica
ition/json" -X POST '

| http://Controller_IP:8080/one/nb/v2/lb/default/create/vip -d '{"n
tame":"VIP-RR", "ip":"10.0.0.20", "protocol":"TCP", "port":"5550"} '

h110.0.0.2 #1 10.0.0.3 Zih .



icurl --user "admin":"admin" -H "Accept: application/json" -H "Content-type: applica
;tion/json" -X POST
http://Controller_IP:8080/one/nb/v2/Ib/default/create/poolmemb
Eer -d '{"name":"PM2", "ip":"10.0.0.2", "poolname":"PoolRR"}' :

écurl --user "admin™:"admin" -H "Accept: application/json" -H "Content-type: applica
;tion/json" -X POST
http://Controller_IP:8080/one/nb/v2/Ib/default/create/poolmemb
Eer -d '{"name":"PM3", "ip":"10.0.0.3", "poolname":"PoolRR"}' |

RN VIP 76 R4 FRSEBRIEARAEAE, ToIfiMT ARPiER, TR B TFshiis s 2 £,
7E hl1 )8 3h xterm, #I0 VIP [ mac &,

1t h2 2| hd [ 33} xterm, F¥)3 iperf f45¥i, BIandElT 5550 3 1 Giperf —s —p 55500
7E h1 R 3 iperf Ki%iE R F] VIP Ciperf -¢ 10.0.0.20 -p 5550).

BRI SR RIE RN T h2, Z5HE FRRIEER, WHRZER T h3.

AT L@ T T A A 2 SR Rt R B R

Ecurl --user "admin":"admin" -H "Accept: application/json" -H "Content-type: applic
ation/json" -X DELETE

http://Controller_IP:8080/one/nb/
iv2/|b/default/delete/poolmember/Pl\/IZ/PooIRR' :

_________________________________________________________________________________________________________________

icurl --user "admin":"admin" -H "Accept: application/json" -H "Content-type: applic
Eation/json" -X DELETE
http://Controller_IP:8080/one/nb/v
: 2/Ib/default/delete/vip/VIP-RR ’

icurl --user "admin":"admin" -H "Accept: application/json" -H "Content-type: applic
ation/json" -X DELETE

http://Controller_IP:8080/one/nb/v
2/\b/default/delete/pool/PoolRR |

3.7.1C B P 5

C FHfe A % ANSI-C 341 C /LS, mDAFE libxml2 454, () FF4I4k XML A REST

TR
AR /7]

A C ARAS K XML Reader API AT XML Writer API, Pl <time.h>. <string.h>Fl<stdli
b.h>SERRHER) C P



CRESTXMLUWIT:

i#include <full.c>

.

xml|TextReaderPtr reader = ..,; //set up the reader to the url.
full_nsO_edgeProps *response_element = ..;

response_element = xml_read_full_nsO_edgeProps(reader);
//handle the response as needed...

. //free the full_nsO_edgeProps
’ free_full_nsO_edgeProps(response_element);

3.7.2 .NET & P ¥ B

_____ NET 27 0o 37 3R XML IHBLSeeie, oy

i//read a resource from a REST url

Uri uri = new Uri(...);

XmlSerializer s = new XmlSerializer(
typeof( EdgeProps )
L)

. //Create the request object

WebRequest req = WebRequest.Create(uri);
WebResponse resp = req.GetResponse();
Stream stream = resp.GetResponseStream();

TextReader r = new StreamReader( stream );
EdgeProps order = (EdgeProps) s.Deserialize( r );

//handle the result as needed...

3.7.3 Java & P i

Java 2 Pty e FH T U5 1) N ) Web AR5 APL.
JAX-WS % 75 B 3R AL AT BLRI A JAXB BR XML 22 [A]AH H 544k ) java 552 .
Raw JAXB i REST A4 1+



ijava.net.URL url = new java.net.URL(baseURL + "/{containerName}");
JAXBContext context = JAXBContext.newlnstance( EdgeProps.class );
java.net.URLConnection connection = url.openConnection();

i connection.connect();

i Unmarshaller unmarshaller = context.createUnmarshaller();

EdgeProps result = (EdgeProps) unmarshaller.unmarshal( connection.getlnputStrea
'm0 );
//handle the result as needed...

: </nowiki>

icom.sun.jersey.api.client.CIient client = com.sun.jersey.api.client.Client.create();
iEdgeProps result = client.resource(baseUrl + "/{containerName}")
.get(EdgeProps.class);

://handle the result as needed...
</nowiki>

3.7.4 Java JSON %& F % FE

Sttt T BN jackson Z [AIFEALHY java X 5. ARASHI 5

-----------------------------------------------------------------------------------------------------------------

ijava.net.URL url = new java.net.URL(baseURL + "/{containerName}");
ObjectMapper mapper = new ObjectMapper();
java.net.URLConnection connection = url.openConnection();

i connection.connect();

EdgeProps result = (EdgeProps) mapper.readValue( connection.getInputStream(),
. EdgeProps.class );

: //handle the result as needed...

3.7.5 Objective C %% ¥ &

Objective C BEHLAZIA: fAE ] T libxmI2 ) Objective C ZEAFFIAL AR 5% ok 4.
4 . f) Objective C YEALFSH A T- XML Reader API Al XML Writer API, F13E7<f{] OpenStep
S, T

#import <full.h>



FULLNSOEdgeProps *responseElement;

NSData *responseData; //data holding the XML from the response.

NSURL *baseURL = ...; //the base url including the host and subpath. |
NSURL *url = [NSURL URLWithString: @"/{containerName}" relativeToURL: baseUR
L '
NSMutableURLRequest *request = [[NSMutableURLRequest alloc] initWithURL:url];
NSURLResponse *response = nil;

NSError *error = NULL;

[request setHTTPMethod: @"GET";

//this example uses a synchronous request,

//but you'll probably want to use an asynchronous call

responseData = [NSURLConnection sendSynchronousRequest:request returningRes
Eponse:&response error.&error];
FULLNSOEdgeProps *responseElement = [FULLNSOEdgeProps readFromXML: respo
EnseData]; '

[responseElement retain];

//handle the response as needed...

3.8 REST A FAE

REST API U5 £ M, [FiF$24t T HTTP Digest \iIF A REST WAIIE. 3G /2 a] LLIE
it web KEFA . DLUEH SR HTTPs, J#4 REST APLiT# %] HTTP Basic.

3.8.1 Topology REST APIs

https://jenkins.opendaylight.org/controller/job/controller-merge/ws/opendaylight/northbound/top
ology/target/site/wsdocs/index.html

3.8.2 Host Tracker REST APIs

https://jenkins.opendaylight.org/controller/job/controller-merge/ws/opendaylight/northbound/host
tracker/target/site/wsdocs/index.html

3.8.3 Flow Programmer REST APIs

https://jenkins.opendaylight.org/controller/job/controller-merge/ws/opendaylight/northbound/flo
wprogrammer/target/site/wsdocs/index.html .




3.8.4 Static Routing REST APIs

https://jenkins.opendaylight.org/controller/job/controller-merge/ws/opendaylight/northbound/stati
crouting/target/site/wsdocs/index.html .

3.8.5 Statistics REST APIs

https://jenkins.opendaylight.org/controller/job/controller-merge/ws/opendaylight/northbound/stati
stics/target/site/wsdocs/index.html .

3.8.6 Subnets REST APIs

https://jenkins.opendaylight.org/controller/job/controller-merge/ws/opendaylight/northbound/sub
nets/target/site/wsdocs/index.html

3.8.7 Switch Manager REST APIs

https://jenkins.opendaylight.org/controller/job/controller-merge/ws/opendaylight/northbound/swit
chmanager/target/site/wsdocs/index.html .

3.9 Java API

22 Hah A ) javadoc: https:/jenkins.opendaylight.org/controller/job/controller-merge/lastS
uccessfulBuild/artifact/opendaylight/distribution/opendaylight/target/apidocs/index.html .

3.10 A3

Open Daylight Controller &t 7 XH7EE /2% 1) & rh U8 R Hh4h . FF HLa] LLEE XU o ()30
Mo L a 23T LLDP JH ..

Web UI H ] DU 217 5 245 1) 35 1 S LS S BA R NS B .

BB #5242 B Topology Manager SK4E47 1

3.11 SRR




SA4E VTN

Virtual Tenant Network i H /& ODP H1 () —MNEHEELIH, FE M 51/E SDN fxil4s - iR atxt
ZH P BRI S . FIFZIE, A BURLFAI1E ODP 37 #F OpenStack .

4.1 B
4115

FITfid ke 1) sk e BRAE B0 h O P28 5t AN TRIRL P TR 218 AT AN TR] 141X 2% T2 1 R S F
Fr, XEETREAER A S, HSSBIBHRIIE . RAVE AR 2%, R 2
FEF— B XA F AL 2 BIACEAME B, IR ARS+0 B2,

Silo Network

Virtual Tenant ; ¥
Network (VTN)

Bl 14 ZHEFENNETR
TIESCHRFREIL M ZE ORE OL R, VIN Rt — D2 G, 7 MRS R E it
AT, R RN AR ERAT R Z 3. WP RE, BHIIWES RN R, AF
o0 BRI AN SR A BAR I 28 2. 3R 14 hégth 17— Mol
1M VIN L, 5 STTE N R G 25 BRI 24 fomess, - Halid SDN #X
RATTEAN ST LRI AL E o

4.1.2 Ri&

VTN B3R TR B BT A (vBridge. vRouter). FEfU4%E DA FIEERS . J8 L 1B #0154
R T S B T Bk, BT R — TR R 4% .

4.1.2.1 BT A

vBridge: XF—A L2 A2Hll, SLHLEATLUER— M3 VLAN [ FTA B0 28 bl o
vRouter: fAF— & H#.

vTep: AREE—ANBEE )3 ke

vTunnel: —MfZiE.



VBypass: 4% 4 2 6] HUHEB I
4122 BHEO

interface: R — BRI L AO— AN,
4.1.2.3 HE 405 B

vLink: REFIHEE 2 TH)T L1 @K .

4.2 Yy P T

U0 T SE A BRI 28 AP ER X 2 TR RIS & VTN A% 0o 7] L

BARRYE, H— MM B RS HpLE N, VIN fFZAIE RN RN, itk

JRAE I, IR NZ B R R LR o
IR SRS EUHE =T i

sty VRS, R R F R AZ L id . o 1T id RN VLAN id SRS 3] —4 vBrid

ge [FI—NEE0 b,

VLAN Wi, FIH MR VLAN id KRB 2] —> vBridge. 5535 IR 2A Y EEAZ #pl

id M)A, VLAN id SRS —ANREE SZ L) SR 31— > vBridge.

MAC B, R ML mac bk 3P EE YRR 21— vBridge 1I— MM 2.

BEAh, VTN AJLL2E SR B L R &umfs B, FF0R7F MAC HiliERT VLAN id 252 #

HLE S OGRS o A2 IRWTTE, i@ L& Z 505 2.

Virtual network

VRT

BR2

P
A
H
I
[ |

VLAN mapping /  OFS2, GBE0/2,
VLAN ID=200 /  VLAN ID=200

I

1
r
[}

OpenFlow network (physical network)

GBED/2, VLAN 200 (tagged)

@ Serverd

Legend: &—— Portmapping <——3 VLAN mapping

O interface

&% 15 VTN mapping 7=~

B 15 P T — B EF. %605, BR1 B—AEEOER OFS1 H—NM 8 D AHm:

S, T VLAN id 4 200 FIMR4%, 43B# A N BR2,



4.3 TjRe

4.3.1 vBridge

BUH R L2 AZHpLYi6e, R4 H 1 MAC #HTEREHZBIHA 0 0. WERAAER
I, WIHEAT flooding.

W ALY, 272105 mac, I HA FHRE AL RIS BR T T 0 L.

Ay, SCHFRFATCE mac {58

4.3.2 vRouter

7 vBridge 2 [A14£% TP 4L, SCHFE Al ARP.

L— TP HuhEyE M BN B R 28 10 R D R, S NS S S . ST RS
B

[E 7'Jt~/\5t% Hs ey —5K arp %, 452 HAr IP. MAC HubEFEREED F. @idiE
ML SRR MG B . SCRFESHLE .

7 ¥f DHCP E’Wéi%o

4.3.3 Fiiid 38

AL ACL. o P ELHEAT (A7 B SOV AR L adL . RN TC & T AR 2N 0 b

FFRILPE fLFE: Source MAC address, Destination MAC address, MAC ether type, V
LAN Priority, Source IP address, Destination IP address, DSCP, IP Protocol, TCP/UDP sour
ce port, TCP/UDP destination port, ICMP type, ICMP code &5.

SCHFIAT 88 FE Pass, Drop 5 Redirection CHL¥EZ BRI B AMEM T mac BT ).,

Evaluates the matching
condition.

VTH1
Serveri ‘u'RT

Disca d
\

Applies the action when the matching ]

condition is satisfied.

.iE 16 VTN ; ILLI):ET1§IJ
K 16 a7 —Aarfil. ££ BRI BT 8.

4.3.4 ZIEHIREE

VTN SCRPZ MG A SAERCE,  SCRESDAS TR Iz dil g AU Rz dl 4s
i, FAPEhIEE FREE S VIN, (HESCA— DM VIN $R 45— 1 5 .
VTN X F#[FB & FE OpenFlow [/ F1 Overlay P45 .



4.3.4.1.1 OpenFlow P& L2/L3 P& BH1E

U SR W 4 TR A S RE OpenFlow IS HALRIE 43 L2/13 28 4ibfl, 76 VTN HAESEAs i
#%AE N vBypass f74E. JEEAE vBypass I TGVERC B i JE SR WE

4.3.5 JE 9] API
VTN $24E T rest API, FHH o] LS web #ERNT VIN BYRHEATEEE, S2£F Json Fl

Xml #70.
BRI 17 Fros o
Orchestration Software Web App Web App
Web API (REST)
[ Virtual Tenant Network (VTN) ]

El% 17 VTN dtis API
SCRPIERARAIRAS 2 s
it 2 e API XHHRME

Resources GET POST PUT DELETE
VTN Yes Yes Yes Yes
vBridge Yes Yes Yes Yes
vRouter Yes Yes Yes Yes
vTep Yes Yes Yes Yes
vTunnel Yes Yes Yes Yes
vBypass Yes Yes Yes Yes
vLink Yes Yes Yes Yes
Interface Yes Yes Yes Yes




Port map Yes No Yes Yes
Vlan map Yes Yes Yes Yes
Flowfilter (ACL/redirect) Yes Yes Yes Yes
Controller information Yes Yes Yes Yes
Physical topology information Yes No No No
Alarm information Yes No No No

4.3.5.1 it API #F

i# curl -X POST -H 'content-type: application/json' -H 'username: admin' -H 'passwo
ird: PASSWORD' -H ‘ipaddr: 127.0.0.1" #
' -d '{"vtn":{"vtn_name":"VTN1"}}' http://172.1.0.1:8080/vtn-webapi/vtns.json

# curl -X POST -H 'content-type: application/json' -H 'username: admin' -H 'passwo
érd: PASSWORD' -H 'ipaddr: 127.0.0.1" W :

-d '{"controller": {"controller_id":"CONTROLLER1","ipaddr":"172.1.0.1","type":"pfc","u
Esername":"root", W
' "password":"PASSWORD","version":"5.0"}}' http://172.1.0.1:8080/vtn-webapi/control

tlers.json

_________________________________________________________________________________________________________________

# curl -X POST -H 'content-type: application/json' -H 'username: admin' -H 'passwo
'rd: PASSOWRD' -H 'ipaddr: 127.0.0.1" ¥ |
I -d '{"vbridge":{"vbr_name":"VBRL1","controller_id": "CONTROLLER1","domain_id": (
 DEFAULT)"}}' # |
| http://172.1.0.1:8080/vtn-webapi/vtns/VTN1/vbridges.json

GlEE O, EFER] vBridge [ H)— %K L



# curl -X POST -H 'content-type: application/json' -H 'username: admin’ -H 'passwo
rd: PASSWORD' -H ‘ipaddr: 127.0.0.1'
-d ‘{"interface":{"if_name":"IF1"}}' http://172.1.0.1:8080/vtn-webapi/vtns/VTN1/vbrid
ges/VBR1/interfaces.json '

_________________________________________________________________________________________________________________

VTN Coordinator iz{77E ODC (OpenDaylight Controller) 4, ifif VTN Manager /£ 5—
A bundle, BATIERERIE . Bk, —MAHERE D )20 E B FINLES o
%34b, VTN Coordinator [1] web %f [1BRIA 2 8080, 5 ODC 1%, T EHITIEK:

 [root@tsukemen confl# pwd
é/usr/share/java/apache—tomcat—7.0.39/conf
i[root@tsukemen confl# diff -u serverxml.org server.xml
E——— server.xml.org 2013-08-08 09:53:53.748971829 +0900
§+++ serverxml 2013-08-08 09:15:39.012970589 +0900
@@ -68,13 +68,13 @@
' APR (HTTP/AJP) Connector: /docs/apr.html
Define a non-SSL HTTP/1.1 Connector on port 8080
. -—>
— <Connector port="8080" protocol="HTTP/1.1"
§+ <Connector port="8081" protocol="HTTP/1.1"
| connectionTimeout="20000"
redirectPort="8443" />

<!-- A "Connector" using the shared thread pool-->

<!--
. <Connector executor="tomcatThreadPool"
— port="8080" protocol="HTTP/1.1"
§+ port="8081" protocol="HTTP/1.1"
| connectionTimeout="20000"

redirectPort="8443" />

4.4.1 VTN Coordinator Z3£i=1T

4411 H#E&
P redhat os A%, 7% RHEL6G.1 BLHE B R AS .
RN ERIRET



ant perl-ExtUtils-MakeMaker unixODBC-devel perl-Digest-SHA uuid libxslt I|bcurI
Ilbcurl devel glt '

iyum install java-1.7.0-openjdk-devel
export JAVA_HOME=/usr/lib/jvm/java-1.7.0-openjdk.x86_64

M http://yum.postaresal.org/9.1/redhat/rhel-6-x86 64 %% postgreSQL (ubuntu | B #4755
postgresql ElIEID)
ipostgresql9l libs-9.1.9-1PGDG.rhel6.x86_64.rpm
postgresql91-9.1.9-1PGDG.rhel6.x86_64.rpm
postgresql91-server-9.1.9-1PGDG.rhel6.x86_64.rpm
postgresql91-contrib-9.1.9-1PGDG.rhel6.x86_64.rpm
postgresql91-odbc-09.00.0310-1PGDG.rhel6.x86_64.rpm

4% maven.
‘245 gtest-devel, json-c (ubuntu L% libgtest-dev 1 libjson0-dev) .

éwget http://dl.fedoraproject.org/pub/epel/6/i386/epel-release-6-8.noarch.rom

irpm -Uvh epel-release-6-8.noarch.rpm

iyum install gtest-devel json-c json-c-devel

:cd vtn/coordinator
imvn -f dist/pom.xml package

rsudo make install

4.4.1.3 21T

4% Tomcat, M http:/archive.apache.org/dist/tomcat/tomcat-7/v7.0.39/bin/apache-tomcat-7.0.
39.tar.gz T 5 i % 2 /usr/share/java.

it & Tomcat:
B s

Eln -s /usr/local/vin/tomcat/webapps/vtn-webapi /usr/share/java/apache-tomcat-7.0.

39/webapps/vtn-webapi

_________________________________________________________________________________________________________________

N0 T I R 4% 2] /ust/share/java/apache-tomcat-7.0.39/conf/catalina.properties SC£FHJ commo
n. loader

I‘RJJD7:@E’JE%{%?U/usr/share/Java/apache tomcat-7.0.39/conf/catalina.properties S {4-F] shared. 1



4.4.13.1 RB3ifELE

J& 3 VIN Coordinator 1 Tomcat:

/usr/local/vtn/bin/vtn_start
i/usr/share/java/apache—tomcat—7.0.39/bin/catalina.sh start

_________________________________________________________________________________________________________________

i/usr/share/java/apache—tomcat—7.0.39/bin/catalina.sh stop
i/usr/IocaI/vtn/bin/vtn_stop

4.4.1.3.2 WebAPI
JA 21 VIN Coordinator f5, 8 T A2 7] ASREURAME B .

$ curl -X GET -H 'content-type: application/json' -H 'username: admin' -H 'passwor
id: adminpass' -H 'ipaddr:127.0.0.1' http://127.0.0.1:8080/vtn-webapi/api_version.json
{{"api_version":{"version":"V1.0"}} '

_________________________________________________________________________________________________________________

|

4.4.2 VTN Manager %3z %
4421  BEZ

VTN Manager 14 ODC ff]—-> bundle, [l R EREH £ ODC MIZTHEERIAT (FEZ T
aval.7 h55).

4.4.2.2 N2
s i ANET

‘cd ${VTN_DIR}

imvn -f manager/dist/pom.xml install

cd ${VTN_DIR}/manager/dist/target/distribution.vtn-manager-0.1.0-SNAPSHOT-o0sgi |
package/opendaylight '

./run.sh



4.4.2.3.1 RESTAPI
B R UAL 2% -

icurl --user "admin™:"admin" -H "Accept: application/json" -H W
i"Content—type: application/json" -X POST W
http://localhost:8080/controller/nb/v2/vtn/default/vtns/Tenantl W
;—d {"description™: "My First Virtual Tenant Network"}'

icurl --user "admin":"admin" -H "Accept: application/json" -H W
;"Content—type: application/json" -X GET W
http://localhost:8080/controller/nb/v2/vtn/default/vtns

_________________________________________________________________________________________________________________

4.4.23.2 {#H mininet

% H mininet SRIZ 1T 25048, 2N EHE28 75 2 VIN Coordinator FIEHEL T, KbfF A
mininet ] multitree.py AR Z AN EHIZS ML . XDHAK ES) 6 GaTHl, A
Hlas, FHEH 3 L.

Y A 1Y ControllerAddress, 2 JGthATIHIAS :

 #1/usr/bin/python

iRun Mininet network using tree topology per remote controller.

;from mininet.cli import CLI

;from mininet.log import info, setLoglevel

;from mininet.net import Mininet

;from mininet.node import Host, OVSKernelSwitch, RemoteController

ifrom mininet.topo import Topo

;TreeDepth =2
iFanOut =2
iControIIerAddress = ["192.168.0.180", "192.168.0.181"]

iclass MultiTreeTopo(Topo):
' """Topology for multiple tree network using remote controllers.

_________________________________________________________________________________________________________________



A tree network is assigned to a remote controller."""

def __init_ (self):
Topo.__init_ (self)

self.hostSize = 1
self.switchSize = 1

self.treeSwitches = []

prev = None
for cidx in range(len(ControllerAddress)):
switches =[]
self.treeSwitches.append(switches)
root = self.addTree(switches, TreeDepth, FanOut)
if prev:
self.addLink(prev, root)
prev = root

def addTree(self, switches, depth, fanout):
"""Add a tree node."""
if depth > O:
node = self.addSwitch('s%u' % self.switchSize)
self.switchSize += 1
switches.append(node)
for i in range(fanout):
child = self.addTree(switches, depth - 1, fanout)
self.addLink(node, child)
else:
node = self.addHost('h%u' % self.hostSize)
self.hostSize += 1

return node

def start(self, net):

"""Start all controllers and switches in the network."""



cidx =0
for c in net.controllers:
info("*** Starting controller: %sWn" % c)
info("  + Starting switches ... ")
switches = self.treeSwitches[cidx]
for sname in switches:
s = net.getNodeByName(sname)
info(" %s" % s)
s.start([c])
cidx +=1
info("¥Wn")

self.treeSwitches = None

i class MultiTreeNet(Mininet):
"""Mininet network environment with multiple tree network using remote

controllers.

def _init__(self, **args):
args['topo']l = MultiTreeTopo()
args['switch'] = OVSKernelSwitch
args['controller'] = RemoteController
args['build'] = False
Mininet.__init__(self, **args)

idx =1
for addr in ControllerAddress:
name = '¢%d’ % idx
info("*** Creating remote controller: %s (%s)Wn" % (name, addr))
self.addController(name, ip=addr, port=6633)
idx = idx + 1

def start(self):
"Start controller and switches."



if not self.built:
self.build()

self.topo.start(self)

;if __hame__ =="_main__

| setLoglevel(info’) # for CLI output
net = MultiTreeNet()
net.build()

print "*** Starting network"
net.start()

print "*** Running CLI"
CLI(net)

print "*** Stopping network"
net.stop()

_________________________________________________________________________________________________________________

4.5 ERALERAE

ODC HIEALIRA FELFE T vin B manager, [Flit, FRATTATCLEIIE T R A KA
E%T%ﬁ%—%‘ﬁ)ﬁ ODC, FiziT#ihilds, FilE LA S,

* cd opendaylight

: * /run.sh -virt vtn

4.5.1 %% VTN Coordinator
¥4 vtn coordinator IR 4a ELAE A MU RRA K ZS app f#TH -

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————

icd opendaylight/externalapps
‘tar -C / -jxvf org.opendaylight.vtn.distribution.vtn-coordinator-5.0.0.0-<date_time_b !
iuild ref>-bin.tar.bz2

Z i A 4235 Coordinator #/usr/local/vtn B54% .

V— p—

4.5.2 117 VTN Coordinator

Z24.4.1VTN Coordinator Z%3£1217T



4.6 W
4.6.1 BiRZEHy

VTN Application

REST API

The white components are
to be developed.

Driver

REST API

| VTN Manager | | VTN Manager | VTN Manager |
OpenDaylight Controller OpenDaylight Controller OpenDaylight Controller
(oDC) (oDC) (oDC)
| switch | | Switch | Switch | | Switch | | Switch | | Switch | | Switch | | Switch | | Switch

El% 18 VTN (ka4
KR 18 44 T VTN I B H 3R 584
EEAFEW A5 : VIN Coordinator F1 VTN Manager .
H VIN Coordinator 4 VTN FIR HIFE P HRAEAL A REST AP SZH, [RIN 45T 44310
R A TR
VTN Manager /£ 4§88 — bundle, iZ1T7E OSGi HEZE T, & VIN Coordinator Hfit
BRI ML 25 Thae S

4.6.2 VTN Manager

4.6.3 VTN Coordinator
K2 19 #i£: T VTN Coordinator [{JEEAR L84 ,



VTN Applications
r

¥
/ Web Server (Apache Tomcat) \

VTN Coordinator | WebAPI Serviet |
components 1

VTN Service Java API Library
$

Proprietary IPC Framework

$ $ $
UPLL UPPL TC

] $ ]

Proprietary IPC Framework

.

\ ODC Driver /
t

¥
OpenDaylight Controller OpenDaylight Controller

&% 19 VTN Coordinator E {2244

AR B

VTN APL: #24t VTN fJdb 7] Web API
TC: P HRAT AR

UPPL: YR M 1) 5 p

UPLL: UM 2 i

ODC Driver: 1% il #% O HL

4.6.3.1 VTN API
ZERUNEIER 20 Fiow .

VTN Application (Web Client)
|
Web Server (Apache Tomcat)
| Web API Serviet |

VTN Service Java API Library

Proprietary IPC Framework

I I I
UPLL UPPL TC

&3 20 VTN API 224y
AFEFH T Web Server 1 VTN Service Java API .
BU#A0EE VTN R PR KSR REST 153K, HOREIX e R AL NN R Java APL, 1%




B T E IR, @B aIHIA catalina.sh 53); VIN MAEFEIT Json B XML #& Rk
1% HTTP &R G2 —1> session, FHFEULEH; HAHXTMA VIN Service Java API; &[5
M| VIN W .

Ja R T RARZE Java fRELH) APL, FEIHREEFE: G1@— AN JEZER IPC & F i s
ession; KHIEREEAL N TPC AEZEME N AHRZ M) APT (245 UPPL, UPLL, TC [J API%);
MR JZIR B N2 25 Web IR %525 -

1% 3 VTN Coordinator Web Server Fy

Class Name Description

It is a Singleton class for executing the acquisition of configuration
information from properties file, log initialization, initialization of VTN

InitManager .
Service Java APL.

Executed by init() of VinServiceWebAPIServlet.

Class to maintain the configuration information acquired from

Confi tionM
onfigurationManager oroperties file.

VinServiceCommonUtil Utility class.

VinServiceWebUtil Utility class.

Receives HTTP request from VTN Application and calls the method of
corresponding VinServiceWebAPIHandler.

VinServiceWebAPIServiet Inherits class HitpServlet, and overrides doGet(), doPut(), doDelete(),

doPost().

Creates JsonObject(com.google.gson) from HTTP request, and calls

VinServiceWebAPIHandler
method of corresponding VtnServiceWebAPIController.

Creates RestResource() class and calls UPLL API/UPPL API through
Java API.

VinServiceWebAPIController | At the time of calling UPLL API/UPPL API, performs the
creation/deletion of session, acquisition/release of configuration mode,

acquisition/release of read lock by TC API through Java API.

Class to covert from HTTP request to JsonObject and from JsonXML to

DataC t
ataConverter JSON.

1% 4 VTN Coordinator Service Java API EEH gy

Class Name Description

It is a Singleton class for executing the acquisition of configuration

VinServicelnitManager ) . L o
information from properties file, log initialization.




Executed by init() of Web API Servlet.
. . . Class to maintain the configuration information acquired from
VinServiceConfiguration o
properties file.
IpcConnPool Class that mains Connection pool of IPC.
IpcChannelConnection Class that mains Connections of IPC.
The class that will be interface for Web API Servlet.
RestResource ] ]
Implementation of Interface VtnServiceResource.
Performs the mapping of path filed value of RestRsource class and
AnnotationReflect Pping of p red val !
xxxResource class.
The class that is created according to the path filed value of
RestResource.
Resource . .
o ! (vtnResource, VBridgeResource etc) Inherits abstract class
AbstractResource.
xxxResourceValidator The class that performs the appropriateness check of values specified
CommonValidator in the path, query, request field of RestResource class.
i The class to create JsonObject from the response received
IpcPhysicalResponseFactory
from UPPL.
Sends request to UPLL/UPPL through proprietary IPC
Framework. UPLL APl and UPPL APl are the APl that are
IpcRequestProcessor . . )
implemented on proprietary IPC Framework, and request/response is
defined by special interface called as Key Interface.
IpcRequestPacket The class that maintains the request to be sent to UPLL/UPPL.
IoeStructFactor The class to create Key Structure and Value Structure that will be
P y included in the Request to be sent to UPLL /UPPL.
4.6.3.2 TC

PRSI A ThRE, BEGPIT-444: Transaction Coordinator F1 Transaction Coordina
tor Library .

VTN Sernvice
-
phynwd uncd Daemon lgcnwd
Daemon Daemaon
TCLIB TC TCLIB
UPPL + Launcher » | UPLL
Startup Startup

&%k 21 VTN Coordinator TC #&54A 4



Hr, ArE EhReais: BEiBHEM uncd daemon JBE); WM. VIN FF IR #E
s TEFRACHIEH THEIERT N VIN IREEICER; 8T IPC HEZL KA Z 1 TCLIB API (UP
LL. UPPL 8¢ ODC Driver API).

JG# 1%~ UPLL, UPPL 1 ODC Driver daemon FfJ— MEHAINE: T TTAH M TC K% d
aemon [JVH E.; 1X%E daemon K ZZ3EMA I AW TCLIB, XULAJMATERE] TC B9 B #

H.
4% 5 VTN Coordinator TC #&3RAY 3
Class Name Description
Main interface which offers the services to VTN Service library. It also handles
TcModule .
state transitions.
TcOperations Base class that services every operation request in TC.
The message to be sent for every operation has different characteristics based on
the type of message.
TcMsg
This base class will provide methods to handle different types of messages to the
intended recipients.
ToLock The exclusion control class, an object of TcLock is contained in TcModule and
used for every operation.
TcDbHandler Utility class for TC database operations.
TcTaskquUitil Utility class for taskq used in TC for driver triggered audit and read operations.
##& 6 VTN Coordinator TCLIB &Ry
Class Name Description
TcLibModule Main class which handles requests from TC module.

TcLiblnterface

Abstract class which every module implements to interact with TC module. Member
of TcLibModule.

TcLiBMsgULtil

Internal utility class for extracting session attributes of every request from TC.

4.6.3.3

UPPL

RAKIHIEI S I E TS, WK 22 Fros.



VTN Service

k

uncd Daemon

1C | Launcher I
F

start up
v

FPhynwd Daemjon

| TCLIB |<->~ UPPL | » UPLL
1_T 1
ODC Driver ==l p

% 22 VTN Coordinator UPPL &3 RE
JE 5283 phynwd daemon; JEIT IPC HEALER TC. UPLL Al ODC Driver #4752 H; M VT
N Service FREL#Ff CRUD 53K TEAMETEME e 48 25 BRI E . RAE R 78 TC ik
7N NiEAT setup/commit/abort #:1F; @i ODC Driver 345 2 a1 ¥ l 5%; R P 428 1) 4% (1) 38 %0
GBS @A UPLL % T B8N, MIBRSE R E A6+ 1 oE
4% 7 VTN Coordinator UPPL &R eh i3

Class Name Description

It’s a singleton class which will instantiate other UPPL’s classes. This
PhysicalLayer class will be inherited from base module in order to use the Core
features and IPC service handlers.

Class that is responsible for processing requests from TC. It also
processes the configuration and capability file. It's also responsible
for sending alarm to node manager. It's responsible for receiving
requests from north bound.

PhysicalCore

It's responsible for processing the requests received via IPC
IPCConnectionManager framework. It contains separate classes to process request
from VTN service, UPLL and ODC Driver.

ODBCManager It is a singleton class which performs all database services.

InternalTransactionCoordinator | It is responsible for parsing the IPC structures and forward it to the
various request classes like ConfigurationRequest, ReadRequest,




ImportRequest etc.

ConfigurationRequest

It is responsible to process the Create, Delete and Update
operations received from VTN service.

ReadRequest

It is responsible to process all the read operations.

Kt _Base, Kt State Base and
respective Kt classes

These classes perform the functionality required for individual key
type.

It is responsible for performing the various functions required for

TransactionRequest each phase of the Transaction Request received from Transaction
Coordinator during User Commit/Abort.

AuditRequest It is responsible for performing functions related to audit request.

ImportRequest It is responsible for performing functions related to import request.

SystemStateChangeRequest

It is responsible for performing functions when VTN coordinator state
is moved to active or standby.

DBConfigurationRequest

It is responsible for processing various Database operations like
Save/Clear/Abort

4.6.3.4 UPLL

FRAEGE RN ) W59 . 4% UPLL A1 DAL,

WEZE 23 Fins.




VTN Service

L 4

ncd Daemon
I'7C | | Launcher
5tarlup | UPPL

lgenwd I;'l:errqn
TCLIB UPLL DAL |«
§

L 4

h

ODC Driver UPLL DB

[El% 23 UPLL 7E2e# P &
FETIREESE: 2R3N EY Igenwd daemon JHZ); #id IPC HELL4H]ER TC. UPPL Al O
DC Driver #4732 H; @it VIN RS HSZXTERINZE) CURD 3K 1RSI FE4E 9 5
B BATRCEMRSE BEHUE: /£ TC 48% Fi#1T Setup/Commit/Abort & #{E; it ODC D
river SRIEFE R EE ) [P FEHI 8% s 4B MW FE BB R IR P FMHOCAE S s BT I B PR (L &
HFEA.
Ak, DALBEHESZHEL 15400 R 2

4.6.3.5 ODC Driver

ODC Driver FE U AL 45 mE 0L 2 Az il 28 N 4%, 75 VIN Coordinator [ JH 2B 4
Bzh, TEAFEMNIKSIMESZY (Common Driver Framework, CDF) 1 ODC Driver.
WK 24 FioR.

uncd Daemon

| TC || Launcher UPPL UPLL

start[n_‘ T ‘
dniodcd Daemon & ‘
TCLIB Common Driver Framework

‘_f

ODC Driver

= —

OoDC OoDC

[E]3 24 ODC Driver fEZ2tyh i B
FHE R\ UPLL A1 UPPL, #2tr F4d2s i — 2.



DiRefdE: AEREIT) UPLL 1 UPPL H S TRALIRShE: (RIS H A L PATm 4 18
PEXTAS RSB F2 1| 2% B0 S ARATYE B A R IKBh ik N A FRIIRShHR itz 1 kw2 ay & 4]
s BRHEESE, fAifk vote A1 commit BRAERIHRAE: SCFFEZ AN EHIS LRIFATES: TRy R
X2 IRBNB

CDF /& &T vtndrvintf A1 vtncacheutil SZHL .

ODC Driver HEHSZEL T 2 i 8% 8 BRI 7R 32 ) 8% P AR AL U SCHriE 0. B R RCSR NG
R N EIE ) REST APLIAH, A5 kK& 1EHIds. ¥4 VIN [#{E)y VIN Manager /f]

I A
4o

ODC Driver E#  restjsonutil. odcdriver P/ FHEELSZIL . FI LA JSON R fFAT Ak
H; JEE ST CDF HM# 0, J8 ODC FEMERS), [FIR{#H restjsonutil K 1F

4.6.4 VTN Coordinator REST Reference

B REST B M5 BN
POST NEE#H &I, PUT N H, GET N3£EL, DELETE NMIER.
TR A TR BRI B RS 8 Fias.

Z & 8 VTN Coordinator REST &5 82

I POST PUT GET DELETE
username Y Y Y Y
password Y Y Y Y

Accept N N N N
Content-Type Y Y N N
Content-Length Y Y N N
Host Y Y Y Y
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