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* OpenDaylight Controller

* OpenDaylight Virtual Tenant Network

* The Affinity Metadata Service Proposal
* The LISP MappingService Proposal

* YANG Tools

* Defense4All - An Anti-DoS system

* BGP and PCEP Project Proposal

* Openflow Protocol Library (Java)

* Open DOVE network virtualization platform
* OVSDB Integration

* OpenFlow Plugin

* SNMP4SDN

« dlux

* Integration
» Application Policy Plugin OpenDaylight Toolkit

* PacketCable PCMM

* Documentation

* Dynamic Resource Reservation

* Negotiable Datapath Models

* ODL Root Parent

* OpFlex

* ODL-SDNIi App

* Southbound Plugin to the OpenContrail Platform
* AAA Service

» L2 Switch

* Service Function Chaining

» Secure Network Bootstrapping Infrastructure
* TCP-MD5 (RFC2385) support library

* Discovery
» Release Engineering - Builder
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» 51 HIZODLUG TokyoRifEZEETEIL TLVET,

= CONTENT/DEVELOPMENT
« Level: $¥IZHEELFEA, ETHLSMAIEETY,
- Focus: FHE. 31—
= Topics: TBD.

= LOGISTICS
 Info Hub: www.meetup.com Z{#ES5FETI,

« Venue: F2FTEFENSIGATEIELTLVET,

- FMEERBSERNLET,

www.opendaylight.org 16



http://www.meetup.com/

OpenDaylightZ O ok
Getting Started

* OPENDAYLIGHT www.opendaylight.org




AZa1=F1;5E)
s AIN—TLEIZTEA—T
 [AADSIIEEE
s &“/E’;;!; SMIEHE. AZ2=T4ZHETH=ODAHM

TRt

- FFRAFHETLEETI—FZIRAAIEE
= Eclipse Public License (EPL)

DAYLIGHT www.opendaylight.org 18
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SCM: git (OpenDaylight git)
- Code Review: Gerrit (OpenDaylight Gerrit)

- Continuous Integration: Jenkins (OpenDaylight
Jenkins)

- Artifact Repo: Nexus (OpenDaylight Nexus)

- Quality Management: Sonar (OpenDaylight Sonar)
- Bug Tracking: Bugzilla (OpenDaylight Bugzilla)

- Wiki: MediaWiki (OpenDaylight Wiki)
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Code Review Continuous Integration
Contributor Committer Gerrit Jenkins Alg?toé';t:)ve De‘ﬁlt‘i)fz’(geé‘;g‘ozxus
P i : 1. Pull code A ; |
g I | 2. Pull dependent artifacts as part of build
i 3. Hack c?de | |
p— ; : :
> 1

I 7
4. Push code (into HEAD:refs/for/<branch>) Ls. Trigger Jenkins Verification
1

LN
“1

6. |Runs Verification CI

1
7} Indicates patch verified &

1
1 8. Gets patch to review !
T~

1
9. Reviews pat¢h
‘ 1

T

<

10. Submits patch -

h into <branch>

11. Merge pat

T o o e

i 12. Trigger Jenkins S
Merge CI

NS EN. (U = N —

13. Run’s Merg:e Cl

14, Upload new artifacts .,
: =1
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= Wiki: https://wiki.opendaylight.org/view/Main_Page
= Code: git clone
https://git.opendaylight.org/gerrit/p/<PROJECT NAME>.qit

= |RC: #opendaylight on Freenode

. -
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Navigation

Main page
Community portal
Current events
Recent changes
Random page
Help

Toolbox

What links here
Related changes
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OpenDaylight~DF7A VN DIREF &

TSC. Technical Work Stream&i&|5#R. 5

P
Page Discussion Read Edit View history ~ | Search

Main Page

Welcome to the OpenDaylight Developer Documentation Wiki
This wiki contains all of the developer level documentation for the OpenDaylight Project. As components are being propesed for inclusion in the project and ad
software repository, we are adding the documentation for each component as it has been provided by the contributor. These contributions and their documenta
the project lifecycle state of "Bootstrap” or "Incubation” (as identified below). As the projects graduate from these early lifecycle states to more mature states,
wiki documentation will also become more mature and integrated.

Contents [hide]
1 Mature/Core/Top Level Projects
2 Bootstrap Projects
3 Incubation Projects
4 Proposed Contributions
5 To Propose a New Contribution to OpenDaylight
6 Hackfests
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« AT A=) X lists.opendaylight.org
» JAVIOMNEDER-BERXMR
- JA I HrEFEREASER BRI
» TTFIOUARAVR

Welcome!

Below is a listing of all the public mailing lists on lists.opendaylight.org. Click on a list name to get more information about the list, or to subscribe, unsubscribe, and
change the preferences on your subscription. To visit the general information page for an unadvertised list, open a URL similar to this one, but with a '/' and the list
name appended.

List administrators, you can visit the list admin overview page to find the management interface for your list.

If you are having trouble using the lists, please contact mailman @ lists.opendaylight.org.

List Description
controller-announce OpenDaylight Controller Announcements (low volume)
ller- Notifications from Bugzilla for the OpenDaylight Controller.

controller-dev Developer discussions for the Open Daylight Controller.

ntroller-gerri Gerrit automated notices about the OpenDaylight Controller.
controller-jenkins Jenkins CI notifications for the OpenDaylight Controller
controller-users Community driven support alias for the OpenDaylight Controller.
Discuss OpenDaylight cross project discussion
opendaylight-announce OpenDaylight Announcements (low volume)
opendaylight-users OpenDaylight community support

roject-proposals OpenDaylight project proposals to the TSC

OpenDaylight Technical Steering Committee

GHT www.opendaylight.org 23
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1):)—A(Rest API)

» Rest APk

= HeliumTswaggerZ# 1T (&)
« LUFIZHRest APIfE#ERHY (Yang, VINEE)

= https://wiki.opendaylight.org/view/OpenDaylight Controller:Architectural Principles#Open Extensi
ble Northbound API
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= Tutorial at: http://sdnhub.org/tutorials/opendaylight
» HX
Setup

Quickstart
Introduction to OpenDaylight

Basic steps to writing an OpenDaylight Application
Writing an AD-SAL OpenDaylight Application
Writing an MD-SAL OpenDaylight Application
Karaf

Debugging

© N o U &> W b oBE
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- B —TUIRISN) X
» ER26FFE 1R/ N\ XX 2 F— (OpenDaylight) vol.1

= http://www.youtube.com/watch?v=fHDpUOkCdFg

« ERR26FEFE 1R/ N0 XAt F— (OpenDaylight) vol.2

= http://www.youtube.com/watch?v=rzb2 CsMIXs
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OpenDaylight Helium
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OpenDaylight Helium Block Architecture

LEGEND
AAA: Authentication, Authorization &Ar.counting OVSDB: Open vSwitch DataBase Protocol j'l, .
AuthN: Authentication (N + .

PCEP: Path Computation Element Communication Protocol

BGP: Border Gateway Protocol PCMM: Packet Cable MultiMedia
DAY L | COPS: Common O nPoli?lService PluE‘in2SOC: Plug'i’;lToO nC%ntrail ; H I. -
< i l | I DLUX: OpenDaylight User Experience SDNI: SDN Interface (Cross-Controller Federation. m i‘ 0)
DDoS: Diftributzd e I u

enial Of Service SFC: Service Function Chaining
DOCSIS: Data Over Cable Service Interface Specification ~ SNEI: Secure Network Bootstrapping Infrastructure

- 5 > A
FRM: Forwarding Rules Manager SNMP: Simple Network Management Protocol E 7] ~ —
11 H E LI U M ” GBP: Group Basgd Polic: ¢ TTP: Table T)’3 e Patterns ¢ L u :E / - ) l/

LISP: Locator/Identifier geparation Protocol VTN: Virtual Tenant Network
Java _ Openstack . Jj Controller S Network Applications
Script flw [ Neutron Wrapper| WRITa[Te=1i{o]g )l Protection [ Orchestrations & Services

AAA - AuthN Filter
OpenDaylight APs (REST) gj:*g%ﬁg :]:[i'\ iR
Base Network Service Functions OpenStack Service GBP o T DoCsIs . -Ij-— EX F T ,f S

Service Abstraction »~ o N
Topology Stats Switch T Host . 7 JL— j’;l-\ IJ <
Manager Manager Manager Tracker
VIN VSDB L2 SNBI SONI Controller
Manager | Neutron Switch | Service JAggregator Platform

Service Abstraction Layer (SAL) 70 A l“ 4 ) l/ Hll_-\ ?IE

(Plugin Manager, Capability Abstractions, Flow Programming, Inventory, etc.) « PCMM/COPS
 SNBI

* OpenContrail
penFlow e Southbound Interface:
& Protocol Plugins

Data Plane Elements
(Virtual Switches, Physical
Device Interfaces)
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OpenDaylight Hydrogen Block Architecture

VTN: Virtual Tenant Network
O ID E N oDMC: Open Dove Management Console
D4A: DefensedAll Protection

LISP: Locator/Identifier Separation Protocol

D AY |_ | |_| —|_ 0VSDB: Open vSwitch DataBase Protocol
( 5 BGP: Border Gateway Protocol
PCEP: Path Computation Element Communication Protocol
SNMP: Simple Network Management Protocol

(11 H YD R 0 G E N b} ) FRM: Forwarding Rules Manager
ARP: Address Resolution Pretocol

VTN D4A OpenStack Network Applications
Coordinator Protection Neutron Orchestrations & Services

OpenDaylight APIs (REST)

Management
GUI/CLI

Base Network Service Functions

Afﬁn_iiy OpenStack Service
. Service
Topology Stats Switch Host ARP
Manager | Manager | Manager Tracker Handler Controller
LISP
. Platform
Service

Data Plane Elements
(Vi Switches, Physical
Device Interfaces)

OpenFlow Enabled Open Additional Virtual &
Devices vSwitches Physical Devices

X | X

| e

OPENDAYLIGHT www.opendaylight.org
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Helium: Feature Dependency Chart




ASa=F 1R Eh
« HeliumIZmE)I+71=;2E)
« HelumEB@ 7O ok — 25
» OSYA—ZFRE — 6%t (service Function Chaining)

» 32 =FT49/K — 1@US, 1@APAC
= https://wiki.opendaylight.org/view/Main_Page
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A2 =T+ EN—KHT—>

Lines of Code

2013 2014

Commits per Month " OpenDay"ght‘io oo

=280 A D contributorhin1,878,357LOCH
HEICHE&LAN12,26203 v a2

A\/ Zama FEAEIJavaa—R
\/ FEREERLEEA, Y-O-YOSVIAEEN
ARELZEARF—LIZEZbNTF-O—FKA
0k ___;z~

2013 2014
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EBmaR(7O /e i)

PDT Meonday Tuesday Wednesday Thursday Friday
08:00 OpenFlowPlugin | Documentation | Integration, SFC : :
Security analysis
09:00 MD-SAL SNBI AAA, Dlux
10:00 LISP Flow Mappifhg OpFlex
11:00 PacketCable
12:00 OvVvSDB
13:00 GBP
14:00

= TSC — Technical Steering Committee (A< % M)

= TWS — Technical Workstream (FA< % MéEBT)

= OVSDB - Southbound plugin and OpenStack Neutron integration
= SNBI — Secure Network Bootstrapping Infrastructure

= GBP - Group Based Policy

= SFC - Service Function Chaining (NSH)

= Dlux — OpenDaylight Ul

AY LIGH ] www.opendaylight.org 33




OpenDaylight Helium Distribution

» HydrogenTIX. 3D MNrelease editionTHI
= Base Edition
- EARBEED A
= SDN, OpenFlow® & - M+
= Virtualization Edition
- Base Edition + {781t #%gE
« T—RtEUR—MEIT
= Service Provider Edition
- Base Edition + #4777 Ora)LYR—k
« JONAF | X)) T RIS

« HeliumTlE, a—HNA R )LBEIZERAE 12— ILE

E*R ( Karaf) Eclipse Public License(EPL)

_ | ZAEVRENT-TOI S LOZEEE FEFHA-BE-OE—O, BE
« TG4 RIFEPL(ZEELL] Li—savomnicssd, LhL, BEL/A—DavsiAiT
BGEEIXY—RI—FDAFAEZEZRIBEDRBMNELS

(from http://ja.wikipedia.org/wiki/Eclipse_Public_License)
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Karaf distribution

§ wget
http://nexus.opendavlight.org/content/groups/public/or
g/opendavylight/integration/distribution—-karaf/0.2.0-
Helium/distribution—-karaf-0.2.0-Helium.zip

$§ unzip distribution-karaf-0.2.0-Helium.zip
§ cd distribution-karaf-0.2.0-Helium
$ ./bin/karaf

opendaylight-user@Qroot> feature:list (get all apps
availlable)

opendaylight-user@Qroot> feature:install odl-dlux-core

opendaylight-user@root> feature:install odl-
openflowplugin-all

opendaylight-user@Qroot> feature:install odl-12switch-all
opendaylight-user@root> bundle:list | grep Active
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http://nexus.opendaylight.org/content/groups/public/org/opendaylight/integration/distribution-karaf/0.2.0-Helium/distribution-karaf-0.2.0-Helium.zip
http://nexus.opendaylight.org/content/groups/public/org/opendaylight/integration/distribution-karaf/0.2.0-Helium/distribution-karaf-0.2.0-Helium.zip
http://nexus.opendaylight.org/content/groups/public/org/opendaylight/integration/distribution-karaf/0.2.0-Helium/distribution-karaf-0.2.0-Helium.zip
http://nexus.opendaylight.org/content/groups/public/org/opendaylight/integration/distribution-karaf/0.2.0-Helium/distribution-karaf-0.2.0-Helium.zip
http://nexus.opendaylight.org/content/groups/public/org/opendaylight/integration/distribution-karaf/0.2.0-Helium/distribution-karaf-0.2.0-Helium.zip
http://nexus.opendaylight.org/content/groups/public/org/opendaylight/integration/distribution-karaf/0.2.0-Helium/distribution-karaf-0.2.0-Helium.zip
http://nexus.opendaylight.org/content/groups/public/org/opendaylight/integration/distribution-karaf/0.2.0-Helium/distribution-karaf-0.2.0-Helium.zip
http://nexus.opendaylight.org/content/groups/public/org/opendaylight/integration/distribution-karaf/0.2.0-Helium/distribution-karaf-0.2.0-Helium.zip
http://nexus.opendaylight.org/content/groups/public/org/opendaylight/integration/distribution-karaf/0.2.0-Helium/distribution-karaf-0.2.0-Helium.zip
http://nexus.opendaylight.org/content/groups/public/org/opendaylight/integration/distribution-karaf/0.2.0-Helium/distribution-karaf-0.2.0-Helium.zip
http://nexus.opendaylight.org/content/groups/public/org/opendaylight/integration/distribution-karaf/0.2.0-Helium/distribution-karaf-0.2.0-Helium.zip
http://nexus.opendaylight.org/content/groups/public/org/opendaylight/integration/distribution-karaf/0.2.0-Helium/distribution-karaf-0.2.0-Helium.zip
http://nexus.opendaylight.org/content/groups/public/org/opendaylight/integration/distribution-karaf/0.2.0-Helium/distribution-karaf-0.2.0-Helium.zip

Helium REST APIs

. R EST AP I @ _Ij_ ,_I_\o_ I\ '*‘ OpenDaylight RestConf API Documentation
N | Controller Resources Mounted Resources _
= R eStCO nf ' : J: é : |> 7 ’r 7 b *;Tg 1,E Z Below are the list of APls supported by the Controller.

7_- o I\ % I ‘y 7 config(2013-04-05) ——
= feature:install odl-restconf configlogging(2013-07-16)

flow-capable-transaction(2013-11-03) ShowHide

= http://localhost:8181/restconf/.... flow-topology-discovery(2013-66-19)
ietf-netconf-monitoring(2010-10-04) Show/Hide

m N O rth bo u n d A P I 0) I) X I\ 'j: Swag g e r kitchen-service-impl(2014-01-31) ShowrHide
— o network-topology(2013-07-12) ShowHide

'h J: L) g E}J i ij network-topology(2013-10-21) ShowHide
opendaylight-action-types(2013-11-12) ShowHide

= featu re : I nSta” Od I-mdsal-apldocs opendaylight-flow-statistics(2013-08-19)

ShowHide

- http ://I Ocal h OSt: 8 18 1/ap | d OC/EXD I O rer opendaylight-flow-tabIe-.st?tistil:s(2l:ll3-12-15} ShowHide
opendaylight-group-statistics(2013-11-11) ShowHide
opendaylight-inventory(2013-08-19) ShowiHide

feonfig!

Jeonfigfopendaylight-inventory:nodes/
Jeonfigfopendaylight-inventory:nodes/

/configfopendaylight-inventory:nodes/

m /configfopendaylight-inventory:nedes/
* O pE N -\1 ',./"\‘ V| | @ 11‘ T Jeonfigiopendaylight-inventory:nedes/node/{id}/



http://localhost:8181/apidoc/explorer

Helium® 7O /7 MEM(IRETTY )

Code

Acceptance

Community

To create a robust,
extensible, open source
code base that covers
the major common
components required to
build an SDN solution

To get broad industry
acceptance amongst
vendors and users

« using OpenDaylight code
directly or through vendor
products

*Vendors using OpenDaylight
code as part of commercial

To have a thriving and
growing technical
community contributing
to the code base, using
the code in commercial
products, and adding
value above, below and

« 25MLOCE THE
2570 xH SN

* OPEN

products

« ODLEERARN VALK
« A—H TOPoCHETH

around.

c X YA—ZHM%
e Platinum X >/ \t&0
« ODLUGE &)

www.opendaylight.org
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FEH

» OpenDaylightZ ALz 7+E KU, OpenDaylight
Helium®D#ZEIZDUVT, ERBALELT-

» HFT7ADIVMIBERKREEHFLDO AL, H0
https.//wiki.opendaylight.org/view/Main_Page
el Y
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OpenDaylight Controller

« SDNaOMA—SDI7L—LT—9
= OSGi Framework + bundle T#ak

« FiHLEE

Base Network Service Function

- OVbA—5ELTOEKRBEREZDuUNdle, REST APIIZi2 4
= Topology Manager, Stats Manager, Switch Manager, ...

SAL (Service Abstraction Layer)
HA, Clustering

Northbound API

= GUI
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SAL

| 9P22 fa ¢

- T—3HF. I RE

Controller Platform&Protocol PluginDRE D%

34¥:

= AD-SAL (API-Driven SAL)
= MD-SAL (Model-Driven SAL)

i L7 & Z il ]

2FBFEMSALNEZR SN TULVS

PluginlZ&> T, 7/ R—FLTULVASALMEL S

www.opendaylight.org 42




AD-SAL

« SALIF., EGRLAVIIRET 2 —ERAPIZEZET 5

» BRI I)IFH—E XAPIZFALT. SB Pluginz{E 9 %
« SB Pluginl2&YH—E XAPIND X ILCEESWNIELDT=6. )3
— O—FIEXEHITOIHLEDHY

_ AD-SAL
/‘ Topology ‘ Flow Programming\ i
= Services
A A ‘ Protocol
" Plugins
} | To services
mapping

(From https://wiki.opendaylight.org/view/OpenDaylight_Controller:AD-SAL )
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MD-SAL

« YANGTEZEaNE-T—A2ETILEEHEIZ, YANG Tools%
71 L TJava bindings(API/Plugin) A E k= 5

mope nday gt flow:se reiee”;

Applications
prefix
impart yang-ext {prefi ext;}
impartape ndaylig ht- inve mary Iprefic imv;}

typadef flowable-ref {
type IGmEnce- Hentifi
i

NB REST API NB REST API NB REST API - L NB RET API
smuping node-flow | ; :
e e Interr_1a| Transformer/ Pl_a tform _ Nf—:‘twork _ | RESTCONE
—— Plugin Adapter Service Plugin Service Plugin i 3
' type flowmbl-rf, : |
Lses types:fow;
i
333 3 $
, s node-fio JAVA SAL APls (Generated) h
rpc update-flow {..}
e Model

~
Networ

Topology

¥

Yang Tools -

1
A}
\

NE
Tunnels

A
“. Corfig Stats v/
\ 2

’
’
\
\ iy -
; : in L
v Flow Flow Fovf
JAVA SAL APls (Generated)

BN §
e ~

m m
oo e
| |
| i
H |
H

Network Elements

* (From https://wiki.opendaylight.org/images/7/78/ONF_NBI_Leadership_Roundtable Presentation_-_ODL.pptx )
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MD-SAL

« 771, SB pluginld., £t t=Java bindingsZ 4L T.
model data®E1E. request(RPCi| notificationz 34T

Controller Platform

The Learning Switch
Application

MNotification
Delivery

MD-SAL

OpenFlow 1.0/1.3 Plugin
©® @
T 2

L | —— == == === OpenFlow Java Library

@)

(From https://wiki.opendaylight.org/images/e/e3/0s2014-md-sal-tutorial.pdf )
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OpenFlow Plugin & Protocol Library

= OpenFlow Plugin
= OpenFlowR A yFZl{#9 Sprotocol plugin
- OF 1.0, 1.3.x&%H7R—k
= OpenFlow Protocol Library
= OpenFlow JRrILT—E25EZETH=HDS1T3)

Model Driven SAL

Openflow Protocol Openflow Protocol Plugin
Library

Inventory Service Topology
Facade Session Management Flow Service Discovery Packet Service

A Service
OF Codec
M

OF Frame Decoder

A
TLS Handler

_-1
TCP Handler

(From https://wiki.opendaylight.org/view/File:Openflow_Protocol_Library.pdf )
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YANG Tools

» NETCONFEYANGZE> TR YR —OtEas7 ek
TI BD=HDY—ILOSATS)

« YANGTEhENn=FET/LHhinJava bindingz 4
X

- YANGET LSRR FHIZMD-SALOHY—E RED
1—I)LZERTES
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VIN

« BHOSDNAMOA—F(ZE =D 2= ILFTF
VR T HIRBE BT
» VINAPIZ2KHLTHY., LE7TUhoDRERYE
) — %l {E A el gE
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OVSDB

- OVSDB% 4t L1-0VS(Open vSwitch) D& E - &
I HE
= OVSIZHT BTN YD R—FEEDIERK. BREEHE.
HIBR. [BERENS. b RILHITIE VST BEREF IR 5
= OpenStack&MDEED
W

I

|'

OVSDB Server

Al HE

,,,,,,,,

) OVSDB Server ™\
(From http://www.1-4-5.net/~dmm/talks/OpenDaylight SDN_Workshop_AZ.pdf)
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OpenDOVE

e A —IN— LA (VXLAN) D IR AL B 1

« BT FTURRTIEL2, L3I TOER A aI BE(ACL )
- BREOMEBERINI—DEDT— oz (HEEHY
« OpenStack&DEHEH AT HE

RESTHul, Quantum

Open DOVE
Virtualized Network

(From https://wiki.opendaylight.org/view/Open_DOVE:Proposal )
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Affinity Metadata Service

FYRNTD—IFTINERIETHOHDART—A
s AT —REEDESHFOV T4 . JA—IURM)ELT

RIRITHDERY—

Affinity
Identifier

Affinity group

Affinity link

Affinity link
. attributes
. Affinity
o
C ati
* - anversatnon

* Has 1+ endpoints
* Has 1+ affinity links

W ADFE L)

Part of 1+ affinity
groups

. il
il
+ Has 1+ affinity groups . isolate
* Has D+ attributes "ot A
= s directional FA .
! e ™
* Has 1+ affinity groups Fi
latency

+ Relatinoship described

by 1+ link and
1+groups

*  May follow exactly 1

Affinity

Iz likely directional

(From httDs /Iwiki.opendaylight.org/view/Project_Proposals:Affinity Metadata_Service )
*OPEN AYLIG
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Defenced4All

« DDOSIZE D AN - FHfEz il fil 9~ S 1L EE

. DDOSKEERIET . HETIO—%
mitigation systems~ RSB DDOSHMEAZLE

o - OF
o7
oo L
e 'ﬁ" Inbound c
[
<° -
o
an L v
l I e o e
:O. ..O:
Web datacenter under | 000000

attack

order

\ r° I “Private” scrubbing center
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OpenStack Service

« OkA—5&LTLIDD - XIGLTWSTAa Ik
northboundZ A& - VTN,OVSDB,0penDOVE

. BTICTOSIORSEICHE « Jy—2
EEEXTST Al RE

- FRTAH)Y—XRIETO Y
NMZI&k-TELS

Network Yes

Port Yes Yes Yes
overla .
hop by hop overlay Y FloatinglP - - Yes
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LISP, BGP, PCEP, SNMP

= LISP Mapping Service
» LISPXED R yT—O#as 295
» LISPDEID/Locatorfal D < vE T #aEZ 12 43t
= BGP-LS/PCEP
» BGP-LSEPCEPXIED R YT —o#53%HlEH T 5
» BGP-LSEEHODO RO KL . PCEPRRTMD/NRATO
T3 hTlRE
= SNMP4SDN
» SNMPER TRy —OB2RZHl{EHT 5
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