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NFV : Network Functions Virtualisation
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https://portal.etsi.org/nfv/nfv_white paper2.pdf
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NFV Architecture

MANO
(Management and Orchestration)
Os-Ma NFV
: 0S5/85S ' Orchestra-tor
L T Or-Vnfm
EM 1 EM 2 EM 3 Ve-Vnfm VNF Service, VNF and
: = — — : Manager Infrastructure
_E_ . : Description
: VNF 1 VNE 2 VNF 3 (s)
% IV”'NT % i T Vi-Vnfm
NEVI
Virtual . Virtual
, Virtual Storage
| Computing Network NFf-Vi Virtualised o
Virtualisation Layer : Infrastruc-ture i
VI-H
: : Hardware resources Manager(s)
R Computing Storage Network
Hardware Hardware Hardware
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NFV Architecture

MANO
(Management and Orchestration)

Os-Ma NFV
' Orchestra-tor
+ 1 Or-Vnfm
EM 1 EM 2 EM 3 Ve-Vnfm VNF Service, VNF and
— — — : Manager Infrastructure
: : (S) Description
VNF 1 VNF 2 VNF 3
t 1 ¥Y7 NF ! - i
NFVI $ S v Vi-Vnfm
V|rtua‘l Virtual Storage I\IVltrtuaIk
__Computing SLWar Nf-Vi Virtualised OrVi
Virtualisation Layer : Infrastruc-ture i
VI-Ha
: Hardware resources Manager(s)
I Computing Storage Network
Hardware Hardware Hardware

%VNF: Virtualised Network Function I8y NDO—DOF7 T U —>3>
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Scope of OPNFV

MANO
(Management and Orchestration)
Os-Ma NFV
: OS5/BSS ' Orchestra-tor
* T Or-Vnfm
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Scope of OPNFV

MANO
i (FScopexBERIILALDDHD (Management and Orchestration)
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OPNFV by the numbers

Official kick off on Oct 1 2014

o3 340 4 15 21,632 16

Member Companies Developers Major Releases OPNFV User Groups Commits Pharos Test Labs

(June 2017)

https://www.opnfv.org/wp-content/uploads/sites/12/2017/06/OPNFV-Overview-Deck-062017.pdf
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OPNFV Membership List
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OPNFV End User Advisory Group

0 E 250

China Mobile

Cablelabs

O

& atat Bell

Telekom

°'X’° Deutsche NTT = -
Ghing. ot cox o s pousche docomo ¢ Fidelity

MDD STC ® K

==TIM Yelefonica @ Telia é vodafone
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https://www.nttdocomo.co.jp/
https://www.nttdocomo.co.jp/
https://en.wikipedia.org/wiki/File:Bell_logo.svg
https://en.wikipedia.org/wiki/File:Bell_logo.svg
https://vignette1.wikia.nocookie.net/logopedia/images/2/24/Fidelity_Investments.svg/revision/latest?cb=20140904200006
https://vignette1.wikia.nocookie.net/logopedia/images/2/24/Fidelity_Investments.svg/revision/latest?cb=20140904200006
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A typical workflow

Present
demos,
collect

feedback

: Solution & Reach & Integrate,
Ry Architecture .
Requirement review develop test and
& Gaps :
internally upstream document

Feature Projects Installer Projects
Testing Projects

19 © NEC Corporation 2017 \Orchestrating a brighter world NEC



https://www.opnfv.org/wp-content/uploads/sites/12/2017/06/OPNFV-Overview-Deck-062017.pdf

OpenSource Building Blocks

o . "
Application Layer f App Serwer LLOUDFEBUNDRY pegsd lczlllll;'?fr-;arlms
L gy -
o B! e 1
Metwaork Data Analytics FI nda SN AS.Ie
o A Ny &

Orchestration JMmﬁdFdG :_‘: DNAP [ OPEN BATON J

VIl Management 3ystem 1 CLOUD NATIVE
Lol ST FosnATE N

L =

Metwork Control ) b [ (€] OPEMECHTRA ]

Operating Systerm s

|0 Abstraction & Feature Path §E§ ‘ [@ DPDK ][ -ﬁm J[iEU!EDF [E DPENT..’.T':T.E:J

Hard ware DEEN

https://www.opnfv.org/wp-content/uploads/sites/12/2017/06/0OPNFV-Overview-Deck-062017.pdf
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OPNFV Feature Project: f&=l4l “Doctor” (1/2)
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OPNFV Feature Project: f&=l4El “Doctor” (2/2)

| 7—F70F vt —» FIFOSS — Fv v I Hh

: : 0. Set Alarm
Applications PR Manager r

|
6-. Action | 5. Notify Error
|
[ o | !
. OpenStaCk@\', 4. Notify all ) Openstack@
Resource ® |
Virtualized Map
Infrastructure 3. Update State 4. (alt) Notify
Monitor 2. Find Affected w
< _______
l Failure
4 1. Raw Fault PO"CV

- openstack@
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Doctor Blueprints in OpenStack £ openstack.

Project Blueprint Spec Drafter Developer Status
Ceilometer . Ryota Mibu Completed
/Aodh Event Alarm Evaluator Ryota Mibu (NEC) (NEC) (Liberty)
New nova API call to mark Tomi Juvonen Roman Dobosz Completed
nova—compute down (Nokia) (Intel) (Liberty)
Subbort forcing service down Tomi Juvonen Carlos Goncalves Completed
PP s (Nokia) (NEC) (Liberty)
Nova
Get valid tat Tomi Juvonen Tomi Juvonen Completed
ot Valld Server State (Nokia) (Nokia) (Mitaka)
Add notification for service Balazs Gibizer Balazs Gibizer Completed
status change (Ericsson) (Ericsson) (Mitaka)
. Masahito Muroi Masahito Muroi Completed
D D
Push Type DataSource Driver (NTT) (NTT) (Mitaka)
Congress Masahito Muroi Masahito Muroi C leted
. asahito Muroi asahito Muroi omplete
D D
Adds Doctor Driver (NTT) (NTT) (Newton)
Neut Port data ol tat Carlos Goncalves Carlos Goncalves Completed
eutron ort data plane status (NEC) (NEC) (Pike)
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OPNFV Release History

June 4, 2015 March 1, 2016 September 26, 2016 April 4, 2017

NOW AVAILABLE —— NOW AVAILABLE

g 1% OPNFV

BRAHMAPUTRA
COLORADO DANUBE

o —

~ Learn More >

: LEARNMORE> | LEARN MORE »

Learn more >

=
6B &EICUU—-X
| 7LD 7Ry NET, )IDOZRTIZM TS
JEUU—X: Euphrates (201789A~10AFE)
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OPNFV Danube

] https://www.opnfv.org/software
| 1.0 released: April 4, 2017

NOW AVAILABLE

3¢ OPNFV

| £3F-0-R DANUBE
® MANODHR—
® DevOps. 7R MEEE LEARN MORE »
J\ITA—TXR - ROFI—F2ITFARXA— b
® =EEaEMDR1L
- REIRR Y D — Tl - S A% - JILFHBA
® Dataplane®&EiR1L

o NFVI/VIMBEBEDILTE
- IPVv6 - Service Function Chaining - L2/L3 VPN
- fEEAEAT. DA - BRI \— RO 7Y R—b
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OPNFV Danube Overview

Management and Orchestration

~Compute Virtualization-

LXD

Storage
Virtualization

OpenStack

1T Network

Virtualization

OpenDaylight

ONOS
OpenContrail

Compute

Network

FD.io
DPDK

Data Plane

Infrastructure
Pharos Community Labs
OPNFV Bare Metal Lab

© NEC Corporation 2017
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Y|

Upstream Project
Collaboration:

-

Integration

Alignment

Installation

Composition

%
-
L d

“OPNFV

Functional

System

Performance

New Features

NFV Features

Continuous Integration / Continuous Deployment

Documentation
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https://www.opnfv.org/wp-content/uploads/sites/12/2017/06/OPNFV-Overview-Deck-062017.pdf

OPNFV Testing
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OPNFV Testing Community

Database Analytics Database Test-cases
& Dashboards & Results

TestAPI

S . R O B

Database
Test Results

OPNFV
Compliance
Verification

Compliance

—————

o5

functest

NFVI, VIM,
MANO-APIs &
Functions

_____

Functional Testing

|
& es

vsperf storperf
NFVI & NFVI Data- Path NFVI Storage
VNF KPIs Performance Performance
_____ N /[\

qtip

Benchmarking
as a Service

T

Performance Testing

In Service
Stress
L
VNF

\V\I: Performance
bottlenecks Components

Staging Manager EONTIeE

& Test Analysis
Smoke Test

Health Check

Dev Resources

© NEC Corporation 2017

Cl Integration Resources

Cl Test Resources

https://www.opnfv.org/wp-content/uploads/sites/12/2017/06/0OPNFV-Overview-Deck-062017.pdf
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https://www.opnfv.org/wp-content/uploads/sites/12/2017/06/OPNFV-Overview-Deck-062017.pdf

OPNFV Testing Community

“Testing Ecosystem”

R0 EHEE

Database Analytics Database Test-cases
& Dashboards & Results

In Service
TestAPI
N j‘ IJ Stress
Test Results | i J[
T @ i E ‘@ a Performance
I ]
Q functest i i storperf Components
— I ]
dovetail NFVI, VIM, i i Features
i Storage
< AN === Smoke Test
OPNFVZEHL API, T HE VNFE{THF
= E =5 | Y £
EAE ﬁit,%ﬁ ’f>77'|ﬂ5 ﬁlé Performance Testing Health Check

Dev Resources Cl Integration Resources Cl Test Resources

https://www.opnfv.org/wp-content/uploads/sites/12/2017/06/0OPNFV-Overview-Deck-062017.pdf
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Pharos Test Labs

BRRCHEUIET A RS
e 16fEFF (20176817 1T)

’ QVOkinawa
Open Lab

iy
o HFF X B
O BIRE(CZAIR Y — =R

o/)\— R 7, s, R>OA—%EFIZL\T 9
OPNFVOE A4 = 1EiE Lo
|

o L nE CAAE BRI U — X2 EIH war

EEEEEEE

® LaaS: Lab as a ServicedDigfit N - a

« Pharos dashboard50PNFV_ O, =X M N NN NN E—
)Y — X =S4 0] EE
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OPNFV Danube Plugfest

| April 24-28, 2017 at Orange in Chatillon, France

| 87 participants from 29 organizations including 6 end users
and 6 non-member organizations

| ERDT > =AU EiEG R 7 =
| ;584
® ZFEOPNFVA > A M—SZ AW ASF)L770OA
® FunctestZz ALY CHealthcheck/Doctor>=2X
® QtipmAHL\/ZHRET X b
® DovetailE AW\ TSA 72 XFT A b
| L R—bREnTuLs

® https://www.opnfv.org/resources

| /X[E : The Euphrates Plugfest Dec 4-8, 2017 at Intel in Hillsboro, OR
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OPNFV New (Sub)Projects

| Daisy4NFV (Installer)

] Security Scanning

] Opera (Open-0)

] Orchestra (Open Baton)
| OpenRetriever

] SNAPS-OO (OpenStack Client
Libs)

| Bamboo (PNDA)

| SampleVNF

] VINA (Virtual Infrastructure
Network Assurance)

| Armada (Openstack-Helm)
| Multi-Access Edge (CORD)

\Orchestrating a brighter world N ‘
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What's Next?

| Much, much, much more of the same

] OPNFV Plugfest/Hackfest
® F-2[o]
@A 12T TE
®SDNI> hO—3 & A ML —2M8E, /RUSF X b
| =+ U720 — REE DMk I ekE
L2VPN, Policy Management, Security, Multisite, Upgrades,
Forwarding, and Data Plane

> FDOYR— b
] OPNFV Euphrates (October 2017)
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OpenStack Days Tokyo 2017

OPNFV Summit 2017
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OPNFV Summit CNE TOHI#E
OPNFV THBSEE Summit > CEI ! |
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OPNFV Summit 2017
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| EvoFvIoERe

A =T 2V —RABNFVIRIBER(IC(IEBHRDHRSHBHA

B X[ ODL + OpenStack + KVM + OVS + DPDK + FD.io + Zabbix ...
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- e, OPEN -ﬁio @;:DEN—?;

openstack.
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-

« SHICHBBERTTETHERT D, LitmUICEE(CESE(CRDILHBIHRNDDFRT
— https://wiki.opnfv.org/display/testing/TestPerf
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B CI/CD ({REE - 18EEB8EL) DETH ST A MNEEMEICDWT, I—YHEHHR7
to_)l/éhﬁ:o

e 1—HZEH (CMCC, Orange, China Unicom)
« CMCC:HERERN4DDINT
JUT7OA O3 RIEORER
— OPNFV Certified test*

— Infrastructure functionality test
— VNF functionality test* (vIMS)

— Performance test*
*OPNFV =X L —AD—D%ZF]H

Gerrit - Q} git

http://linux-iframe.azurewebsites.net/SessionDetail.asp?id=106012
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B Software Defined Migration
@ 1—RT—R: AFFOARFDUY —AB1T
« VM/Volume’ Zone il C—1&181T
- KDDIDPOCH#EERZOpenStack Watcher/\MD
> RJE1—>3>2(QueenxETERFE U —X)
« Red Hat/NEC/KDDIOH[EtTwvW=3>

Vol#2 (vm2 )

m Precondition i
« Dontuse ephemeral dis ! ’
. gSystem volume of VMs (/dev/vda) are stored in shi

Additional volume of VMs (/dev/vdb) are stored In i

B Implementing Resource Reservation features
@ 1—RJ5—X: VAN MRERBO—RFNUY—IXER, OA>TFIR
« UV —-XT—=)LRDOUYV—-RAFIBRERTS 11—V
« OPNFV Promisem™SNFVHIADrequirementz OpenStack Blazar/\
J>hJUE1—>3> (O KMJEZ—23>064%)
« NTT DoCoMo / NTTHRFFROtEY > 3>
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B Distributed Monitoring and Analysis
o I1—RU—XR : NFV/XKMIERIETOI O V71T ER

- DENEERR (DMA) (&, KDDIHREIAFFAIAMEIE I DNFV/KIET ST K
RIRCTOFAZEBELZRT—FEVUFT 1 ZiBATEERSAR.

- OpenStack Telemetry, CollectdZ{#EWLT L —AD—URiEH R
@OpenStack Summit Boston

- E5I(COPNFVE&EDEHE = HRET(C AN,
Design Summit @ “Monitoring Team Gathering” TOSR%Z &
B Doctor’s achievements
o 1—XRI—X :MEEFHDEAE. A>FFX
* OpenStack Summit in Barcelona®¥*—_J) — T EZKE
« TORI—YICHU. REMDOFUWFIALSEZIRE
« NEC, DoCoMoDH[Etwv> 3>

N Challenge In Asia Region
FHE~EEBRIDT A MM\w RZIEEIER
A% A — > SR, Institute for Information Industry (878), NECOHREtwWI 3>




OPNFVOA=Z1=51 OB




BBAAI=Z1 54 EEE
=514 DL %

m I{ih, Jb5/ B8O User Group BRI TMeetup &R
® Orange, Nokiah'\564°'X bEUMXTHBEEYS 3>

£ OPNFV™ " Meetup Recap e 291?

~SUMMIT

Highlight

Juni13:2087 200000 csscessessesscecacisemsiisiseess
*Topic: challenges and Practice f Challenge and Practice in NFV

in NFV int ti d Test i integration and testing from operators
in integration and Testing ‘. ~--Orange
*\enue : Beijing Summit Room \aae

fj Practice in NFV

integration and
= testing from vendor

---Nokia
A
> M %
g R A

NOKIA (nteD) ZTE

i Challenge and Practice
in NFV integration and |
| testing from operators !

- ---CMCC
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Tokyo User Groupld®2 EBEAIIN—DZ NI II—TJ D—D

mitRFZMCH D161 - IIN—TD53E5D—DTT
& CNET2EAN MR

- 561[0] 20165F9H OPNFVHIZE
. 282[0] 2017848 Tokyo User Group X >/ \—MDOPNFVEAH

® X[Ol(X7/31 (A) [CODL User Group&E®DS 3L > M FERETTE
e https://www.meetup.com/ja-JP/Tokyo-OPNFV-User-Group

ZHDOPNFV User Group (AZIE Ef627)L—7)

Open Source Networking Ottawa Group 313 Ottawa ON

Delhi NCR OPNFV Meetup 197 Delhi

Iran OPNFV Group 182 Tehran

Tokyo OPNFV User Group 155 Tokyo

OPNFV Bay Area User Group 145 Mountain View CA
Shanghai OPNFV Meetup 92 Shanghai



