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OPNFV

 Open Platform for NFV . OPan
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OPNFV Scope

» 27|10 = vIMIt VtS R Qe A0 S

NFV Management

& Orchestration

Reference Peints
Os-Ma = Other )
- OSS/BSS ——F—— | Orchestrator Reference Point
! i i +  MainNFV
Reference Points

Infrastructure Description

Service, VNF and se‘l'“a
] I» Or\nfm

EMS 1 EMS 2 EMS 3 U VeVnfm |
H ; - 1 —I—— VNF
= -+ - Manager(s)
VNF 1 VNF 2 VNF 3 + orvi

NFVI
Virtual Virtual
Computing Storage

B Virtualized
VIRTUALIZATION LAYER B |1 frastructure

Vi-Ha Managei(s)
- Computing Storage
Hardware Hardware

INITIAL
FOCUS
OF OPNFV

Hardware Resources

Network
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OPNFV Framework

* Upstream T 2EMESO| AHAF 8l 7|&

HAEO =

| - e
C ! { v { “” i DP Fv
Orchestration and Management “

Virtual Network Functions

: Continuous New
~Compute Virtualizaetion ~ Stroage Virtualization - - Network Virtualization, Build and Requirements
Cono! } Cortral | ool Integration and Features

GetStarted

Upstream
Project

°°"°°°i‘"°“

OpenStack
o

Oct » pus / Continuous Integidtion

L(Wy 1 OEN
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OPNFV Release plan

e Release 1: 'Arno’
¢+ 20152 62 HY L
* NFVI+VIM & &M
* 6702 H/W MH o 2 F 9|

© f ZE Q0N B UNF S5 201 THs

* Release 2: 'Brahmaputra’

. 2015 12 HYZ of| A

© T CHAIO|A AF 7531 7|2 TS558 7t
c ZRME IS0 3 B2 WA TS

et n W 1|
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OPNFV Projects

4 ZHO|ZTE=NME O F
* Requirements
* NFV 7|5 732 2ot a7Are F2
* Integration & Testing
- Ciot 0s L SIEROf E3F S ¢ OPNFV 2 X[ &L H| A& T
* Collaborative Development
e M2 L2 upstream projectS 2 HSSENFV 7|5 3 A4
* Documentation

© A2}

+ T4V N F EERE Y T
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OPNEFV Projects

* OPNFV Projects list

Requirements

Fault Management (Doctor)

Virtualized Infrastructure

Deployment Policies (Copper)

Resource Management (Promise)

High Availability for OPNFV
(Availability)

Data Plane Acceleration (DPACC)

OpenStack based VNF
Forwarding Graph

Data Collection for Failure
Prediction (Prediction)

Resource Scheduler (RS)

Model Oriented Virtualization
Interface (Movie)

Multi-Site Virtualized
Infrastructure (Multisite)

Smooth Upgrade (Escalator)

Audit (Inspector)

Connectivity Services LSO
(LSOAPI)

Genesis
Edge NFV(ENFV)

Fault localization (RCA)

Integration & Testing

Continuous Integration (Octopus)

Bootsirap/Get-started (BGS)

IPvG-enabled OPNFV

Characterize vSwitch Performance

for Telco NFV Use Cases

OPNFV System Configuration And
Reporting (OSCAR)

Testbed infrastructure (Pharos)

Base system functionality testing
(FuncTest)

Platform Performance Benchmarking

(Qtip)

Deployment Template Translation
(Parser)

Infrastructure verification (Yardstick)

Juju OPNFV Infrastructure Deployer

(JOID)
Release Engineering (Releng)

Apex OPNFV installer

Compass OPNFV installer
Fuel based OPNFV installer
Bottlenecks

DoveTail

ARMBand

Storage Performance Benchmarking

for NFVI (StorPerf)

Policy Test (policytest)

Collaborative
Development

Software Fastpath Service
Quality Metrics

ONOS Framework
(ONOSFW)

Moon Security
Management Module

Service Function Chaining
(sfc)

NFV Hypervisors-kvm

Open vSwitch for NFV

OpenContrail Virtual
Networking for OPNFV

Documentation

OPNFV
Documentation

- lS‘I . =m0



OPNFV Projects

* OPNFV Project Dependency

. Mature/
Proposal W Incubation 1 Y 3 :
Integration
Requirements i
q Fault Management (Doctor) ) Mo.deI.Orlented
Virtualization Interface
v (Movie)
Data Collection for Failure v
High Availability for OPNFV Prediction (Prediction) Virtualized Infrastructure
o Deployment Policies (Copper)
(Availability)
Resource Management £
Openstack based VNF (Promise) Multi-Site Virtualized OpenMANO
Forwarding Graph [ Infrastructure (Multisite)
AeTER e iz My () Data Plane Acceleration
ST (IR 23T Smooth Upgrade (Escalator) (DPACC)
. Characterize vSwitch
Integratlon & Performance for Telco NFV ——
. Use C \ Infrastructure verification
TEStlng S€ -ases (Yardstick)
IPv6—enabed OPNFV | Deployment Template
Platform Performance Continuous Integration Translation (Parser)
Benchmarking (Qtip) (Octopus) = -
7 Base system functionality
Juju OPNFV Infrastructure OPNFV System Configuration testing (FuncTest)
Depl JOID And R ting (OSCAR
EEE ) nd Reporting ( ) Bootstrap/Get-started (BGS)
Testbed infrastructure
(Pharos)
Collaborative Software Fastpath ONOS Framework I\Iilﬂoaonna S:rc#;t: Service Function NFV Hypervisors-
Service Quality (ONOSFW) gd | Chaining (sfc) kvm
Development Metrics Module
. OPNFV
Documentation E .

Soft/optional dependency




OPNEFV Projects Overview
2 13

* Carrier-grade NFV 2t4= 11 2{5t
AN EE

MH|A 7 L A
High Availability 1H|= 71848

oniiiey) * HW 7H ITERL 8L |2 0] HTHR| £ R E L0
Y e 2 FAE Fol
Fault Management < 7|4 Q12 Q0N SEHSH= HEQY A MH|AQ| 71HE
(Doctor) dE &5t &oj 2| & _IC_>,_ | 7|8 o 1
Moaemont© B XY ABZE J|uro 2 Dj2jo] X2 AR S Of
= 0l 0|2 E3} 7tALS) XFQ| 22
(Promise) -1 X |E OOI_ |-O—<2|- |-LI — |

Data Collection for NFV-REL 001 &A1 E 7|HIS 2 510 OPNFV 2+4 LJ| ZFoj
Failure Prediction =S st 2FAIS E=
(Prediction) OpenStack Celometer, Monasca
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OPNEFV Projects Overview
2 13

Resource - 0|80 S& 7t A& 27l=8 & 0|0 [HE
Scheduler (RS) CPU/Memory= 2| @ =X Ol Xj&l ot
Virtualized - _ o
« APEX S VNFIRE X BEH O M| 7Her @I Z2H0f| Chgh
Infrastructure = L .
x| 40| e gl A 7|Eke| VNF 2|
Deployment

OpenStack Congress, ODL-GBP(Group Based Policy)

Policies (Copper)

Model Oriented
Virtualization
Interface (Movie)

* Orchestrator 3! VNF ManagerZ= 2|ot 4 F=42}=l vim
Northbound Interface A 4|

Multi-Site

Virtualized e S = S o4
Infrastructure Multi-site 2t&= 112{2F OPNFV 28 27

(Multisite)
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OPNEFV Projects Overview

Continuous . _
Integration * Upstream T2HEZSOM HHIO|ER|E /L LHES
(Octopus) = 2282 Z OPNFV & EHiOﬂ HF QY81 7| 9|3 o 1
inf:sitrztzfure « = EZ 15t OPNFV Community lab Q1 =2} 22| 5l H|A E
(Pharos) % _(|D_|-6;|- % X-”_g_
Infrastructure _ N _
verification e 02| A|L}2|Q Bl EEZX|E E35} OPNFV A& HAE
(Yardstick) « ETSITSTO01ZS 7|HI©Q 2 St Q= 2} BH|AE HIEH 1

Base system OPNFV 7|5 HIAEZ ¢lgt = 712 5! 0|0 Lot X
functionality Ol 1M HE K&
testing (FuncTest) HIAE 2= M9
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OPNEFV Projects Overview

k - . .
?,F:\Ian:(t;‘cNa?:::d * VNF Forwarding Graph 21 A1 5§l O| £ &St Service
Graph 8 ChainingS 2|5t QIE{H|O|A Sl HAZEHE M|

§|'7:| A o . o o o
Service Function OPNFV 0| A| Service Function Chaining=

2 ABI5}7]
. 2|5t upstream projectE 70| HE Ol Q LA £ =

Chaining (sfc) OpenStack Tacker, ODL-SFC
ONOS Framework < ONOS SDN 71 E =2{ 2} OpenStack A== St NFV &t

(ONOSFW) a1 94
. 7 N I isor 2t} O
NFV Hypervisors- NFVI 7| & K| &= @St Hypervisor ZFg} A1 (KVM)
kvm

Minimal interrupt latency, Inter-VN communication, Fast
live migration
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OPNFV Use Case

Service Function Chaining (SFC)

e ¥ et . W |
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Service Function Chaining (SFC)

- 7|E0| e[z L EE HERIZL oA
0 X 7to} &

o

. BE MHASO| ZS A= | HEYD 7|5E
- EQT QHEE, MH|A ZEO|M H22H 0l T2 A4

. 23T ZR0| ME YEYA IsE0 SH #E 1A
« MH|A &0 2 &£ Web browsing, Video Streaming, ...

o 7YX ZFY| L2 F2: Member grade, ...

c EfE 2 24
Middleboxes P Middleboxes

Corg I :7‘\~ \ K :1 Internet )
Network | § @ 1 1R ")

— Y \\\

( \
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Core . Internet _ )

Network B \
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Service Function Chaining (SFC)

* ETSI NFV ISG Eodo sxd otk e

__VNEXG)
* VNF Forwarding Group(VNFFG)2 & 9| i A s - | WEB
Network Function ‘ UNE1F | Ace=nt T A Y VNF-3 | ~NFVS
Forwarding Graph . . ! VNF-2CI ! 7 :
. VUNFZO| =2|X A ZZ M, NFV MANOO||A| O| 2 ZHZ| A = e e 0
i rtualisation yer
/End / 25 / AN | = _\ : ‘;  Hardware
o IETF SFC WG ,"}iuj:t""-{: “__.‘ A -‘/’\l\ "" - fod ) Tesources
= T \\:_:;L y
. . — jﬁmvﬂlesmze :htnc:ilhlx:kk — _F,"“"'
 Service Chaing 7+ 9 EfjjZl M= = 1" 2B

AR EE s QR G

[ Ingress ] {
Classifier \ SFFE
VToq |1 SCH-aware Nodes g1

|‘ D1~
; “

* SF (Service Function)

* SFF (Service Function Forwarder)

* SFP (Sercice Function Path)

* Classifier / NSH (Network Service Header) ciow | X |
3 i

| Prosgy
Device

MNan SCH-aware
MNodes
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Service Function Chaining (SFC)

* OPNFV Project: OpenStack based VNF Forwarding Graph

« SFC Management/Control Plane 7| & Sl OIE{I{|O| A A A|
 OpenStackd} SDN Controller 72| SFC &= 2|t
27ArY 2 QIH IO A H 9

 OpenStack Neutron SFC API 7]{ &t

* https://wiki.openstack.org/wiki/Neutron/APIForServiceChaining

Service App/Admin

/T vm
Interface M
OpenStack VNFFG Orchestrator/Manag \ nieriace M2
I Interface C1 I Interface C1
Network Controller 1 Network Controller 2
. .

Inter L)’e(l Interface €2

p— — v cnaimnin
Traffic  Classi Traffic

Source SF Forwarder SF Forwarder e
(OF-Switch) (OF-Switch)

et n W 1|
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https://wiki.openstack.org/wiki/Neutron/APIForServiceChaining
https://wiki.openstack.org/wiki/Neutron/APIForServiceChaining

Service Function Chaining (SFC)

* OPNFV Project: Service Function Chaining (SFC)
* OpenDaylight SFC 7| 5= &gt OPNFV Ljj VNFZF2] Service Chaining ¢

o C}2FSH Upstream project= 12| H A|
* OpenDaylight: SFC, GBP(Group Based Policy), Neutron northbound API, OVSDSB, ...

* OpenStack Tacker: VNF Manager https://wiki.opnfv.org/service function chaining

* Open vSwitch: NSH support

Clientt = Service Chain1
= 9 Client2 = Service Chain2 ~
Client1 Client3 = Service Chain3

Client2 GBP-EPG

Be| | Block
|  SrclIPs

GBP-EPG

Client3 g

SFF:  Service Function Forwarder [Chain1 ™| [Chain2 ™| |Chain 3
SF. Service Function

GBP-EPG: Group Based Policy, EndPoint Group

_ This NW topology is a logical view

Legend: Service Service Service J

(W1 O



https://wiki.opnfv.org/service_function_chaining

OPNFV SFC

* |nitial Network Topology

ODL SFC-OpenStack Open
SFC VNFMgr Stack

Injector

{

\3

Legend

<>  VxLAN NSH tunnel SF/SFF Top Of Rack Switch
GBP creates VxLAN NSH tunnel
<4—» OpenFlow 1.3

GBP EPG Group Based Policy End Point
Group. Replaces SFC classifier

LCY ) B OTN
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OPNFV SFC

* VNF manager: OpenStack Tacker

 VNF lifecycle Zt2|

TOSCA-Templete 7|EFO| VNF A4 A /S| K|

re) NFVO /0SS /BSS
* VNF fE{Of et ZL{EHE oo VNFD catalog
|
Hori GUI CLI 1 API —
MBS ST —
creation -< "
* Auto-Scaling HEAT . DB EPC :
v -derver
s SFCAH=E —
openstack
Nova, neutron
monitor anage Services ODL Contro
\\ -\‘
\
\
AY
Manage\ﬂent two \‘
Tenant Y VNF | [ VNF || VNF -
VIM Tenant Z :E H VM VM H VM
(compute/network/storage) Tenant XNetwork j1 OO




OPNFV SFC

* OpenStack Tacker + SFC
Operator / OSS / BSS

7 Y
I{g’;;?nm + ODL) Hc(;)LrJi|20n Templates

\F/IIZ\)I NSD
NFVO / VNFM / SFC API

ODL Controller
f/
Nova | Neutron e OVSDB
(networking- 1

Compute NodeT™

j1 OO



OPNFV SFC

 ODL SFC + OpenStack Tacker

NF Instantiation

Nova " SF SFC Processing Scheduler | AbstractTypes sfe-vnfm-interface | | sfc-vnfm-tacker || SFC |

Tacker

Provision SFF (001
Create SF VM of abstract type
Provision instance of abstract type (103)
Request SFCISFPIRSF (004)
SFreq Fetch SF instances for scheduler (009],
Tacker makle SF S J[5Fs exis]
¢ SEISFFs etc (006)
SP (00
+
[5F's dont exist]
SF req ack FAILL (008)
4 ALL (009)
SF SFC/SEP/RSP | WITH SFC-VNFM interface and SFC-VNFM-Tacker impl. 7
SFF Provision SFF (001)
Provision instance of Abstract Type with characteristics (010}
AT Request SFCISFPIRSP (004) N
Fetch SF instances for scheduler [005)
[lt__JI5Fs exist]
ODL SFC ! SFISFFs etc (006)
: SP (00
[ T5F% dontens]
: Request instance of SF type (011)
Call createSF(AbstractType,
: placement optionsl) (012)
SFs ———— | SFCProcess " REST SF request (013)
: and Scheduler Create SF VM of abstract type
: Provision instance of abstract type (003) |
i | sFFs SF ack [with data) (014)
Listen on return from sfc-vnfm-acker and SF datastore, ourrv\wq
SF created nofification {015)
continue processing (016) ‘:
¢ SFISFEs etc (005)
SP {007
' t

sfc-vnfm-tacker ” SFC |

Tacker SFF Nova " SF SFC Processing Scheduler I AbstractTypes sfcunfm-interface |

wwrw. websequencediagrams.com

l . M 11
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OPNFV 2 %]

Release 1 “Arno”

e ¥ et . W |
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OPNFV Arno Software Download

* https://www.opnfv.org/software/download

Latest Downloads

Release Version Release date Downloads Documentation
Arno SRA1 Thu, 10/01/2015 50 (Foreman/QuickStack deployment) = Ao User Guide
SO (Fuel deployment) » Function Test

* Hardware configuration guide
= Automated Deployment guide
* Foreman/Quick5tack deployment
= Release Notes
= Install Guide
+ Fuel deployment
= Release Notes
= Install Guide

Release Archives

i 1

SSU / Distributed Computing Network Laboratory ls l .


https://www.opnfv.org/software/download
https://www.opnfv.org/software/download

Hardware Setup

* 2 PODs
POD 1: Fuel S =

PO D 2 . FO reman User Internet Firewall

e Each POD has
1 Jump Server pubc Netwerk
3 Control Nodes

Wt

&

VPN

TOR Switch

LightsOut
Network

At least 1 Compute Node |

POD 1

Key

Pubfc Network

POD 2

Lights Out Network

SSU / Distributed Computing Network Laboratory ls l .
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Minimum Hardware Requirements

The following minimum hardware requirements must be met for the installation of Arno SR1 using Fuel:

HW Aspect Requirement
# of nodes Minimum 6 (3 for non redundant deployment):
+ 1 Fuel deployment master (may be virtualized)
« 3(1) Controllers
« 1 Compute
« 1 Ceilometer (VM option)
CPU Minimum 1 socket x86_AMDG64 with Virtualization
support
RAM Minimum 16GB/server (Depending on VNF work load)
Disk Minimum 256GB 10kRPM spinning disks
Networks 4 Tagged VLANs (PUBLIC, MGMT, STORAGE, PRIVATE)

1 Un-Tagged VLAN for PXE Boot - ADMIN Network

note: These can be run on single NIC - or spread out
over other nics as your hardware supports

SSU / Distributed Computing Network Laboratory l.
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LAB Environment Spec

* Jump Server / Control Node
* Intel Xeon 2620 (2.4GHz) / 16G DDR4 RAM
e« 120GB SSD / 2TB HDD
e 10G LAN (SFP+)

 Compute Node

* Intel Xeon 2690 (2.4GHz) X 2
16G DDR4 RAM X 10

- 120GB SSD / 7TB HDD (RAID 60)
« 10G LAN (SFP+)

SSU / Distributed Computing Network Laboratory



Fuel Installation

* OpenStack 0f| A 2| Development/Installation tool=
OPNFV Arno A X|0f HEtSHA =X

* Jump ServerQj| Fuel A X]|

aller (version: 6.1)

Network Setup

PXE Setup Save and Continue
DNS & Hostname Save and Quit

Time Sync Quit without saving

Root Password
Fuel User
Shell Login

¢ Quit Setuy

R FUE]

for OpenStack™

SSU / Distributed Computing Network Laboratory l l



OPNFV-Fuel POD Deployment

4 HE TS

-
J &% Fuel CEAIZE - LogIn

€ @ 19216811.119

FUEL

for OpenStack

A | e T 2% 850
= P S e e L I St
— T
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Preparing the POD nodes

+ L= ME S0 Cfeh 21X

2 admin Change password

—
OpenStack &

DCN_ARNO

b 2L

& 201

SSU / Distributed Computing Network Laboratory



Create an OPNFV Environment
« OPNFV =4+ OS M EH

Create a new OpenStack environment

Name | DCN_ARNO|

~ompute

Networking Setun OpenStack Release Juno on Ubuntu 14.04.1 (2014.2 2-6.1) (default v
age B e

Additional Service

Finish
his option & o packages
Ubuntu as apel syste high ava
features | ] I enterprise- e
- -
COpens e 1

Cancel




Create an OPNFV Environment(cont)

* Neutron Networking &A%

+d s 2hsUt

AHEL'_J ':__:'p‘:' I(;tﬂ'\ |< _"";n_ o é [

v 022 EA _
® VLANS A2 0l= Neutron
« Compute

GREZ AlE5l= Neutron

Nova-Metwork




Create an OPNFV Environment(cont)

* 4 MHO| =& G X[

o5 7|

=

Controller

Storage - Ceph OSD

Telemetry - MongoDB

A feature-complete and recommende:
Operating System

tall base Operating System without additional packages and configuration,




Configure the OPNFV environment

‘LT HY

X admin Change password Logout

u gl %, =\ sEgN 22
for OpenStack . = =

Z /22 /DCN ARNO / =S

DCN_ARNO =5

OpenStack ZAl: Juno on Ubuntu 14.04.1 (2014.2.2-6.1) 3AFUX 2<= N 2HHA) =S Y HH=-HU=S

o | oUAUE A

LCY ) B OTN
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Verify the network

e MX|SH - EZO| HE QT

1 rueioinze - ponar x (@ asus 24 EE Rrac x T | = [
L C | [4192.168.11.119:8000/#cluster/3/network dl+ B

HEH3 252 achiiz 2B SLICH

1. L2 connectivity checks between every node in the
environment.

2. DHCP discover check on all nodes.

3. Packages repo connectivity check from master
node.

4. Packages repo connectivity check from slave nodes
via public & admin (PXE) networks.

S0 I3 sLICE
Repo availability verification using public network failed on following nodes
Controllerd (1d:e6). Controller5(14:92), Controller3 (1d:e2). Following repos are not
available - http://archive.ubuntu.com/ubuntu/, http://mirror.fuel-
infra.org/mos/ubuntu/ . Check your public network settings and availability of the
repositeries from public network. Please examine nailgun and astute logs for
additional details. Node Controller3 (1d:e2) discovered DHCP server via eth2 with
following parameters: IP: 192,168.11.1, MAC: f0:79:59:77:88:90. This server will conflict
with the installation. Node Controller5(14:92) discovered DHCP server via eth2 with
following parameters: IP: 192,168.11.1, MAC: f0:79:59:77:88:90. This server will conflict
with the installation. Node Controllerd (1d:e6) discovered DHCP server via eth2 with
following parameters: IP: 192,168.11.1, MAC: f0:79:59:77:88:90. This server will conflict
with the installation.

LE0IE =S MAC =4~ = 2IEHolI~ JICHok= VLAN (=M SRS

Controllerd (1d:e6) 00:1e:67T:e3:1d:e6 eth0 1024, 1026, 1027, 1028, 1029, 1030, 1025, 101, 102, 1000, 1001,
‘IDGZ_. 1003, 1004, 1005, 1006, 1007, 1008, 1009, 1010, 1011, 101
2,1013, 1014, 1015, 1016, 1017, 1018, 1019, 1020, 1021, 1022, 1

2% 802
S S R S OOR o [ e

e b\l
Sl b




Installing OPNFV environment

L ES0| et 2= HiZ

2 admin Change password Logout

u = O sr2sy e
for OpenStack ‘ = =

/ DCN ARNO / =S

DCN_ARNO @ k5)

OpenStack ZAl:: Juno on Ubuntu 14.04.1 (2014.2.2-6.1) AWK 2S= BNEHHA) EES 3 JE-HWXZ

Controller3(1d:e2)

CONTROLLER » MONGO

Controller4 (1d:e6)

CONTROLLER - MONGC

Controller5(d2:f0)

Compute1 (a7:92)

COMPUTE - CINDER

LWy I Do




Installing Complete

* OpenStack /ODL 4| EE M2 7=

Configure disks on Untitled (e4:86)
sda (disk/by-path/pci-0000:00:0d.0-scsi-0:0:0:0) Total Space: 0.5 TB

Base System Image Sto.

Back To Node List

e —— _
rade Assige % | B Mips/juotie. X | @ Fuel Dashbo. X Dliogin O X | i ¥ B OpenDaylight Dhu x| &
C F 0 mnen vy oo - C B O 20z

% OFEN % Topology

openstack

Log In

Usitr Mams

Password




More Information

* OPNFV Download Site
 https://www.opnfv.org/software/download
* Fuel/Foreman ISO
* Hardware Guide
* Installation Guide

e OPNFV Installation Tutorial Video
* https://www.youtube.com/watch?v=fgexmWjWI314

l . =T W |
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https://www.opnfv.org/software/download
https://www.opnfv.org/software/download
https://www.youtube.com/watch?v=fgxmWjWl3l4
https://www.youtube.com/watch?v=fgxmWjWl3l4

OPNFV Demo

VNFM(Tacker) + SFC

e ¥ et . W |
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Thank you for attending!

e ¥ et . W |
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