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= % é@’f—;‘:, ’&49 %’:
R 3 4 oy “The first rule of any technology used
= #.X = 1 i — it ; .
% =T = { /////f//, in business is that automation applied

;% to an efficient operation will magnify
N the efficiency.

The second is that automation applied
to an inefficient operation will magnify
the inefficiency”

ol
&

- Bill Gates
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SDN/NFV = Unprecedented Transformation

Agility
Differentiation

Flexibility and Choice

Organization

Revenues

-
Design Time, model

Transformation driven

Operational
Expenses

Development Costs

£1 THELINUX FOUNDATION @©ONAP -
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More than MANO Is needed. ..

Service Mgmt.
Policy

oy
OSS/BSS -

Analytics
NFV MANO

NFV Orchestrator

Design- Time

Virtualized Network Functions :

Virtualization Infra-
NFV Infrastructure structure Mgr. (VIM)

(NFVI) Modeling

— —

CITHELINUX FOUNDATION




Introducing ONAP

Blending ECOMP,0OPEN-O, and Linux Foundation Best Practices

= "
Rl

* Deployment (> 2 years)
 Comprehensive el
functionality

Orchestration

PN
* Enables self-service K OAQNAmE /

and automation

/

CITHELINUX FOUNDATION

F) OPEN-O

* Model-driven
(TOSCA/YANG)

* Adopts LF best practices

* Enable efficient VNF
onboarding and insertion

©ONAP
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ONAP Value Proposition

End-to-End Automation

* Complete lifecycle automation — design, inventory, control, operate, and metrics

* Orchestrate and automate across geographic and domain boundaries, technologies and
layers

* Modular, model-driven approach

* Re-usable, nested service definitions simplify service development

Industry Harmonization
 Collaborative marketplace of ideas for global operators and solution providers ‘
¢ Enable migration from proprietary, purpose-built orchestration tools
¢ Reduce market fragmentation with common, open development platform/APIs
* Support wide range of use cases and operating environments
™ i

T — A common platform for rapidly

« Incorporates production-proven code . . o .
* Developed for both brownfield/ greenfield deployments to protect existing investments de Slgnlng, lIIlp].eIIlentlng &

¢ Modular platform components reduce integration cost and time

 Optimize operations through closed-loop network intelligence and analytics managing diffe rentiated
services.

7
C1THELINUX FOUNDATION '© ONAP
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A Growing Ecosystem

ONAP represented > 55% all subscribers

-
.amdocs =% @ yﬂeﬁ afra]n -
3 = AT&T Bell L asuns ‘e i uuuuuuu - cisco snzsou
CHINA MOBILE
QEIEASPACES s'é Ezz_—?—; (lntel ) @ NOKIA
s O vmware  ZTE
orange’| vodafone
ARM Oﬂy,t_g CAN@NICAL mﬂ;ﬁ" ciena  accenture CertusiVet Corianty JUNIPEr
S .
@“ H3C B vicoon Metaswich  ga/secom MAVENIR uﬁ PCCWGlobal
OF=" ‘ redhat winds(reum,\/\‘

2017

CITHELINUX FOUNDATION

» 2018
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How It works

Projects and
sub-committees Security */_\
ONAP |
Technical Architecture Project
echnica
Steering Use Case Project
~—

Committee
Modelling

DvrAain~+

DvrAainr+t+ Closed LOOp

DvrAin~t
Projects
produce! R

Project

CITHELINUX FOUNDATION



An Active (and Growing) Developer Community

@ ATET
® Huawei
@® AMDOCS
1 H @®IBM
F ro m I n Ce pt I O n Linux Foundation (1.39%) @ ZTE Corporation
® intel
@ Ericsson
® Bell Canada
@ Nokia
® Tech Mahindra
@ Unknown
® Orange

Tech Mahindra (2.18%)

* 40,894 Commits
* 785 Authors
229 Repositories
« 15,787 Emails

* 652 Email senders

AT&T (33.59%)

@ Linux Foundation
@ China Mobile

® Samsung

@ Wind River

® VMWare

Intel (5.879)
® ARRIS International

@ Cisco

@® Wipro

® vodafone
@ Dell

@ Telstra

@ ARM
Huawei (11.41%) @®BOCO

ZTE Corporation (6.53%)

IBM (7.69%)

AMDOCS (9.49%)

Last 60 days

C1THELINUX FOUNDATION @ ONAP o
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ONAP Releases

2017 2018 2019 2020
|

Amsterdam |

Beijing
Casablanca

IDl..ll:llin
\ El Alto
‘ I|=rankfurt

6 month release cycle

P~ N

C1THELINUX FOUNDATION sDNAP 11
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ONAP Casablanca Architecture

(High-Level View with Projects)

Recipe/Eng Rules & Policy Distribution

Mote 1 -WF-C is ETSl-aligned.

Environment

Version 3.0.3
7/31/2018

_____________ ONAP External APIs : :
Dashboard OA&M (VID) RUN-TIME B ;
a |
VNF Onboardi ; i - \ | & I
— : Polic DERE Drcizrs:lr:iion common g : !
Service/VF/PNF Design : icy Services ! !
: Framework Correlation Project ABAI/ESR 2 | 4 :
DCAE Design Studio Engine (Holmes) 2 o % :
x AT E 2 5!
=} g 2 = :
n MSB/DMAAP B 5 o 9 |
T8 * e | = [ c E i 1
g ! : ! - 1EZE SR
g Iti-VIM/Cloud irtun - REEIEE R
Multi-VIM/Clou e Application Function oy (503 S !
Controller e D0 T © oo
| Controller RSN TIRE T
nfrastructure (APPC) ' i .E S x B
Adaptation Layer (VF-C) Others O Y s w o |
{Note1) ) c =z > |
o _____________ =i =
| External Systems i = Z |
oS : 3 > |

£1 THELINUX FOUNDATION © ONAP
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Design Time

Design-time | * Collaborative, catalog-driven “self-service”
e “oc N design studio
L * Define resources, services, and products
: Resource Onboarding i * Create and manage models, processes, policies, and
,— [T Design [ analyti.cs for creati.on and Iiffrc.ycle-management
N _ — e Systematic evaluation, certification, and
' | Policy Creation & Validation | | . .
S|t | | ] | onboarding of technology supply chain
T | | Analytic Application Design | ! . . .
S|l iy D * Institutionalize content and models for
consistent implementation and technology
.} insertion
N [ 2 |  Single platform to define and deploy
! CLAMP

instantiation, management, and control
definitions and behaviors

_________________________________

Product & Service Designers
TITHELINUX FOUNDATION '© ONAP



Run Time

* Autonomic framework that manages the full

ONAP lifecycle of networks and services = [ Rgx’t’;’:’l’fm ____ ]
* Uses definitions/models provided by design | O _ |
modules AsAL ‘ Orchestration ‘ |

* Orchestrate delivery & augmentaton ... |
* Monitor & manage via analytics guided by SLAS & | | common services [ DMaap ][ CCsDK ][ Logaing ][ App. Auth. ][Microservice]g i

! Framework Bus b
policies A S ey s -
* Control capabilities to execute configuration, “homes |
real-time policies and control the state of Polcy 1| i |
distributed network components and services )18 MM/
* Instantiate, configure, and manage the | - dlsaar e
lifecycle of resources, topology, and service
implementations
F1THELINUX FOUNDATION '© ONAP



Closed-Loop Automation

Monitor service by listening to events; computing
analytics based on data collection; publish

events that require healing or
scaling based on defined policies

Instantiate Service based on customer request or
infrastructure needs: set up monitoring controls;
test and turn-up service

Distribute design templates and

policies to various actors Actor(s) perform the required Actions

to implement the changes; verify
changes restore the service to
needed levels

Automated
Service
Lifecycle

Define analytics governing
service/resource behavior: ensure
analytic applications are in place to
manage behavior

Actor(s) publish events to record
changes made for the the required

Specify policies governing conditions.

service/resource behavior; adapt
policy changes based on service
lifecycle

Recommend Analyze behavior over time to identify
changes needed in design, policies, analytics

Design Service based on resource models and needs;
or thresholds governing response

design/define analytics & thresholds needed to monitor
service: incorporate design changes based on service
lifecycle

CITHELINUX FOUNDATION :.: DWNWAE




ONAP Operations Manager

Portal
Frame-

work s
ONAP CLI i

Design-time

i SDC
; VNF

packaging/
validation

Run-time

Dashboard [

External API Framework

OA&M
(VID)

Service
Orchestration

________________________________________________________________________________

[ DMaaP ][ CCSDK ][ Logging ][ App. Auth.

Microservice i
Bus !

Framework
) Alarm ( )
Correlation
z Holmes
. SDN-C s APP-C VE-C
Policy =
Frmwk 2 DCAE

S S~

{ “Controller ) 9 AN /T SUNFM )

'__ driver. _ ! s 1 JEMS

] « _driver_ '

I THELINUX FOUNDATION

[ Cloud/VIM
\

| EMS |

Modeling (Utilities)
Integration
VNF Requirements
University
VNF Validation Program

OPEN NETWORK ALTOMATION PLATFORM




Service Design

ONAP Operations Manager

: Run-time ' S

Portal : e -
Frame- ! Dashboard External API Framework ] ' |

work | x |
ONAPCL | ! o service 3 i
_________________________ ! Design-Time ) Orchestration n |

: Design-time Environment ¥ el

. [ 0 O
(]! : — |0 = oy
: [ DMaaP ] CCSDK || Logging || APP-Auth. } Microservice |1 11151 || @ ol

! Framework Bus o=l el L ENY e

1 Ittt il =R
S| ) Alarm ( 1 ; SEENEIEE :
n i Correlation e g g E | !
Q| z Holmes SIS R
| SDN-C = APP-C VF-C He e 3| !

! é DCAE = > S|
— : [ i - ~ ! : !
! { “Controller ) g AN (TUNEM 0 1! > |

| '__ driver__ ' e L JEMs 1]

: R I S 1 . 1 : |

: — (“Cloud/ViM “-driver :
:_________________________: :_ __________________________________ ‘___:__g{iél_e_r__:___‘ _____________________________________ E : E

i [ OpenStack ][ VMware ] [ RackSpace ][ Azure ] [ ...... ]@ = i

. External components [ Controller |[ VNFM | [ EMS | [ UNFs | T

£1 THE LINUX FOUNDATION © ONAP
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Orchestration

ONAP Operations Manager

: Run-time ' S
Portal | \ ) i
Frame- ! Dashboard [ External API Framework @ ' |
work | “onsm | :
_________________________ ! Orchestration n |
. Design-time || x £l
— i T ELTIEEEEErErL g gl S
: SDC L , , ~ =) e .
| i 1 ' Common Services DMaaP CCSDK Logging App. Auth. Microservice | HEl el | 2 Ol
! ro Framework Bus ClEl ol | El Y e
: it et et sttt st il HE= =R
S . ) Alarm ( R EREE
o - Correlation ' o | of|.2| &l
m 1 1 1 1 .E m Q) C !
O | ' z Holmes sl R 2] D O |
~| L c VF-C HEIE o
| b . SDN-C = APP-C o L S|
! b Policy z L < ol
: L Frmwk = DCAE =2 > =l
_J L Y =< H !
T ) [ Controller ) g ] L /T SUNEM i ! > E
| — I__ driver __ s i JEMS 1 !
! CLAMP I R | griver |11 :
:[ — ] (“Cloud/ViM ™1 v -driver_ . ¥ !
:_________________________: :_ __________________________________ ‘___:__Ei[iy_e_r__:___' _____________________________________ E: E
i [ OpenStack H VMware ] [ RackSpace ][ Azure ] [ ...... ]@ ! i i
' External components [ Controller |[ VNFM | | EMS | [ VNFs | T
18 Ir‘
I THELINUX FOUNDATION ONAP



ONAP Operations Manager

Portal
Frame-

work |

Run-time

Dashboard [

External API Framework

OA&M
(VID)

A THELINUX FOUNDATION

ONAP CLI Service
_________________________ ! Orchestration
5 Design-time |
) oC NG T SDN Control/ zimzzozz==ms-zooommzomsomssmmsmmmoommsonos ‘.
i b | Common Services management Logging VNF Control/ i
<| ey S management
Z| L ) Alarm
- i i i Correlation
g E E E § Holmes
i i i Policy i
| o Frmwk 2 DCAE
_J| - . =<
AN Ji . Controller 8 SVNFM
| — I__ driver __ s I JEMS
: CLAMP I el I ver |
;[ — ) (“Cloud/ViM ™ v -driver_ .
:_________________________: :_ __________________________________ ‘___:__Ei[iy_e_r__:___' _____________________________________
i [ OpenStack H VMware ] [ RackSpace ][ Azure ] [ ...... ]@
. External components | Controller |[ VNFM | | EMS | [ VNFs |

Modeling (Utilities)
Integration
VNF Requirements
University
VNF Validation Program
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Cloud/VIM Drivers

ONAP Operations Manager

: Run-time ' NN

Portal | ) !
Frame- ! Dashboard [ External API Framework ] ' |

work . | OA&M i |
_________________________ ! Orchestration n |

. Design-time | | - i gl

| T R I R ] ]!
([ N OpenStack . — 1|0 1= o |
: SDC L Common Services v Auth. Microservice |1 El el |2 ol

: L VMWare, Wind Bus o lEN s END =

< i ottt River, Azure jp— Nl L RR|E £15|
T | Lo su ort | | O 5\ g‘ 2 o |
vl o G1E 2] ellEl S
W [ ': e + [a'd .-9 !
~1 L VF-C S P S)
! o Policy i 19 Z i !

: L Frmwk =2 > Sl
| T e e H -~ | N I Lo >
L Ji J A / SVNFM 1| !

L I JEMS 1 !

:[ CLAMP ] < _driver__' || :

External components | Controller |[ VNFM | | EMS | | VNFs | -

£ THELINUX FOUNDATION © ONAP
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Use Case: VOLTE

Edge
DC L_VIMS
/—\/_\
(Cusec ] (wpescr)|

EBGP-EVPN
Control Plape o

i VXLAN
Underlay = OSPF

] OSPF /

@ ONAP -

OPEN NETWORK ALTOMATION PLATFORM
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Use Case: VCPE

vCPE vCPE Support
vBNG vHGW | vRouter vACS vAAA vDHCP | vPCRF
Briadband Home IP Service Automalic Authentication Dynamic Policy and
Mehw ork Gateway Edge Config Authoriizafion Host Config Charging
Gatew ay ) Server Accounting Pratocol Rules

Functon

EE R -\I.

/ \
\

\ "

|

Data Center4

r
f
.
f
/ ﬂ
/ <]

_i' Home residence

.;I.- e DECLC 2 Internet
,-'! —
Multi dwelling unit ff ( ﬁ Data Center 1
Access H Aggregation | Core

C1THELINUX FOUNDATION ©ONAP ::
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Further use cases / scenarios

5G Use Case

Acceleration Management

CCVPN (cross domain and cross layer VPN)

Change management
Edge Automation
Opensource access manager (OSAM)

ETSI alignment

CITHELINUX FOUNDATION



More Details @ ONAP

OPEN NETWORK AUTOMATION PLATFORM)

» Developer/community material
https://wiki.onap.org

- o x
e @ hitps://onap.readthedocs... = @ C || Search.. p-| wixiE®
(& ONAP Documentation — Be.. X || |
File Edit View Favorites Tools Help
* Release documentation R
Beijing documentation » next | index PN

https://onap.readthedocs.io ONAP

Documentation

Table Of Contents

ONAP Doc ntation - Getting Started With
Index and ck

+ Beijing Release Notes

ONAP
= Project Specific Re-
B (R e RS lease Notes
This Page < Installation

= Documentation

Show Source = Security Notes

-  Amsterdam
- Beijing
- Latest

Quick search

d
Architectiire
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