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OAV Survey - Sections

mmme EXisting Network and Services Platform

e Current OAV Use Cases and Services

mem  OAV Challenges and Priorities

e Future OAV Use Cases and Services

How can the GEANT Community / the GEANT Project help?

*https://www.geant.org/Projects/GEANT Project GN4-3/GN43 deliverables/D6-2 Automation-and-Orchestration-of-Services-in-the-GEANT-Community.pdf
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https://www.geant.org/Projects/GEANT_Project_GN4-3/GN43_deliverables/D6-2_Automation-and-Orchestration-of-Services-in-the-GEANT-Community.pdf

Collaborative approach to OAV in the GEANT Community

“s"  Strong need for collaboration and exchange of knowledge and expertise
ﬂfj__ Knowledge as a gap

T We speak different languages

- A generally accepted architecture blueprint needed

-c= NRENs are willing to share experiences and learn from others
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Consensus Building — OAV focus groups

ARCHITECTURE
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https://wiki.geant.org/display/OAV/OAV+Architectures
https://wiki.geant.org/display/OAV/OAV+Architectures
https://www.geant.org/Resources/Documents/Campus_Network_Management_Service_Definition_Template_Checklist.docx
https://www.geant.org/Resources/Documents/Campus_Network_Management_Service_Definition_Template_Checklist.docx
https://wiki.geant.org/pages/viewpage.action?pageId=133765930
https://wiki.geant.org/pages/viewpage.action?pageId=133765930
https://wiki.geant.org/display/OAV/
https://wiki.geant.org/display/OAV/
https://wiki.geant.org/display/DTN
https://wiki.geant.org/display/DTN

Terminology

* Need for an agreement on common terminology.
* The idea is to have a common ground of understanding.

www.geant.org




Terminology

oy

* The FG identified a list of relevant OAV terms

and acronyms. SFcEﬁga%‘(\)DC
* There aren’t any documents in the literature OAV ONOSGREOVN
that include all this information. CSP,V MANOITUvVSI
. = Cgpe ,.VXLANNRO
* For each term, a short definition with a "’MDSO Q CoCNISNEP
reference link (source) was included. NNFV-0O "% 4, KGVM
. I DC Automatlonlulr NFv
* We tried to use standard-based definitions Nagrnwrtuahsatmn 0. TMF
whenever we could find them and listed SDN B Orchestratuon "
internal definitions (based on the consensus ”G/v'n gBF\,\?I‘\Al'\INh?I?\?\“
of all team members) in cases where no STFONAEOPN-FVNFVI oV
standard definitions were found. OSSBSSEVPNSDNOAV
* A survey was conducted for final adjustments. Vm&gvfsshﬂggR&E
* |t was adopted by the GNA-G team as a VPNOGF V
reference.

https://wiki.geant.org/display/NETDEV/OAV+Terminology
https://www.geant.org/Resources/Documents/GN4-3 White-Paper-Orchestration-Automation-Virtualisation-Terminology-1.1.pdf
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https://wiki.geant.org/display/NETDEV/OAV+Terminology

Terminology — Terms and Glossary

GLOSSARY

Abbreviation/ Acronym
ABE
Al
AMC
AWS
BPMN
BSS
CBP
CDE
CDN
CMNA
CNI
CSP
D&l
DC
DCN
DE
DPRA
DTN
EACM
EGM

ETSI

Description/Definition

Aggregate Business Entity

Artificial Intelligence

Autonomic Management and Control
Amazon Welb Services

Business Process Model and Notation
Business Support System

Ciena Blue Planet

Component DEscription

Content Delivery Network

Cloud Native Application

Container Network Interface
Communications Service Provider
Decoupling & Integration

Data Centre

Data Communication Netwaork
Decision Element

Digital Platform Reference Architecture

Data Transfer Node

Enterprise Architecture Content Metamodel

Engagement Management

European Telecommunications Standards Institute

https://wiki.geant.org/display/NETDEV/OAV+Terminology
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https://wiki.geant.org/display/NETDEV/OAV+Terminology

Architecture: Decoupled Building blocks

and Modular Systems

+

Standard interfaces

4

Easier Collaboration
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Architecture Blueprint: TM Forum Open Digital Architecture

Engagement
People management
(communication

Organizations channels)

Things (Front end, secure

API)

10

Decoupling and integration

Party management
WHO / WHY
(customers/partners)

Decoupling and integration

Core commerce managementi
(Order, catalogue, product, SLA, problem handling)

Commercial view

Decoupling and integration

Production

(CFS, RFS, orchestratio
operational domain management)

Technical view

Decoupling and integration

Intelligence
management

(analytics,
operational reality)

(closed control
loop, autonomics)

www.geant.org




Whitepaper: An Analysis of Existing Architectures

https:

ETS
ME
TMF

(ZSM, OSM(MANO)/NFV, GANA

(LSO)
ORUM (ODA, ODF)

Anuta
Ciena
Cisco
GVM
SENSE
TALENT

/www.geant.org/Resources/Documents/GN4-3 White-Paper OAV-Architectures%20(002).pdf

OAV Architectures

The Focus Group OAV Architectures is working on identifying a service architecture that allows the creation of new services and workflows that can be shared within the community in a multi-domain fashion with a

This should result with potential candidate architecture(s) to be used as a blueprint for a common framework Upon which the community can develop solutions (or automated agents] that can be orchestrated in a
patentially multi-domain enviranment,

ARCHITECTURES

<

In order to select suitable architecture candidates that could fit the community needs, the OAV FG investigates available architectures that aim to solve all or some of the aspects of OAV. The group then identifies
commenalities in terms of module functionalities, APls and data models and performs a deep dive analysis. This work is fallowed by a cross comparison with existing proprietary salutions in the community and may
enable in the multi-d The work of the FG also invelves continuous menitoring of architectures and new solutions as they become available.

Ultimate goal: to provide benefits to the community for the development and implementation on future single and multi-domain digital services.

Initial list of identified architectures related to OAV

< T e iations based
Aspects covered by architecture
Aligned/w Proposer Name Orchestration Automation Virtualisation Link to general info
L ETSI ZSH Architectural next-generation | fully automated fzero-touch) | NFV = SDN p tsi touch-network
Foos Frameworkfor | management and
End-to-End ops system
Senvice and
Hetwork
Automation
®OoNAR onap Flatform losed-| VNF/SDN/VM /| hittpsi//www.onap.arg/architecture
Architecture orchestrate Cloud

Dublin Release | physical and

lueprints ror | sl netuwerk

functions
key use cases)
MEF LSO Architecture for | orchestrated APIs to automate the entire | NFV, SDN £
Liteqycle Senvice | muiti-domain senvice lifecycle
Automation senvices
ETsI 0SM (MANO) and | dosed.) HFV, layering, ts,
palicy driven abstraction
hitps:4/osmetsi,
(MANO) software peyfosmeiiong
stack aligned
with ETSI NFV
GHA GVM [ GTS, archestration automated agents to geant. y _Project_GN4/ DB.9_GESCCHB1ANT Testbed 0.pdf

https://wiki.geant.org/display/NETDEV/OAV+Architectures
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https://www.geant.org/Resources/Documents/GN4-3_White-Paper_OAV-Architectures (002).pdf
https://wiki.geant.org/display/NETDEV/OAV+Architectures

Architecture Mappings: SURF

’ ~
4 ) Jo— = (INTELLIGENCE )
MANAGEMENT
CEM t PARTY MAMAGEMEMNT i billing
" r
- )
SURFnet product Product troubla
Users network = ardering CORE COMMERCE MANAGEMENT ticket
dashboard JIRA JIRA
J
Engineers b
Orchestrator
RA&E IT Director
/ PRODUCTION [ :
Students _( Production Service Management & Orchestration \ 2
ENGAGEMENT Operational domain "
Lecturers MANAGEMENT Orchestrator <
RAE IT personnel E i CoreDB SAR S4R g
Dutch researcher = |\ orering e =
| JIRA JIRA P
Auth @ -~ - ﬁ
- Resource Service Management & Orchestration 2
= IPAM IMS NorthStar 2
y NSO ) S
International user NSI API Q Ligh 1 . 1 §
O NFVO m
g ISOFT W s |
| »\—f_'\
/" Technical domain ) Technical domain (" Technical domain | ([ Technical domain =
VNF / maonitoring
| —
J STC | catalogue —
Optical Service Wirgless NFY
domain domain domain domain
12 . AN VAN AN /
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https://www.geant.org/Resources/Documents/GN4-3_White-Paper_SURFnet-OAV-Architecture-Analysis.pdf

Architecture Mappings: CYNET

Web page “services
connect” component
provides information
for customer support

T

Users
Engineers
Engagement
R&E IT Director management
Students -
(communication
Lecturers channels)
R&EIT (Front end, secure
personnel API)
International
user Home page of
CYNET

(www.cynet ac.cy)
provides marketing
information

Email (Office 365)
for providing
information to

existing and new

customers

13

Decoupling and integration

Microsoft Azure Active
Directory services for

Excel Worksheels for
Customer Management Party management customers
Openldap for Customer (customers/partners) information

Management

Decoupling and integration

Web page “services

connect” component

provides the product
catalog

Excel Worksheets for
billing enquines on
customers requests

Core commerce management

(Order, catalogue, product, SLA, problem handling) ;
Request Tracker for Incident Excel Worksheets for keeping tickets
Response (RTIR) for SLA and problems of customers (with
and SLA tracking resolving actions)

Decoupling and integration

Manual processes that descnbe the
information movement among components

Excel Worksheets perfSONAR for SNMP monitoring
for inventory (i.e monitoring and along with Nagios | | for employees
service, resource) telemetry for monitoring | | Motification and
arrangement
Production Service
Manangement multi Domain with network Slices
(orchestration
operational domain management)
RTIR monitoring the
Excel worksheets installations, Azure Samba File
for workforce troubleshooting cloud Server
management (workforce
management)
TECHNICAL DOMAIN
XCP Citrix as
local data Network
center for the infrastructure

internal services

- Office 365 email .

Intelligence
management

(analytics, operational
reality Expenential
Networked Intelligence)

(closed control loop,
autonomics)
perfSONAR for

monitoning and
lelemetry

SNMP monitoring
along with Nagios
for monitoring

Cactifor a
complete network
graphing solution

www.geant.org
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Architecture Mappings: CARNET

Engagement Fader;teg Party management man-'a]mj:ﬁr?len'l Intelligence
management umn_“a LE GDPR 360 management
Membership DB Users Roles and Payment
party info Permissions management
decoupling and integration
CARNET Portals Core commerce management
employees Membership DB HelpDesk Membership DB
product inventory OpenCRM SLA management
CARMET users . :
'e"";;[‘:fnr Product ordering Mambership DB %msn 9
24 Customer satisfaction Visualisation
General Public NOC tools
Turbo Kt
Productio integration
roduction - i
ki pd d
Membership DB Incident tracking an
service/resource | | management ,Srg;:m mfn“kmm planning
inventory RT ng ag NOGC tools
) ) ) Resource —_—
Service ‘Service Configuration Confl " Monitoring
guration &
AAL Orchestration & Activation tools activation fols NOC tools
K}MMI dmair-n\_"{rmnnlml dnrrml;\'n_l'"-‘_raernhcll ﬂﬂﬂﬂ]l:l\\
Schools Data
IPFMPLS LAN / WiFi Centres
d':;“"l Lse vendor provided netwark &
network . nem!mc wuuajiq-aliun
onfiquration tooks iconfiguration tools iconfiguration tools
. AN S\ J
14
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Architecture Mappings

API

* Currently working on: exposed senices

¢ G E,A N T Production
E2E Service Management & Orchestration operational
® H EA N et _ domain(s) Intelligence,
—
* GRNET 2 /| “analyics.
E resource management & orchestration ‘ '“‘f;{:‘c"’"
° K
PSNC § -
* (your NREN here?) : |
| | technical | | technical J technical = | technical J . 2
domain domain domain domain - B8
resource resource
domain LT

15 www.geant.org



Training:
The Need for OAV Training

By the Survey
community implied many

for the NRENs need
Community knowledge

Examples \WERVAMNENS
grounded in not really
R&E started yet

Tailored Powered by:

training for é G LA D

R&E
GEANT LEARNING & DEVELOPMENT

‘ networks ’
16
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Your Trainers

17

Jasone Astorga (RedIRIS / UPV/EHU) Xavier Jeannin (RENATER)

Estela Carmona (RedIRIS / i2CAT)
Ddénal Cunningham (HEAnet)
Yuri Demchenko (SURFnet / UVA)

Aleksandra Dedinec (UKIM/MARNET) Susanne Naegele-Jackson (DFN / FAU)

Martin Dunmore (Jisc)

Sonja Filiposka (MARNET / USC)

Maria Isabel Gandia (RedIRIS/CSUC) Pavle Vuleti¢ (AMRES)
Eduardo Jacob (RedIRIS / UPV/EHU) Your name here?

lacovos loannou (CyNet)

Hamzeh Khalili (RedIRIS/i2CAT)
Roman tapacz (PSNC)
Anastas Mishev (UKIM/MARNET)

Simone Spinelli (GEANT)
Kostas Stamos (GRNET / CTI)

—0—

O
(D
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The OAV Training Map

Everyone

Researchers
students

L)

RIVD .

N SURFNETY

The OAY A

Archi

Network engineers, all

NREN engineers, all

Decoupling
&

® Integration

>

Engagement
Management

i D

Party
Management

Core
Cocvmerce
Managemem
{Intro)

AW, Aure,
Google Clowd

OAY Architecture
Reguirements for NRENS

inro to
APl

Protocot

Miperas o Bt ed

Virtalisation

UonEUI0IMY

oj vwon

nposug

Blueprint
Intro to Data Modelbng,
Formats and Protocols

Formats

Inteligence
Management

k3
L
L

Astomaton ools

fi-

tecture

Architacture
Deep Dive

VdsS =
NAD
I5M5 =

Best Practices
Agite DevOps
cwco

Wrzios Conbol Cco
Eboducion i Data Anahydcs
N o e a ° ° °

Production o

Orchestration

Y —

u o eOeuryy
wonembguosn

Aeiom abed Conbyul Bon e anagem ot




Open Window to the Trainers

* By video conference on the first Tuesday every month.

e Just drop us an e-mail: oav@lists.geant.org, we will send you the link.

OAV Training Portal

This Training Portal is offering courses focused on the research and education community, with external references that can be useful for us and examples that can be closer to our use cases. It is

training by the community for the community. The portal will have new classes available for you to explore every couple of weeks; all classes are online courses that you can follow and complete at
your own pace,

Courses Additional Reading

NREN Architecture Mappings

Introduction TM Forum Open Digital Architecture

© OAV - Introduction

® Decoupling & Integration
* OAV Architecture Requirements for NRENS

® CARNET (coming soon)

2 - to Data Modelling, Data Formats, and Protocols * CYNET
* The OAV Architecture Blueprint o Introduction to API ® GRNET (coming soon)
® Formats: JSON ® SURFNET

* Data Modelling: YANG
® Engagement Management
® Party Management
® Core Commerce Management

DevOps

Architectures
® Introduction to CI/CD

°| d to Core C M P * GVM
® Production ® SENSE
® SPA

® Introduction to Automation
e | duction to Ci ion M.

@ Info | Infoshares ++ Events

® all upcoming and past events

Meet us on the first Tuesday of every
month
One hour for questions & answers
Just drop us an email at
oav@Ilists.geant.org and we will send you
the link.

19

https://wiki.geant.org/display/NETDEV/OAV+Training+Portal
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mailto:oav@lists.geant.org
https://wiki.geant.org/display/NETDEV/OAV+Training+Portal

OAV Video

geant.org/innovation/serviceautomation

oav@lists.geant.org

© GEANT Association on behall of the GNE Phase 3 project (GN4-3).
The research lnading to thewe results has received funding from
the [uropean Union's Mortzon 2000 research and innovation (v agramne wnder Grant Agreesment No. K%

20

https://youtu.be/Q5WglQnaqybg
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OAV Wiki - Knowledge Sharing and Global Exchange

Orchestration, Automation and Virtualisation (OAV)

Introduction i h
: ; . ) ) ) S agement ;
Welcome to the open GEANT praject wiki area for orchestration, automation and virtualisation (OAV]. in e g i
'C,O.n maintenanc:

This area will be used for knowledge sharing and exchange between GEANT, MREMs, and organisations interested in applying O&V principles to their network operations. It is also intended to serve as a platform to
discuss strategies, common use cases and ideas related to network and service orchestration, automation and virtualisation in our GEANT community and beyond.

More material will be added on a continuous basis.

Important Links Current focus

= DAV Literature - references to OAV related
literature Training Portal
» Dissemination - presentations and deliverables
= Standardisation Bodies - useful links to
standardization bodies and specific DAY

Mew classes are available on our Training Portal. The current focus is on orchestration, automation and virtualisation, but also on architectures and
Cl&CD, Read more..

material
= Highlights - focus areas in OAV b QAV Architectures
[l
iyt Follow our work with our latest White Paper: "OAV Architectures™ (pdf) (May 26, 2021). Or enjoy our new pamphlet “Towards Collaborative Digital

Services” (pdf] and White Papers of NREN OA&Y architecture analyses. Latest NREN examples are CYMET (pdf} and SURFMET (pdf]. Read more..

@ Infoshares ++ Events

= all events

s GEANT Infoshare: Tools for Campus
Metwork Management as a Service
[CMaas), April 28, 2021

= Orchestration, Automation and
Virtualisation in the NREMs. Ready,
Steady, Go!, December 16, 2020

OAV Terminology

Mew definitions based on internal discussions within WPE and just recently also in consensus with the GNA-G community. This updated whitepaper is
now available (pdf] and can serve as a guideline to members of the community, Read mors..

Applied Automation
Contact Us
_ ) SPA - Service Provider Architecture
We are very interested to hear from members of the SR ) ) . ) . ) .
L % J A service management platform that is based on the TMForum Open Digital Framewaork, Follow our latest Deliverable D6.6: Transforming Services with

community working on OAV, whether you wish to
share your knowledge or find out more about OAV
yourselves. You can email the GN4-3 WPE OAV team at

Crchestration and Automation (pdf]. Read more..

oav@lists.geant.org OQAV Community Portal

Applied OAV examples by country. Follow our community portal to see what MRENs are implementing in their own environments, fead more..

For OAV discussions please email to

oav-discuss@lists.geant.org .
CNaaS5 - Campus Network Management-as-a-Service

Several European NREMs have started offering Campus Metwork Management as a Service (CNaaS) to their connected institutions, either because the
end-institutions or the governments have requested them to do it. Defining the new model, automating the infrastructure and sharing the
management are some of the new challenges to solve, Read more.

2 https://wiki.geant.org/display/NETDEV/OAV www geant.org



https://wiki.geant.org/display/NETDEV/OAV

The OAV Community Portal

 Each NREN or connected institution may present their OAV wor
or provide links.

* NRENs willing to share information or find out more about OAV
can reach the team at oav@lists.geant.org.

OAV Examples by Country
AARNET, Australia Bl -« nttps//www.aarnet.edu.au/
# Hindrik Buining, David Jericho, Crchestration, Automation and Virtualisation, BOF, TNC18, Tallinn, Estonia, June 20, 2019 (pdf]
ARNES ﬁ * https://www.arnes.si/
* ARMES is working on the project WLAN-2020 to offer wireless connection within the schoals in the country, hiring consultants during the deployment phase. They are using Automator as the middleware and doing ZTP (Zero Touch Provisioning).
* They have built the ARMES network service orchestration stack, automation based on Ansible,
* https://geant.app.box.com/s/68pzsqbkbox®683j8qybgoisziuTjhtz
CARNET | * hitpsi//www.camet.hi/
* Damir Regvart, Lidija Jakovic, Silvije Miligic, CARMET OAV, BOF, THNC19, Tallinn, Estonia, June 20, 2019 (pdf)
* CARNET is also working on a national project to offer wireless connecdtion within the schools in the country (https:/fwww.e-skole hr/en/results/adequate-ict-infrastructure-in-pilot-schools/), with a network management system built by them
{Management system for the educational system). CARNET does the network provisioning and monitoring through an API: https://geant app.box.com/s/fjistdbvZdhxlfed137TkITmj208mmil&
#* See the lightning talk during the MNetwork Management and Monitoring Workshop.
csuc E = https://www.csuc.cat
= CSUC has automated the provisioning of new circuits in the L2 and L3 devices using Rundeck, Python scripts and Ansible modules for Anella Cientifica [Regional Research and Education Metwork in Catalonia).
= For the Internet Exchange, CATNIX, C3UC has an internal portal where customers can add their new MAC addresses and the filters are uploaded in the switches through Python scripts,
CyNet [=] -« nttp/swww.cynetaccy/
» whitepaper: CYNET OAV Architecture Analysis, https://www.geant org/Resources/Documents/GN4-3_White-Paper_CYMET_CAV_Architecture_Analysis.pdf
# lacovos loannouw, Active member of OAY working group of WPE-T2,
ESnet, USA =] * hitp://es.net/
# John MacAuley, Service orchestration in ESneté, BOF, TNC19, Tallinn, Estonia, June 20, 2019 (pdf)
22 FUNET = ¢ https://www.csc fiffunet-kaikki-palvelut

www.Fea nt.org
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Use cases: CNaaS (Campus Network Management as a Service)

NRENSs offering CNaa$S use OAV techniques

As in OAV, there are many different approaches and targets
Evidence of high level of NREN interest

Clear need to share information

H#Hcnaas

slack channel

I

chass-discuss@lists.geant.org

mailing list

]

Discussion
channels

~
Community Portal:

https://wiki.geant.org/display/

Y4

OAV/OAV+Community+Portal
\_ J \_

Community meetings:
SIG-NOC meetings
NEMMO

w

Infoshares

J

Beyond the technical stuff: Service definition

Use cases sharing

https://www.geant.org/Resources/Documents/Campus Network Management Service Definition Template Checklist.docx



mailto:cnass-discuss@lists.geant.org
https://wiki.geant.org/display/OAV/OAV+Community+Portal
https://www.geant.org/Resources/Documents/Campus_Network_Management_Service_Definition_Template_Checklist.docx

Use cases: DTN (Data Transfer Nodes)

* Tests on the GEANT Testbed Service
(GTS) — Up to 10 Gbps

e Bare Metal Servers

e Virtual Machines

* Containerised infrastructure with Docker [
—> Easy way to set up DTNs and test

DTN Tools

software tools for “long-tail” science S

Data Transfer Nodes

DTN Related Projects

* Guidelines for tuning DTN parameters | ===

NREN Survey

* Networking https://wiki.geant.org/display/NETDEV/DTN,
* Storage |

e Architecture

24 www.geant.org
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THE AUTOMATION, ORCHESTRATION

OAV: AND VIRTUALISATION

Towards Digital ) JOURNEY

Services @ o

@ FROM A TRADITIONAL 0SS/BSS

https:ffwiki.geant.org/display/OAv
Analyse components and functionalities

}AA De-couple & de-duplicate

oav@lists.geant.org Expose components via APls

Automate manual tasks per component

The WPE T2 team Use orchestrators to implement
complex processes spanning multiple
can help you on your components

OAV journey.
ﬂ VIA A DIGITAL PLATFORM

® Agree on comman terminology
to understand each other

[ ] Commoan service abstraction definition

WHERE TO START? ® Interoperable interfacing via common
Open APIs
Ma (o]V] g
Py [ ] Federate with other NRENs
NREN architecture or commercial praviders
to the Cpen

Digital Architecture*
to start analysing

/ﬁ\ To AN INTEROPERABLE
Cuse

COMMUNITY

On-demand provisioning of multi-domain services

the current using common APls and data models

situation
25
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Digital Platform Concepts
and Principles”

De-couple functionalities into separate components.
Use the single source of truth approach to data storage.
Implement DevOps to develop/maintain each component.

XYY Promote a multi-vendor environment where each

component has a well-defined API.
m Ensure interoperability with open API specifications.

Same APIs for intra- and inter-domain integration.

Start incrementally: automate repetitive daily tasks first. o -
Orchestrate multiple components using processes. o ¢
Innovate: don’t improve existing manual processes or

compromise - invent new, more efficient workflows. . (J

Describe services and resources using catalogues.

‘ @ n' Define abstracted service representations.

Re-use components for all services.

!
© GEANT Assaciation on behalf of the GN4-3 and Gi4-3N Brojects. As part of the GEANT 2020 Framework
Partrership Agresm ant (FPA), the projects recehm furding from the ELFopiean Union's Hoelzon 2020 research and
cgramme under Grant Agreement Mo, BS67 26 (GMN4-3] and Grant Agreement B56728 (GN4-3N),

www.geant.org
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TOWARDS
COLLABORATIVE DIGITAL SERVICES

The delivery of modern network services is evolving from services that were traditionally
provisioned wia heavily manual processes that were based on classic 055/855 platforms.
Today's users demand self-service environments where they can make changes at a time that
suits them. NRENs and their clients are reacting to this demand by embracing a digital
transformation process - seeking to use digital platforms in an agile way - where that process
mandates automation, modularity and flexibility. The drivers for automation are clear,
including more efficient provisioning, and configuration consistency. It is also important to
consider how a collaborative approach for the GEANT community can bring additional
benefits.

As NREMs and REE organisations embrace their digital transformation, it is important to foster
such collaboration through the sharing of knowledge and experience within the GEANT
community. Agreeing to implement Orchestration, Automation and Virtualisation (0AV) using
a shared vocabulary and a common high-level architecture blueprint helps to ensure
interoperability and potentially facilitate future inter-domain services as NRENs converge
towards a shared cbjective for their users: the provision of true on-demand, self-service
environments.

The search for such a blueprint led to the selection of the TM Forum’s Open
Digital Architecture [(ODA), adopted by and driving the digital transformation of most
communication providers. ODA is a reference framework which provides a common
understanding and generality in an environment where each NREN is free to choose its own
path towards OAV - including architecture, design and implementation.

Fostering collaboration and interoperability via common principles and
guidelines

Loosely coupled components that work

Modull chitect h
R L together in an orchestrated manner.

Each component exposes well-defined

Discrete, functional building block
Iscrete, tunctianal huliding blocks functional capabilities.

Each component is accessed via an Open API
that fosters interoperability, suppaorts
multi-vendor envirenments, and is the basis

for automation and orchestration.
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Leveraging ODA to build interoperable (multi-domain) digital services

The ODA modular architecture supports effident automation, data integrity and a
streamlined approach to workflows with a template- and catalogue-based “single source of
truth”.

Within the GEANT community, the federated approach of supporting interoperable discrete
functional building blocks translates to agreeing to a minimum set of common APIs - used
both internally and externally - and a common description of composable abstract services
and resources in the corresponding catalogues. In this way, the NRENs are able to implement
the Vegas rule (“what happens in the domain stays in the domain”), meaning that each NREN
remains in control of how it implements its own platforms, and decides what and how much
information (or level of abstraction) is exposed to other parties or systems via open APls.

ODA Benefits

e Agile development of new services e Change management support

e Independent evolution of components ~ ® Zero-touch orchestration

® Multi-domain and federated services * Multi-vendor interoperability

via standardised patterns ® Stepwise evolution
¢ Technology agnostic blueprint # Model-driven service management
¢ Integrates related standards e Support for autonomous networks
e Faster support and troubleshooting e Al /MLready

0AV Wiki Knowledge Base

Terminology https://wiki_geant.org/display/0AV/OAV+Terminology+and+Glossany

Community Portal | https://wiki geant.org/display/0AV/0AV+Community+Portal

White paper https://wiki_geant.org/display/0AV/OAV+Architectures

o Want to align your architecture with ODA?
0 o Have an OAV use case you would like to share and work on

with us?
~ o Looking for a particular component or an open API
Download it here: @ | specification?
https://wiki.geant.org/display/OAV/?preview=/123792049/1 W <. king/affering to provide OAV training?

88907541/0AV Arch text and infographics.pdf

~<'|  Contact us at oav(@lists.geant.org
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Thank you

Any questions?

Or email us:

oav@lists.geant.org

www.geant.org
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