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GEANT Project

« GEANT’s vision is to ensure equal network access for all
scientists across Europe to the research infrastructures and
the e-infrastructure resources available to them

e A part of the European Union's Horizon 2020 research and
Innovation programme

« GEANT 2020 Framework Partnership Agreement (FPA)
e 40 partners, 500 contributors

* 50 M users

* GN4-3 started 1 Jan 2019 as a 4 year project
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GEANT Project Structure
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Investigation of OAV in the GEANT community

* Most of the work known so far is single-domain and domain-specific.

* |t was first necessary to understand the current situation for OAV
adoption in the community.

* A period of consensus building at the start of GN4-3 was required.

* |t started with an NREN OAV survey to:
* Learn about strategy/actions of each NREN related to OAV.
e Explore if there are common OAV use cases, ideas, and issues.
* Recognise possible areas of collaboration among NRENs and GEANT.

e Determine possible future work in WP6 (or other WPs) that could be of
benefit to as many partners as possible for identified use case(s).

www.geant.org



OAV Survey (Orchestration, Automation, Virtualisation) - Sections

Existing Network and Services Support Platforms

Current OAV Use Cases and Services

OAV Challenges and Priorities

Future OAV Use Cases and Services

WHAT WORK IS
IMPLEMENTED FIRST

Orchestration

8%
Virtualization '

31%

Automation
61%

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

Common pain points

Manpower - number, skill, expertise

Brownfield - existing systems, hard to make changes in production, CI CD

Priorities - existing systems; continuous operations vs. new development

Time - split between the operations and R&D

* Cost - additional people, additional software, software replacement

* Limitations of the proprietary solutions

www.geant.org




Survey Results: Skills needed for OAV and whether people in
NRENs have them
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Survey Results: Concerns by NOC teams around increased
automation

Concerns more widely reported are related to:

* Automating failures due to mistakes / inadequate software / reduced troubleshooting
capabilities

 Lack of ability for tailor-made services / lack of flexibility

* Lack of appropriate employee skills / need for training / lots of required effort to setup

www.geant.org



GEANT Potential Contribution
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Collaborative approach to OAV in the GEANT Community

“#"  Strong need for collaboration and exchange of knowledge and expertise
'ﬁfj._ Knowledge as a gap

117 We speak different languages

A generally accepted architecture blueprint needed

-c=  NRENs are willing to share experiences and learn from others

10 www.geant.org




Consensus Building — OAV focus groups
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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
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Terminology — Terms and Glossary
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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 Web 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 Network
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

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

Building blocks

Architecture: Decoupled

and Modular Systems v

Standard interfaces

4

r Easier Collaboration
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Architecture Blueprint: TM Forum Open Digital Architecture

People
Organizations

Things

16

Engagement
management

(communication
channels)

(Front end, secure
APIl)

Decoupling and integration

Party management
WHO / WHY
(customers/partners)

Decoupling and integration

Core commerce managementv
(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)
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Training:
The Need for OAV Training

By the Survey
community implied many

for the NRENs need
Community knowledge

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

Tailored Powered by:
training for

¥ <
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OAV Training: Knowledge Map

Introduction

Standards and
Commonly Used
Architectures

Decoupling and

DevOps Concepts Integration

Engagement SLelds Part Intelligence
gag Production Commerce y & NREN Implementation Examples
Management Management § Management
Management
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The OAV Training Portal — The Network Automation eAcademy

NETDEV

[ Péginas
93 Elog

Calendarios

ARBOL DE PAGINAS

v

100g
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INT
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oAV

» CNaaS

Highlights

QAV Architectures

OAY Community Portal

QAV Literature

QAY Terminalogy
QAV Training Portal

Standardisation Bodies
OTFN
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Timemap

‘WB

WP& Events

{3 Herramientas de espacio
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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 in Network Automation eAcademy

Introduction TM Forum Open Digital Architecture ADDITIONAL READING

+ OAV - Introduction * Decoupling & Integration NREN Architecture Mappings

= OAV Architecture Requirements for NRENS = Introduction to Data Modelling, Data Formats, and Protocols

» The OAV Architecture Blueprint + Data Modelling: YANG = CARNET
= Formats: YAML = CYNET
+ Formats: JSON = GRNET (coming soon)
De\,quS » Introduction to API = HEAnet
« Engagement Management = SURFNET
= Introduction to CI/CD « Introduction to Engag t Manag ¢

» Party M.
arty Management Architectures

€% Guardar para més tarde

B o ¥

© Siguiendo =5 Compartir

@ Info | Infoshares ++ Events

= all upcoming and past events

Meet us on the first Tuesday of every

= Introduction to Party Manag t
« Core Commerce Management « GVM month
One hour for questions & answers
= Introduction to Core C ce Manag t » SENSE Just drop us an email at
» Production = SPA oav@lists.geant.org and we will send
= Introduction to Automation you the link.
= Introduction to Configuration Management
* Intelligence Management
« = Introduction to Intelligence Management
www.geant.org

https://wiki.geant.org/display/NETDEV/OAV+Training+Portal



https://wiki.geant.org/display/NETDEV/OAV+Training+Portal

The Network Automation eAcademy

Sign In
By continuing to use this site, you agree to the processing of your personal data as indicated in the
Usermname
Pa;s;vurd )

Password

Log in

20 www.geant.org
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https://e-academy.geant.org/moodle/

The Network Automation eAcademy
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Seleccione su proveedor de identidad

English | Bokmal | Nynorsk | Sdmegiella | Dansk | Deutsch | Espafiol | Svenska | Suomeksi | Francais | Italiano | Nederlands | Létzebuergesch |
és p. %

Cestina | Slovenséina | Hrvatski | Magyar | Jezyk polski | Portugués | Turkce | B2

All eduGAIN dEDUrus Chile Spain UKfederation us Italy NZ

Guest providers Miscellaneous

29 Mayis University

A'SHARQIYAH UNIVERSITY

A®STAR - Agency for Science, Technology and Research
A, T. still University

AAF Virtual Home

aai.lab.maeen.sa

AU

NL

Social networks

https://e-academy.geant.org/moodle/
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The Network Automation eAcademy

22

Seleccione su proveedor de identidad

English | Bokm3l | Nynorsk | S3megiella | Dansk | Deutsch | Espafiol | Svenska | Suomeksi | Francais | Italiano | Nederlands | Létzebuergesch |

Cestina | Slovenstina | Hrvatski | Magyar | Jezyk polski | Portugués | Turkce | B&:E | &84 | eAAnvika | Lietuviy kalba | pycckuit a3sik

- magen al azar TNC2013 en Maastricht

All eduGAIN dEDUrus Chile Spain UKfederation us Italy NZ AU NL Social networks

Guest providers Miscellaneous

Bitbucket
Facebook
Google
Linkedin
Twitter

Yahoo!

https://e-academy.geant.org/moodle/
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The Network Automation eAcademy

@ Dashboard

More...

e Leaming tags

e Browse courses

e Glad Calendar
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NGLAD

GEANT LEARNING & DEVELOPMENT

Welcome to GEANT eAcademy!

To access eAcademy, please, use "Log in" area in the upper right corner and
select your choice of authetication.

To navigate the available courses, please click ‘Al Courses’ button.

There is also a ‘Get inspired’ dynamics newsfeed. Make sure to visit it to get
ideas and stay on top of industry news.

Happy learnings!

https://e-academy.geant.org/moodle/course/index.php?categoryid=20 www.geant.org

Network Automation eAcademy

Training programme by the community and for the ‘community’ for engineers,

goment of technical knowledge ag
comploigiglated tasks and wosgis



https://e-academy.geant.org/moodle/course/index.php?categoryid=20
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More...

= Learning tags

= Browse courses

n Glad Calendar

0 8 https://e-academy.geant.org/moodle/course/index.php?categoryid=20

GEANT eAcademy

Technical skills m Network Automation edcademy

Course categories: Technical skills / Metwerk / Metwork Automation efcademy

Network Automation eAcademy

Owchestration, Automation and Virtualisation [OAV) are broad topics with many tools, platforms, programming languages and concepts invelved, and it's easy to get lost. The interactive metro map below

will help you find your way depending on your areas of interests.

Follow the Metro map!

{OAV Interactive Metro map: didk on areas of interest to select courses)

Inteiligence

[ E—

re Commarce .
Managemant Production

stration

-
b

7% L7

@

Some tips to follow the map:

= Agincie In 3 station means Wik Is 3 Moodie course In
e aicadamy

* A BHUSNE MEETE TS 15 3 00cument of 3 enemal
webshe where you can get mare infrmation ona
ook

o A siation wilh e fond Riighlighied |5 aualiable.

« A SIE1ON W e ot grayed oul means I not
punlisned et

« Some siations can Dalong) 10 more Fan one line.

« Wnen you 2ITHE 10 3 Dig SiEtion Zher completing 3

lina, you Fiave gained e nowledge about fie lople
and masiered e anea.

« The green line ghes a baskc owendew of DAY loplcs
and e funciional blocks In e T Fonum Open
Dighkal ArchBacture (D) I Shom leaming unis
[Detwean 5 minuass and 1 hour).

« W2 recommend B3t you take 3t less! e frst free
Infroduciorn eouress before jumping 1o nomer e

& You 30 change e line and Bllow 3 tecinikeal ke, or
3 more Teanetical Iine, or Search 1r use o358s.
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Your Trainers
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Jasone Astorga (RedIRIS / UPV/EHU) Xavier Jeannin (RENATER)

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

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

Martin Dunmore (Jisc)

Sonija Filiposka (MARNET / USC)

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

lacovos loannou (CyNet)

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

Simone Spinelli (GEANT)
Kostas Stamos (GRNET / CTI)
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The Introductory Line (General Overview)

rrrrrrrrrrrr

e OAV Introduction o g = - =
* OAV Architecture Requirements for NRENs - o i )l
 The OAV Architecture Blueprint =

* Introduction to CI/CD

* |Introduction to data modelling, data formats and protocols

Management

ooooooooooo

* Introduction to API

* Introduction to Engagement Management

* |ntroduction to Party Management

* |ntroduction to Core Commerce Management

* |ntroduction to Production

* |ntroduction to Automation

* Introduction to Configuration Management

* [ntroduction to Orchestration

* |ntroduction to Intelligence Management
27
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https://e-academy.geant.org/moodle/course/view.php?id=50
https://e-academy.geant.org/moodle/course/view.php?id=55
https://e-academy.geant.org/moodle/course/view.php?id=57
https://e-academy.geant.org/moodle/course/view.php?id=59
https://e-academy.geant.org/moodle/course/view.php?id=61
https://e-academy.geant.org/moodle/course/view.php?id=67
https://e-academy.geant.org/moodle/course/view.php?id=69
https://e-academy.geant.org/moodle/course/view.php?id=111
https://e-academy.geant.org/moodle/course/view.php?id=71
https://e-academy.geant.org/moodle/course/view.php?id=75
https://e-academy.geant.org/moodle/course/view.php?id=79
https://e-academy.geant.org/moodle/course/view.php?id=108

The Open Digital Architecture “Introductory Pack”

28

OAV Architecture Requirements for NRENs
The OAV Architecture Blueprint

Introduction to Engagement Management

Introduction to Party Management

Introduction to Core Commerce Management

Introduction to Production

Introduction to Intelligence Management

Sl

www.geant.org



https://e-academy.geant.org/moodle/course/view.php?id=55
https://e-academy.geant.org/moodle/course/view.php?id=57
https://e-academy.geant.org/moodle/course/view.php?id=69
https://e-academy.geant.org/moodle/course/view.php?id=111
https://e-academy.geant.org/moodle/course/view.php?id=71
https://e-academy.geant.org/moodle/course/view.php?id=108
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Example — Formats: YAML

OVERVIEW

Welcome to the Course: Formats: YAML

' A M L COURSE DATE: DURATION: COMMITMENT:

DATA From September 2021 20 min 30 min

REQUIREMENT: COURSE TYRE: CREDENTIAL:

No requirements Selfpaced Certificate of completion

Learning path:

Preceded by:

Followed by:
Course summary

YAML is a human-friendly data senalisation standard broadly used in Orchestraf]
useful tips and references and a quiz.

30

This course is created under CC BY-NC-5A
The license allows to remix and adapt learning materials for the non-commercial purposes;
if used in this way learning materials need to be credited and licensed under the identical terms.




Example — Formats: YAML

31

Formats: YAML

Please watch the video below to learn about YAML and see several examples of usage in OAV

(In case you want to turn on the auto-generated subtitles, press the "CC" icon in the bottom of the image while you are reproducing the video. For a more accurate text reading, you can also download the PDF with the n¢

Numbers

* YAML supports:
* Integer: decimal, hexadecimal (0x), octal (0).
* Floating point: fixed and exponential, including .inf, -.inf, .nan

“MyOAvdevice\n"
0xC

4
11417

https://www.example.com

% . <, 4 Subtitulos (c
in quotes in the example - because we want it © >

to be considered a string and not a number.

www.geant.org
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Example — Formats: YAML

Formats: YAML
m QMY

18 | de 20

— |4+ Tamafio automatico  w

- Ccore

: Describe router interfaces using ios.interface

"{{ item.name }}

{{ item.description }}"

] "{{ credentials }}"

: Ethernet0/0 : "Transit Provider

: Ethernetd/1 : "Transit Provider 2

You can find ios_interface in https://galaxy.ansible.com/

Let’s take an example from an Ansible playbook that can be used to set descriptions for
the interfaces of a Cisco router running 10S.

This playbook would be used with the module ios_interface that you can find in Ansible
Galaxy.

You can learn more about modules, inventories and playbooks in the Ansible learning
unit.

Let’s start with the content marked in red. Here, we have the first item of a sequence

32
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Example — Formats: YAML

Useful Links

Read the specs:

(cp]

Use a YAML validator before using a configuration file. Some online tools to debug your YAML syntax:
&

o)

Use an editor with a plugin extension for your editor (or YAML mode):
G

GMNU Emacs with yaml-mode:

o)

JSON to YAML converter:

G

Ansible documentation:

o)

&

33
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Use Cases: Mapping Architectures to the Blueprint

©

B SURENE]

The OAY
Architecture

— @ Blueprint

hitecture Intro to Data Modellihg;

s for NRENS  £ormats and Protocols
O

34
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Architecture Mappings: SURF

7 )
4 ™ o— ——— (INTELLIGENCE )
MANAGEMENT
CRM g PARTY MANAGEMENT I billing
% "
r )
SURFnet product Product frouble
Users network ordering CORE COMMERCE MANAGEMENT ticket
dashibaard catalogue JIRA JIRA
J
Engineers h
RAE IT Director —\
/ PRODUCTION (NorthBound APY
Students — Production Service Management & Orchestration \ m
ENGAGEMENT Operational domain @
Lecturers MANAGEMENT Orchestrator €
RA&E IT parsonnel E i CoreDB SAR S&R g
Dutch researcher = |\ g . "'
| JIRA JIRA o
Auth g |- h §
= Resource Service Management & Orchestration 8
< — — NorthStar 2
y NSO ) -
International user NSI API o g | ] | §
0 NFVO o
: 1SOFT ﬁ NS F
— ..\—/‘—'-\
7 Technical domain \ [ Technical domain )| [ Technicaldomain )| [ Technical domain \ =
) VNF / monitoring
. SFC | cataiogue \———/
Optical Senvice Wiraless NFV
domain domain domain domain
35 e SN AN AN vy
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https://www.geant.org/Resources/Documents/GN4-3_White-Paper_SURFnet-OAV-Architecture-Analysis.pdf

Architecture Mappings: CYNET

Microsoft Azure Active

Directory services for

Excel Worksheels for
Web page “services Customer Management Party management customers
connect” component [
Openidap for Customer (customers/partners) information

provides information

for customer support Management

Decoupling and integration

Excel Worksheets for Web page “services

Users cuslomers requests provides the product
Core commerce management catalog
Engheers (Order, catalog roduct, SLA, problem handling)
rder, catalogue, p L problem handling
E ement )
R&E IT Director mm%mm Request Tracker for Incident Excel Worksheets for keeping tickets Intelligence
s Response (RTIR) for SLA and problems of customers (with management
tudents (communication and SLA tracking resolving actions) {analytics, operat
Lecturers ) Decoupling and integration reality, Experiential
Networked Intelligence)
R&EIT (Front end, secure Manual processes that describe the
personnel API) information movement among components (closed control loop,
) aulonomics)
Intermnational ) ) )
MSONAR 1
user Home page of | | _ Excel Worksheets perfSONAR for SNMP monitoring Ci"'ce 3E’|5 email E:'Gmmnng anGJ
CYNET =} for inventory (i.e monitoring and along with Nagios LI i telemetry
(www.cynetacoy) | 5 service, resource) telemetry for monitoring notification and
provides marketing b= arrangement
information ] Production Service SNMP monitoring
o h S _ I th N
) ] § Manangement multi Domain with network Slices - ?:rgr:::mtor?rgqm
Email (Office 365) = ~ (orchestration .
for providing = operational domain management)
information fo =] RTIR monitoring the
existing and new 2 Excel worksheets installations, Azure Samba File Caclifora
customers a for workforce troubleshooting cloud Server complete network
: management (workforce graphing solution
management)
TECHNICAL DOMAIN
XCP Citrix as
local data Network
center for the infrastructure
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connect” component

internal services
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https://www.geant.org/Resources/Documents/GN4-3_White-Paper_CYNET_OAV_Architecture_Analysis.pdf

Architecture Mappings: CARNET

Engagement Federgceg Party management m a$mn1 Intelligence
management da HLE COPR 380 management
Membership DB Users Roles and Payment
party info Permissions management
decoupling and integration
CARNET Portals Core commerce managemeant
employees :
ploy Membership DB HelpDesk Membership DB
pmdul:l Iml'ﬂntcr'f 'D‘I:IE'I'ICHM SLA mﬂ.ﬂagﬂmni
CARNET users ; -
rem;:er Product ordering Membership DB D?qm: 9
e Customar satisfaction Visualisation
General Public NOC tools
Turbo Kt
Productio integration
roduction . i
ki ” d
Mambership DB Incident tracking an
Samvice Workforce planning
sanviceresource | | management '
inventary RT Tasting mianagement MNOC tools
) ) ) Resource f—_—
Service Service Configuration Conl " Manitaring
guration &
AL Orchestration & Activation tools ctivation tools MNOC tools
IG'MMI dmai;\_'{rmnnlml dnmnln;\n_l"f‘-rmmwll noma]r?\
Schools Data
IPMPLE LAN / WiFi Centres
in-house
day vandor provided !"reut;i_:rk_&
r| muwnl:msd ; network | u:lrl isation |
iconfiguration togls icanfiguration togls caenfiguration toals
. AN AN /
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https://www.geant.org/Resources/Documents/GN4-3_White-Paper_CARnet-OAV-Architecture-Analysis.pdf

Architecture Mappings: HEAnet
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Open Window to the Trainers

* By video conference on the first Tuesday every month.

Panel / NETDEV Home / O&V B &

OAV Training Portal

you can follow and complete at your own pace.

Courses in Network Automation eAcademy

Introduction TM Forum Open Digital Architecture

+ OAV - Introduction + Decoupling & Integration
= QAV Architecture Requirements for NRENS
= The OAV Architecture Blueprint = Data Modelling: YANG
+ Formats: YAML
+ Formats: JSON
DevOps = Introduction to API

= Engagement Management

« Introduction to CI/CD + Introduction to

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, [t is training by the community for the community. The partal will have new classes available for you to explore every couple of weeks; all classes are online courses that

= Introduction to Data Modelling, Data Formats, and Protocols

+ Party Management

= Introduction to Party Management
+ Core Commerce Management

+ Introduction to Core C M
* Production

= Introduction to Automation
« Introduction to Configuration M

= Intelligence Management

+ Introduction to Intelligence Management

# Editar ¥ Guardar para mas tarde © Siguiendo < Compartir

@ Info | Infoshares ++ Events

« all upcoming and past events

ADDITIONAL READING
NREN Architecture Mappings

= CARNET

= CYNET

= GRNET (coming soon)
= HEAnet

= SURFNET

Architectures
Meet us on the first Tuesday of every

month

- GVM One hour for questions & answers
= SENSE Just drop us an email at
= SPA

oav(@lists.geant.org and we will send
you the link.
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GEANT

Networks « Services - People

Thank you

Any questions?

Or email us:

oav@lists.geant.org

www.geant.org
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