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Agenda: Network eAcademy

* |Introduction: Orchestration, Automation and Virtualisation
* Architecture/Mapping

* Training

* Terminology

* Maturity Model

* Promoting Orchestration, Automation and Virtualisation
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Why Architecture, Training, Terminology, Maturity Model...?

* OAV Survey to the NRENs (published in Sep 19):

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

* Several discussions and workshops around the topic:
* GN4-3 Future Service Strategy Workshop, May 19
* BoF session at TNC, June 19
e STF17, July 2019

* Network Management and Monitoring Workshop (NEMMO), Oct 19



https://www.geant.org/Projects/GEANT_Project_GN4-3/GN43_deliverables/D6-2_Automation-and-Orchestration-of-Services-in-the-GEANT-Community.pdf
https://www.geant.org/Projects/GEANT_Project_GN4-3/GN43_deliverables/D6-2_Automation-and-Orchestration-of-Services-in-the-GEANT-Community.pdf
https://wiki.geant.org/display/gn43wp3/GN4-3+Future+Service+Strategy+Workshop
https://wiki.geant.org/display/OAV/OAV+BoF+@+TNC19
https://wiki.geant.org/display/APM/17th+STF+-+Dublin%2C+July+2019
https://wiki.geant.org/display/PUB/Workshop+on+Network+Management+and+Monitoring

Collaborative approach to OAV in the GEANT Community

Strong need for collaboration and exchange of knowledge and expertise
Knowledge as a gap

We speak different languages

A generally accepted architecture blueprint needed

NRENs are willing to share experiences and learn from others
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https://wiki.geant.org/display/NETDEV/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/display/NETDEV/OAV/
https://wiki.geant.org/display/NETDEV/OAV/
https://wiki.geant.org/display/NETDEV/OAV+Training+Portal
https://wiki.geant.org/display/NETDEV/DTN

Architecture & Mappings

* Mapping NREN & use cases architectures to a common blueprint, the TM Forum
Open Digital Architecture (functional architecture).
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NREN mappings to date:
« CARNET

« CYNET

- GEANT

« GRNET

 HEAnet

 PIONIER

« SURFNET

Platform mappings:

« NMaaS


https://www.geant.org/Resources/Documents/GN4-3_White-Paper_CARnet-OAV-Architecture-Analysis.pdf
https://www.geant.org/Resources/Documents/GN4-3_White-Paper_CYNET_OAV_Architecture_Analysis.pdf
https://resources.geant.org/wp-content/uploads/2022/11/GN4-3_White-Paper_GEANT-OAV-Architecture-Analysis.pdf
https://about.geant.org/wp-content/uploads/2022/01/GN4-3_White-Paper_GRnet-OAV-Architecture-Analysis.pdf
https://www.geant.org/Resources/Documents/GN4-3_White-Paper_HEAnet-OAV-Architecture-Analysis.pdf
https://about.geant.org/wp-content/uploads/2022/02/GN4-3_White-Paper_PIONIER-OAV-Architecture-Analysis.pdf
https://www.geant.org/Resources/Documents/GN4-3_White-Paper_SURFnet-OAV-Architecture-Analysis.pdf
https://www.geant.org/Resources/Documents/GN4-3_White-Paper_NMaaS-OAV-Architecture-Analysis.pdf
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https://wiki.geant.org/display/NETDEV/OAV+Training+Portal

Functional Blocks in the TM Forum
OPEN DIGITAL ARCHITECTURE (ODA)
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https://wiki.geant.org/display/NETDEV/OAV+Training+Portal
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https://wiki.geant.org/display/NETDEV/OAV+Training+Portal

Decoupling and Integration (Data Models, Formats, Protocols, APIs)

INTRODUCTION TO
DATA MODELLING,
DATA FORMATS
AND PROTOCOLS

DATA MODELLING: DATA FORMATS: DATA FORMATS:
YANG XML YAML

(OpenDigital Architecture )
Decoupling & Iniegration

30’

PROTOCOLS: PROTOCOLS:
NETCONF RESTCONF

DATA FORMATS:
JSON

4h (including installation) 45’

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



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

Ansible

OVERVIEW

Welcome to the Course: Ansible

COURSE DATE: DURATION: COMMITMENT:

On Demand 60 minutes 60 minutes + lab time

REQUIREMENT: COURSE TYPE: CREDENTIAL:

Self-paced Certificate

Leaming path

Pr

Preceded by

Followed by: | Puppet (not yet published)

Next available.

Course summary

Ansible is an automation framework which allows users to manage senices, the servers on which they run and the network devices which interconnect them. This course has several sections which should be taken in order

https://e-

academyv.eeant.ore/moodle/course/view.php?id=120


https://e-academy.geant.org/moodle/course/view.php?id=120
https://e-academy.geant.org/moodle/course/view.php?id=120

Ansible Requirement: YAML, YAML Requirement?

Formats: YAML

N R I LD s

OVERVIEW

Welcome to the Course: Formats: YAML

DATA FORMATS:
RANL COURSE DATE: DURATION:
From September 2021 20 min
T
REQUIREMENT: COURSE TYPE:
Selfpaced

(recommended)

Leaming path

Preceded by

Followed by
Course summary
and

YAML is a human-friendly data serialisation standard broadly used in On
In more detail. the learning unit discusses the following topics:

https://e-

PN P T A | Y S

COMMITMENT:

30 min

CREDENTIAL:

Certificate of completion

I A

(OAV). This course offers a quick overview of the YAML syntax and some examples from the real world in a single video, with useful tips and references and a quiz

il M 19N


https://e-academy.geant.org/moodle/course/view.php?id=129
https://e-academy.geant.org/moodle/course/view.php?id=129

Ansible @ YAML & Data models, Data Formats, and Protocols
= &l e

Data modelling, data formats and protocols - Introduction

m Network Automation eAcademy Introduction to data modeliing, data formats and protocols

OVERVIEW

Welcome to the Introduction to Data Modelling, Data Formats and Protocols learning unit

COURSE DATE: DURATION: COMMITMENT:
From January 2021 20 minutes 30 minutes
REQUIREMENT: COURSE TYPE: CREDENTIAL:
None Self-paced Certificate of Completion
Learning path:
Preceded by:

ntrod APls in the Introductory line
Followed by: | Data Modelling: YANG in the Open Digital Architecture line

https://e-

Aarademyv ceant nrac/moodle/cotirece/vview nhn?id=G1



https://e-academy.geant.org/moodle/course/view.php?id=61
https://e-academy.geant.org/moodle/course/view.php?id=61

Ansible: Video with Subtitles

Playbooks, Variables a

Please watch the vide

w10 continue your Ansible learning journey

ction you will be able to

e their outputs
10 identify prodiems which

of v

ble may hide from

nd how to

ence their value

sible’s host_vars/group_vars directory structure

nderstand what modules do and how to use them in playbooks

you

Install mod_rewrite on all webservers
webservers
1 true

Install Apache

pkg=apache2 sta latest

enable mod_rewrite
name=rewrite statespresent

- restart_apache2

rectars ~=o-t_a

name=apache2 state=restarted

nstall

playbool

Apac ith_hand



Ansible: Slides with Speaker Notes

Playbooks

Playbooks

# oh look, a comment..
# ..spread out over multiple Tines

: Set up Apache # Or nginx, or Mongoose
: webservers

install Apache
: generate Apache config file
: download web content to relevant directory

: restart Apache
: eat cake

Wwn eant.ong

Most ansible users gather their Ansible work in YAML files called Playbooks — which
start with three dashes. Playbook comments start with hashes, and are one per line.
Playbooks contain a list of plays, or groups of tasks. In a playbook, look for the dashes in
column one to see the list of plays. In the example shown here, there is one play (Set up
Apache).

Playbooks can also contain the hosts or groups which the tasks should influence; these




Introduction

+ OAV - Introduction (30"

* OAV Architecture Requi ts for NRENS (107

« The OAV Architecture Blueprint (30)

DevOps

* Introduction to CI/CD (15)
« CI/CD: Jenkins (5h)
« CI/CD: GitlabCl (40

https://WiKl.geant.org/display/NE | DEV/UAV+ I raining+rortal

TM Forum Open Digital Architecture

Decoupling & Integration

Data Modelling: YANG (10

Formats: XML (60

Formats: YAML (30

Formats: JSON (45)

Protocols: NETCONF (4 h - including installation)
Introduction to API (45")

Engagement Management
¢ Introduction to Engag t M t (15

Party Management
¢ Introduction to Party M t (159

9

Core Commerce Management
« Introduction to Core Commerce Management Pr

Production
« Introduction to Production (30')
« Introduction to Virtualisation (30')
« Contai Based Virtualisation: Docker / Swarm (3h)

« Introduction to Automation (30

* Aut tion Tools: Ansible (60" +lab time)

« Introduction to Configuration Management (20')
¢ Orchestration: NSO (6h - including lab)

Intelligence Management
¢ Introduction to Intelligence Management (15
« Big Data Storage (1.5h)

QAV Realisation

* Towards Intelligent Networks (30')

Introduction to Data Modelling, Data Formats, and Protocols (30')

v ADDITIONAL READING
Architecture Mappings

NREN use cases

CARNET
« CYNET
GEANT
GRNET
HEAnet
PIONIER
SURFNET

other use cases

* NMaas

Architectures

Standards & Common Architectures
TM Forum ODA
« SPA

« MEF

ETSI-OSM
ETSI-ZSM
ONAP

5G 3GPP

« GVM

SENSE

TALENT

EOSC
OpenBaton


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

Current Courses in the Network eAcademy — Quantum

bra: Mathematical Operators

Quantum Algebra: Bloch Sphere Qua: Algebra: Entanglement Swapping Quantum Alg

Course creator: Peter Kaufmann Course creator: Peter Kaufmann Course creator. Peter Kaufmann

= -
Juantum Algebra: Operator Multiplication: Variants Juantum Algebra: QuBit Entanglement Juantum Aigebra: QuBits
Course creator: Peter Kaufmann Course creator: Peter Kaufmann Course creator. Peter Kaufmann

i

(i1
{l
il

Quantum Algebra: Tele uantum Computers Quantum Computing and F




20

GN5-1

Practical Examples

* Ansible:
* Git repository with the examples in the unit.

* Mini-Lab: Vagrant testing environment with a Unix server and a JunOS box.

* NETCONF:
* Installation guide with a virtual environment in GNS3.
* Adding a static route to a router, step-by-step.

* NSO:
* |Installation of free trial version.

* Implementing a Radius server configuration over multiple devices.
* Deploying an ACL on multiple devices, and/or interfaces on a device.



https://e-academy.geant.org/moodle/course/view.php?id=120
https://e-academy.geant.org/moodle/course/view.php?id=126
https://e-academy.geant.org/moodle/course/view.php?id=114

Functional Blocks in the TM Forum
OPEN DIGITAL ARCHITECTURE (ODA)
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Network Automation ©
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Currently working on — Quantum

tum Algebra: Bloch Sphere 3. Entanglement Swapping
Course creator. Peter Kaufmann Course creator: Peter Kaufmann
L)
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Course creator: Peter Kaufmann Course creator: Peter Kaufmann
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Terminology and Glossary of OAV Terms

* Need for an agreement on common terminology.

* The idea is to have a common ground of understanding.

* Published version 2.0 with additional terms about Al and Maturity Model

e Nrroantad hv tha CNIA_C AiitAamatinn \WAarlbina (GGranin

ABCDEFGHIJKLMNOPQRSTUVWXYZ

Glossary

OAV Terms

AlOps

Al-powered Virtual Agent
(AIVA)

API (Application Programming
Interface)

Definition and reference

rkshops it b¥ame ciear
are OAV terms that are being

AlOps is (the usage of) Artificial Intelligence for IT Operations. It combines big data and machine learning to
automate IT operations processes, including event correlation, anomaly detection and causality determination.

ferent ways ot Spme cases
o https://www.gartner.com/en/information-technology/glossary/aiops-artificial-intelligence-operations
a short d
for each t2

An Al-powered Virtual Agent is an animated virtual character, more lex than a chatbot, that makes use

hnologies like hine learning and natural language processing (NLP). This allows it to actively participat{ s!:
conversation, acting more like @ human. e

* Reference(s): based on https://www.ringcentral.com/virtual-agent.ntml and TM Forum Al Fundamentals courselg
[TMF_AIF] and TM Forum “Al and its pivotal role in transforming operations” report and webinar [TMF_AI]

An APl is a set of ds, functi protocols, and objects that programmers can use to create software or
interact with an external system. Any data can be shared with an application program interface.

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



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

OAV Maturity Model

Measure Measure the current OAV capabilities in a meaningful way

Enable clear identification of strengths and improvement points, be
aware of threats and opportunities

Identify

Prioritise Help prioritise what to do in order to advance and improve

Identify gaps between the current and future state and how to get
there

Journey




OAV Maturity Model - Dimensions

Services

Architecture &
Technology

|

Processes & J

|

People & }

[ Vision & Strategy J Organisation




OAV Maturity Model - Stages

Level 5
Level 4
Level 3
Level 1

Run oy
Self-*
. Crawl Proactive
Sit Use Case / Integrated
Project-based /
Ad Hoc Reactive

None N
/
©

'y .




The Maturity Model

Survey (31 questions)*:
https://www.surveymonkey.com/r/SPYDQVB

Information to help you check your progress through stages
and dimensions:
https://wiki.geant.org/display/NETDEV/OAV+Maturity+Mod

el

Presentations of the OAV MM Infoshare:
https://events.geant.org/e/OAV-MM

* Data will be used for analytical purposes only (we will not publish data for individual
institutions)
The report will be sent to person defined in survey


https://www.surveymonkey.com/r/SPYDQVB
https://wiki.geant.org/display/NETDEV/OAV+Maturity+Model
https://wiki.geant.org/display/NETDEV/OAV+Maturity+Model
https://events.geant.org/e/OAV-MM

Promoting Orchestration, Automation and Virtualisation (l)

providing more scalability, quicker
delivery and better integration.

Towards Service Automation for Research and
Education
Video in the GEANT TV channel:
https://youtu.be/Q5WglQnqybg



https://youtu.be/Q5Wg1Qnqybg

Promoting Orchestration, Automation and Virtualisation (Il)

- ., Digital Platform Concepts
8 SR AND VIRTUALISATION i) *
Leveraging ODA domain) d P I
TOWARDS ) i J O R N E Y ana rr "”,'Ip (13
The ODA modulsr architectre supports efficlent automation, dets integrity and 3
COLLABORATIVE DIGITAL SERVICES e I s BeTefe o b g s of U
Within the GEANT community, the federsted approach of supporting interopersble ducrete
The delivery of mOGEN NETwOrk Senvices is evoiving from services That were tradmonaly furctonal Buldng Blocks transiates Lo agreeing 10 8 mirimum set of Common AFts - used
ovisoned vis heavly menal - and 8 common componatie sstract servces
venpdy e e s andresources o thecomesponcing oaogus. It war, the NS e ke 0 micmant FROM A TRADITIONAL 0SS/BSS '”.
suls them. NAENS and their chenis are feacting 10 thi demand by embeacing & Ggtal the Vegas rule L De-couple functionalities into separate components.
aoie way - where that geocess remans in control of how Rt mplements & plafors, and deckdes what and how much P Anatyse components and functionalities 5
mandates automaticn, moduarey and Nesitilty. The drvers for aulomaticn ace G, o parties of o Use the single source of truth approach to data storage.
incuding efficent provisioning, and CoRUIATIon Consistency. X & Al50 IMPOMTant 1o De-coupie & de-duplcate . .
Al b & Gibiesois tpproedh e the G Sossmauie o oy aafiisat 00A Benefits Implement DevOps to develop/maintain each component.
e ] Expose components via APis
AsNRENS i o Agile development of new services o Change managemert support Automate manual tasks per component
SuCh colaontion Through D sharing of nowledge and experience within the GEANT & oo .
comemunity.
 shared vocabuliry and & common high-level architectire bueprint heips to ensure . i 3 Uss orchestrators to Implement
intescperabiity and, potentiaty, faciitate Auture icer-Somain services 85 NEENS comverge . D Promote a multi-vendor environment where each
Towards & shared cbjective for ther users: the frovsion of true co-demand, selsenvice ® Technology agnostic buspeint o Modehdriven . components e -defined AP
emrenments. E—— component well ;
* Integranes reted standaeds ® Support for SURONOMOUS Networks f i o p -
The search for sich & boeprint led 1 the selecton of the T Forus Open Digtl o RAKAWNIITNIOE o ANty # VIA A DIGITAL PLATFORM m Ensure interoperability with open AP specifications.
Arcmacues 00N, atepted by 404 g Da gt vermion of mom Same APIs for intra- and inter-domain integration.
communication providers, OOA 1 8 reference framework whch rowides & common
€ach NREN i free to choose &5 ows OAV Wiki Knowledge Base D ::mn:ﬂt::unw
Fostering collaboration and interoperability via common principles and b ML Comenon senvice abstraction definkion
puidelines » -
— S— i Ik R T iaroparble knriacin via corraion Start incrementally: automate repetitive daily tasks first. () =
Modslar archtecte spproach | 1%%e <OPied componers Open APts Orchestrate multiple components using processes. 0%
topether in an crchestrated manner g5 o
5 Wantto akgn your archaecture with ODA? Map your Innovate: don't improve existing manual processes or
OMEOnent exposes Fecerate with other NRENs . 2 s
Ohree, hmctonsbuding blocks | E30 O00mESt 90 wek-defined M . e 0 e coe o wout e o shace snd workon S e compromise - invent new, more efficient workfiows. @€
- with us?
;"mﬂ‘m"mw"" '; Looking for a particular component or an open APt % the Ope [ QN TO AN INTEROPERABLE
e ivecoreneeceements, wd  thebas ® )  wectcation? D et %)  COMMUNITY
for automation and orchestration. o Seekr ffering to provide OAV tr ? i
- g oflering to proide . R www On-demand provisioning of Multi-comain sernvices a " .
the current h il Define abstracted service representations.
| Contact us at cav@lists.geant.or using common APIs and data models . . .
@lists.geant.org Describe ind
situation ribe services and resources using catalogues.
Re-use components for all services.

Towards Collaborative Digital Services
Pamphlet and Infographic:
https://www.geant.org/Resources/Documents/OAV Arch text and infographics new links.pdf



https://www.geant.org/Resources/Documents/OAV_Arch_text_and_infographics_new_links.pdf

'k. ABCDEFGHIJKLMNOPQRSTUVWXYZ
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OAV Examples by Country

* Community Portal

* Sections for OAV:
* Architecture

Training
Maturity Model
Terminology
Literature

Examples of usage: CNaaS, DTN

Dissemination: Deliverables, Infoshares, Presentations, Articles...



https://wiki.geant.org/display/NETDEV/OAV+Community+Portal
https://wiki.geant.org/display/NETDEV/OAV+Architectures
https://wiki.geant.org/display/NETDEV/OAV+Training+Portal
https://wiki.geant.org/display/NETDEV/OAV+Maturity+Model
https://wiki.geant.org/display/NETDEV/OAV+Terminology
https://wiki.geant.org/display/NETDEV/OAV+Literature
https://wiki.geant.org/display/NETDEV/CNaaS
https://wiki.geant.org/display/NETDEV/DTN
https://wiki.geant.org/display/NETDEV/Dissemination

With Many Thanks to our Trainers!

Aristos Anastasiou (MARNET)

Jasone Astorga (RedIRIS / UPV/EHU)
Estela Carmona (RedIRIS / i2CAT)
Dénal Cunningham (HEAnet)

Yuri Demchenko (SURFnet / UvA)
Aleksandra Dedinec (MARNET/UKIM)
Sonja Filiposka (MARNET / UKIM)
Maria Isabel Gandia (RedIRIS / CSUC)
Eduardo Jacob (RedIRIS / UPV/EHU)
Nicolai lliuha (RENAM)
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lacovos loannou (CyNet)

Hamzeh Khalili (RedIRIS / i2CAT)
Roman tapacz (PSNC)

Eldis Mujari¢ (CARNET)

Anastas Mishev (MARNET / UKIM)
Susanne Naegele-Jackson (DFN / FAU)
Simone Spinelli (GEANT)

Kostas Stamos (GRNET / CTI)

Your name here?

alo

team and the

{4

Contact us at network-eacademy@Iists.geant.o?éANT!

For any questions, the R&E community can join us once a month.

Ll |
And-the WPt theGtAD

Communications team at


mailto:network-eacademy@lists.geant.org

oy
Thank You!

https://wiki.geant.org/display/NETDEV/NeA
network-eacademy@lists.geant.org
netdev@lists.geant.org

www.geant.org
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