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GÉANT Project

The collaboration of European National 
Research and Education Networks 

(NRENs) and European Commission.

The project’s mission is to provide secure 
access to scientists, researchers and students 

to the world’s most advanced connectivity and 
collaboration services, enabling effective and 
secure collaboration within virtual research 

communities around the world.

38 Partners

1 Associated partner

43 Countries

80 Mil EUR Budget

9 Projects - Work 

Packages
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Network Development WP Objective

Undertaking technology evaluation and 
testing, prototyping and development to 
support evolution and enhancement of 
NREN network infrastructures and 
services in the areas of

• Network infrastructure and services 

• Network monitoring and management 

Exploring how emerging technologies can 
be applied for the GÉANT community

Enhancing GÉANT and NREN knowledge 
transfer through dissemination activities



NETDEV in a Nutshell

Why

Advancement of 

GÉANT community network 

infrastructure and services

What

Technologies, 

Platforms, 

Monitoring, 

eAcademy

20+ topics

How

Testing, piloting, product 
and service development 

Production services

Incubator

Partners’ collaboration

25 organisations >100 persons 5,6 MEUR 28,1 FTE
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Orchestration, Automation and Virtualisation (OAV)

Our aim is to 
promote wider 

adoption of 
general OAV 

principles within 
the R&E

community.

Faster service 
delivery

Reduce the 
number of 

human errors

Decrease the 
amount of 

manual work

Lower the costs 
of service 
delivery

Ensure 
configuration 
consistency

Provide better 
reporting

Increase 
efficiency



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

• STF17, July 2019 

• Network Management and Monitoring Workshop (NEMMO), Oct 19
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Collaborative approach to OAV in the GÉANT 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



Network eAcademy Topics
Network 

eAcademyPowered by:

Architecture

Mapping

Terminology

OAV public

wiki

OAV Training

Maturity

Model

Quantum

Training

Architecture
/Mapping

NETDEV Wiki

Terminology
OAV public 

wiki

OAV Training

OTFN 
Training

Maturity 
Model

Quantum 
Training

https://wiki.geant.org/display/OAV/OAV+Architectures
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases
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/NETDEV/OAV+Training+Portal
https://wiki.geant.org/display/NETDEV/OAV+Maturity+Model
https://wiki.geant.org/display/NETDEV/OAV+Maturity+Model
https://e-academy.geant.org/moodle/course/index.php?categoryid=54
https://e-academy.geant.org/moodle/course/index.php?categoryid=54


Architecture & Mappings

Mapping NREN  & use cases architectures to a common blueprint, the TM Forum Open Digital Architecture 
(functional architecture).

Align efforts Find similarities Collaboration Interoperability

Architectur
e

NREN mappings to date:

• CARNET (2)

• CYNET (2)

• GÉANT

• GRNET

• HEAnet

• PIONIER

• SURFNET

Platform mappings to date:

• Argus

• NMaaS

• PMP

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_CARnet-OAV-Architecture-Analysis.pdf
https://www.geant.org/Resources/Documents/GN4-3_White-Paper_CYNET_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://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
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https://about.geant.org/wp-content/uploads/2022/02/GN4-3_White-Paper_PIONIER-OAV-Architecture-Analysis.pdf
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https://www.geant.org/Resources/Documents/GN4-3_White-Paper_NMaaS-OAV-Architecture-Analysis.pdf
https://www.geant.org/Resources/Documents/GN4-3_White-Paper_NMaaS-OAV-Architecture-Analysis.pdf
https://resources.geant.org/wp-content/uploads/2023/04/GN5-1_White-Paper_PMP-Data-Analysis.pdf
https://resources.geant.org/wp-content/uploads/2023/04/GN5-1_White-Paper_PMP-Data-Analysis.pdf


Knowledge Map for the Training

DevOps Concepts
Decoupling and 

Integration

Standards and 
Commonly Used 

Architectures

Introduction

Engagement 
Management
(communicatio

n channels)

Production

(HOW?)

Core 
Commerce 

Management
(WHAT)

Party 
Management

(WHO?)

Intelligence 
Management

NREN Implementation Examples 

TM Forum Open Digital Architecture Functional Blocks Mapping of Architectures

Training



Network Automation eAcademy Metro 
Map

https://wiki.geant.org/display/NETDEV/Network+Automation+Training

https://wiki.geant.org/display/NETDEV/Network+Automation+Training


General Introduction Line Training
Architecture requirements for NRENs OAV Architecture BlueprintDiagram, engineering drawing

Description automatically generated

Intro to CI/CD

30’ 10’ 30’ 15’
Intro to Engagement Management Intro to Party ManagementIntro to APIs

30’ 45’ 15’ 15’
Intro to ProductionDiagram

Description automatically generated

Intro to Virtualisation Intro to Automation

15’ 30’ 30’ 30’
Intro to Intelligence ManagementIntro to OrchestrationDiagram

Description automatically generated

30’ 30’ 15’

https://wiki.geant.org/displa

y/NETDEV/Network+Autom

ation+Training

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=50
https://e-academy.geant.org/moodle/course/view.php?id=59
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=67
https://e-academy.geant.org/moodle/course/view.php?id=61
https://e-academy.geant.org/moodle/course/view.php?id=147
https://e-academy.geant.org/moodle/course/view.php?id=71
https://e-academy.geant.org/moodle/course/view.php?id=74
https://e-academy.geant.org/moodle/course/view.php?id=75
https://e-academy.geant.org/moodle/course/view.php?id=108
https://e-academy.geant.org/moodle/course/view.php?id=76
https://e-academy.geant.org/moodle/course/view.php?id=79
https://wiki.geant.org/display/NETDEV/Network+Automation+Training
https://wiki.geant.org/display/NETDEV/Network+Automation+Training
https://wiki.geant.org/display/NETDEV/Network+Automation+Training


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

Introduction to Data Modelling, Data Formats and Protocols

30’

Data Modelling: YANG

10’

DAta Formats: XML

60’

Data Formats: YAML

30’

Data Formats: JSON

45’

Protocols: NETCONF

4h (including installation) 2h

Introduction to APIs

45’

https://wiki.geant.org/display/NETDEV/Network+Automation+Training

https://e-academy.geant.org/moodle/course/view.php?id=61
https://e-academy.geant.org/moodle/course/view.php?id=63
https://e-academy.geant.org/moodle/course/view.php?id=132
https://e-academy.geant.org/moodle/course/view.php?id=129
https://e-academy.geant.org/moodle/course/view.php?id=66
https://e-academy.geant.org/moodle/course/view.php?id=126
https://e-academy.geant.org/moodle/course/view.php?id=67
https://wiki.geant.org/display/NETDEV/Network+Automation+Training


Ansible
Training

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


Ansible Requirement: YAML, YAML Requirement? 

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

Training

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

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

Training

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


Ansible Paths

Intro to OAV

30’ 30’

Intro to Automation

30’

Data Formats: YAML

30’

Automation Tools: Ansible

60’ + lab time

Training

https://e-academy.geant.org/moodle/course/view.php?id=50
https://e-academy.geant.org/moodle/course/view.php?id=75
https://e-academy.geant.org/moodle/course/view.php?id=129
https://e-academy.geant.org/moodle/course/view.php?id=120


Ansible: Video with Subtitles
Training



Ansible: Slides with Speaker Notes
Training



Current Courses in the Network eAcademy – Automation Training

https://wiki.geant.org/display/NETDEV/Network+Automation+Training

https://wiki.geant.org/display/NETDEV/Network+Automation+Training


Current Courses in the Network eAcademy – Automation: CC BY-NC-SA License Training

CC BY-NC-SA 
license

eduGAIN access 
(or social media)

https://wiki.geant.org/display/NETDEV/Network+Automation+Training

https://wiki.geant.org/display/NETDEV/Network+Automation+Training


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 3.0 with additional terms about AI and Maturity Model

• Accepted by the GNA-G Automation Working Group

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

Terminology

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


OAV Maturity Model

Measure the current OAV capabilities in a meaningful wayMeasure

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

Help prioritise what to do in order to advance and improvePrioritise

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

Maturity Model



OAV Maturity Model - Dimensions

People & 
Organisation

Vision & Strategy

Processes & 
Services

Architecture & 
Technology

0
1
2
3
4
5

Maturity Model



OAV Maturity Model - Stages
Maturity Model

Level 0

Sit

None

Level 1

Crawl

Ad Hoc

Level 2

Walk

Use Case / 
Project-based / 

Reactive

Level 3

Run

Integrated

Level 4

Fly

Proactive

Level 5

Energise

Self-*



The Maturity Model
Maturity Model

https://www.surveymonkey.com/r/SPYDQVB

https://wiki.geant.org/display/NETDEV/OAV+Maturity+Model

https://events.geant.org/e/OAV-MM

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+Model

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

* Data is used for analytical purposes only (we don’t publish data for individual institutions)

The report is sent to the person defined in the survey

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


Promoting Orchestration, Automation and Virtualisation (I)

https://youtu.be/Q5Wg1Qnqybg

Towards Service Automation for Research and 
Education

Video in the GÉANT TV channel:
https://youtu.be/Q5Wg1Qnqybg

Promotion

https://youtu.be/Q5Wg1Qnqybg


Promoting Orchestration, Automation and Virtualisation (II) Promotion

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


Wiki

• Community Portal

• Sections for OAV:

• Architecture

• Training

• Maturity Model

• Terminology

• Literature

• Examples of usage: CNaaS, DTN

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

Wiki

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


Timemap

www.geant.org



Road report: on HWY 101 there are 364 vehicles per minute

it may

Be nice

…



Road report: on HWY 101 there are 364 vehicles per minute!

Or…

Lots of

Stop &

Go



Current weather maps are useful for bulk data transfer!



Applications which need “cruise control” on are on fast rise! 

• LoLa

And we have 

others:

Ultragrid

MVTP

…



What do we need to check?

EEnet GARR

ACOnet

Bandwidth:

3 x 450Mbps

Latency (RTT):

• 15ms

• 25ms

• 37ms

Jitter:

• 1.01ms

• 0.97ms

• 1.10ms

But also clocks time drift, and other parameters…



TIMEMAP architecture – the universal core

HTML + JS +        

. 

Telegraf probes

Central data lake

Docker-compose IaaC

TWAMP

twping

AuthZ

Token



TIMEMAP architecture – the universal core OTFN

HTML + JS +        

. 

Central data lake

Docker-compose IaaCTelegraf probes

SNMP

“some query”

AuthZ

Token



It can monitor whichever device providing data

HTML + JS +        

. 

Central data lake

Docker-compose IaaCTelegraf probes

Some protocol

“some query”

AuthZ

Token



Timemap (latency-jitter) main features

• Latency & Jitter data collection

• Simplicity: almost zero footprint 

- Docker + standard Linux packages, minimal custom code

• Security and flexibility

- eduGAIN federated authentication

- multi-tenancy in Grafana and InfluxDB

- R/W authorization token for APIs



Timemap useful examples



Timemap useful examples: rerouting and periodic events



Timemap useful examples: trends

False negative issue,

after long investigation



Thank you

@jisc.bsky.social

@jiscsocial

linkedin.com/company/jisc

networkshop@jisc.ac.uk

www.jisc.ac.uk/networkshop

Thank yopu!

Maria Isabel Gandía Carriedo, CSUC/RedIRIS

Claudio Allocchio, GARR

network-eacademy@lists.geant.org

timemap@lists.geant.org 

netdev@lists.geant.org   

www.geant.org

mailto:network-eacademy@lists.geant.org
mailto:network-eacademy@lists.geant.org
mailto:network-eacademy@lists.geant.org
mailto:timemap@lists.geant.org
mailto:netdev@lists.geant.org
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