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Network Development Work Areas

2



3     | GN5-1

3

Paul can we have an agenda 
slide?

Network Development

● Optical Time and Frequency Networks - OTFN

● Quantum Technologies - QT

● Router for Academia, Research and Education - RARE

● GÉANT P4 Lab - GP4L
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Exploring approaches for Time and Frequency (T&F) Services in NREN Networks:

• Building upon already existing T&F infrastructure and services

• T&F Gateway - national signal sources and cross-border transfer

• Monitoring and calibration solutions

OTFN training material in the Network eAcademy

Optical Time and Frequency Networks - OTFN

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

The OTFN 
Incubator
Project
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https://wiki.geant.org/display/NETDEV/OTFN
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Exploring Quantum Technologies (QT) for NREN Use cases

Supporting NRENs in their QT deployments and EuroQCI 
project

• Open Quantum Group meetings and infoshares

• Knowledge hub on the QT wiki

QT training material in the Network eAcademy 

Quantum Technologies

https://wiki.geant.org/display/NETDEV/QT 5

https://wiki.geant.org/display/NETDEV/QT
https://wiki.geant.org/display/NETDEV/OTFN
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An open source router OS for R&E use cases

RARE - Router for Academia, Research and Education

Supports six data planes:
● based on UNIX socket
● Libpcap
● DPDK
● BMv2 (P4)
● INTEL TOFINO ASIC (P4)
● XDP, eXpress Data Path

RARE
rare-users@lists.geant.org
rare-dev@lists.geant.org
rare@lists.geant.org

RARE features (not limited to):
● Interior Routing Protocol
● Dataplane forwarding
● External Routing Protocol
● Link local protocol
● Network management 6

https://wiki.geant.org/display/RARE
mailto:rare-users@lists.geant.org
mailto:rare-dev@lists.geant.org
mailto:rare@lists.geant.org
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P4 switch-based lab infrastructure interconnected through 
the GÉANT network
• 4 switches in Europe: AMS, POZ, FRA, BUD

Validation of the RARE/FreeRtr OS routing stack software 

World-wide testbed, offering experimental dataplane 
programming facilities to researchers to perform 
geographically distributed network experiments:
• With the usage of RARE/FreeRtr NOS
• Using a clean slate environment 

(i.e use exclusively GP4L without RARE/FreeRtr 
dataplane & control plane)

GP4L - GÉANT P4 Lab

https://wiki.geant.org/display/GP4L 7

https://wiki.geant.org/display/GP4L


8     | GN5-1

Global P4 Lab (September 2023)

Over 20 locations worldwide

Strong collaboration with the DIS and 
AutoGOLE/SENSE GNA-G Working Groups 
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Paul can we have an agenda 
slide?

Production Services

● Service Provider Architecture Platform - SPA

○ and (SPA) Inventory 

● Network Management as a Service - NMaaS

● perfSONAR

● Performance Management Platform - PMP

● WiFiMon

● TimeMap

● Argus

● Network eAcademy
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● Process- and service orchestration and automation in action
● Used for the GÉANT Connection Service (GCS)
● Test service instance available in NMaaS

Design a 
LEGO® type 

of service 
architecture

Support the 
service 

lifecycle of 
all network 

services

Use 
automation 
wherever 
possible

Orchestration 
(workflows)

Common 
information 

model

TMF 
Frameworx  
compliant

Reusable 
components

spa@lists.geant.org
https://wiki.geant.org/display/NETDEV/SPA

10
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mailto:spa@lists.geant.org
https://wiki.geant.org/display/NETDEV/SPA
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Resource Inventory and Service Inventory implemented as a stand-alone application

• Storage for the information about resources and service instances

One of the key components of SPA

The Source of Truth for automation

Inventory version 3

• Use of NoSQL (MongoDB) database 

• Data model can be easily updated/

extended and validated

• In testing in PSNC/PIONIER

Inventory

11
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28 applications available, easy to add new tools

Use cases:

• Network/Equipment Management for Small/Medium size networks/ 
institutions 

• Project-owned equipment
• NMaaS Virtual Lab - NEW!

How to use NMaaS?

• Managed service
• Production NMaaS instance: https://nmaas.eu
• Sandbox instance: https://nmaas.geant.org

• Self-hosted
• On your own NMaaS instance: https://docs.nmaas.eu/install-guide
• On a local machine: https://docs.nmaas.eu/local-vm

NMaaS - Network Management as a Service

A portfolio of network management applications 
run as dedicated, cloud-based per-user instance

nmaas.eu
nmaas@lists.geant.org

12

https://nmaas.eu
https://nmaas.geant.org
https://docs.nmaas.eu/install-guide
https://docs.nmaas.eu/local-vm
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Some GÉANT’s recents contributions: 
• Lookup Service dashboards
• Microdep integration with perfSONAR
• On-demand perfSONAR Graphical User Interface (psGUI)

Over 2000 registered hosts in more than 1000 
organisations around the world

perfSONAR
https://www.perfsonar.net/

Open-source, modular, flexible architecture for IPv4 and 
IPv6 active network measurement and monitoring

Supported on Ubuntu 20 
More OSs to follow in early summer 

(EL8, EL9, Ubuntu 22, Debian 11) 13

https://www.perfsonar.net/
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Performance Measurement Platform - PMP

Exploring the performance of the GÉANT backbone while 
experiencing perfSONAR on small nodes

● Low-cost hardware nodes with pre-installed perfSONAR 
software and deployed in GÉANT collaborating organisations 
in Europe and Africa.

● Central components including a central Measurement Archive 
(MA) and a Dashboard.

● Measurement points in the GÉANT backbone network

● PMP data analysis for new service report using AI/ML

● In green: Countries with the PMP service coverage in Europe

Dashboard: https://pmp-central.geant.org/maddash-webui/
Contact: perfsonar-smallnodes@lists.geant.org

14

https://pmp-central.geant.org/maddash-webui/
mailto:perfsonar-smallnodes@lists.geant.org
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TimeMap

Based on TWAMP (RFC 5357)

Easy and quick modular installation 

Initial AI-based anomaly detection implemented

Deployed in the GÉANT backbone network

Documentation
● TimeMap
● Code and documentation
● TimeMap page

Per-segment latency and jitter monitoring tool

15

https://timemap.geant.org/
https://timemap.geant.org/
https://gitlab.geant.org/gn4-3-wp6-t1-lola/timemap_public
https://network.geant.org/timemap/


16     | GN5-1

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

● A single unified dashboard and 
notification system for aggregated 
incidents from all monitoring applications

● Based on the CNaaS use case

● In production in Sikt and SUNET

● A production service since Sept 2022

An alarm aggregation and correlation tool

16
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https://wiki.geant.org/display/netdev/argus
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WiFiMon

WiFiMon

A WiFi network monitoring and performance verification system

17

https://wiki.geant.org/display/WIF/WiFiMon+Home
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Network eAcademy

Powered by:

Architecture 
/Mapping

NETDEV wiki

Terminology
OAV public 

wiki

OAV Training

Maturity 
Model

Quantum 
Training

18

https://wiki.geant.org/display/OAV/OAV+Architectures
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases
https://wiki.geant.org/display/netdev
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
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https://wiki.geant.org/display/NETDEV/OAV+Training+Portal 

CC BY-NC-SA 
license

eduGAIN access 
(or social media)

19
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https://wiki.geant.org/display/NETDEV/OAV+Training+Portal
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Quantum Technologies eAcademy

https://e-academy.geant.org/moodle/course/index.php?categoryid=54

More learning units in preparation

20

https://e-academy.geant.org/moodle/course/index.php?categoryid=54
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OAV Terminology 

Terminology and Glossary of terms related to:

• Orchestration, Automation and Virtualisation
• Maturity Model 
• Artificial Intelligence 

Motivation:

• To bridge the terminology gap in the community
• To systematically structure relevant OAV, AI and MM terminology

Published in collaboration with the GNA-G Automation Working Group

OAV Terminology Document

21

https://resources.geant.org/wp-content/uploads/2023/01/GN4-3_White-Paper-Orchestration-Automation-Virtualisation-Terminology-v2.0.pdf
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TMForum Open Digital Architecture as a Reference Architecture

22
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NMaaS Architecture

NMaaS-OAV-Architecture-Analysis

https://www.geant.org/Resources/Documents/GN4-3_White-Paper_NMaaS-OAV-Architecture-Analysis.pdf
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Service Provider Architecture

SPA-OAV-Architecture-Analysis

https://resources.geant.org/wp-content/uploads/2022/02/GN4-3_White-Paper_OAV-Architectures-002.pdf#page=19
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NMaaS and SPA Architectures 
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NMaaS and SPA Architectures 
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NREN Architectures

● CARNET
● CYNET
● GÉANT
● GRNET
● HEAnet
● PIONIER
● SURF

Digital Architecture Analysis

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

Align efforts Find similarities Collaboration Interoperability

NETDEV Architectures

● Argus
● NMaaS
● SPA

Other Use Cases

● 5G
● EOSC
● ETSI GANA
● ETSI OSM
● ETSI ZSM
● GVM
● MEF LSO
● Open Baton

● ONAP
● SENSE
● TALENT

2727

https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-NRENArchitectures
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-CARNET
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-CYNET
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-G%C3%89ANT
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-GRNET
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-HEAnet
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-PIONIER
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-SURF
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-NETDEVArchitectures
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-Argus
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-NMaaS
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-SPA
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-5G
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-EOSC
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-ETSIGANA
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-ETSIOSM
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-ETSIZSM
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-GVM
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-MEFLSO
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-OpenBaton
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-ONAP
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-SENSE
https://wiki.geant.org/display/NETDEV/Mapping+Use+Cases#MappingUseCases-TALENT
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Maturity Model for Orchestration, Automation and Virtualisation (OAV)

A self-assessment tool as a digital transformation progress indicator:

• 31 questions

• Data is used for analytical purposes only 

• Report is sent to the person defined in survey

• Individual responses not published

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

2828

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


29     | GN5-1

29

Paul can we have an agenda 
slide?

NETDEV Incubator
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NETDEV Incubator

30

A mechanism to include new work during the project

Simple proposal procedure following simple rules

A proposed project MUST be:

• Relevant to the NETDEV project (GN5-1 WP6)

• SMART: Specific, Measurable, Achievable, Resource- and Time-bound

• With evident interest for the results from the community

https://wiki.geant.org/display/NETDEV/NETDEV+Incubator

30

https://wiki.geant.org/display/NETDEV/NETDEV+Incubator


31     | GN5-1

November
• 8 Nov, OAV Maturity Model Workshop, Paphos, Cyprus

• 14-15 Nov, SIG-NOC meeting, Dublin, Ireland

• 14 Nov, GNA-G Community Meeting at SC23, Denver, Colorado, USA

• 22-23 Nov, CTO Workshop - Network and Network Technologies, Amsterdam, NL

• 30 Nov, GÉANT Infoshare - NMaaS Virtual Labs for Education

December
• 8 Dec, GÉANT Infoshare - Relying on RARE for DDoS Attack Protection

• 12-14 Dec, GÉANT Project Symposium 2023

Forthcoming Events
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Thank You!

netdev@lists.geant.org
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