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Network eAcademy, as a Service in GEANT

To help and support organisations in human capital development in Network-development-
related domains, as an umbrella covering several activities
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Network e-Academy

Community-driven training platform
for advanced networking

- It offers free courses and learning
materials on emerging network
technologies

- Intended for NRENs and for the research
and education community at large -
engineers, managers, researchers, and
students

- Mostly short learning units that can be
consumed quickly and on-demand

- More than 50 learning units across 3
tracks

T 5
==
l"‘ -
i
N [l "HI
Bl ’) J
il |
| :
| (A
Network Automation eAcademy OTFN eAcademy Quantum Technology eAcademy




Why have different eAcademy areas?

To cover new emerging technologies
that NRENs are exploring

To upskill existing professionals
To identify relevant use cases

For Quantum eAcademy:

* to raise awareness about Quantum
computing potentially threatening to
break much of the cryptography we
currently use and what to do about it

For Time & Frequency Networks:

* To understand network synchronisation
which is essential to ensure that
distributed network components
operate in unison, maintaining precise
frequency and time references for
reliable, secure, and efficient operations
as is needed for many applications

Where Do We Need Precise Time®?

Defence

Many applications require precise fime in
everyday life: These applications can be
found in different areas ranging from
transport and navigation, to defence and
security, but are also necessary in
sciences, power grids and distributed
installations, in telecommunications and -
last but not least - in the financial sector.
We will lock at scme of these use casesin
maore detail later in this learning unit.

Some of these sectors have very high
values in terms of assets, people
employed and people served.

O Transport &=

Financial sector:
- According fo the
"Report on financial
structures”! from

Furopean Central Bank
at the end of 2015, the
size of the overall euro

area financial sector

[assets held by MFIs

Defence sector:

> Estimates suggest that
the defence sector
could indirectly support
another 1.2 million to 2
million jobs across the
EU.

- According to the 'The
European defence

Transport sector:
- There were

ICT sector:

about 1.4 min The EU ICT sector value

enterprises in EU in 2021.
> Employed 10.2 million

persons.

- The transportation and

sforage services' value
added accounted for
€527 5 billion in 20212

added was over €718
billion in 2021.

The ICT sectar
employed 6.7 million
people in 2021.4




Access to courses through wiki (l)

* https://wiki.geant.org/display/NETDEV/Network+eAcademy
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SPACE SHORTCUTS

Here you can add shortcut finks to the most
important content for your team or project.
Configure sidebar.

PAGE TREE

» Dissemination

» WPE Production Services

» WPE Research & Development

~ Network eAcademy

Highlights

Network eAcademy Training Portal

OAV Architectures

OAV Community Portal

OAV Maturity Mode!

OBV Terminology

~

METDEV Incubator

~

WPE Events

~

WPE Archive

Pages / NETDEV Home & € L= Analytics

Network eAcademy

Creat=d by Susanna N

=-Jackson last updated bout 3 haurs 3ge - 4 minute read

The Network eAcademy (NeA) offers knowledge sharing and exchange between GEAN T, NRENSs, and organisations and is intended to serve as an umbrella platform to discuss several activities, such as the production and
promation of content around orchestration, automation and virtualisation (OAV), of architecture analysis and terminology decuments, of an OAV Maturity Model and an OAY Community Portal and, mast notably, of a popular
and far-reaching series of training programmes developed “from the community and for the community”, There is also a new GNA-G Network eAcademy Working Group that was formed with the objective to make the current
contents and tools of the Network eAcademy available to the entire research and education community.

Network eAcademy Training Portal

Network Automation Quantum Technology | Time & Frequency Networks
& H

OAV Maturity Model

Our model defines four main dimensions that describe different aspects of OAV, each further specified using subdimensions that highlight the important OAV areas of each dimension. The
short and long descriptions of stages for each subdimensions help guickly identify the current status in the organisation and the main tasks that need to be accomplished in order to
advance to the next level. Read more...

DAV Architectures
A high-level architectural blueprint (the TM Forum Open Digital Architecture, or ODA), provides R&E institutions with an easy way to understand and compare the architectures of their

Network Management {NMS), Operations and Business Support Systems (0S5/BSS) and helps guide community efforts towards the creation of interoperable systems and operations. Read
more...

BT
e

OAV Terminology
During our discussions with NRENs it became clear that there are OAV terms that are being used in different ways and in some cases with slightly different meaning and understanding. In

order to have a commen basis we decided to identify a list of relevant QAV terms and add a short definition with a reference link (source) for each term as well as an acronym table. Read
more...

OAV Community Portal

lied QAW examples by country. Follow gur community portal to see what MRENs are implementing in their own environments, fead more...
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@ Infoshares ++ Events

= all events

«» [ICETE Presentation at CARNET Conference, November 6, 2025 /
Rovinj, Croatia: GEANT Network e-Academy - Development of Technical
Skills

» IIETI GNA-G Network eAcademy Working Group

= Presentation at conference JISC Networkshow: Knowledge Sharing and
Monitoring for Research and Education, Jun 24, 2025

# Infoshare: How to create learning units for the Network eAcademy and beyond,
May 12, 2025

« Infoshare: Network eAcademy, May 7, 2025

= RARE/FreeRTR Use Case: Open-Source Implementation of 5G User Plane
Function {(UPF), Dec.19, 2024

» Al Chatbot for the GEANT eAcademy, Dec, 18, 2024

* What's New in the Network eAcademy?, Dec. 17, 2024

* NREN Fibre Infrastructure for Sensing, Dec. 5, 2024

» Telemetry Module for the Workflow Orchestrator, Nov, 5, 2024

» 4th European perfSONAR User Warkshap, May 14-16, 2024

* QAW Architecture Workshop, April 18, 2024
GEANT Infoshare - NETDEV Incubator, March 28, 2023

« GEANT Infoshare: Maturity Model for Orchestration, Automation and
Virtualisation, March 29, 2023

» GEANT Infoshare: Tools for Campus Nefwork Management as a Service (CNaaS),
April 28, 2021

= Orchestration, Automation and Virtuslisation in the MREMs. Ready, Steady, Gol,

Network eAcademy Training Portal

MNetwork Automation

Quantum Technology @ Time & Frequency Networks
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Access to courses through wiki (Il)

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

This Training Portal is offering courses focused on the research and educatio
external references that can be useful for us and examples that can be closer]
training by the community for the community. We will be publishing new cla
classes are online courses that you can follow and complete at your own pad

Take network automation classes to learn about orchestration, automation and virtualisation of nj
with network architecture, data modeling, data formats and protocols and CI/CD and then move
networks using data analytics and Al.

Quantum Technology

R

4

Learn more about Network Automation....

Follow our Quantum technology track to learn about basics such as QuBits, Qubit Entanglement
Find out about Quantum Key Distribution and quantum simulation. Or learn the latest on standa

Learn more about Quantum Technology....

Follow our track for Time and Frequency Networks to leam about the basic metrology concepts
frequency, or find out about working with White Rabbit in networks. Other learning units will offt
Optical Carrier Distribution, or the ELSTAB system, which is which is used for Time and Frequency|

optical fibers.

OpUical Time & fregquency
Networks [OTIN) eAcadeny

Learn more about Time and Frequency Networks....
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Basic Layout

 Similar look and feel as Network Automation eAcademy

OVERVIEW

Accuracy vs Stability

Why Do We Need P
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Quiz Feedback & Certificate

Main Goals
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Feedback & Certificate Wha

Welcome to the Course:
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Photo by Markus Winkler on Unsplash
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Cable Transmission
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Cable Transmission

Network Time Protocol (NT

Network Time Profocol (NTP) is a netw
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Exsting and

NTP uses a hierarchical, semi-layered
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This video is also

script,

Existing and Planned T&F Ne

Please watch the following video fo find out of

subtitles in the video, press the (g} icon at the |

@ Time and Frequency Network - Existin

stanT)

Time and Freque
Existing and Planned T&F N
Wojbor Bogacki, PSNC

Time and Frequency Networks Tra
titraining@lists.geant.org
Watch on (8 YouTube

available at hit

'www.youtube.com/watch2v=eQUn2bGdFYg.
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INTRODUCTION
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Quantum Algebra Class
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ing@lists.geant.org.

QuBIt Enfanglement

XXXXXS

QuBit Definition

QuBits

Operator Multiplication: Variants
Mathematical Operators
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Measurement of a QuBit

QuBIt States

Useful Links Quiz

back to Quantum Technology
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Quantum eAcademy (l)

e Classes accessible via links

* Classes also accessible via
metro map

* Available classes are clickable
on map

e Circles for classes in Moodle

e Rectangles for links to
documents or external
material

e Various sections and metro
lines that cover different
topics

* A green line for introductory
courses

Introduction

« Quantum Algebra Class
QuBits (307
Operator Multiplications: Variants (307)
Mathematical Operators (307
QuBit Entanglement (307
Teleportation (307
« Why QKD? (HQCI) (20)
« New Introduction to QKD (1207
= New Introduction to QKD Post Processing (307

Quantum Simulation

Quantum Communication

= QKD Architecture
Quantum Layer (HQCI) (207)
Key Management Layer (HQCI) (257
Application Layer (HQCI) (207
= Towards Software-Defined QKD Networks (HQCI) (20)
= QKD Protocols
Artur Ekert (HOCI) (309

Quantum Standardisation

= ETSI Standard Key Exchange APIs (30')
= Challenges Ahead on the Road to EuroQCI (HQCI) (15"

The Hybrid State-of-Play: How to
Securely Combine Quantum
and Post-Quantum

B W0 ée
& °‘f:¥’@ "i;‘? a’\f «a‘“f &

= IBM Qiskit (10 = Towards a European QCl Standardisation Strategy (HQCI) (15
= Towards National QKD Evaluation and Certification (HQCI) (157
Quantum Computing
6.0 Blind Qruantum Computation
& &
Quantum Algebra -+ & ﬁa" - Quantum Computing
el
Class o & & $ & é@@
=

How-To Videos
&
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Quantum Metwork fg
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‘Connecting and
Cleaning
Optical Fibres

Optical Time-
Domain
Reflactometry

Technologies [HQCI)

QKED-PQC: Securing Kay
Transfers for A

N

Quantum Cryptograp hy

QKD Protocols

Layer UlIlIERIDI'I {HQCI]

How to Keep the Most Dangerous
and Sensitive Data Private (HQCI)

Authentication in QKD [HQCI)

Extracting and Managing Keys
from QKD to Enhance
Cryptographic Techniques for
File Encryption [Lab) (HQCI)

I Post Quantum Cryptography

fa o
QKD ‘P\ #‘}‘9 S
Architecture \ﬁ‘ <

Trusted Nodes

Repeaters and Memory

Towards Software Defined QKD Networks
(HaQch)

ETS5I Standard Key Exchange APls

Introduction
to QKD Post &

Processing b~° df' & -
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QK Dise your Applications (HQCI)

‘Quantum Sensor Networks

Why QKD (HQCI)
& F 2
Introduction é‘bo\ bo‘\ QS:' @ _é"éb
to QKD ‘_6 fos O.«.,\‘
& o0& Ty
4l
T Standardisation
Meonitoring of QKD

Testing and Evaluation Infrastructure for Metworks

the European Q 1 Communication
Infrastructure (Eure QC 1) Initiative [HQCI)




Quantum eAcademy (ll)

Available lines Cooperation with

* General Introduction thi
* Hellas QCI Training Platform

QUANTUM ALGEBRA

* Quantum Algebra

e https://training.hellasqci.eu/

e Quantum Communication

e Quantum Simulation

* Quantum Computing

New in Quantum eAcademy

e Post Quantum Cryptography TR ALY How-To Videos
« Applied QKD * Concept of whole classes
e Standardisation * HellasQCI Training via Zenodo links

« Quantum Resources QUANTUM RESOURCES * Direct link to HellasQClI training

« How-To Videos platform (login required)



https://training.hellasqci.eu/

New Concept: Quantum Algebra Class ()

e 5 learning units + 1 addendum

Qubits

Mathematical
Operators

Operator

Multiplications: Variants

QuBit

Entanglement

Quantum Algebra
Class

e

T ]

At the end, QuBIt-B [right side of the marker (3)) is in the starting state

teleportation is finished.

EASUTE
Bit

Teleportation

Bloch Sphere 47
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Wait a minute . ..
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Did | get this right?

QuBIt-A and QuBit C ***ARE*** gt
the source location and they
never move to the target
location222

Only two classical bits from the
measurement at the source
location are moved classically to

o | 8




New Concept: Quantum Algebra Class (ll)

* Most learning units of the class contain exercises

* Exercises # Quizzes; Results tabs are available

Quantum Algebra: Mathematical Operators

Settings Participants Grades Reports More v

INTRODUCTION Quantum Algebra Class Identity Operator Hadamard Operator
Pauli Operator X Pauli Operator Z Pauli Operator Y Operator Applications

Useful Links Quiz Feedback & Certificate What's Next? Results

Let’s do more exercises...

CNOT =2

|V4>=2

Photo by Laura Rivera on Unsplash

CNOT |V4>=2

(To check your answers, go to the Results tab.)

INTRODUCTION Quanium Algebra Class Identity Operator Hadamard Operator Exercise 1

Pauli Operator X Pauli Operator Z Pauli Operator Y Operator Applications Exercise 2

Feedback & Certificate What's Next?

Results

Useful Links Quiz

Need some exercises?

Let’s have alook at the Identity
Operator | again:

(4

ey [
B

Now let’s try this for the Hadamard Operator H:

How did we get this
resuli?

1¥1+0*0 =1
(upper value)
and
0*1+1*0 =20
(lower value)

Photo by Michal Mation on Unsplash

(To check your answers, go o the Results tab.)

Useful Liniks Guiz
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Feedback & Certificate
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New Concept: Hands-on Videos

 Short demonstrations

* Includes script with screenshots an

timestamps

* Includes useful links, but no quiz

How-To Videos

&
j 'ﬁ&\ wqﬁ‘
& 5"
. ol

Connecting and
Cleaning
COrptical Fibres

Optical Time-
Domain
T Reflectometry

af Q A|wv 5| of13

Measurement
Measuring Problems

— | + AutomaticZoom v

02:29.000 --> 02:51.000:

We can find out whether there are any nonlinearities, whether we have
any increased attenuation, whether we have any optical connector
joints, whether there are any welds, how a large bend may have
occurred, and additional attenuation is occurring, so is there a problem
somewhere?

02:51.000 --> 03:19.000:

Alternatively, we are actually able, because the time is converted to distance based
on the speed of light in the fibre, so we are able to determine with some accuracy
the place where the problem arose and perhaps we can find out on the optical path:
"Aha, there was an excavation here, “someone cut the cable here”, “there's a
problem in the fibre or cable”. And we are actually able to detect this on one side
and at the same time measure some other parameters: weld attenuation, connector

P2TzE 6 »||d Qv slan

— | 4+ AutomaticZoom v
Measurement
Actual Measurement

03:19.000 --> 03:52.000:

So now let's see what the ODTR optical device actually shows us. Currently, we have one input/output connector here, we
still have a 1 km fibre coil stored in the device, and this route continues here with an unconnected patch cord. This means
that here, when we are actually in real-time mode, where there is no averaging and noise reduction that is coming back to
us from that route. Here you can see how the noise is running and here is the beginning of the route. So when we zoom in...




The green metro line: Introduction

* QuBits (307)
e Quantum Cryptography (HQCI) (45’)

* |Introduction to PQC - PQC transition
(HQCI) (30"

* The Hybrid State-of-Play: How to
Securely Combine Quantum and Post-
Quantum Technologies (HQCI) (15')

 QKD-PQC: Securing Key Transfers for
Application Layer Utilisation (HQCI) (35')

 Why QKD? (HQCI) (207)
* Introduction to QKD (120')

. zgg’c))duction to QKD Post Processing

* Challenges Ahead on the Road to
EuroQCI (HQCI) (15")

Quantum Algebra
Class

The Hybrid State-of-Play: How to
Securely Combine Quantum
and Post-Guantum

Introduction to PQC- POQC Transition[HQCI)

N

' Quantum Cryptography
Technologies (HQCI)

QKD-PQC: SecuringKey Post Quantum Cryptography
Transfers for Application
Layer Lkilisation (HQCI) I

Why QKD [HQCI)

Introduction
to QKD

T Introduction
to QKD Post
Processing b-c‘"
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The

* Available learning units

- IBM Qiskit (wiki)

* |[n preparation
e Simulagron
 QKDNetSim

metro line: Quantum simulation

Cuanturmn Metwork
Explorer

Qiskit

Created by Susanne Magele-lackson, last updated on Feb 06, 2026 = 1 minute

Qiskit

CNOT

IF QuBit-A = 10>

Ao 05 e [0
B 0> —————— 0> .
I CROT o [-“rdblez
A o> N— . ) A 1> sscs - n
B 1= B [0r e esulty

Back to top

IBM Qiskit is an open-source toolkit that helps users schedule and run quantum programs either in the cloud on a variety of simulators and quantum processars or in their local Python environment. Users have the

option to build their own circuits or select some pre-built circuits from an extensive crcuit library. More information including tutornials, Youtube videos and user exchange platforms are available under the
following links:

» https://qiskit.org/

= http://giskit.slack.comy

s httpsy//waww.youtube.com/ @qgiskit

» https:y//qiskit.org/documentation/

« https://github.com/Qiskit

= Qiskit Foundations - Coding with Qiskit Season 1, https://www.youtube.com/playlist?list=PLOFEBzvs-\WrgHZt3exM_NNINKLZIHVZI

» Qiskit Textbook, https://qiskit.org/learn/

» Qiskit Runtime Service, hitps://www.ibm.com/quantum/qiskit-runtime

= httpsy//medium.com/qiskit

» Microsoft Quickstart: Submit a circuit with Qiskit to Azure Quantum, https://learm.microsoft.com/en-us/azure/quantum/gquickstart-microsoft-giskit?pivots=platform-iong
» James L Weaver, Frank J. Harkins, Ciskit Pocket Guide, Released June 2022, Publisher(s): O'Reilly Media, Inc,, ISBN: 9781093112479 @
= Marouen Helali, Introduction to Quantum Computing using Qiskit and IBM Q, March 31, 2019

= giskit Discord Servers, https://discords.com/servers/tags/qiskit




* Available learning units
* Quantum Cryptography (HQCI) (45')
* Introduction to PQC - PQC transition (HQCI) (30")

* The Hybrid State-of-Play: How to Securely Combine Quantum and Post-Quantum

Technologies (HQCI) (159)

 QKD-PQC: Securing Key Transfers for Application Layer Utilisation (HQCI) (35')

The Hybrid State-of-Play: How to
Sacurely Combine Quantum
and Post-Quantum

Technologies (HQCH)

QED-POC: Securing Key
Transfers for Application

Layer Ltilisation [HOQC ) = C

Imtroduction to PIOC- Fq: Transition|HQCIH)

The dark purple metro Iihe: Post Quantum Cryptography (PQC)

N

' Quantum Cryptography

I Post Quantum Cryptography

F Wiy QED [HQCI)



The and | metro lines: QKD and Applied QKD

* Available learning units
e About QKD technology
* QKD Protocols
* QKD Architecture
 Coming soon: Trusted Nodes

e Available learning units
* Dealing with use cases, tests

Why QKD (HQC) QKD Protocols
. & O
& & S, N 5 & >
i & ng @fo?\ éf‘\o‘} Introduction P, A &
Howto Keep the Most Dangerous |1 Q KD & *_g\ & ‘@ & 8 to QKD & 0.0 4\8 & & @so
and Sensitive Data Private (HQCI) | Architecture At e O e F & ¥ &
V
) ) Introduction
Authentication in QKD (HQCH | Trusted Nodes ;"'&'f::’."::‘ © q°°:o° > @
Repeaters and Memory PG Q,o‘o\& SN
eO&o C}\ > ‘b o\ ’¥ @\&
Towards Software Defined QKD Networks \\9“6&‘\@" @eo&:?‘ ‘p‘b F*
_ (HQCH) e Co® <O
Extracting and Managing Keys ] v oq.*’ °‘°o
from QKD to Enhance ETSI Standard Key Exchange APIs a . 3 ¢ B =)
Cryptographic Techniques for o - - =
File Encryption (Lab) (HQCI) APpPUEd UKD QKDise your Applications (HQCI) (T Standardisation Monitoring of QKD
& N 3] ¢y Monitoringo
Testing and Evaluation Infrastructure for MR
the Europ Qu n Co ication
Quantum Sensor Networks Infrastructure (Euro QCl) Initiative (HQCI)




Other Quantum metro Iines

* The light blue metro line: Standardisation

o & & @
°°b o‘o & \o° 00\\
& o N «8\‘ > )
v“"é“i‘@ ‘&:%“0\ “”f"’::‘@
&P &\\ ) \ofoﬁ\\@
"‘@@ o & 0-*'0&
ETSI Standard Key Exchange APIs < <& .°} o o
T Standardisation
* The red metro line: Quantum Resources * The brown metro line: Quantum
Computing
How-To Videos Quantum Computing
Blind Quantum Computation
: K .
Quantum HESCI'I.ITGES qag‘ éq::ff Quantum Computing

@
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Classes marked with “HQCI” were
made available by the HellasQClI

Training Platform

& He  Video and accompanying pdf

Towards Software-Defined QKD Networks

Gardikis, Georgios' %8

This presentation describes solutions for integrated systems (monotoring, observability, security and management), as well as what Software-Defined QKD Network are.

It was used during the HellasQCI Training Event in Crete 2024 - Axis 2 QKD & PQC for Cybersecurity (05/09/2024).

The related video is available here: Towards Software-Defined QKD Networks

) * Also marked with rectangle for o sotre '
station icon on map T —
e f—
5 m Frrblem shatrmant I‘.‘h.—- ST
available via zenodo -
[ R e e L LIS o
Show affiliations _ = ;"::';n" =

Files (2.4 mB)

Name Size i Download all

Towards Software-Defined QKD Networks. pdf 2 4 MB  Proview 2 Download

-

md5:735543f2d0150c4e250842031732000 @




Access to courses via GEANT Moodle platform

* e-academy.geant.org

# DEVELOPME

Professional Skills Technical Skills

* No access to HQCI
through Moodle

Technical skills

Technical skills

Courses > Technical skills

Network

| Technical skills / Network

» Network Automation eAcademy

» Operational network security

» Quantum Technology

» Time and Frequency Networks

> Arificial Inteligence

Search

Coom ¥ Taceeicaioir a2

Guantum Technolegy

|_ oo e # mbvactc ¢ St arraiany

Guantum Tech eAcadenmy

‘Wauld you Tke ko korn mase about the exciling world of Qublls ond dl the:
fascinating new Guomium Techmalogles Bhat are bosed on them?

ST Agsoen: Opermes Murglcaten: Venam &

Buonium Aigeba: Motoraticd Ogenas @

rirecluction = OED
-
-
réroduction o EED Fout Broccming




Time &
Frequency
Networks

T&F
eAcademy




T&F eAcademy

Introduction

= Why Do We Need Precise Time? (30

s Introduction to Time & Frequency (307

» Metrology Concepts for Time & Frequency (307)
= Time and Frequency Network (30

+ Introduction to Fibre (207

» Metwork Time Services

Advanced Level

» Optical Camrier Distribution (307
= The ELSTAB Systemn (307)

White Rabbit (WR)

= Metwork Time Services

» Introduction to White Rabbit (50°) - From CERN White Rabbit training
= Experiences with Setting Up a WR MNetwork (30)

« Monitoring of White Rabbit Metworks (307

= Follow CERN's White Rabbit Praoject training

= And read more on CERN's official White Rabbit website

Monitd  optical Time & Frequency
Networks (OTFN) eAcademy

Why do we need
Precise time?

* Five metro lines:
* Introduction
* Intermediate Level
* White Rabbit (WR)
* How-to Cookbooks
* Monitoring

* No circle stations, all access is denoted by rectangles

Legend

AW Unie

AW Released/ 40
Experiences

TIME & FREQUENCY
NETWORKS
Tracks with setting up

m"E=m v
introduction to Wy

White Rabbit

Network

MONITORING

Introduction
to Fibre

Introduction to
Time & Frequency

Metrology
concepts for
Time & Frequency

Time & Frequency




The green metro line: Introduction

Why do we need precise time? (30’)

Introduction to Time & Frequency (30°)

Metrology concepts for Time &
Frequency (30’)

Time & Frequency Network (30’)
Introduction to Fibre (30’)
Introduction to WR (CERN)

Introduction to -
White Rabbit
({CERN)

Why do we need
Precise time?

Introduction to
Time & Frequency

Metrology
concepts for
Time & Frequency

Time & Frequency
Ne twork

Introduction
to Fibre



Collaboration with CERN

Introduction to WR

White Rabbit
Switch - The Basics

White Rabbit
Switch - Advanced Topics

White Rabbit Node (WR PTP Core)

=
%
-

 White Rabbit PTP Core

Integration into a White Rabbit Node
 White Rabbit Calibration
e Oscillators - An Introduction

The Collaboration The Technology Qualified Products Forum

Training
Below you will find a series of presentations covering key elements of the White Rabbit Technology.

This training material was made for a training session delivered at CERN for members of the White Rabbit Collaboration.

Click to hear audio

Introduction to

White Rabbit Comprehensive

introduc p» n to WR

White Rabbit

=
A
e
za
2.
4 -
e B
g8
5 3
2
o &
m
=
z

Click to hear audio



Orange, and blue metro lines

* Intermediate Level
e Optical Carrier Distribution
(30')
 The ELSTAB System (30')

Experiences

* Experiences with Setting Up with setting up
a WR Network (30') e
* Monitoring
* Monitoring of WR Networks
* Prevention of Line Lasing




Access to courses via GEANT Moodle platform

Courses > Technicolsdls > RN Time= ond Frequency Netwonis

* e-academy.geant.org

Time and Frequency Networks

Seftings Recydle bin Uplood coursss More ~

| Technical sidls | Metwork | Time and Frequency Networis

Why Do We Need Precise Time2 =

nircduction o Time and Frequency =)

Professional Skills Technical Skills

Technical skills

Technical skills

Technical il Metralogy Concepts for Time and Frequency =)

Courses > Technical skills

Network

» Trust and Idendity

» Network

Time and Frequency Nefwork =1

| Technical skills / Network

* No access to CERN
through Moodle

» Network Automation eAcademy

Experienceas with 3efting up a White Rabbit Networc  +

» Operational network security

» Quantum Technology

» Time and Frequency Networks

nircduction fo fibre %

> Arificial Inteligence




back to
Network
Automation

Introduction 5 ntroucton
— 8
to Al 4 () Dot Processing. ) () ~) Neural Networks &
E 7 ane Explorasion b ~ " Deep Leamning
2 Morel Evalision o) Denp Leaming Modeis.
Metrics -
Alfor Autamationd ) ) LU::mlr\g " l Introduction to Natural
Language Processing
) )
Pree—' O o e
Al for Terminalagy T () St Vector
Extracson ) () Mtochines
Summarization
l () end Knowledge
-~ Cr ' Presentan
/ Al for Pre- - )\, R e —
{ Inplementation \ Random Fonest
i [ Alfar
\ / / Transiation
Al or Praciciive. — / O
Mainiznanee ( - .
Al fior Incident f
Resolution & ()
Autoraied Respanss
\ |
: " AlUse C
—_ se Lases
- A R — — = - = )_
& O o, _ S OO
w® aF, 5,

. A~
—0
Computer ( J Robatics.

- Al

Expert
Systems

: 1—
/ Introduction to

._D_'L_‘ ) Machine Leaming Jf
fé‘

() Sient Data
Mociel Refiabity

) Data Biaes and

Mitigabon Stralegies

() Al Governance and
'y Risk Management

) Buidelines and Code of Practice

Model Agnastic
XAl Methods

L j Generative Al

enerative Al

<

2, & ;2?
»‘i‘{ﬁ} v,vgcﬁf g‘:;“é}%}ﬁ

‘,u‘

&

[ L tor near Real-Time
Analysis

O ML for Data Analysis

O Data Policies and
Access Management

Fibre BRAGG Introduction fo Data Acquisition
Fibre Sensing: Gratings O in the Fibre Sensing Ecosystem
Technologies, Users
and Use Cases for
e Fibre Sensing F k
1 H 1bre nsing Framewor|
Intrqductlon to Fibre — - D) Reforence Arihitecture
Sensing & Use Cases Distributed Fibre
Optic Sensing
(DFOS)
Backscaltering Based \
Introduction to State Sensing ion to
of Polarisation Equipment & Use Distibuted Acoustic
S SOP, o
E E"s‘\ﬁ D I~ || Sensing (DAS/DDSS)
5 SusnEnse 'T' ——
w 2
2 g -
) Ew Stale of 5 )| ors
@ s c Polarisation oG
] & 0w Based Sensing Ec
© == on Optical Fibre S o S =
o Ta £z
g ®© S 2
2 i SOP-GTDR b Introduction to Distributed
=] 2 m Temperalure and Strain
Sensing (DTSS)
[] \ \ (Erillouin) /
e e
g) O &(}\)_O@ T -
@ o ) @ -
< 5% Sy S Q‘a""é\ &) SO
FF e < 3 N
T SIS S 5
S e® Ll L P A P @
%; o~ :)f‘& B é@\@’ *d;é}? <O rror Sy

I oY




G'ANTQ

Thank You

network-eacademy@lists.geant.org

www.geant.org

Co-funded by
the European Union




	Slide 1: Network eAcademy:
	Slide 2: Network eAcademy, as a Service in GÉANT
	Slide 3: Network e-Academy
	Slide 4: Why have different eAcademy areas?
	Slide 5: Access to courses through wiki (I)
	Slide 6: Access to courses through wiki (II)
	Slide 7: Basic Layout
	Slide 8
	Slide 9: Quantum eAcademy (I)
	Slide 10: Quantum eAcademy (II)
	Slide 11: New Concept: Quantum Algebra Class (I)
	Slide 12: New Concept: Quantum Algebra Class (II)
	Slide 13: New Concept: Hands-on Videos
	Slide 14: The green metro line: Introduction
	Slide 15: The lavender metro line: Quantum simulation
	Slide 16: The dark purple metro line: Post Quantum Cryptography (PQC)
	Slide 17: The dark yellow and orange metro lines: QKD and Applied QKD
	Slide 18: Other Quantum metro lines
	Slide 19: The HellasQCI Training Platform
	Slide 20: Access to courses via GÉANT Moodle platform
	Slide 21
	Slide 22: T&F eAcademy
	Slide 23: The green metro line: Introduction
	Slide 24: Collaboration with CERN
	Slide 25: Orange, gold and blue metro lines
	Slide 26: Access to courses via GÉANT Moodle platform
	Slide 27: Coming Soon: AI and Fibre Sensing Metro Maps
	Slide 28: Thank You network-eacademy@lists.geant.org 

