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Disclaimer

This deliverable has been prepared under the responsible Work Package of the CLONETS
Project in accordance with the Consortium Agreement and the Grant Agreement n° 731107.
It solely reflects the opinion of the parties to these agreements on a collective basis in the
context of the Project and to the extent foreseen in these agreements.

Copyright notice

© 2017 CLONETS Consortium Partners. All rights reserved. This document is a project
document of the CLONETS project. All contents are reserved by default and may not be
disclosed to third parties without the written consent of the CLONETS partners, except as
mandated by the European Commission contract 731107 for reviewing and dissemination
purposes. All trademarks and other rights on third party products mentioned in this document
are acknowledged as owned by the respective holders.
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EXECUTIVE SUMMARY

This deliverable, D4.3 “Dissemination templates and training materials”, describes
materials, which were prepared for dissemination, communication and training activities to be
held within the framework of the CLONETS project. In order to guarantee that these activities
are explicitly associated with CLONETS, templates for presentations, posters and brochures
have been created. These templates include the project and participant logos, project
information and funding and are color-coded to match the logo.

Based on the deliverable D4.2 “Time and Frequency Training Blueprint”, the Consortium
has additionally started a library of training presentations focusing on time and frequency
metrology and its applications. A variety of training materials were developed targeting entry-
level audiences as well as experts in time and frequency transfer methods. They are readily
available to the Consortium and can be employed in various different training and dissemination
events. As the project advances, the project participants will update and modify the existing
materials and prepare new presentations, posters and brochures using CLONETS templates.

CLONETS - 731107 4 29/06/2018
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1 TEMPLATES

Training events or dissemination activities held by the CLONETS project should be
explicitly associated with the CLONETS project. Therefore, templates for creating
dissemination material were created. Templates were prepared for presentations, posters and
brochures, respectively. They are color-coded to match the logo of the project, so that training
and dissemination materials created using these templates are easily identified as being
produced by CLONETS.

1.1 Presentation template

The title page of the presentation template includes the CLONETS logo, and space for the main
title and a subtitle (Figure 1). The penultimate page (Figure 2) of presentation template
acknowledges that the project is funded by the European Union’s H2020 research and
innovation programme. It contains the European flag and the project’s grant agreement number.
The last page (Figure 3) of presentation provides an overview of the CLONETS Consortium. It
contains information on the project (proposal ID, topic, duration, start date, webpage) and the
logos of all participants.

CLONETS template

This is subtitle section ‘

o
< @ >
/s .
CLOCK NETWORK SERVICE

Figure 1. Title page of the CLONETS presentation template.

CLONETS - 731107 5 29/06/2018
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Ell]llli NETWDRK SERVICE;

Thank you for vour
attention

This project receives funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement no. 731107

- 11/13/2017 name of conference 3

Figure 2. Funding acknowledgement.
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CLONETS — CLock NETwork Services

Strategy and innovation for clock services over optical-fibre networks

Proposal ID: 731107

Topic: INFRAINNOV-2016
Duration: 30 months

Start date: 1st January 2017

Web page: http://www.clonets.eu
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- 6/22/2018 name of conference 4

Figure 3. Consortium Information.
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1.2 Poster template

The poster template is made in a similar style containing: the name of the project, the project
logo, the webpage address, the logos of all participants, and information on the project’s
funding together with the EU flag (Figure 4).

CLONETS - CLock NETwork Services and Strategy and . | 2P
innovation for clock services over optical-fibre }‘!J [:I_ E .' .

ENET 1 K
‘Wb page- http:/ Panww.donets,eu QK RETHIN. S5

hmnrd nator ’-F‘urtlciparlh ’ Unfunded Partners
[ = B5: EPIE NPLE  senaren |. cesnet @ [~

IfARR  pEPEM
et - R

Conference name

This project receives funding from the European Union’s Horizan 2020
research and innovation programme under grant agreement no, 731107

Figure 4. Poster template.
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1.3 Brochure template

The brochure template design consists of a cover page (Figure 5) and inside page(s) (Figure
6), so that the brochure can be folded into a small booklet. The front page of the cover includes
the project name, logo, the funding information and the EU flag. The back page includes a
summary of the project information and contact information. The inside page contains the logos
of all of the project’s participants and space for news and information.

Acronym: CLONETS

Propasal 1D: 731107

Topic: INFRAINNOV-2016
Duraticn: 30 months

Start date: 15t January 2017

Wb page: hitp:/fwww.clonets.eu

CLOck NETwork Services

Slrategy and Innovation for clock services over optical-fibre networks.

Figure 5. Brochure cover template.

Minima veniam, quis nostrum exercitationem ullam corporis suscipit laboriasam, nisi ut

rem ipsum dolor sit amet, consectetuer adipiscing,

. Nullam justo enim, consectetuer nec, ullamcorper;
ac, vestibulum in, elit. In laoreet, magna id viverra
tincidunt, sem odio bibendum justo, vel imperdiet
sapien wisi sed libero. Aliquam id dolor, Nullam sapien:
sem, ornare ac, nonummy non, lobortis a enim, Sed ac)
Holor sit amet purus malesuada congue. Nullam at arcu
a est sollicitudin euismod. Cras pede libere, dapibu:
nec, pretium sit amet, tempor quis. Sed convallis magna
eu sem. Ut enim ad minim veniam, quis nostrud
exercitation ullameo laboris nisi ut aliquip ex ea
tommodo consequat. Nullam rhoncus aliquam metus
Sed vel lectus, Donec adio tempus molestie, porttitor;
i, iaculis quis, sem, Integer imperdiet lectus quis justo
Etiam neque. Aliquam eratvolutpat.

Lorem ipsum dolor sit amet, consectetuer adipiscing]
Elit. Donec faculis gravida nulla. Etiam sapien elit;
ronsequat eget, tristique non, venenatis quis, ante
Aenean placerat. Nullam sit amet magna in magna
pravida vehicula. Donec ipsum massa, ullamcorper in,
auctor et, scelerisque sed, est. Fusce aliguam|
vestibulum ipsum. Aliquam ante. Nullam eget nisl.
{nteger rutrum, orei vestibulum ullameorper ultricies,
lacus quam ultricies odio, vitae placerat pede sem sit,
amet enim. Pellentesque sapien. Maecenas
fermentum, sem in pharetra pellentesque, velit turpi
volutpatante, in pharetra metus odioa lectus.

Sed convallis magna eu sem. Phasellus et lorem id feli
honummy placerat, Etiam egestas wisi a erat. Nemo;

| assit aut!
udltaut fugit, sed quia consequunturmagmdnloresecs
quiratione veluptatem sequi nesciunt, Ut enim ad

aliquid ex ea commodi consequatur? Praesent dapibus. Maurls metus. Quisque tincidunt!
scelerisque libero. Fusce dul leo, imperdiet in, aliquam sit amet, feugiat eu, orci. Aliquam id
dolor. Duis risus. Donee quis nibh at felis congue commado, Praesent dapibus. Nulla nen arcu:
lacinia neque faucibus fringilla. Etiam egestas wisi a erat. Curabitur vitae diam non enim’
vestibulum interdum. Nulla pulvinar eleifend sem. Phasellus faucibus molestie nisl. Phasellus|
etlorem idfelis nonummy placerat. Pellentesque habitant morbi tristique senectus et nelus
el malesuada fames ac turpis egestas. 1

WeenaER - cesnet CHIRG Bl fapee

Figure 6. Brochure inside page.
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2 MATERIALS

The materials created for training events have been prepared to reach a variety of audiences:
researchers, engineers, stakeholders, policy makers, specialists and non-specialists, etc. The
project participants do not only focus on high-tech users familiar with time and frequency
(T&F) issues, but also consider a broader public with little knowledge of T&F. There therefore
are training materials for all levels, from entry to expert. The materials are readily available to
the Consortium and serve as a resource for presentations and training events. As the project
progresses and different training events are organized and being held, the library of training
materials will be expanded.

2.1 Entry-level materials

Four entry-level presentations covering the key concepts of T&F dissemination through
optical fibres have been prepared:

1. CLONETS — why do we need precise time (Figure 7)

2. CLONETS - Introduction to fibres (Figure 8)

3. CLONETS - Introduction to time and frequency (Figure 9)

4. CLONETS - Metrology concepts for time and frequency (Figure 10)

. Where precise time is needed? ,W

Finance

Defence

Security

Science

Telecommunication (ICT)

- Why do we need precise time?

Figure 7. Example slide from “CLONETS — why do we need precise time” showing different applications
requiring precise timing.

CLONETS - 731107 9 29/06/2018
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. Light propagation in optical fibre /[TﬁN}EjS’

Light rays outside acceptance

angle leak out of core

ns (cladding) =1.410

Acceptance

angle (20)
\ig

NA = —[in, 1) = sin © Standard SI-POF = NA 0.5 = 30°
Low NASI-POF  =NA03 = 17.5°

- Introduction to optical fibers 14

Figure 8. Example slide from “CLONETS — Introduction to fibers” showing how light is guided through optical
fibres.

. History of clocks TLONERY

The world’s fomic clock
Based on the frequency of the microwaves
emitted by the ammonia molecule Cax
Harold Lyons and his colleagues clock
National Bureau of Standards Observatoire de Paris
(today NIST)

The sun, moo
and stars
observation

Sundials

("BeFore ] (" 27008C ] [ 15008C | ("1300 ] [ 1656 ][ 1675 |

l

Pocket watch The first quartz clock
Warren Marrison and JW. Horton
8ell Telephone Laboratories The world's first caesium-133
atomic clock
Louis Essen and Jack Parry
in NPL

Optical Clock
Water clocks,
clepsydraes

The first mechanical

Introduction to time and frequency

Figure 9. Example slide from “CLONETS - Introduction to time and frequency” showing the evolution of clocks
throughout history.
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. Metrology Area /W

)
'd| Acoustics, Ultrasound gag Chemistry and ( Electricity and
and Vibration > Biology - | Magnetism
lonizing Radiation Length E Mass ?rﬁd related
quantities
[ENE)
1 )
PhoFometry i \| Thermometry Time and Frequency
| Radiometry &
- £

- Metrology concepts for time and frequency

Figure 10. Example slide from “CLONETS — Metrology concepts for time and frequency” showing the fields of
interest for metrology.

2.2 Intermediate- and advanced-level materials

The Consortium also has prepared training materials intended for an audience already
familiar with T&F issues These are intended to further deepen the knowledge of the audience
and provide more details on T&F dissemination over optical fibre networks. Two key
presentations have been prepared:

1. CLONETS - Optical Fibre link for ultrastable frequency dissemination (Figure 11)

2. CLONETS - Time and frequency networks (Figure 12)

CLONETS - 731107 11 29/06/2018
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. . . . . . N - *
. Noise compensation in an optical fiber link ‘:‘.ﬁ]-meE_]';E{'.
,ClI]Cl HETWORK SERVIC

* Fluctuation of the propagation delay frequency transfer

* « Round-trip » method for noise compensation

@ N Optical fiber b
FM D,
Ultrastable g @ _ o M
laser Accumulated s\
Phase noise \
Frequency D, ne
standard
1
Local End \ Remote End /
1 7
Link instability J e
1—{. )| O — —————————— - ——
measurement bl 1OCay

* Demonstration with 2 parallel fibers or one loop fiber : two ends at the same place

- 25/01/2018 Optical fiber link for ultrastable frequency dissemination 10

Figure 11. Example slide from “CLONETS — Optical Fibre link for ultrastable frequency dissemination”. The
slide shows a fibre noise compensation technique in an optical fibre link.

General characteristics of developed fibre T/F

.transfertechniques /W

fibre noise suppression scheme communication link type e e caance TRL
BE = distance (ADEV, TDEV, uncertainty)
CW optical carrier
‘ e el ‘ alistere Gl e | >1000km | 10-15@1s; 10-20@1d 67
| two-way comparison | bidirectional dark channel | 50...100km | 10-17@1s; 10-21@1d 5-6
Optical frequency comb )
\ active cancellation | bi-directional dark fibre | s0.150km | TDEV 500 fs@1s 45
RF carrier
active cancellation with optical delays bi-directional dark fibre <100 km 10-14@1s; 10-17@1d 5-6
gticleaicelationpytilclcctiopigcelas bi-directional dark fibre > 600 km 10-13@1s; 10-17@1d 7.8
(ELSTAB)
uni-directional DWDM channel 10-15@1day for old DWDM
up to 3000 km 10-16@ 1 day for coherent DWDM 78
phase conjugation bi-directional dark fibre 100...150 km 10-18...10-19@1d 5-6
Time
two-way comparison bi-directional dark fibre or channel ~600 km TDEV ~2 ps 67
. . TDEV ~30 ps
uni-directional DWDM channel 500 km calibration through GPS 6-7
optical frequency comb bi-directional dark fibre > 100 km calibration uncertainty < 40 ps 45
active cancellation with electronic delays . . " TDEV < 1 ps
(ELSTAB) bi-directional dark fibre > 600 km calibration uncertainty < 40 ps 8
protocol-based (White Rabbit PTP) uni-directional DWDM channel >1000 km verified with GPS disagreement within 2 ns 7-8
bi-directional dark fibre 40...80 km calibration uncertainty < 10 ns 7-8

More information on Deliverable D15 , Fiber TF Techniques” - CLONETS project

- Time and frequency networks 43

Figure 12. Example slide from “CLONETS — Time and frequency network” listing the general characteristics of
different T&F transfer techniques.
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2.3 Technology-oriented materials

Finally, the Consortium has also collected specialized technology-oriented training
materials. The materials describe in depth existing T&F transfer technology. Two such

technology-oriented presentations have been created:

1.

2. CLONETS — White Rabbit system (Figure 14)

CLONETS — ELSTAB system (Figure 13)

with the training materials covering the White Rabbit (WR) technology containing multiple
presentations:

Introduction to WR

The WR-Core

LABL1 Installation WR SPEC Starting Kit
LAB2 WRPC SW dw and install

LAB3 Using the WRC

LAB4 SPEC WRS Synchronization
LABS5 Playing DIO channel

LABG6 grand master len

Introduction to git

. Playing with WR

. PPSi complete

. WRS LAB folders configuration dotconfig
. WRS LAB backend and web interface

. WRS hw sw

. Calibration

. Writing calibration parameters into WRC

. Wrs developer manual v4.2

. Wr switch sw v3.3 20130725 build

.RTU

. WRS LAB buildroot

. WRS Flashing

22.
23.

WRS LAB SNMP
WRS v5

CLONETS - 731107 13
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. Introduction /W

* Direct approach - one-way, uni-directional fiber T/F transfer

I thermo optic coefficient
time/frequency fiber on
standard > Rx £ +1.1.100° K
| @ remote COpY Of or
S:Z' ¥ 10 MHz/ 1 PPS thermal expansion coefficient
/ | \ signals or o
~5.5.1007 K
Lot
1omHz UMM TULNLM 10 MHz D
wees 1| 11 e 1 07 " 1
——EF ~37..40 ps-km™" K~
3 5 L oT
n Ln n :
ATF :£_gA B +_ga_L TFIE +£—gAlL4S w: ‘ underground fiber 60 km long
c T ¢ LoT c OA ’ ”

P~
10" leval e N

Fundamental limit:
time dependence of the propagation delay of the optical fiber 16"

— — 10’ 10 10 10° 107 10°
TF f(T) f([) Averaging time t[s]
- 11/13/2017 ELSTAB system 6

ADEV

Figure 13. Example slide from “CLONETS — ELSTAB system” introducing the ELSTAB technology.

I Important bug fixes fn‘mm- ER

NETRIRK SERVICE

The more important bug fixes that you might have found with current v4.2 release.

« Improve SNMP (crash, refresh)

* Improve calibration with maore than one fiber type

= Correct error while flashing (checksum verification, disk full)
« Update new leap-second (01-01-2017)

= Notify if grandmaster has been locked or not

» Use wril-wril8 instead of wrO-wrl7

If you find some new issue please contact us support@sevensols.com or you
can also send an email to the list: white-rabbit-dev@ohwr.org

You can also consult http://www.ohwr.org/projects/wr-switch-sw/issues to know
if the issue is already tracked

. www.sevensols.com Seven Solutions - When every nanosecond counts - 2016 3

Figure 14. Example slide from “WRS v5” providing information on bug fixes that have been made in a new
version of WR.

CLONETS - 731107 14 29/06/2018



D4.3 Dissemination templates and training materials

3 CONCLUSION

The participants of the CLONETS’ project have prepared presentations that can be employed
in various different training and dissemination events. As the project advances, the project
participants will update and modify the existing materials and prepare new presentations,
posters and brochures using CLONETS templates.

CLONETS - 731107 15 29/06/2018
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