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Photonic Services
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following projects:

GE£ A N I1GN3 (www.geant.net)
Large infrastructure CESNET (www.ces.net)
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Photonic Services

Outline

Qui ck overview of the GEA

Overview of photonic services, advantages and
disadvantages

General applications
Demonstrations and experiments
Conducted
Planned
Photonic Services within context of GN3 project
Cooperation in Photonic Services

Innovation through participation




Photonic Services

S
. %
The GEANT Net wor K GEANT*"

A 7t generation of the pan-
European Research and
Education Network infrastructure
I continuation of a success story

A Connects 40 European countries
through 32 NREN Project
Partners & 4 NREN Associates

A 40 million users, 8000 institutions

A 50,000km of infrastructure and
12.,000km of lit fibre

A Outstanding service availability

connect e communicate « collaborate

Backbone topology 2s at March 2012, GEANT is operated by DANTE on behalf of Europe's NRENs,
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Photonic Services
GE ANT N RHafhsers & Associates

. %%
GEANTN

GEANT
ACOnet
Belnet
BREN
CARNet
CYNET
CESNET
EENet
RENATER
DFN
GRNET
NIIF
HEAnet
IlUCC
GARR
SigmaNet
LITNET
RESTENA
MARNet
University of Malta
MREN

SURFnet

Partners

Austria
Belgium
Bulgaria
Croatia
Cyprus
Czech Republic
Estonia
France
Germany
Greece
Hungary
Ireland
Israel

Italy

Latvia
Lithuania
Luxembourg
Macedonia
Malta
Montenegro
Netherlands

NORDUnet

PSNC
FCCN
RoEduNet
AMRES
SANET
ARNES
RedIRIS
SWITCH
ULAKBIM
JANET

Associate NRENs

BASNET
JSCC
RENAM
URAN

http://www.geant.net/About GEANT/Partners/pages/home.aspx

Nordic region (Denmark, Finland,
Iceland, Norway, Sweden
Poland

Portugal

Romania

Serbia

Slovakia

Slovenia

Spain

Switzerland

Turkey

United Kingdom

Belarus
Russia
Moldova
Ukraine
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http://www.geant.net/About_GEANT/Partners/pages/home.aspx

Photonic Services RN

G £ A N Atthe heart of the Global R&E Village GEANT'*

GEANT/" At the Heart of Global Research Networking

GEANT Coverage
. ALICE2-RedCLARA Network
B EUMEDCONNECT3 Network
M TEIN3 Network
HP-SEE Project
. AfricaConnect - UbuntuNet Alliance
B AfricaConnect - WACREN
I CAREN Network
SILK-Afghanistan
B SARInet Network

ORIENT

plus

!

/3 TEIN
§ == 2x10 Gbps \ f ?
ECLARA =
<R G @@ e OﬂﬂEC === 5 Gbps
w= 2.5 Cbps
w12 Gbps
— 1Gbps
w— 622 Mbps
e & w= 155 Mbps
o ——  34-45 Mbps
GEANT and sister networks enabling user
collaboration across the globe
March 2012
D;\ NTE GEANT connect e communicate » collaborate
GEANT is co-funded h\,r the Eumpean Commission within its 7th R&D Framework Pr ngramme RiEapiat Casmeniesii
www.dante.net www.geant.net This document has been produced w r financial assistar l E U'-im The con 1 this doc are the sole responsibility of DANTE Information Soclety
uemstar ed 2 ng the o the Enopean Urion and Med

http://global. qeant net/
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http://global.geant.net/

RedCLARA Network Topology
April, 2012

(G7) Guatemala
HAN) Honduras

BR) Brazil (Pof) (Mx) Mexico

B Brazil - Porto Alegre M) Nicaragua

L) Chile (PoP}) (PA) Panama (PoP)

(ca) Calombia (PE) Peru

CR) Costa Rica PY) Paraguay

(cu) Cuba United States
Uruguay
WiE) Venazuela

522 Mbps
— 500 Mbps
= 15§ Mbps
N Ghps - RNP

Thes project Is funded g A project implemented
by the Esropean Uinkan i oA by RedCLARA

® Created 2004
@ Connects 13 countries, almost 800
universities




Photonic Services

G £ A N The Best -connected R&E Network

Americas

CANARIE
CEDIA
CoNARE
CuDI

ESNet
INNOVA|RED
Internet2
NISN (NASA)
NLR

RAAP

RAGIE
RAICES
RAU2
REACCIUN2
RedCyT
RENATA
REUNA

RNP
USLHCNet

59

Canada
Ecuador
Costa Rica
Mexico
USA
Argentina
USA

USA

USA

Peru
Guatemala
El Salvador
Uruguay
Venezuela
Panama
Colombia
Chile

Brazil

USA

NRENS

out si de

Middle East & Africa

ANKABUT

ARN

PalINREN

KENET
MARWAN

Qatar Foundation
SARInet

TENET

TERNET

Asia & Oceania
AARNet
AfRENA

AM NREN
ASGC
AzZRENA
BdREN
CamREN
CERNET
CSTNET
INHERENT/ITB

United Arab Emirates
Algeria

Palestinian Territories
Kenya

Morocco

Qatar

Saudi Arabia

South Africa
Tanzania

Australia
Afghanistan
Armenia
Taiwan
Azerbaijan
Bangladesh
Cambodia
China
China
Indonesia

Europe

Asia & Oceania (cont.)

JGN2plus/NICT
HARNET
KazRENA
KOREN/NIA
KRENA-AKNET
KREONET2
LEARN
MAFFIN
MYREN

NKN

NREN

PERN2
PREGINET
SINET3/NII
SingAREN
TANET/NCTU
TARENA

ThalREN/ThaiSAR
N

ThaiREN/UniNet
TuRENA
VINAREN

conne

Japan
Hong Kong
Kazakhstan
Korea
Kyrgyzstan
Korea

Sri Lanka
Japan
Malaysia
India

Nepal
Pakistan
Philippines
Japan
Singapore
Taiwan
Tajikistan
Thailand

Thailand
Turkmenistan
Vietnam
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Photonic Services

GE£ A N project

Networking Activities (NAs) deal with the general
management of the project, publicity and dissemination of
results.

Joint Research Activities (JRAS) deal with the critical
analysis of future networking technologies and research into
new services.

Service Activities (SAs) of the project develop and deliver
services
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Photonic Services

CESNET

Established 1996 as non-profit organisation, association of
legal entities.

Public universities (26) and Academy of sciences

It operates:
National research and educational network i CESNET?2
Experimental facility 1 CzechLight
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Photonic Services
CESNET development

Dark Fibers (DF), since 1999
Nothing inLine approach (NIL), since 2002
Single fibre bidirectional transmission, sir2@02
Cross BordeFibres(CBF), since 2003

Open transmission system, sin€¥2
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Photonic Services
NRENSs as testbed for real-time appllcatlonsGEANT*

DWDM:
Cisco- 1410km

Open DWDM- 2660km,
Incl. 905km single fibre

100Gbpstrials reach:
1063km, 276 dB

655km, incl. 368km
single fibre, DCF+FBG

* all-optical lambdas are available in CESNET2 and CBFs T GvEten deus] FEE e




