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# For E2E servicesi dark fibre is really needed.
A First mile issues with fibres in many places.

A Wireless can be used too but limitations may be rather
significant (no WDM, 10G predicted, but higher speeds?,
reliability and availability...).

# First DF in CESNET in 1999, 2.5 Gb/s PoS.

A Ethernet-based E2E services, shared capacity, VLANs (not E2E
really).

A More DFs have been acquired since then.

®Fir st il nternational al ambd e

A Connected to NetherLight, Amsterdam, the first international
lambda exchange point of GLIF (now GOLEs ), 2.5 Gb/s SONET.

A Ethernet-based E2E services, dedicated EOSONET channels.
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@ Both first (national and international) 2.5 Gb/s links
were single channels, no CWDM or DWDM,

# Evident limitation for E2E circuits/channels/lambdas
when DFs are available.

AaGreyod router interfaces with I

A SONET/SDH repeaters only, no optical amplifiers.

@ Problem with international links because no DFs were
available at that time (this situation has changed).

# But the national infrastructure (MAN/WAN) started to
utilize DFs more and more and CWDM/DWDM
technology became available and economicaly feasible.
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Progress with  First attempts and trials (GLIF)
u@GLIF l inks for new experin
circuits).

# The 2.5 Gb/s GLIF link to NetherLight upgraded to 10
Gb/s in September 2004.

# Another direct 10 Gb/s GLIF link to StarLight, Chicago
from December 2006.
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# Evolution of the CESNET network 19991 2007 (not with all details).

# 2002: first optical amplifiers (EDFA) # 2004: first CLA
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@kJCESN ET2 network 2008
A 4700 km of DFs

A Including 980 km
single DF links
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