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Abstract
Gives an overview of the development in
need for high capacity in UNINETT, NOR-
DUnet and Europe. WDM is needed for the
next generation networks.
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History and capacity growth

e UNINETT provides Internet to R&E community
In Norway
About 500 members, 150.000 users, 330 links
and routers
main focus on 5 universities and 40 colleges
Distributed organization 25 people employed -
20 contracted

e Research : Satnet participation from 1973

e 1987 64 Kbps operational service- NORDUnet
was formed
1988 2Mbps
1992 Supernett - 34 Mbps
- abundant capacity then - filled up in 5 years
1995 34Mbps ATM to universities
1998 155 Mbps ATM expanded to few colleges
1999 34/155 Mbps to 10 more

e Core network outgrown next year
Uninett-2000 project to define next jump
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Testnet IPv6

e Separate Test Network based on ATM VP’s
- IPv6 backbone - 10-25 Mbps
6 Organizations

e University of Tromsg is running only IPv6 at stu-
dent home/lab

e Differentiated services testbed






Telecom market

Two companies use power supply lines

- country coverage 48 fibers

- Enitel - provides transport services

- ElTele - provides also ATM and city networks

Railway company subsidiary(Bane Tele)

- station to station - extra access at each end

- use existing internal fiber with STM-
equipment

Undersell 34/155 Mbps from Telenor by 70%

STM-1 cheaper to deliver than 34 Mbps but
more expensive ..



Infrastructure

Strategy : Fiber access before copper to the
colleges/universities

Laying down own fiber in cities - Bergen gas
pipes

Leased, dark fiber when possible/affordable,

STM-1 radio links where possible
- pay back in less than a year compared to
leased fiber

Municipal fibering projects - education & gov-
ernment
- Creates need for local IP traffic exchanges

Governmental talk about equal access to net-
work
- for every community(450) - study underway



e Internal cabling in universities and colleges is

good
- gigabits/sek Ethernets is there in the back-

bone
- copper to the desk



Applications

Super-computing
- Weather forecast need Gbps
- Distributed file systems

Distributed education - needed

- student numbers fluctuate, vacancies for staff
- 1 college produce already 1000 hours of video
education

- 80-100 sites havelis buying remote video
equipment

Tele-medicine - remote surgery surveillance
using MPEG2

Earth observation satellites(Eiscat)

- lots of data - potential users in Europe

- fiber to Tromsg site now - Satellite from Sval-
bard



e Multicast being enabled to everyone
- video means much more traffic
- National television and radio channels- low
quality - now
- 25 people used TCP - about 5 used muilti-
cast(UDP) in October :

e Sheer normal traffic volume increase mandates
upgrades !



Internationally

e NORDUnet is growing from 3 to 6 STM-1 to the
US next year
- Oslo-Stockholm is 2*155 Mbps (half circuits)
- 100+ Mbps for TEN-155 now

e NORDUNET 2 applications programme(3.8Meuro)
- distance education and libraries
- Tele-medicine and infra-services

e WDM make bandwidth abundant and cheaper
to produce
- More fiber is coming in across the Atlantic
- International links has been extremely over-
priced
- liberalization moves forward and competition
IS growing
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How to grow

STM-1 to n*STM-1 limit user to sub STM-1 ca-
pacity

STM-4 i1s a short relief - costly SDH-
Infrastructure

ATM and SDH used for lower speed access up
to 155Mbps

Routers in the backbone with 2.4 Gbps ports

WDM-equipment the new basic carrier-infrastructure

UNINETT and NORDUnet are talking to
providers

National high speed pilots - Surfnet, DFN,
INFN-GARR,+ ?(V.Reijs)

Operators is preparing themselves for commer-
cial demand and may cooperate with academia
on WDM-based services
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Summary

e We need a pan- and extra-European Giga-
bit/second infrastructure

e We want 1 color now for production and 1 for
test
- clock by 2.4 Gbps now
- clock by 10Gbps in a few years

e Communication equipment is too expensive
- router cost Is a major cost factor building
even 155Mbps based networks - competition is
needed !
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