Campus Network Best Practices:
RENs Around the World

Dale Smith
Network Startup Resource Center
dsmith@nsrc.org

This document is a result of work by the Network Startup Resource Center (NSRC at http://www.nsrc.org). This document may be
freely copied, modified, and otherwise re-used on the condition that any re-use acknowledge the NSRC as the original source.

0 ‘ UNIVERSITY OF OREGON NSR‘

eeeeeeeeeeeeeeeeeeeeeeeeeeee


http://www.nsrc.org/

Research and Education Networks

 Some Terminology
— Research and Education = R&E

— Research and Education Networks = REN
— National REN = NREN

* Globally, the REN connectivity Is very
complex and very difficult to understand
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REN Characteristics

* High bandwidth networks
— 10G backbones with 40G and 100G coming

— Research typically needs uncongested networks

* Which means many RENSs are lightly used with lots of
unused capacity (we call it headroom)

* Low latency
— Terrestrial fiber

* Open Networks with no filtering
— Firewalls can make it hard for ad-hoc activities
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REN Ecosystem

* A layered model
— Global Connectivity
— Regional RENs
— National Research and Education Networks

— All users are connected at the campus
network level

* No scientist is connected directly to a National
Network. They are all connected to campus or
enterprise networks
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REN Topics

* Alook at the Global and Regional REN
environment

A closer look at USA RENSs
« How does this relate to South Asia
« NREN IP Transport Models

* Technical Requirements for campus
networks and NRENSs
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Global REN Connections

« Connect Regional or National networks
together

* Tend to be longer, more expensive circuits
* Not always well coordinated

* Routing policies often inconsistent

* Always are peering networks
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GEANT " At the Heart of Global Research Networking
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Asia-Pacific Backbone Topology
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Regional REN Connections

* Connects RENSs of individual countries within
a geographic region
— TEIN is a good example
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Regional REN Connections

* Most regional networks have funding from
European Union
— EUMedConnect
— TEIN/TEIN2/TEINS3
— GEANT
— ALICE/ALICE2 — RedCLARA
— AfricaConnect/Ubuntunet
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RedCLARA March 2011
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The South Asia REN Picture
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What to do in Bhutan

* Bhutan has a small population

* TEIN will only provide one connection per
country

* Where will that connection go?

* DrukNet could be reconfigured to provide
a dedicated network for Research and
Education

— Then, TEIN could connect to DrukNET
o NSRC

eeeeeeeeeeeeeeeeeeeeeeeeeeee



DrukNet as DrukREN
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DrukNet as DrukREN

* | don’t normally recommend using an ISP

to provision a REN, but in this case, it may
be a good choice.

* | suggest that DrukNet make changes to
accommodate REN activities:

— Run link from University to POP at maximum
data rate

— Make in-country bandwidth free
— Only rate limit International Internet access
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Suggested DrukNet Changes
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Questions/Discussion?

This document is a result of work by the Network Startup Resource Center (NSRC at http://www.nsrc.org). This document may be
freely copied, modified, and otherwise re-used on the condition that any re-use acknowledge the NSRC as the original source.
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