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What is an NREN?

An NREN (National Research & Education Network) is a specialized ISP 
(Internet Service Provider) dedicated to supporting the needs of the research 
and education communities within a nation or global region

NRENs ISPs

Not for Profit For Profit

Peer only with other NRENs 

exchanging only academic routes

Peer promiscuously and 

exchange full Internet routes

Hundreds of large flows 

(single flow can be > network capacity)

Millions of small flows 

(mostly web page traffic)

Few customers 

(< 500 Universities & Labs)
10Ks – 100Ks+ Customers

Strong Relationship between 

NRENs & their Customers

No Relationship between 

ISPs & their Customers

Community of Users No Community of users
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This is a representative list of the first tier of globally interconnected NRENs.

There are another 50 or so NRENs not on this list. 
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GLIF: Global Integrated Lambda Facility
Does not show links < 10 Gbps
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Egyptian NRENs

NRENs in Egypt
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What are NRENs Used for?

 Academic Community NREN Applications

• Eduroam: World-Wide Roaming Access Service 

• E-Content Portals: Egyptian Science and Technology Portal

• Global NREN TelePresence Community

• Commodity Internet Service (sometimes)

 Bandwidth Intensive NREN Applications

Remote Large Instrument Control                    Massive Data Transfer Applications

Large Hadron Collider @ CERN

Electron Microscope @ Osaka University
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Cisco TelePresence
Resolution & Traffic Characteristics

2,073,600 pixels per frame

x 3 colors per pixel

x 1 Byte (8 bits) per color

x 30 frames per second

= 1.5 Gbps per screen 
uncompressed !

1920 lines of Vertical Resolution (Widescreen Aspect Ratio is 16:9)
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Compressed to 4 Mbps per 
screen

> 99% compression ratio!
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Global NREN TelePresence Community
Baylor University

California State University System

CENIC (California State R&E Network)

City of Boston 

City of Cambridge

Cisco Center for Excellence

Cornell University

Duke University

Florida International University

Fresno, CA Unified School District

Fryeburg Academy

Garden Grove, CA Unified School District

George Mason University

Georgia Tech University

Harvard University

Indiana University

Johns Hopkins University

Long Beach, CA Unified School District

Madison Area Technical College

Massachusetts Institute of Technology (MIT)

National Lambda Rail

New York University (NYU)

North Carolina State University

Oakland, CA Unified School District

Paradise Valley Unified School District

Pennsylvania State University

Pittsburgh Supercomputing Center

Purdue University

Rice University

Riverstone Energy

Smithsonian Institution

Stanford University

Towson University

University of California, Berkeley

University of California, Irvine

University of California, Los Angeles

University of California, San Diego

University Of Colorado 

University of Denver

University of Illinois Chicago

University of North Carolina Chapel Hill

University of Maine

University of Michigan

University of Missouri 

University of South Carolina

University of Southern California

University of Texas

University of West Virginia

University of Wisconsin

US National Science Foundation

Virginia Tech

Wake Forest University

University of Melbourne (Australia)

University New South Wales (Australia)

University of Southern Queensland (Australia)

University of Queensland (Australia)

Vienna University of Economics (Austria)

Universidade Candido Mendes (Brazil) 

University of Manitoba (Canada)

Peking University (China)

People's University (China) 

Zhongshan University (China)

Bibliotheca Alexandrina (Egypt)

Fraunhofer Institute (Germany)  

NATO C3 Agency (Netherlands)

Stenden University (Netherlands)

Museu do Design e da Moda (Portugal)

Technical University of Kosice (Slovakia)

Slovak University of Technology (Slovakia)

University of the Arts (United Kingdom)

University of Warwick (United Kingdom)

National University Singapore (Singapore)

American University of Dubai (UAE)

+ TATA TelePresence Customers & Public Rooms

+ some connectivity to AT&T Customers & Public Rooms

Most universities and university systems listed above have multiple TelePresence units.
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TelePresence in Education

Singapore
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NLR & ANKABUT demonstrate the first international 
TelePresence call between universities over NRENs

Pittsburgh Supercomputing Center

Pittsburgh, PA USA
NLR

ANKABUT

Khalifa University of Science, Technology 

and Research (KUSTAR) Abu Dhabi, UAE

Dr. Arif al-Hammadi (centre) presenting via WebEx (left) with Steve 
Cunningham and JJ Jamison joining via TelePresence (right)

HH Sheikh Nahyan Bin Mubarak Al Nahyan, Minister of Higher 
Education and Scientific Research (centre) in a lively debate with 

the “virtual” TelePresence conference participants.
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NRENs as Economic Development Engines?

• Universities have a mandate to contribute to their nation’s economic 
development and NRENs are one of the tools they use to do this

• Corporate Research Laboratories use NRENs to reach Universities 
and Research Labs

• Microsoft Labs connects to Internet2
• Cisco Systems’ Center of Excellence connects to National Lambda Rail

• Corporations communicate and collaborate with Universities using 
TelePresence over NRENs

• Cisco; General Electric; American Express

• National, Regional, and Global Research & 
Development Communities are built around NRENS! 
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