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Introduction to ICAIR:

Accelerating Leading Edge Innovation
and Enhanced Global Communications
through Advanced Internet Technologies,
in Partnership with the Global Community

« Creation and Early Implementation of Advanced Networking
Technologies - The Next Generation Internet All Optical Networks,
Terascale Networks, Networks for Petascale and Exascale Science

- Advanced Applications, Middleware, Large-Scale Infrastructure, NG
Optical Networks and Testbeds, Public Policy Studies and Forums
Related to Optical Fiber and Next Generation Networks

 Three Major Areas of Activity: a) Basic Research b) Design and
Implementation of Prototypes and Research Testbeds, c)
Operations of Specialized Communication Facilities (e.g., StarLight,
Specialized Science Networks/Science Research Platforms)
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StarLight — “By Researchers For Researchers”

StarLight is an experimental
optical infrastructure and
proving ground for network
services optimized for

high-performance
Multiple
10GE+100 Gbps
StarWave
Multiple 10GEs
Over Optics —
World’s “Largest”

10G/100G Exchange

First of a Kind

applications

Enabling Interoperability

AtLl, L2, L3

View from StarLight

Abbott Hall, Northwestern University’s
Chicago Campus
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Global Research Platform: Based On The Global Lambda
Integrated Facility

Visualization courtesy of Bob Patterson, NCSA; data compilation by Maxine Brown, UIC.
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IRNC: RXP: StarLight SDX A Software Defined
Networking Exchange for Global Science Research and

Education

Joe Mambretti, Director, (-mambretti@northwestern.edu)
International Center for Advanced Internet Research (www.icair.org)
Northwestern University
Director, Metropolitan Research and Education Network (www.mren.orq)
Co-Director, StarLight (www.startap.net/starlight)

Pl IRNC: RXP: StarLight SDX
Co-Pl Tom DeFanti, Research Scientist, (tdefanti@soe.ucsd.edu)
California Institute for Telecommunications and Information Technology (Calit2),
University of California, San Diego
Co-Director, StarLight
Co-PlI Maxine Brown, Director, (maxine@uic.edu)

Electronic Visualization Laboratory, University of lllinois at Chicago
Co-Director, StarLight
Co-PI Jim Chen, Associate Director, International Center for Advanced Internet
Research, Northwestern University

National Science Foundation
International Research Network Connections Program
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Emerging US SDX Interoperable Fabric

. IRNC SDX

. IRNC SDX
. IRNC SDX

GENI
SDX IRNC SDX

GENI
SDX
IRNC SDX

ST “RLIGHT"









Emerging Topics In Advanced Networking

Transition From Legacy Networks To Networks That Take Full Advantage
of IT Architecture and Technology

Extremely Large Capacity (Multi-Tbps Streams)

Specialized Network Services, Architecture and Technologies for Data
Intensive Science

High Degrees of Communication Services Customization

Highly Programmable Networks

Network Facilities As Enabling Platforms for Any Type of Service
Network Virtualization

Tenet Networks

Network Virtualization

Network Programming Languages (e.g., P4) API (e.g., Jupyter)
Disaggregation

Orchestrators

Highly Dlstrlbuted Slgnallng Processes
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GENI - ICAIR P4 Testbed - Integrated With GENI
StarLight SDX

In Partnership With The GENI Initiative, ICAIR Is Developing a P4
Testbed for Computer Science Research.

The Testbed Will Be Integrated With the GENI SDX At StarLight
P4 (Programming Protocol-Independent Packet Processors).
An Emerging Networking Programming Language,

A Domain Specific Language for Network Protocols.

Highly Flexible In Contrast To OpenFlow

Testbed Based on Tofino (Barefoot Networks) Switches

Compiler (V16) Enables Rules To Be Dynamically Implemented In
Chip
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Other Notable ICAIR Suported Testbeds

International Al Testbed (Currently Being Designed)
International DTN Testbed

LHC P2P Service

High Performance Digital Media Network (HPDMnet)
Geophysical Sciences Testbed

Content Routing Network

AutoGOLE

MEICAN/Network Service Interface (NSI)
AmoebaNet

Cisco Information Centric Networking Testbed (ICN)
SD-WAN Testbed
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"Any opinions, findings, conclusions or recommendations
expressed in this material are those of the author(s) and do not
necessarily reflect the views of the Networking and Information

Technology Research and Development Program.”

The Networking and Information Technology Research and Development
(NITRD) Program

Mailing Address: NCO/NITRD, 2415 Eisenhower Avenue, Alexandria, VA 22314

Physical Address: 490 L'Enfant Plaza SW, Suite 8001, Washington, DC 20024, USA Tel: 202-459-9674,
Fax: 202-459-9673, Email: nco@nitrd.gov, Website: https://www.nitrd.gov
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