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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 Science

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

Three Major Areas of Activity: a) Basic Research b) Design and
Implementation of Prototypes c¢) Operations of Specialized
Communication Facilities (e.g., StarLight)
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Advanced Communications Research Topics

 Many Current Topics Could Be Considered
“Grand Challenges” In Communications

— Scaling the Internet from A Service For 1-2 Billion
Individuals (Current) to 4-6 Billion (Future) and Beyond

Improving the Current Internet (Creating a “Better
Internet,” Removing Limitations, Adding Capabilities,
Increasing Security, Reliability, etc.)

Migrating Services from Layer 3 Only to Multi-Layer
Services, Including L2.5, L2, L1, e.g., Lightpaths

Creating the “Internet of Things” (Currently 5 Billion
Devices Are Connected — Soon 20 Billion)

Migration the Internet From Data and Image Services To
Rich Multi-Media Services

Adding Massive Additional Capacity
Empowering *Edge* Processes, Applications, and Users

* Creating a Fundamentally New Architecture and
Technology That Allows for Accomplishing All of
D CCAIR ST RLIGHT




Paradigm Shift — Ubiquitous Services Based on Large Scale
Distributed Facility vs Isolated Services Based on Separate
Component Resources

Traditional Provider Services:
Invisible, Static Resources,
Centralized Management,
Highly Layered

Distributed Programmable Resources,
Dynamic Services,
Visible & Accessible Resources,
Integrated As Required, Non-Layered

Invisible Nodes,
Elements,
Hierarchical,
Centrally Controlled,
Fairly Static

I

Limited Services, Functionality,

exibility, Expandability Flexibility, Expandability
=.Releasing the Fully Potential of Digital Technologies ST RLIGHT"
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A Next Generation Architecture: Distributed Facility Enabling Many Types
Network/Services Enabled By Capacity + E

Environment: VO

Environment: Real Orgl
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Environment: RFIDNet

Environment: Bio Org

Environment:

Large Scale System Control

Environment: Global App
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Informatics Research
Network
ANDRILL.: www.nbirn.net
Antarctic
Geological
Drilling
www.andrill.org

@

GEON: Geosciences
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MARS New Gen Cable Observatory Testbed -
Canturina Real-Time Basic Environmental Data

1st MARS
Installation Oct
2005 -Jan 2006
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Digital Media (iGrid 2000, Yokohama Japan

USA, Canada, Japan, Singapore, Netherlands, Sweden,
CERN, Spain, Mexico, Korea)

GIiDVN: Global Internet

Dlgltal Video Network

Digital Video Working Group, Coordinating
Committee for International Research Networks
CERN, Switzerland

APAN, Japan; KDD, Japan

APAN-KR, Korea; Seoul National University, Korea
SURFnet, The Netherlands

DFSCA-UNAM, Mexico

SingAREN, Singapore

Universitat Politecnica de Catalunya, Spain
Royal Institute of Technology, Sweden

Int” | Center for Advanced Internet Research
(iCAIR), Northwestern, USA

GIiDVN projects have enhanced media capabilities for the next-
generation Internet, enabling new applications to interoperate
throughout the world.

www.icair.org/inet2000
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High-Performance Digital Media

For Interactive Remote Visualization (2006)
* Interactive visualization coupled with ‘ 3 ;
computing resources and data storage
archives over optical networks enhance
the study of complex problems, such as
the modeling of black holes and other
sources of gravitational waves.

« HD video teleconferencing is used to |
stream the generated images in real time Center for Computation and Technology,

from Baton Rouge to Brno and other Louisiana State University (LSU), USA
Northwestern University

locations MCNC, USA
NCSA, USA
Lawrence Berkeley National Laboratory,
USA
Masaryk University/ CESNET, Czech
Republic
Zuse Institute Berlin, Germany
Vrije Universiteit, NL

http:/Isitola.fi.muni.cz/sitola/igrid/

Q C www.cct.Isu.edu/Visualization/iGrid2005 ST “RLIGHT"
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4K Media

4K Digital Media
Ultra High Definition
Digital
Communications

RN -

Digital communications using SHD transmits

E[ ] ‘.. .1, ?‘ |
extra-high-quality, digital, full-color, full motion LLLL““
images.

4k pixels horizontal, 2k vertical ?i oy
4 *HDTV -24 *DVD

4K Video is approximately 4X standard HD

HD = 720x1280 or 1080x1920 pixels

4K = 3840x2160 pixels

www.onlab.ntt.co.jp/en/mn/shd
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8k Media Experiments At the Univ of Essex
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Testbed Demonstrations With National Science Foundation
at the Annual Conference of

The American Agsociation for the Advancement of Science
February 009
Using An Optical Fiber Extension from Stz rnghthLIF

ransLight / StarLight, University of lllinois at Chic: |
Northwestern University > .

\ k ional Research )

Internd
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April 2012 | Volume 100 | Nun

Proceedlngsv

SPECIAL ISSUE

Frontiers of Audiovisual
Communications: Convergence of

Broadband, Computing & Rich Media

Point of View: Video Systems “Beyond HDTV”
i ast: 1930-1939

he Future Internet
Will Provide
Rich Multi Media

Invitational Paper
Evolution of Optical Networking
Toward Rich Digital Media Services

Admela Jukan and Joe Mambretti
April 2012
Vol 100, Number 4
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StarLight — “By Researchers For Researchers”

StarLight is an experimental

optical infrastructure and

proving ground for network

services optimized for A
high-performance applications g i it 55 '.’ T
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ICAIR: Founding Partner of the Global Lambda Integrated Facility
Available Advanced Network Resources

Visualization courtesy of Bob Patterson, NCSA; data compilation by Maxine Brown, UIC.

www.glif.is ST “RLIGHT"
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StarWave Designs 1.1, 1.2, 1 3"
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Rhase 3 L1/L2

~ 100 G

L2 100 GE
Client

Services
L2 100 GE

Client
Services, Equipment
At StarLight or Remote

ST ‘RLIGHT"




Using 100G Network Technology in Support of Petascale Science
A Collaborative Initiative Among NASA, NLR, NOAA, Northwestern/iCAIR, SCinet & UIC/LAC
Also Using Intemet2’s Multi-Vendor 100GigE Infrastructure Between Starlight and SC10

Demo Summary

1x100Gbps full-duplex across:

1x100Gbps full-duplex across:

1x100Gbps full-duplex across:
8x10Gbps full-duplex aoross:
40Gbps disk-to-disk between:

40Gbps disk-to-disk across:

*bi-directionally J. P Gary 11/01/10
11/29/10




SCinet
Seattle D D
Ciena Ciena o | Alcatel © Ciena
6500 | 6500 770 5410
LR4
3 |\ | 600WChicago
Ci 4 Juniper
Force10 Force10 e T1600
I 54810 S4810

to be installed =1 StarLight
enceE—— 100GE MAX
f— met2
12x10GE e

e  Etnet L. Winklesr 10/14/11




International Global Environment for Network Innovation
(iGENI)

NC STATE UNIVERSITY

UNIVERSITY
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The Optical STAR TAP




Enabling grids with
advanced communication
technology
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www.startap.net/starlight
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