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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

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

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

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

Traditional Provider Services: Distributed Programmable Resources,

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

Invisible, Static Resources,
Centralized Management,
Highly Layered

Limited Services, Functionality, Unlimited Serwc_:e.s_, Functionality,
Flexibility

Cloavibilityv,
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Motivation 1: Large Data

ATerabyte [ 1,000,000,000,000 bytes OR 1012 bytes]

APetabyte [ 1,000,000,000,000,000 bytes OR 1015 bytes]

AExabyte [ 1,000,000,000,000,000,000 bytes OR 108 bytes]

AZettabyte [ 1,000,000,000,000,000,000,000 bytes OR 10%! bytes]

AYottabyte [ 1,000,000,000,000,000,000,000,000 bytes OR 10%* bytes]
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Motivation 2: Distributed Facility Enabling Many
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Motivation 3: Data-Intensive Science &
Engineering-e-Science Community Resources
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http://www.sdss.org/news/features/20001005.ded.html

Motivation 4. Special Data, e.g.,Clouds for High-
Performance Digital Media

A Interactive visualization coupled with
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.

A 4K Digital Media Transport (4*HD)

A 8k Digital Media ‘ 3 | I | 3
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Open Cloud

(7, Consortium




Cloud Context

A To Date, Clouds Have Been Successful

A However, Current Clouds Have Limitations

A For Example, They Do Not Necessarily Provide
Optimal Performance

A Also, Current Clouds Are Oriented Toward
Providing Support For Many Billions of Small
Dat a Over Commodity nBe:c
Networks

A Current Clouds Do Not Provide Optimal Support for

Large Capacity Data Flows and Extremely Large

Amounts of Individual Data Components

A They Have Not Been Integrated Into Next

Generation Networking Capabilities

AThev Do Not Handle & red Data Well i
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A Scientific Perspective

A Scientific Research Requires The Resolution of
Extremely Complex Problems

A Scientific Research Requires The Design And
Creation Of Specialized Tools

A Increasingly, These Tools Are Being Created
Using Digital Technologies

A Because of the Complexity and Scale of Major
Scientific Problems, Many Areas of Research
Encounter Technical Barriers Years Before They
Are Recognized By Other Domains

A Technical Solutions That Are Created Later
Migrate To Wider Communities

A FutureScope

A Can Large Scale Science Use Clouds? Not Until
the Limitations Described Earlier Are Addressed
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Components Comprising Environment

A Overall Architecture, Cloud Architecture
A Data Architecture
A Compute Facilities
A Storage Architecture/Facilities
A Network Architecture, Protocols, Performance and
Technology
Note=>Ultra High Performance Networks Can
Make Remote Data Appear To Be Local
AKey Foundation for Clouds
AClouds Can Be Significantly Enabled By Using
New Types of Communication Services and
Technologies
A=> Beyond Legacy Internet Services
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