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Telepresence Collaboratories
are about the future...

= NSRCs

= Research facilities for synthesis, processing, and fabrication of
nanoscale materials

= Co-located with existing user facilities (synchrotron radiation light
sources, neutron scattering facilities, , & other specialized
facilities) to provide characterization and analysis capabilities

= Operated as user facilities; available to all researchers; access
determined by peer review of proposals

= Provide specialized equipment and support staff not readily available
to the research community.

= Conceived with broad input from university and industry user
communities to define equipment scope
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US Department of Energy




Phased Construction: 2001-> 2005
Begin Operation: 2006->2008

- Expt. Data Generator/ On-Line Collaboratories
Regional User Facilities to Build & Characterize at the Nano Scale
In-house R&D in NanoScience Specialized to Local Expertise

- Simulation Data Generator
Synergistic Understanding of Structure/Properties Relationships , Design of New Materials
Strongly Coupled to the Local R&D and Local/Remote Computational Resources

- On-Line Collaboratory Functions
Investment / Coordination with Local University Programs

~ 100 -200/Year/Center
~ 500 - 1000 External Reseachers
~ 30 - 50 FTE’s Internal Researchers

~0.4-8Th/User
VTC’s /AG Nodes / DCS / Streaming Data




But we don'’t generate that
amount of Datal!

Everyone may not do
this now... but a
growing number of
you will start
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Position Resolved Diffraction

Where does TP Collaboration Fit?

m /nnovation and the big questions
— opportunities for the future
— multidisciplinary opportunities
— changing the “rules of the game”
m Status
— implementation and deployment
— early adopters
— SOTA experiments
m Future
— community engagement
— Roadmaps
— community input and assessment




TP Collaboratory Potentials

New problem solving capabilities

— rapid assembly of virtual teams

— access to remote facilities and experiments

— interfaces to distributed data archives/experiment repositories
National and international cyberinfrastructure leverage

— corporate and government commitments

— billions of dollars in leverage

» commoditization of infrastructure

Distributed facility and collaboration access
— Equipment sites (ES) and distributed collaborators
— cooperating institutions and policies

Strong security features
— Ssecure experiment control and data sharing policies

Resource discovery and monitoring services
— available resource identification and continuous status monitoring

TelePresence is About Community Building

m Socialization and community
— multidisciplinary groups
* Physics, Chemistry, Biology, , Materials, Engineering,,...
— geographic distribution
m Enablers
distributed, unique experimental facilities
multimodal collaboration systems
distributed, large-scale data archives
leading edge computing systems

m Opportunities and challenges
— creating 21st century infrastructure
— nurturing a sustainable, multidisciplinary community




Working Together: Infrastructure

m Telepresence = v
— teleobservation "
» remote observation of experiments
— teleoperation
* remote control of resources
m Collaboration support
— collaborative tools to support distributed R&D teams
» community codes to provide software tools for research
* collaborative frameworks
» frameworks for simulation
m Repositories of resources
— experimental data, numeric simulation results
— digital content (e.g., movies, video)
— software tools
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Layered Approach to Computational Mediated Science

Applications Computational TPM / Science
Grid Portals
Access Services & Technology Computational Services
GRID Grid Services
ArCh itectu re (resource independent)
Grid Fabric
(resource dependent)

Networking, Devices and Systems




The Grid

Infrastructure & Computing

What can it do?

Exploit underutilized resources

—Virtual Organizations
*Data Grids

*Collaboratories
—Resource Balancing
—Parallel CPU resources
—Reliability
—Strong Security (if needed)

More Info... http://'www.globus.org

The Grid in Collaboratories
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TP Architecture Approach

m Common Iinfrastructure that can used across
wide range of applications
— Balance generic mechanisms, extensibility for future
growth, efficiency for application specific tasks
m Validate against user requirements
— Input from user requirements analysis
— Build on proven technology base

TPC Grid Data — Current Elements

Local Repository
Central Repository
APIs — Run locally on the Grid’s OGSA Web Services
— File Management Services
— Meta Data Services
— Data Mapping Services
Data Viewers
— Streaming (numeric, X/Y graph)
— Stored (X/Y graph, 2-D structure, video)




Current Data Elements
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TelePresence Collaboration Enables Access to
Resources via the Internet




TelePresence Operations Architecture
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Univ. of Nevada - Reno
Sept. 2002

Rensselaer Polytehnic Inst.
Oregon State Mar. 2003

Oct. 2002 NEESgrid
TelePresence System

b J of Illinois
May 2003 = May 2003

Univ. of Texas
June. 2003

Nestor J. Zaluzec SI -Team: Materials Science Division , ANL
Daniel Kuchma Expt-Team: Civil Engineering Department, UIUC

TelePresence System - Basic Hardware Components
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TelePresence System - UIUC
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NEES Demo Frames Version.html - Netscape
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Welcome to NEESTEM Pioneering Science and Technol ogy
ARGONNE NATIONAL LABORATORY el e imerany o ovcnce,

‘Welcome to the NEES TFM Site

This TelePresence Server is one of the of remote collaboration tools which is enabled by means of the
NEESGrid. This system is being developed to enable a TelePresence Observation Mode in
Earthquake Engineering Laboratory Environments.

= Each of the TelePresence Server Windows is organized as a module which is linked into a thin client
S Web-Enabled page. They can be accessed by selecting the appropriate button at the left hand side of
your screen. The functionality of these buttons will change during the course of the NEESGrid

Maoroscope Project.

Expt. Window

Auad Yideo HARDWARE and SOFTWARE
READ the Next Section !!!
Gallab, Viindow

ExiotaEnok
» Your MONITOR should at least 1280x1024 pixels @ 16 bit color
 Your CPU should be at leasta Pentium IV or PowerPC @ 800+ Mhz
+ Your Operating System should be MS Windows 2000, Mac OSXeor RH Linux 7.3
» Your Network should be at least a T1 ~1.5 Mbis or better
LARRIEHD + You must have Java 1.3x installed on your System

» The recommended Brower is Netscape V 7.x

FAQ / Help / Email

Currently all TelePresence steaming video feeds linked by this site use Server Push Technology
TPMSite Configuration in a Netscape WWW Browser window. The use of other browsers (such as MSIE) will give
Release I3 beta sub-optimal (or sometimes no) video images. Provided below is a link to the RECOMMENDED
e Zatior o Nz Netscape version which has been tested on Mac's, PC-Linux, PC-Win98, PC-Win2K and Sun
Solaris boxes.

Select Version: DownlLoad Netscape 7.x

) [ B OF [ | Document: Done (0 533 secs)

Welcome *General Information

Macroscope *TeleRobotic Camera Controls

Evpt. Windauw *Larger Windows
Guad Video *Multiple Windows
Gellab, Window *Multiple Sites
ExHote Book *Electronic Notebook
LFAa telp  Erai *FAQ/Help

Admin Tocls *Administrative Functions
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ENotebook
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Expt. Window Date: Tue Apr 1 2031110 2003

Author: Nestor J. Zaluzec
e Title/Subject: Welcome to the TPM Electronic Notebook

Guad Yidea . PagelD: ENotebooklniro.ixt

Guad Video
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Contents:
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- Welcome to the TPM Electronic Notebook:
Gollab. Window ~ Nestor ] Zaluzec -
Erhiota Book - Materials Seience Division -
- Argonne National Lab -

FAQ / Help / Email
o Infroduction to the TPM ENotebook

EsHotaBook
Adrin Tools
This Electronic Notebook (ENotebock) is an WWW enabled electronic
system having a Browser based Graphical User Interface (GUT)
4 Wwhich allows individuals to store, review, search and share:
FAGQ / Help / Ernail Rl fext, images, and to a limited extent documents
- Sheta

Verion 20030715072 There are a number of different types of " Notebooks* (electronic or otherwise)

Wwhich

cording
7 systems today. These range fom simple spread sheets, to polished commerical versions
Adrin Tools as well as a variety of to open source code. Each has their own role
and applicability. No single "noteboolk! can hope to fulfill the needs
of all individuals, and this ENotebook is no excaption. It hasa
functional design based upon a model of how some experimentalists work, but
it should not be expected to fit the way everyone works

Historically, this implementation can trace its roots back to a design developed

in April of 1996 by Geist and Nachtigal of ORNL and was part of the DoE2000
project. The original ORNL implementations (Version 1.00-107) were useful for simple
%ext data entry , and have been used widely However, that design did not fit the
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Ductility 1 corresponds to a displacement bigger than the displacement
expected during the Functionality Evaluation Earthquake (FEE) and no
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Administrative (Local )
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Project Model
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Key Additions:
Project has many events, which categorized in five types
All the events have trials and versions

Project deals with certain specimen; but specimen modeling varies
widely: domain dependent, project dependent, experiment dependent

Sensor Model (generated by Ontoviz)
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Middle/High School Collaboratories

Evolution of TelePresence

Computationally Mediated
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Microscopy & Microanalysis 2005
Joint - MSA, MSA, AMMS, MNZ, CAPSEM, IMS

*Pre-Meeting Congress

Microscopy & Microanalysis *Sunday Short Courses
2005 *Presidental Happenings

Honolulu, Hawaii ]
! *Symposia
Tutorials
FIG’s
Biological Sciences
Physical Sciences
Adv. Inst. & Tech
Contributed
*Posters
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