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/ JINTERNET ey Health Science Members

« 111 Academic Medical Colleges (AAMC) and
their medical centers

« 130 Health Science related colleges
« Public Health, Nursing, Dentistry, Pharmacy
 Affiliate Members
* NIH, NSF, NASA, NOAA
- Howard Hughes Medical Institute
* Pharmaceutical Companies
« Johnson&Johnson, Pfizer, Eli Lilly
* Industry

* Prous Science, Cisco, IBM, Microsoft, SUN,4
Polvcom Ford Motor Combanv
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Why Physu:lans Participate in Internet2

 Distributed data sharing
 Electronic Health Record
» National Health Initiatives (ONCHIT)
 Remote and Assisted Surgery
- Remote Instrumentation
- Real time access to remote images

» Collaboration independent of boundaries
« Geography: Second Opinion Networks
« Time: Learning Technology (Distance Education)
- Computation: Knowledge Management

* New technigues and procedures

 Surgical Planning
- Digital Anatomy
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Increasingly specialized information
Access to expertise at remote locations

Multiple learning modalities
Access to resources not otherwise available

Dynamic screen

charts |
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Slide courtesy:
Ratvati Dev, Stanford University
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i .t%e/ tists Participate in Internet2

*Need for continually increasing
bandwidth to support the increasingly
finer resolution of data resources.

*To address policy Issues such as the
security and privacy requirements that
must be met for the use of information

that originates with or about a patient.

*To remove roadblocks as they confront
the increasing need to collaborate
across political (including state and
federal government), academic, defense

And cacrciiritnr and ~commarecinal
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'BI'O’IECh datals BIG BANG

It's like Moore's Law on steroids:

The total volume of biological data worldwide,

having doubled every 18 months in recent years,

IS now doubling every half a year to three months.
And this isn't a momentary spike, but a long-term
trend that may require new ways to measure, analyze
and mine biological databases.

Chappell Brown

EE Times 8
(04/25/2005 10:00 AM
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MIEMNSealthiScience Grand Challenge

Courtesy: Peter Hunter, University of Auckland
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EACH BRAIN
REPRESENTS
A LOT

OF DATA

Volume sizes by resolution -
brain = 1500 cm?®

GB = Gigabyte = 10°
TB = Terabyte = 10'?
PB = Petabyte = 10"

Comparisons must be made Voxel size B&W (1 Bip) Highres (2 Bip) Color (3 Bip)
across several image sets cm 15KB 3KB 4.5KB
@& mm 1.5 MB 3 MB 45MB
e 10 um 1.5TB 37B 45TB
Slide courtesy of Arthur Toga (UCLA) B\J pm 1.5PB 3PB 4.5 PB

P\ | g



Tlme Needed to Move Brain
Images Acress the Internet

INTERNET«»

Voxel size: 1 um
Imaging Technology: Color MRI
Data generated: 4.5 Petabytes

1,062,925.17 weeks 56 Kbps Modem
59,523.8 weeks Broadband Internet
181.7 weeks Typical LAN

10.6 weeks
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lomedical Informatics Research Network
BIRN)
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BIRN Sites
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@ @ Abilene Backbone

Revisad Fedruary 10, 2005

Funded by: NCRR/NIH
Mark Ellisman, PhD,Univ. California San Diego, SDSC

www.nbirn.net 12
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BIRN

BIOMEDICAL INFORMATICS RESEARCH METWORK

S
o

| BIRN NO
Monitoring UCSD/SDSC

Network

Monitoring

*Network CRR
Switch

g
t

Y
NN

(@

GB Switches

—'
y — 2

BIRN Network
Management

*BIRN Statistics

*BIRN Network = O3
Probe SRS —

* Network
Attached
Storage -

* Grid POP/
SRB, Globus

N2400 — Gigabit Network Probes
NAS
1-10TB —

Wired and
Wireless

*General
DL380 NOC Servers and

PUrpose (eg.. Testers/Analyzers

encryption)

* UPS for Rack

Ultimately, Access from
Anywhere to BIRN DATA
BIRN Site Rack Everywhere



http://www.nbirn.net/index.htm

NIH Readmap:
“nilreadmap:nih.gov

INTERNETs

 What are today’s most
pressing scientific challenges?

 What are the roadblocks to
progress and what must be
done to overcome them?

* Which efforts are beyond the
mandate of one or a few...but
are the responsibility of (NIH
as) a whole?

E. Zerhouni, M.D.
Director, National Institutes of Health
14
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0 o Implementation Themes

~ Catalyzing
Team Science

New Pathways to
Discovery

 Research Teams of
the Future

* Reengineering
Clinical Research

June 23-24, 2003
Natcher Conference Center
National Institutes of Health N
Bethesda, Maryland

Dngl’rcl B|ology
The Emerglng Porod|gm

Enterprise

INFORMATION 00100/ 00/0/4

o 52 8

. National Electronic -

HEALTH

gag
=35§§§§§i
g 38 g 833
a ™ j

Fzggs

Clinical Trials and
Research Network
(NECTAR)

Yy S
L\

92@1
§f i
% d




. Nm" n Research Team of the Future:

Cancer Blomedlcal Informatics Grid

Global Cancer
Research
Community

Grid deployment
to Cancer
Centers

Bioinformatics

Infrastructure
Funded by: NCI/NIH
http://cabig.nci.nih.gov/ « Public data
David States, MD, PhD 16

sources


http://images.google.com/imgres?imgurl=www.nature.com/nsu/010215/images/mouse.jpg&imgrefurl=http://www.nature.com/nsu/010215/010215-1.html&h=152&w=159&prev=/images%3Fq%3Dmouse%26svnum%3D10%26hl%3Den%26lr%3D%26ie%3DUTF-8%26sa%3DN

INTERNETs

Medscapes www.medscape.com

. Farticipating group nodes

Source: Nat Rev Cancar & 2004 Malura Publishing Group 17
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w cancer Biomedical ™
ca B , G Informatics Grid

caBIG pilot status - participation

Group Funded Centers | Volunteer/Affiliated
(participants) Organizations
Trials (152) 17 21
Integrated 24 15
research (157)
Tissue Banks (83) 17 7
Data standards (85) 7 20
Architecture (61) 10 9
Data sharing (68) 15 1
Planning (66) 16 5
Training (50) 9 2

Ken Buetow

NCICB/NCI/NIH/DHHS
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w cancer Biomedical
@ ca B , G Infermatics Grid
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Healthcare Provider
Dimension
Provider notes
Climical orders

Practice guidelines
Decision-swpport programs

= Population health ris
#* Communicable diseases materials
= Socineconemic conditions = Neighborhood

* Registries

NHIVision

Examples of content for the three dimensions and their overlap

Health industry Persenal Health

Health insurance - -
Eamsoat {ams Dimension

Medication alerts

* MNonshared persenal information
= Seli-care trackers

* Audif logs

= Persanal lilrary

De-idemtified information

Mandatory reporfing

Community directories

Public health services

Survey data = |nspection repo
= Public education

environmental hazands

Population Health
Dimension

= |nfrastructwre data

= Plamning and policy decuments

= Surveillance systems
= Health disparities data
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Microphone M ® Bar Code Scanner R )

Vital Signs Monitor | PIC (Personal Information Carrier) Reader I! b
i
\," ’

Flat Touch-panel Display
Microphone J—

CDPD Antenna 74
GPS Receiver 4 hg _‘

MediCam Antenna

Vital Signs Monitor &

Computer-controlled Camera

Wearable Computer

-l BreezeCom Antennas

/

MediCam Head-mounted display

Card Reader
Keyboard

Speaker

On-board computers
W A/V Codecs
W Video Capture Device
W Uninterrupted Power Supply
M Intelligent Communications Manager

Portable Ultrasound

Gas-powered Generator
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