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® “The scale and complexity of today's biomedical
research problems increasingly demand that
scientists move beyond the confines of their own
disciplines and explore new organizational models
for team science....Many sciences will still
continue to pursue individual research projects,
but they too will be encouraged to make changes
in the way they approach the scientific enterprise.”

#* “This demands that we break down barriers
among disciplines, as well as among our own
institutes and centers. We need to challenge
ourselves to find even more innovative and
effective ways of doing biomedical research and
converting that into cures.”

’{:! Source: “NIH Announces Strategy to Accelerate Medical Research Progress”
;’"m.," September 30, 2003 at http://www.nih.gov/news/pr/sep2003/0d-30.htm



« Ubiquitous, digital knowledge
environments that are both interactive and
functionally Complete (Atkins report)

* revolutionize the processes of discovery,
learning and innovation across the science
and engineering frontier.

<y Dr. Deborah Crawford, NSF
G P Chair, Cyberinfrastructure Working Group



Evolution of the Computational
Infrastructure

Cyberinfrastructure

TCS, DTF,
PACI NFfACI and
Alliance

NSF Networking

Prior
. SDSC, NCSA,
Computing Supercomputer Centers PSC. CTC

Investments

1985 1990 1995 2000 2005 2010

T —

'y Dr. Deborah Crawford, NSF
Chair, Cyberinfrastructure Working Group



Binary calls to
COM objects

Microsoft* Qutlook* Microsoft* Exchange
Client Server

Example of Traditional
Client/Server Setup.
Not a Web Service

Generic Client Microsoft® Exchange

Server

Client/Server setup using
Internet-standard client.
Not a Web service

y
!? >,
Z¢, o
TR
wim”®

Outlook™ Client

Web Server
(Microsoft* Internet
Information Server™)

Data and control exchandged a
using HTTP

I

Microsoft® Exchange™
Server 2000

Client/Server Browser Interface
Not a Web Service

Web Server
(Microsoft* Intemet
Inﬁ:nnnal:[un Server)

|

ata and control exchanged
using XML inside SOAP wrappers

> L

Microsoft™
Web Services Web Sves Eychange

Client Interface Server Server
Interface

Setup,
billing,
seryice

Web Services Setup description

using WSsDL




#* Web services are loosely coupled,
self-describing services that are
accessed programmatically across a
distributed network, and exchange
data using vendor, platform, and
language-neutral protocols

* Fundamentally enabled by agreement
on standards across a broad group of
hardware and software organizations
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| Standards of Web

mees Stack

€

Emerging
Standards

Evolving
Standz

Meta Language
eXtensible Markup Language (XML)

Network Transport Protocols
TCPI/IP, HTTP, SMTP, FTP, etc.
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#® Goal of collaboration is to
establish/maintain/strengthen
connections

* People to people
* People to content
* People to applications

* Applications to applications to
content to applications

# Main driver: improving
connections

#* Importance of understanding
.» and analyzing social networks



® Lessons from integration and
collaboration applied to drive new
processes and models

* New, distributed web service processes
and applications drive change

# Redefinition of how research is
conducted across boundaries of
organization

¢ Exposing specific operational elements
for dynamic linking to processes of
partners

¢ Organizations operating as part of truly
interconnected ecosystem
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Interoperation

inscriptomics
ol
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qoSystems Biology
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BIOTERRORISM

Information Technology Strategy Could
Strengthen Federal Agencies’ Abilities to
Respond to Public Health Emergencies

GAO Report, May 2003, 03-139

What GAO Found

The six key federal agencies involved in bioterrorism preparedness and
response identified about 70 planned and operational information systems in
several IT categories associated with supporting a public health emergency.
These encompass detection (systems that collect and identify potential
hiological agents from environmental samples), surveillance (systems that
facilitate ongoing data collection, analysis, and interpretation of disease-
related data), communications (systems that facilitate the secure and timely
delivery of information to the relevant responders and decision makers), and
supporting technologies (tools or systems that provide information for the
other eategories of svstems)—see table below, _

Ssummary of the Systems Inventory by Agency

ITﬂain_nriEs HH% Defense Ennr_ A_rit:ultura EPA VA Tatal
Diataction ] 4 & 0 10

B S

Surveillance 18 2 & a4

Supporting Tech 5 & : 18

0
Survellance 1484 007 02 2 20& 00 1 0@ 034
Communications o 2 0 3 0 10
1 0
4 14 10 1

Tatal 72

RET In ]




#* Large high-quality data sets (DNA, mRNA,
proteins, metabolites, moving from
molecular to higher levels of organization)

# Integrated wet chemistry and in silico
experimentation, modeling, simulation, and
theory development - with goals of
prediction and mechanistic understanding

# IT infrastructure (cyberinfrastructure) -
software, hardware, bandwidth, personnel



® Facilitate knowledge extraction from diverse
data types

* Interoperable access to diverse (molecular) data
types

* Interoperable access to analysis tools

¢ Multiple domain-specific viewers

# Easily extensible - planned from molecules
to higher levels of organization

# Ability to save and load work sessions
#» Feedback loop from viewers to tools
__® Allow association of different data models
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DELALLES . S

Data Integration: PathPort Architecturc

UDDI

Client q r Web Services
Web Service
Data Model

ToolBus
User (Client Side I__
View Interconnect)

Data Model
View
Files



erinfrastructure
UPReakiAnalysis

Toolbus

Toolbus and associated 'Iools, Views and Models

|
PathPort \\Veb Services

Web Services based a|ccess to data and analysis.

Pl ANNED

Databased and Data Data Analysik Algorithms
Repoeliitories and Sdftware

Core Computational Facility Services

High performance computing and storage
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An Interoperable Work
Environmentifor Discovery

Model w  Help

9.3 1
L 1 A e T I [ M e R A [ R e R AR M1

P
Options Help

Pair Score = 31 . Tree Family |1 ¥ Tools |Select -
Tree Number (1 ¥ [ ZoomIn
Statistics J

=

Model

ighlight i-click = invi

Close

“_— MjfielRatiEnenRagtal et Ry

04 -



Annotation
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ViewihgiEditing

ﬂ - Un—named Model: DMA and Annotation YWiewer
Model VYiew Options Help
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Model VYiew Options Help
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eimparative Genomics

:I Farallel Sequence Comparizon VWiew J
Model Yiew Options Help
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Analysis of
ransesiptional Profiles

& Microarray(Table ¥iew) i |I:I]_K_j
Model View File Data Method | Setting Help

Filter SOM clustering coto Jumn_0 | Column_1 | Column_2 | Column_3 | Column_4 |
019 0.99 062

-2.86 -2.31 |-0.32 .68
v baxbdn 2= K-mean clustering Ctrl-N T 30 -0.43 0.4

Agglomerative Hierarchical Clustering Cirl-H

I3 s s e SWM data classification Cirl-F ~2.16 ~2.96 284 -2.18
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Linear Discriminant Analysis Ctrl-| EXT: VT, 384 EVE

|| Selected Rouis) K-nearest neighbors Analysis Ctrl-&
| | Selected Columnis)

_ 0.46 0,69
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& Microarray( Principle Component Analysis ) N e IEI|5]
Model View File Data Method Setting Help
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Tabular Data

Model View File Data Method Setting Help
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View Edit Help

Erucella spp.
¢ 1. Taxonomy Inforn

A Species
E. Variant{s)
C. Carrier(s)

? II. Organism Inform

A, Life Cycle

B. Physical Charac
C. Genome Inform|
? III. Epidemiology Ini :

A Location
E. Transmission
C. Fnviromment

D. Intentional Rele

7 IV. Host Interaction
@ A Human
@ B. Cow

@ C. Goats and Sheeg
? V. Labwork Informa|:
A Biosafety Inforn

B. Culturing Inforr

@ C. Diagnostic Tests :

? VI. Bibliography

A, Journal Referen
B. Book Referenceq:
C. Wehsite Referen :

M. Thesis Referen
tHion Inforn

7. Brucela melitensis biovar 3 Fther strain

a. Scientific Name: Brucela melitensis biovar =

, Alton

3. Brucella melitensis biovar 3 isolates 254, 255, 257, 258, 250 and

306
a. Sci cella melitensis bioyvar =

b Parent Name:
C. Description: T

9. Brucella melitensis biovar 3 isolates GO14, G1024 and T&4 /40

a. Scientific Name: Erucella melitensis biovar 3 isolates 14, G1024
and TE4 /40
. Parent Name: E. melitensis

0. Brucella abortus biovar 1 strain 544

3. Scientific Name: Erucella abortus biovar 1 strain S44
I». Parent Name: E. ab
ding with A
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IAID’s RCEs

Biodefense Regions and Winning Institutions
) Winning instaution and eity £ Awarded planning grant
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 Finandal reports
¢ Produds

o Research Progress updates

¢ Proposed new projeds

» Coordination with other
e Partigpation in MOC

GOVERNMENT
PARTNERS:
USAMRIID
NIAID

|

NICHD
WRAIR

FDA

w—

BDDRD (Navy)
SBCCOM

* Conwey broad rch rioritie

ARCE

» Conwvene periodic RCE meetings

t |

MIDDLE ATLANTIC RCE
ACADEMIC PARTNERS
Major

JHU, Penn, Pitt, UMBI, UMD,
USUHS, UVa, VBI, VCU, VaTech
Developing

Drexel, GWU, GTWN, PSU

1

» Emergency Response Plans

o Updates on preparedness

» Notification of suspect bioterror
threats

¢ Requests for technical assistance

* Requests for spokespersons

¢ Media trained technical spokespersons

* BSL-3 surge capaaty

¢ Epidemiologic assistance

» Miaobiologic assistance

* BSL-3 lab personnel vacdnated
;_al_gahst anthrax & smallpox

¢ Training dinidans & health professionals
to recognize Category A infedions

1

PUBLIC HEALTH AUTHORITIES

|

. Conﬁdr;ntial updates on RCE

resea ]
o Co-development of RCE produds
o Access to Clinical Trials Core i
o Access to BSL-3
o Aacess to Bioinformatics Core

EMERGENCY RESPONSE
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