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“CYBERINFRASTRUCTURFE”
What is a 6rid? What do we mean?

GRID technologies bring remote resources together
A broad, systemic, strategic conceptualization

Components of Cyberinfrastructure
(Grid)-enabled science & engineering

High-performance computing
for modeling, simulation, data
processing/mining

Humans Instruments for
observation and
characterization.

Individual & Global

Physical World

Group Interface Connectivity

& Visualization

Facilities for activation,
manipulation and

Collaboration
construction

Services

. . Knowledge management
http.//wwv.v.commumlytechnology. institutions for collection building < - Dan Atki
org/nsf_ci_report/ and curation of data, information, ource: Dan Atkins

literature, digital objects

Grid implies global (international) system for collaboration



Evolution of the Computational Infrastructure

Investments in the US  Source: Dr. Deborah Crawford
Chair, NSF Cyberinfrastructure Working Group (CIWG)

Cyberinfrastructure

GRID Term Coined ~ Mefacompuﬁcg ETF

Telescience: Access to Remote Resources PACI
NSF Networking

Mosaic ; Web Browser

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

Investments

NPACI and
Alliance

1985 1990 1k 2000 2005 2010

A timeline from the Computational Infrastructure Division of the US National Science Foundation
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TELEMICROSCOPY & CYBERINFRASTRUCTURE
REMOTE ACCESS FOR DATA ACQUISITION, GRID COMPUTING AND DISTRIBUTED DATABASES

Web Browser
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Synchrotrons, Microscopes and MRI’s: Tools for the
Nano, “Meso” and Macro Scales of Biological Systems
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Molecules
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a0 Macromolecular
Complexes,
Organelles, Cells

Microscopes

v
. Organs, Organ
Magnetic Resonance Imagers ~ Systems, Organisms




The Login Page: The Entrance into the Portal

Single login grants authenticated access to all applications, resources, and services

telescience

for advanced tomography applications

Remotely Control Instruments
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VYhat is Telescience?

Learn more ahout the Telescience Portal

Heed a Telescience Account?




Telescience/ BIRN Portal Technology used as SARS Portal for Taiwan

b4 Mozilla
. File Edit Miew Go Bookmarks Tools MWindow Help

@ae @ Q |% hitps:Afdonorucsd.edu/SarsGrid/cgi-hindsrvBrowsershrovese.cgi
=

Emergency Response:

. 43 Home  [E3Bookmarks % Google

Created and functional

&l | % https:donorucsd.. Browserbrowse.cgi ]

U | inless than 24 hours

Hello abel_dev

Menu Action will be performed on Current Collection
Return to Main Menu

home |

SRB browser |

NCHC

help

Current Location: | fhome/abel_dev portal

Recently Visited Locations: |fhomefabel_dev.p0nal

<] Go| ClearList |

Upload File{s} from Desktop Dovenload File{s) to Desktop

Set (Recursively) / View Permissions

Create Sub-Collection Rename File{s)/Folder{s)

Full Listing Delete File{s)Folder{s)

Sub Folders:
- Click on Hame to change to that Folder

DataCutter TP ri047
IF rE16 archives

Files in Current Folder:
- Click on Image Icon to View Image
- Click on Filename to Download file to Local Desktop
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"3 GridSphere Portal - Mozilla Firefox
File Edit Wew Go Bookmarks Tools Help

&

(:il - B v @ o @ s [ |'= hitp: ffcleek. ucsd. edu: 8080/ /gridsphere fgridsphere ?oid =telescience & Javascript=enabled V| ® o HQ,

@ Firefox Help :: Firefox Suppart E Plug4n FAQ [ Telescience Portal: L... ®§ Telescience Portal [ ] MCMIR Intranet [ ] UCFY : Login m University of Califor... || RT Ticket submission

‘% NIEHS '
;.\:__:,& i smtarar o PARPED. ] Environmental Health Science Data Resource Portal
v

LS. National Institutes of Health

hoU i 'Pre Formatted Maps 'Aerial Imagery and GIS Data Layers l Restricted Data

NIEHS Matural Disaster
HERLilEs NIEHS Katrina/Rita Response Portal

About the GIS Site This GIS site is intended to provide tools and information for those who are addressing the consequences of natural disasters such as

Hurricanes Katrina and Rita by supporting the decision-making process related to:
Pre-Formatted Maps

Identifying sources and routes of contaminants

Ewvaluating the potential for future exposures

Assessing human exposures that occurred in the immediate aftermath of the hurricanes
Assessing the immediate and longer term health impacts associated with these exposures

Aerial Imagery and GIS

L
L
Data Layers *
L

Restricted Data

This site contains pre-formatted or ready-made maps of potential sources of environmental contaminants in the hurricane-affected
areas.

It also contains aerial photography images of the areas affected by Hurricane Katrina and we are compiling aerial images associated
with Hurricane Rita. We are also working to provide a functional set of GIS data layers that will allow users to construct maps
tailored to individual needs.

We will continually update this site as we obtain and process additional information to meet challenges that arise as recovery
proceeds.

Send GIS-related comments and questions: hurricanegis@niehs.nib.gov

MIEHS Home #  Acoessibility * Disclaimers *  Privacy

i U.5. Department of .;’: % Mational Institutes _.ﬁ NIEI'E . TIRCT W edeclEREe™
@ Health & Human Sarvices o of Health *. g\:ﬁg:mﬁt‘gﬂf&:{h Seienoes FIRSTGOV &i;m:zr:i

Done




Integrated GIS Browser: View High Resolution
Satellite Data, part

) GridSphere Portal - Mozilla Firefox

Fle  Edit Go Bookmarks Tools Help
(,j i = E‘:-1 1} = ™ | ™ http:/fcleek ucsd. edu:B050/aridsphere faridsphere?gs _action =update 83 1z_step=38wp=21282 1z_spp_name=mapviewcid=waorkfowdiagramiJavascript=enablec ¥ @ Go @,
@ Firefox Help %= Firefox Support [l Plug-in FAQ [ ] Telescience Portsl: L... #§ Telescience Portal [ | NCMIR Intranet [ ] UCFY : Login [ University of Califor... [ ] RT Ticket submission

5 Integrated
Browser to scan

Remots GIS Browser

TileDisplay -

(LambdaCam) To wisualize relationships, model the movement of contaminants, and identify sources of human exposure, the NIEHS is developing an interactive Geographic In e ra e
Pre-Formatte;j Information System (GIS). This GIS assembles maps based on geographic, demographic, hydrographic, infrastructural and industrial/agricultural data from publicly

Maps accessible sources. The first phase of this project is now available through this site. Additional functionality will be added in the days ahead.

Image] + As we are building this site, try the National Operational Prototype Evaluation GIS Browser for more dynamic control of the various GIS layers

. .
satellite imagery
Aferial Imagery From the authenticated/restricted portion of the partal, you can:

EQSQESIS ko + browse additional GIS layers (depending on authentication leveal)

+ selected images to display on any of the various Situation Room TileDisplays

The map below incorporates high-resolution aerial photography of the Hurricane-Katrina impacted area taken just days after the hurricane. To view these images,
use the navigation bar to the right of the map below to zoom in, pan, or zoom out. To do sa, simply select your navigation toal by clicking the open circle next to it,
and then click on any area of the map. If you zoom in closely enough, the aerial images will emerge from the purple rectangles. Similar imagery is being developed
for the Hurricane Rita impacted area.

v Place Image on to Tile Display

Hurricane Katrina

)

Zoom In

pan O
Zoom Out
Zoom Size <

contact webmaster

Done




Integrated GIS Browser: View High Resolution
Satellite Data, part

here Portal - Mozilla Firefox

File  Edit Go  Bookmarks Tools Help
@28 @ 2o |'i hittp:/fclesk, Ued. £dU: 3080 gridsphers foridsphere?ima, x =423 8ima. y=3648z00mdir = 1 &zoomsize =4&imaxy =398, 5+282, Saimgext=-50, 12453 1+30,02023 1+-80. 1 V‘ @ o HQ, |
@ Firefox telp %= Firefox Support [J] PluginFAQ [] Telescience Portal: L... 9§ Telescience Portal ] NCMIR Intranet ] UCFY : Login [ University of Califor... [ RT Ticket submission
_\ﬁm!,ﬁrlmsm, - Environmental Health Science Data : ‘ :a N aISO Place
’w' Environmental Health Sciences Resource Portal <
US. National Institutes of Haalth
= m GIS Image on
TileDisplay for
TileDisplay
ot Brovser large format
TileDisplay
(LambdaCam) To visualize relationships, model the movement of contaminants, and identify sources of human exposure, the NIEHS is developing an interactive Geagraphic
TrEeTTIER Information System (GIS). This GIS assembles maps based on geographic, demagraphic, hydrographic, infrastructural and industrial/agricultural data from publicly . .
Maps accessible sources. The first phase of this project is now available through this site. Additional functionality will be added in the days ahead. VI er n
Image] + As we are building this site, try the National Operational Prototype Evaluation GIS Browser for mare dynamic control of the various GIS layers g
Viewer
Aerial Imagery From the authenticated/restricted portion of the portal, you can:
Egdefés 2 + browse additional GIS layers (depending on authentication level)
i + selected images to display on any of the various Situation Room TileDisplays
The map below incorporates high-resalution aerial photagraphy of the Hurricane-Katrina impacted area taken just days after the hurricane. To view these images,
use the navigation bar to the right of the map below to zoom in, pan, or zoom out. Ta do so, simply select your navigation tool by clicking the open circle next ta it,
) map. If you zoom in closely enough, the asrial images will emerge from the purple rectangles. Similar imagery is being developed
& Hurricane Rita impacte
v Place Image on to Tile Display
Hurricane Katrina
Refrash,/Qusy
contact webmaster
s
< | *
Done




Launch images to large format TileDisplay
visualization end-points

3 GridSphere Portal - Mozilla Firefox
Fle Edit

Go Sookmarks Took Heb ]
@-5- 8 @ L% Lo | %8 htt:fdesk.ucsd.eduz3080 gridsphere faridephere Pcid =warkfiowaJavaSaript=enabled v| ®  [GL

@ Firefox Help %= Firefox support [ll] Plug-n FAQ [] Telesdience Portal: L., %3 Telescence Portal | | NCMIR Intranet || UCFY : Login [l University of Califor... [ ] RT Ticket submission

<% NIEHS

Put images on to various
OptlPuter TileDisplay
Visualization end-points by
i aoot temssin || Soectamimage o view on Siveion oo TieDiply. simply clicking thumbnails

Imagel Viewer * This interface allows you to display various aerial images on the large format TileDisplays at any of the NIEHS
Aerial Imagery and GIS Data Layers SEHEOn Reems . i .
J & If you feel there is impartant imagery that should be displayed on this page quick access (outside of the
interactive applications) please send them to Abel
+ Note: Depending on your user classification, you m

S @ Netonal nsttoal Environmental Health Science Data
’ % Envionmental Health Sciences Resource Portal
/ US. National Institutes of Haalth

Iceme [ Applications || Grid

n
see different images here

v Clear Tile Display

NCMIR Biowall (8
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Layered Architecture

BIRN/Portal

* The Telescience Portal is
composed of many “layers”

» Layers are modular, allowing
for extension of any layer
without great disruption to the
entire system

* Every Layer has its own
complexity and administration
that was previously passed on
to the end-user

» Portal centralizes all
administrative details of each
layer into a single username
and pass phrase




Team Science Applied
to Stretch Goals

Enable new understanding
of the brain by linking data
about macroscopic brain
function to its molecular
and cellular underpinnings

- Federate Distributed Multiscale
Brain Map Data

- Accommodate associated Large
Scale Computational Challenges

* Provide Infrastructure for
Construction of more Accurate
Models and more Realistic
Simulations of Brain Activity




Origins of IT Infrastructure used to build the BIRN:
Initiatives like the NSF - National Partnership for
Advanced Compurarlonal Infrastructure (NPACT)

~50 partner sites

& >
Shared compute Fie
- s T ain Mappin J U ita Caches
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High-speed networks

Computational science
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@ Leading-edge Site

— Neuroscience
— Molecular Science
— Earth Systems Science 8§§[’;"§;ﬁ;‘j§§”§;ﬁf§’s‘”‘grs - b 2 P
— Engineering g E::i?;?i’r:r?nt::ducaﬁon Partners | r"
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Enabling Technologies:
— Resources (TeraFlops, High Performance Networks, Data Caches)
— Metacomputing (Grid Tools - Middleware)
— Interaction Environments (Visualization - Science Portals) :
— Data-Intensive Computing (Databases - Data Integration) e 2




Fi
o

LN

\What is BIRN?

L

-
P
4 L
: &
s
=it
Gt
L 4
=

¥ i L
.

Testbed for a biomedical knowledge infrastructure

Creation and support federated bioscience
databases

Data integration
Interoperable analysis tools
Datamining software

v' Scalable and extensible

v" Driven by research needs pull, not technology push




We Began with Standard Hardware

= This jumpstarted BIRN for
functionality

= Software footprint is
managed from the BIRN
Coordinating Center

= |ntegration of domain tools,
middleware, OS, updates,
and more

= BIRN expansion/upgrade
of existing sites has a
more generic (and less
expensive) hardware
footprint

ssssssssssssssssssssssssssssssssssss



BIRN Must Accommodate Growth
BIRN Sites

- At the beginning (Circa End of 2001)
/° Harvard | [l
o Harvard /i [l
=
- ;
—
-
o
Caltech
ucthA W
ucsp |
%ucsn ) M / P
=
ucsp/spsc [
Mouse

B Brain Morphology
I BIRN Co-ordinating Center

—) Abilene Backbone

10+ Distinct Installations, ~ 100 Individual Machines
i 2 *  From the Expanding the BIRN Meeting @ NCRR: December. 6 & 7, 2001)




The BIRN Collaboratory Today

Enabling collaborative research at 28 research —

institutions comprised of 37 research groups.
Manchester Oﬁ'

]
e @
Univ. Minnesota ) Dal’tmDthh CDf[ege,"* BWHSPL mm
? University of Toronto . Kitware, Inc.l," HGITH CENT ':
G.E. Global Research .'/g Isomics, Inc.
' " Yale Univ. ™
Univ. Utah Univ. Iowa = Drexel Univ. 9
UCSF = Ohio State Univ. -9
%Stanford! <9 Johns Hopkins Univ. m
HCCILA :: Washington Univ., St. Louism b -
UGSD NCMIR University N. Carolina
QUCSD fMRI  mm Univ. New Mexico m - o
é. Uniwv. TEI'lI'IESSE — Georgia Tech
BIRN Central NOC OEmcury Univ.
BIRN-CC
& BIRN Sites
mous&‘ ; NS-IMIC sites ;
m Morphome Abilene Networ . .
® Finction = GEANT Network It will no longer matter where data, instruments

Primate (nen-human) — Super Janet Network



Integrated Cyberinfrastructure System

meeting the needs of multiple communities

Source: Dr. Deborah Crawford, Chair, NSF Cyberinfrastructure Working Group

Discovery & Innovation

Edhcation and Training:'

Applications
 Environmental Science
* High Energy Physics
 Biomedical Informatics
 Geoscience

Development
Tools & Libraries

Grid Services
& Middleware

Domain-
} specific
Cybertools

(software)

R AR

e e e o e e e e
s

i

44
&5

Shared
> Cybertools
(software)

R R R R R R R A R R AR R AR TR
e

AR
SR

Distributed
Resources

(computation,
communication
storage, etc.)

o e R
R e s e o




BIRN Core Software Infrastructure
Friendly Work Facilitating Portals

Authentication - Authorization - Auditing - Workflows - Visualization - Analysis

BIRN Toofit

‘Collaboration‘ ‘ Pipelines ‘ E/iewing/VisuaIiza{}alﬁ ‘Data Management‘ ‘Queries/ResuIts‘

Your Specific
Tools
& User Apps.

Web Serve.

Portlets

Grid Services

Custom APlIs SttisirsAnIsis . Sbatial ntology ‘ ‘ mediator client

~ Development [ Shared

Authenticati Inform e T atal ] e

EEEREER 10, & Libraries G [ Toosor |
N T T I Multlple
pEEEEEE e, | } Science
S SN RS Rl | | ] . Di
e RTEhEan gj Domains T
‘%’ ‘ gistry‘ ‘pl nnnnn ‘

‘ Computation ‘

‘ Applical\{?}s ‘

Distributed Computing, Instruments and Data Resources

‘ Data Sources ‘

* BIRN builds
on evolving
community
standards for
middleware

* Adds new
capabilities
required by
projects

*Does System
Integration of
domain-specific
tools building a
distributed
infrastructure

 Utilizes
commodity
hardware and
stable networks
for baseline
connectivity




Software Problem in a Nutshell

= Enable Analysis of Distributed Biomedical
Data in a National-Scale Production Facility

= Easily Replicate Entire Software Stack
\\\\\\\\\\ BRN, - (Including Centralized Services) for other Groups



Major System Components

Complete Workflows N
Domain Data Integration
Application Tools Mechanisms

>
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3
o
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O

suoneladQ ||eleAQO

SS900Y Uoleg/puewwo))
uonnqguisig MS pajesbaju|

|dentity/Login Authorization and
Management Role Definition J

Note: Similar Structure to Many Other Grids
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Specific Implementations

Pegasus, Kepler, Loni Pipeline, etc. \

E.g. AFNI, Air, BIRN Data
3DSlicer, LONI, .. Integration

OO-NdId

uonnquysig
MS N¥Ig [enuuy-1was

28
A
Z
-
o
—
L

SS90V Yyoleg/puewwo)

GSI-Based. SRB for Access
GAMA + MyProxy Controlto Data | /

Note: Similar Structure as Many Other Grids
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BIRN Core Software Infrastructure
Friendly Work Facilitating Portals
Authentication - Authorization - Auditing - Workflows - Visualization - Analysis
. . \
L g |o D
= n g E © Your
< < L | |z S Specific
14 ' N Z
o - =z Qo : 8 } Tools
2 e | 8 9 < & User
h = = m =
_‘g = CZD E. 2 % Apps.
s |S |m |, IS T/
E & @ g g [
- whd w
..g c ? g 3 £ Shared
— c o g |9 |= Tools
S a | o o (& |3 Science
B 8 § - % "g‘ } Domains
£ = o = — .
9 = O] o |o o
m 3] S7Ts /| S
o s/ \O/\O
= )

Distributed Computing, Instruments and Data Resources

* BIRN CC
builds on
evolving
standards for
portals and
middleware

* Adds new
capabilities
required by
projects

*Provides
system
integration of
domain-specific
tools building a
distributed
infrastructure

 Utilizes
commodity
hardware and
stable networks
for baseline
connectivity




The Grid is becoming the backbone for
ollaborative science and data sharing
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Grid Infrastructure in Action

* The Grid is already

having an impact...

 Many projects in many
subjects:

= Life sciences
= Medicine
= Environment
= Engineering
= Materials
= Chemistry
= Physics
* BIRN embodies the most

innovative use of data,
metadata & portals

...on Middle-earth, spécial effects, 0
and remaking King Kong, ;

; business, politics,
medicine & more

STEVE JOBS

JEFF BEZOS

PUBLIC LIBRARY OF SCIENCE
ANTENNA DESIGN

‘DAVID BYRNE ...

&

BIRN cited as successful
model of grid compufting.




BIRN has the Advantage of having Developed an

“End-to-End” Infrastructure: Built around research
projects with geographically distributed data.

= Consists of all the components required to
effectively share and collaboratively explore data

- The BIRN Rack (BIRN site infrastructure)
- The BIRN Portal

- The BIRN Virtual Data 6Grid

* The BIRN Data Integration Infrastructure
+ The BIRN Computational GRID

= The system integration, development, deployment and
management of this infrastructure is the main focus of
activities within the BIRN Coordinating Center



BIRN

BIOMEDICAL INFORMATICS RESEARCH NETWORK

- 6\ -Applicat!on environment
. BIRN W \s M/ e that provides transparent
BIOMEDICAL INFORMATICS RESEARCH NETWORK ¥ " il .

A ol B and pervasive access to
Home_Accout Reguest _ S _Fel the BIRN infrastructure

(i.e. tools, applications,
The Biomedical Informatics Research Network (BIRN) Portal provides BIRN | resou rCGS) Wlth a Si ng Ie

members with a single sign on web portal to access data grid files, computation
Username: of BIRN researchers. Non-BIRM participants may access the portal through a

grid resources and a variety of collaboration tools to facilitate the scientific needs Log i n fro m a ny I nte rn et
o i capable location

Password:

+ Reguest a BIRN account
{must b= a BIRN participant)
+ Email BIRN Fortal admins

Portal Requirements

You must have cookies enabled to
login to the BIRN Portal, in addition,
Javascript is highly recommended but
not required.

*Provides simple, intuitive
access to distributed
resources for data
storage, distributed
computation, and
visualization

The latest version of Java will be
required to access some of the
applications.

For optimal browsing please use
Mozilla, MNetscape or Internet Explorer.

There are known problems with Safari
that prevent proper authentication with
the portal, as a result, Safari users will

‘Provides a scalable
el C':]UESS ;Hernlawe bamsEgl Currently the BIRN involves a consortium of 14 universities and 22 research .
access the oral groups that participate in one or more of three test bad projects centered around | nterface fOr users Of al I
brain imaging of human neurological disorders and associated animal models.
- backgrounds and levels
e .
%% @ 7 2| of expertise

Oepeps magusets v,




The BIRN Portal Provides an Intuitive Interface to Software Tools,
Data and Computatlonal Resources in the BIRN Collaboratory

o N o
The BIRN Portal S O
N Worker Nodes Pool #1

Launches from any .
Internet Connected
Desktop, Laptop, PDA

BIRN
Compute
Cluster

ol

Worker Nodes Pool #2
Exte: r'ﬂ Re sources

TT

o
Sul o #2
(External) 5

W07

FTT

BIRN VIEWERsS - eg., Distributed

BIRN RESOURCE

Data

3
O 8
. » : = S MANAGER
SLICER; ImageJ, MBAT  Visualization Computation
Viewer
Data Management Browse Data
Grid Files
- é @ BIRN Portal Data Grid Browser
@ - -  hteps:/ /portal.nbirn. net,.’BIRNjcgl bin/DataGrid/browse.cgi?browseloc=/home /BIRN /Mouse/common-sg
BIOMEDICAL INFORMATICS RESEARCH METWORK
X b th f
Data Management Analysis and Visualization Collaboratory Tools Advanced Data Integration Test Bed
J T [T | 2 f'—fff 103 vl
or el By:| [ COR-if Ovf __ Sagittl | B COR-info | Coronal | Bu:| __ COR--info Browse Data Grid Files Browser Information
Lol [ Mene | R i __None | Fy __fune | Lol | Mene | Rl fwe | /home/BIRN/Mouse/common-specimen-study/UCLA-BFI/Niss| | You can download single-files |
& X = back .. through this interface by simply
clicking on the file name or icon.
020417-2_1_Nissl_001.tif meta-data | permissions | audit
020417-2 1 Nissl| 003.tif meta-data | permissions | audit S| Vs BT EAS
— — Browse Files
020417-2_1_Niss|_005.1if meta-data | permissions | audit Upload Files
020417-2 1 Nissl 007.tif metadata | permissions | audit Audit Files
— — - Access Control
020417-2_1_Niss|_009.if meta-data | permissions | audit Meta Data




BIRN is a Leader in Portal Technology

= The BIRN-CC is supporting development of the leading
open-source standards-based grid portal

= Application environment that provides transparent and
pervasive access to the BIRN infrastructure (i.e. tools,
applications, resources) with a Single Login from any

Internet capable location

= Support for dynamic
collaborative projects

» gridsphere portal framework

open-source / portlet jsr168 compliant

File Edit View Go Bookmarks Tools Help

) Gridsphere Portal - Mozilla Firefox E@g|
o

[ B |
FGridSphere‘ Download I Documentation |

Mews Ewents Contact

News

7/6/2005 Grid Portlets 1.1

Welcome to the Gris

is now available for
download!

6/13/2005 Grid Portlets
1.0.3 is now available for
download!

BIRN

S1OMEBICAL INFORMATIGSFESEARCH NETWORK 5/27/2005 Grid Portal
Workshop, hosted by

Australian Partnership for

@ D -0 P [ g v @ e [a
[] Apache Tomcat-5.0.28 9§ local-gridsphere # GridSphere Portal - dev sm Biomedical Informatics ...
BIRN e
Welcome, Thien Nguyen
About Us | welcome
Home New Project Forum Email
Home | My Projects | My Activities
Project Info : Analysis, Visualization and Interpretation Name: Analysis, Visualization and
Interpretation
Project 1D 4 Members: 7
I 1 r Project Name Analysis, Visualization and Interpretation Access: Private
E Continued development, integration, and deployment of a suite of freely available software to enable scientific
Developers Projecll| cuicio oS P Frn T R e T S BRSSPSR i TEERE e G e e (o e A e G Type: Normal
increasingly large subject populations acquired at multiple research sites.
Continued development, integration, and deployment of a suiite of freely available software to enable scientific Started: Oct 29, 2004
Private Description investigation of the morphological bases of dysfunction through increasingly sophisticated image analysis on
increasingly large subject populations acquired at multiple research sites.
Accessible Private My Membership
Type Normal i
SRB Group Name avi__0004 User: thien
Founded 10-29-2004 09:31:54
e e G T S 7 Email: tnguyen@nemir.ucsd.edu
Role: Member
Current Activities Joined: Oct 29, 2004
e Status: Active
The GridSpher{| convacaiiepanaa
Gper\_gou rce D o corect Project(15)
N [@] Analysis, visualization and 7
devel ODEI“S to o Memberships Interpretation
NAMIC 75
Dortlet |'.I|eb ap Portal Test 2
(=] Teo many ways to mess w/ code 1
¥ i i Project 7 Testtwo 2
ll-.l Ith I r" th e Grl c D Username Role Started Status Emailalert aa 1
thE GH GS he” 56 akolasny Owner - Active akolasny@jhu.edu fBIRN Neuroimaging Calibration Study, 7
p 57 eniener mam har. s e i e Phase 1 Y3
and documentke

development of portlets using GridSphere.

Get GridSphere 2.0 now!



Benefits of a Data Grid

= Uniform interface for connecting to
heterogeneous distributed data resources

* Allows for any "grid enabled” tool to interact with data
no matter where it is located or what it is located on

= Allows for the seamless creation and
management of distributed data sets

- Distributed data appear as a single managed collection
both to users and tools

SSSSSSSSSS

BIOMEDICAL INFORMATIGSRESEARCH NETWORK
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' ometry BIRN

Clinical Aims

» Do structural differences contribute to specific symptoms such as
memory dysfunction or depression?

» Do specific structural differences distinguish specific diagnostic
categories?

Technological Aims

= Attempt to overcome obstacles to the use of neuroimaging data as
quantitative outcome measures for clinical investigation including the
issues raised by longitudinal and multi-site studies.




: 'Morph BIRN
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Su bjects

« High-resolution structural images can be used as an identifier.

- Reconstruction of face from raw anatomical data might be able
to be used to identify subject

- Some members of BIRN require/desire unaltered raw data

: .

- BIRN has received approval from local IRBs to allow for the
sharing of raw anatomical data from prospective subjects with
current authorized BIRN members (i.e. fBIRN Human
Phantoms)

 BIRN must conform to multiple overlapping regulations
- Common Rule
- HIPAA
- State Law




Cortical Thickness Estimation
with Sub-Voxel Accuracy

Pial surface

From Anders Dale / Mass General Hospital - Harvard




Automated Whole-Brain Segmentation

Part of Free Surfer

By Bruce Fishl
and
Anders Dale

(MGH)

@ Cerebellar cortex @® LH cerebral WM @ Cerebral cortex

@ CerebellarwWvM @ Hippocampus @® Misc.
@ 4th ventricle LH pallidum Lateral ventricle

® RH cerebral WM Thalamus @ Caudate




BIRN Portal: Launches Scientific Workflow

Eile Edit View Go Bookmarks

Tools  Help

@ Mozilla Firehird Help %= Moz

[ https:tfape.ucsd...-binfwelcs iLONI Eile & Edit ;1 Execution Server @ﬁelp

B[ Rh odules @ inire.loni.u
BIOMEDICAL INFORMATICS RE User!s Module LiSt:
System Module List:

hello awlin_bim

Some Known problems 1 List
* |mage Browsing (e [ | \
 Forthe Macos ¥ Add Add l )
& In order 1o use the Volume Model ¥7
Al Transfnrml Ad Matrixl
Cata Grid Browser MRML File Contents (Current Scene):
Mave data fram the Grid w Transform
Access different applicatio Matrix: manual
from the Grid. D Volume: SPGR
o Data rid Stawe: o[ L) EndTransform
& Your Domain: ucsd D Model : Skin
® thome/auin_bimus Madel: Vertricles
* /home/BIRMN D Model: Weszeals
* /homednstitutions D Options
EAms  People Who Can or adal | Bo|_ seeR | or| _ sattal | Bu|_ seer | or| | Coronal | Be: spoR |
Mong | F_gl harne | m Ione | F_gl Mong | M Mo | F_gl Ione |
Retumn to Welcome Page
LOGOUT of BIRH Portal
u Dane
A [

{Aligned Watershed/MA

2. BObHIRipet s RRidiRdital feniefisdisk S hoet 3ON| settings
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L S/SHA Project

AT

5
5

- JHU
Shape Analysis
of Segmented Structures
Segmentation BWH

- Visualization

o Goal: comparison and

quantification of structures’
shape and volumetric
differences across patient
populations

De-1dentification
And upload

2
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Clinical Aims

» |s Frontal and Temporal Lobe Dysfunction the Cause of Schizophrenia?
= How can Treatment Reverse this Dysfunction?

Technological Aims

= |ntegration of 4D Data from Multiple Sites - Acquired with Different Non-
Invasive Imaging Devices

» |ntegration of Information Obtained with Different Brain Activation Tasks.




(R Function BIRN

j: Rid;ard M. Lucas Center for Magnetic

Resonance Spectroscopy and Imaging
~

MASSACHUSETTS

GENERAL HOSPITAL

UCSD-GCRC

FMRI Center
t UNC

SCHOOL OF MEDICINE
of New Mexico Brain Imaglrjlg
Health Sciences Center and Analysis
Center

Duke University
Medical School

University of California, Irvine
Brain Imaging Center

CMRR

University of Minnesota

NIVERSITY
VA
HEALTH CARE
Brigham
and Women’s
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|IOMEDICAL IMFORMATICS RESEARCH METWORK

e Subjects traveled around the country to be
scanned at all Function BIRN sites

e Unique dataset: (Subject) x (site)
interactions can be measured for the first time
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Studying animal models of disease across
dimensional scales to test hypothesis with human
neurological disorders

= Experimental Allergic Encephalomyelitis (EAE) mouse models
(both chemically induced and transgenic) exhibit episodic
weakness and demyelination characteristic of Multiple
Sclerosis (MS)

Dopamine Transporter (DAT) knockout mouse for studies of

schizophrenia, attention-deficit hyperactivity disorder
(ADHD), Tourette’s disorder, and substance abuse

Using an alpha-synuclein mouse to model the
symptoms/pathology of Parkinson’s Disease

Cancer animal models consortium with astrocytoma mouse
model: NCI supported with Terry Van Dyke @ Duke




\/Mouse BIRN

bioclogical
imaging center

Caltech

25 | NATIONAL CENTER for
2. |MICROSCOPY and

IMAGING RESEARCH
at San Diego, an NIH supported resource center

Duke Center for

UCSD In Vivo Microscopy
Drexel -
Philadelphia, Penn




25um?3

Center for in vivo Microscopy
5mms3 J.A. Johnson - Duke Univ.




Integration of Multi-resolution data
Mouse BIRN - Duke, Caltech, UCLA, U. Tenn. Memphis, Drexel, UCSD
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OptiPuter Visualization Environments at NCMIR

—

OptiPuter




Single Cell Reconstructions

Hiroyuki Hakozaki: BioRad Radiance, }
deconvolution with Autoquant
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NATIONAL CENTER for

MICROSCOPY and

IMAGING RESEARCH
at San Diego, an NIH supported resource center




Data Modeling and Deposition In the
Cell Centered Data Base (CCDB)

Segmentation Info

# ohjects: 67 Method: manual
Progiam: Xvoxtace Segmented by 1. Martone

w=p  Object Description
.‘ sl Dendntic spine
@@=, SP9  Dendritic spine
9 5p?  Dendiitic spins

’ spSTuz Dendritic spine, traced in xz plane

Mg SpOIp! Dendritic spine, partal

Tilt Series Volume  Segmented Volume ‘
Measurement Info Measurements

Measurement  Programs Used SA Vol lLeneth #
SA Analyze spl 1.1 005 12 1
Vol Analyze 5p3 04 ool 08 1
Length Xdend - sp9 153 0.05 10 1

- sp3Txz 136 005 12 1
Murmber v spolpt na na na na

Units=pm

from Maryann Martone, Amarnath Gupta, Bertram Ludaescher, Naoko Yamada and Mona Wong



. A Federated The Cell Centered Database
Distributed

Database for
Neuroscience

« A Multimode &
Multiscale
“DataGrid”

J-Jr

rr-gegéru}fag Gathests T 2
4 et

ok
Interoperates
with Gene and
Protein
databases &
“brain map”
databases of
brain anatomy
Maryann Martone, Amarnath Gupta, = |IINCMIR xﬁm‘;};}f:caﬁmﬁun

Bertram Ludaescher, Naoko Yamada, ' | NATIONAL CEMNTER for

Yujun Wang, Julia Sun, and Mona wr |MICROSCOPRY .
IMAGING RESEARCH
Wong at San Dlego, an MIH supported resournce cenbar

From:




Google is not a portal

@ Google Search: carrot juice cures piles - Netscape

. File Edit “iew Go Bookmarks Tools “Window Help

Carrot juice cures iles
OQ @O O O | hittp: /v, google. co.uk /search ?hl=enkie=lI TF-Big=canot+uice+cures+pilestbtnG=Go j

./ B\ DMal 2 AM 4 Home G2 Rado Metscape C Search | 5 Backmarks

Web Images Groups Mews more »

GO L)g[e Ic:arrotjuice cures piles Search | Advanced Seatch

Freferencas
Search: @ the web © pages from the UK

G

J W O T Iﬂ IELI
(&) Tohelp protect your security, Intemet Explorer has restricted this file from shawing active content that could access your computer. Click here for options.
- A 3l
We the Swill Children

Conmummity Building Amonggt the Riff Raff
The Lord of the Flies

_ ] - a3 - — R
= )

N

m *

It 1z likely that most readers of the Journal have gone dumpster diving or at least have considered if, thus, basic technique mvolved
18 ot our topic here, as it has heen well covered elsewhere.

What Ken
Peach

that was minutes ot of th thus at the peals of ripeness (if it survived being consumed onsite). We had contests for eXPGCted
ecating pills—vitarnings®id herbal remedies—aMigtuffing as many grapes in our cheeks as possible, then doing impressions of
some famous actor §loated carrot juice bottle

ere flung to explosive effect.

We made lists of the things we tound and photographed some of the more absurd items. We tried to name our merry enterprise:
The Gleaners, Dumnpster Share, Dumpster Liberation Front, Dumpster Mafia and the Swill Children, but nothing really stuck. We
involved sihlings and parents, espema]l when The Gleaners and I—a French documentary by Agnes Varda ahout people

harvesting from the wastg i’ art house cinema. In case some of us hadn't budt up the necessary
enzymes, we had colloidy upset stomach,

We would meet back at Calypso a.nd, after a good score, celebrate with wine, pie, chocolate, smoothies and all manner of frut

silver to cure the occasio
Back to Summarnes | Back Issues Index

home | subsciibe | ef! contacts | about ef! | pgp key | links | email us

Earth First! Jowrnal
PO Box 3023, Tucson, AZ 85702
520-620-6900 (voice)
413 254 0057 (fax)
collective@earthfirstjomnal.org




What he did not expect

Carrot juice cures piles

fh:l.l Google Search: carot juice cures piles - Hetscape

. File Edt “iew Go Bookmarks Tool: ‘Window Help

OQ @O O O | http: # A, google. co. uk /search ?hl=enkie=l) TF-8kg=canat+juice+cures+pileskbinG =G oogle+S earchimet 2

[ Mail &AIM 4% Home G3 Radio Metzcape G\ Search £ Bookmarks

a =8

Web |mages Groups Mews molg

GO L)g[e |carr0tjuice cures piles

Search: @ the web © pages from the UK

Seaidh | Advanced Search
Preferences

Results 1-1

Web

Freparation H

wwew. preparationh. co.uk

Cure Piles Quickly

weiewy, avatrol. co.uk

Treatrent for Piles and advice on symptoms and conditions

Guaranteed to wark oral capsul piles quickly.

Home Remedy for Hemorrhoids. Piles Home Remedies - Hetscape

Eail &AM 92 Home G2 Radio

|_[;[|_|

piles. (0.23 seconds)

Sponsored Links

=« File Edit “ew Go Bookmarks JToolz Window Help

@Q O @ O |ﬂ http:/ Avva Fatfreekitchen. comshome -remedyhemorrhoids-piles. html
-

| &

Metscape Tl Search | E3Bookmarks
ome Remedy of Hemorrhoids or Piles

[ Cliclk: here

Home Remedy for He oids, Piles Home Remedies WA=k
... This is a permanent cure Ygr bleeding piles. Drink a juice of turnip leaves,
spinach, watercress, and carrds (equal quantity). ...
wew fatfreekitchen. com/ home-rxgedy/hermorrhoids-piles. html - 27k - Cached - Similar pages "atEnne ;
§ERLE R, DOEIL
Constipation Home Remedies, Home Remedy for Constipation VO
e Mix 152 cup olive oil with 1/2 oNg orange juice and drink to cure constipation. ... Juice /N
Laxative: Mix 1 cup tomato juice, Nd cup carrot juice, and 1/2 cup ...
wewy. fatfreekitchen. comhome-rermedWeonstipation. html - 28k - Cached - Similar pages
[Recip==— =1

AYURVEDA

GALITEOTAY OUTHEdl LT

A Better Way Award Site

... Four to five drops of carrot juice in the nostrils oKecks ... The daily use of carrot [= eBooks Download

develops blood ... skin diseases like eczema, itches boils and pimples are cured. ...
wewy Urday. comdveg. htm - 32k - Cached - Similar pages

RECIPES/FOOD
P

Welcome to Herbs & Spices bengal gram cardarmym,carrot

... boiled in 1 glass eliminates stranguary & cures other kidnew.. Taking one glass of
carrot juice and lettuce in equal ... or soup or hot decoction of ogrot twice a ...
wwy. hashrmi.com/carrothtml - 12k - Cached - Similar pages

Compare Prices and Read Reviews on The Juiceman's Power of Juicing ...
.. parsley, watercress and potatoes make up this powerful potion of pure &yrel ... Try carrot,
apple and ginger ... little knob of ginger to any of your vegetable juice mix ...

IE=R A

Drink a juice of turnip leaves,
spinach, water cress and
carrots (equal quantity)

Sponsor

| Home | About Us | Recipe List | Site

Home Remedy Topics

=Home Remedy of Hemorrhoids or Piles

Hemorrhoids or piles is inflammation of the weins
inside or just outside the recturm. The piles may be
internal or external. In the internal piles, there is
bleeding. In the external piles, there is no much
bleeding. If the wveins burst, then piles bleed,

Symptoms of Hemorrhoids or Piles

The patient of hemorrhoids or piles may have one
or all of the following symptoms.

* Pain at passing stools.

+ Irritation after passing a stool.

+ Discomfort, itching, and pain in and around
recturm.

+ Bleeding at passing stool,

+ Large piece of flesh out the rectum.

Causes of Hemorrhoids or Piles

The main cause of hemorrhoids  or  piles s
continued chronic constipation. The exerted force for
passing the stool out causes pressure on the
weins. It may be also due to prolonged standing or
ittino treniin ok nhesit and rmental

“ Site Search

Search Words

ool O any

“ Guest Book
Wye appreciate  your
feedbackicomments.

= Mailing List
% Subseribe
" Remave Me

I’*—rour Email

13, Drink a juice of turnip leaves, spinach,
I watercress, and carrots {equal quantity).




BIRN Data Integration: an example of federation
of Multi-scale, Multi-modal data from Mouse BIRN

1. Create databases at
each site

4. Use integration
engine “Mediator” to
navigate and query
across data sources

2. Create conceptual
links to a shared
“ONTOLOGY”

7> ,V N 3. Situate the data in a
e & common spatial
framework




DATA MODELS: Frameworks to Integrate Databases

BIRN uses "Integrated Views” based on “"Ontologies”

What is an Ontology?

* a way to represent and communicate a
shared understanding of a field

* representation of terminological knowledge
« explicit specification of a conceptualization
» concept hierarchy (“is-a”)

« further semantic relationships between
concepts (“is part of”, “causes”, etc.)

Examples:
* NCMIR ANATOM
* GO (Gene Ontology)
* UMLS (Unified Medical Language System)
« CYC
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Atlas-based Spatial Reference Systems: muiti-scate and

Multi-Modal Data are Connected through Ontologies

3 Update user-defined area -

@D (2] ) | D 2 B B Sy -

Links & | Customize Links

|€| https:f".-"parninaZ.$|:Isc:.edu.-"rat-atlasf"Script&.-"LlpdatePongon.php?uid:Joshj > Go gl-

Geometry name:

|cerebe|lum

Attached data:

[URL [tz Awewrae priur]corm : \ i T
|File path |
|Database Marie |codb Lo
[Database ID 33 \
| | ;";\m. J‘ 1
| | ,5‘2\_:‘::\{ OV L

hore boxes { \
Armotation:

=
Purkinje neuron A
| Lateral 0.90 mm - Figure 81

Registering My Data

=
UMLS ID ey, o1 use “KNOW ME”
tool

XD

.. and a Unigue Identitier
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&) Done




BIRN Data Integration Environment Bridges Data
Models When Users Explore Distributed Data

? Give me images of
I medium spiny neurons, - === | Access
9 3 a Control
_ tract-traces and histology =
BRNUser | Of surrounding regions g DB Server

from the Parkinson’s a.— === Storage
. o = Server

..... \ synuclein mouse model - = —

...... — D
MRM-DTI | " | a
............ Multi TB Disk array

L
.
........
hE ] .

» Cy 1

. .t
.......

.........
-------------

Federated data may
be in a variety of
representations

» databases

* image files

* simulation files

MRM. Images Histology * flat text files




The BIRN Smart Atlas: 4 Example of a

Data 6rid-based GIS-like tool for spatial integration of
multiscale distributed brain data. *Runs from BIRN Portal

File Tools Help

¢ 87 ARAQAO TR # Feature Layers v | & “x ¥ Ck (¥

N S
-

Figure: 33

Query UMLS

elated Image List

Image List

inside_filter |z o

28 -8l x|

Show Cells
Load Image

Data Source: pelect 0 Polygons

DUKE_MOUSE_IMAGE_33[Duke CIVM]

UCLA_LONI_MOUSE_IMAGE_33[UCLA_LONI|

UCLA_LOMI_MOUSE_IMAGE_BW_33[UCLA_LONI

Ll

Property | Walue
IMAGE_MAME DUKE_MOUSE_IMAGE_33
3 IMAGE_SOURCE Duke Gl
{Behind Bregma -0. 22mm) (\n‘entral to Bregma 4. 633 IMAGE_TYPE ARCIMS_IMAGE_SERVICE
SOURCE_FULLMNAME 2 httpeifgen.sdsc.edu;rectifynt 4886_atlas_2671...
DESCRIFTION Magnetic resanance imaging from Cammon Sp...




BIRN is a Growing Consortium

= NDAR - National Database for Autism
Research for the support of clinical
and translational research within the
autism research community morpho

* Non-Human Primate - Linking
imaging, behavior, and molecular
informatics in non-human primate
pre-clinical models of disease

» UK e-Science - Fostering
collaborations with European
cyberinfrastructure community

BIOMEDICAL INFORMATIGSRESEARCH NETWORK



The BIRN Collaboratory Today

Enabling collaborative research at 28 research —

institutions comprised of 37 research groups.

Manchestere C/,fﬁ

_ o= [®

Univ. Minnesota = Dartmouth College,” BWH SPL mm

University of Toronto . Kitware, Inc. * MGH CFNTa =

: MIT |

G.E. Global Research . /e Isomics, Inc.

_ " Yale Univ. ™
Univ. Utah Univ. IO“‘TH B Drexel Univ. 9
UCSF = Ohio State Univ. -9
@y Stanford = A v Johns Hopkins Univ. m
UCLA am ; .
0cT e Washington Univ., St. Louism ksl Ui =
UCSD NCMIR University N. Carolina ™
QUCSDfMRI ~ mm Univ. New Mexico m e
@ Univ. Tennesse = ““Georgia Tech
BIRN Central NOC oEmﬂrv Univ.
BIRN-CC
& BIRN Sites
Mouse NA-MIC sites
m Morphometry Abilene Network
® Function - = GEANT Network

Primate (non-human) — Super Janet Network

Revised August 2005



Optical Networks Are Becoming
the 215t Century Cyberinfrastructure Driver

Optical Fiber
(bits per second)
(Doubling time 9 Months)

Data Storage
(bits per square inch)
(Doubling time 12 Months)

Silicon Computer Chips
(Number of Transistors)

(Doubling time 18 Months)

Performance per Dollar Spent

0 1 2 3 4 5
BIRN Number of Years

BIOMEDICAL INFORMATIGSRESEARCH NETWORK

Scientific American, January 2001



Building Bridges: NIH Research and Infrastructure Projects & NSF
Advanced Network Research and Infrastructure Projects

Seattlé

NS IXY{fY; NSF/NIH Optiputer / BIRN
\ 10Gb Experimental Path -
CaliT2, NLR and CaveWave

- Duke / Irvine / UCSD -

National
Lambda
Rail

e AtIanticWave/1 0Gb

i\ acksonville

Rouge

4

National Lambda Rail 4 x 10Gb Lambdas Initially
Capable of 40 x 10Gb wavelengths at Buildout

—_

L BIRN - Centered around anticipated research requirements _ optiputer
&




Removing Barriers to BIRN:

Decreasing Cost of Entry & Increasing Scalability

$120K
(2001)

= Prescribed
hardware
jumpstarted BIRN
for functionality

ssssssssssssssssssssssssssssssssssss

< $20K
(Today

e M .~ .o ]

Cisco 3750

Cisco 3002 VPN .

KVM Switch
(reccommended)

Compaq DL380s

Sun v20 i
Dell 2650

or equivalent

v

W

Storage Trays
(1-10TB)

] re oy !
o HLIEREREARTL I'I.l.i-l. .

1

Managed UPS " i

=  Support for
multiple vendors

GridPOP

ED - 172.31.x.1/24
E2 -10.0.2.1/24

E3 - Routed

LO - 17231 x101/24

Goomp

ED - 172.31.x.3/24
E1 - Routed
E2-10.0.2.3/24

LO - 172.31.%.103/24

NASH

ED — 17231 w.4/24
EZ - 10.0.2.4/24

LO - 172.31.x.104/24

Software solution
for researchers to
BIRN “enable”
local hardware



BIOMEDICAL |

BIRN | 'Stable & Rapldly Evolving
== nal Research Infrastructure

Supporting collaborative activities of advanced biomedical research & clinical research
centers in the US - Serving as a model for programs everywhere.

Ensuring a stable, robust, shared network environment across > 35 institutions today
- High Bandwidth Connectivity via Internet2.

Developing hardware and software infrastructure for managing distributed data -
creation of the BIRN Data GRID.

Providing secure and audited access to distributed data - deployment of a Uniform
BIRN Security Model.

Exploring data using “intelligent” query engines that can make inferences upon locating
“interesting” data - development of the BIRN Data Integration Environment.

Integrating BIRN with middleware projects in academia & industry - facilitating the
use of Computational GRID infrastructure.

Providing simple and intuitive access to a shared processing, visualization and analysis
environment - BIRN is a leader in GRID Portal technology.

Changing the use pattern for research data from the individual laboratory/project to
shared use.

Promoting large-scale collaboration among research scientists across institutional
boundaries




The BIRN Coordinating Center is Supporting
and Evolving the Deployed Infrastructure

e

s “\'\A'])
NETWORKING y )

MONITORING " o

HELP DESK

~

COMMUNICATIONS
INFRASTRUCTURE

z| SUDDENLY HE FINDS AN 2| THE MONSTER 15 DISPATCHED |
5| OVER-PROMOTED COMPUTER 5[ TO THE DARK (WORLD BY

2| GURL SPOUTING USELESS || THE SIGHT OF TTS MoST
£| DATABASE CONCEPTS. | FEARED OBJECT.
: YOU'D BE FOOLS TO 2| (oo’ ACTURL CODE T
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3 ANTI-BINARY LEAST- |3
; [E¥ SQUARE APPROACH 2 .!’ i -y ..
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3 : F
ASSESSING TECHNICAL OPTIONS
FOR BIRN TO BUILD WORKING SCALABLE
SYSTEMS SOFTWARE

BIRN DISTRIBUTION



Sth Annual
BIRN All-Hands Meeting

October 2005
La Jolla, CA




http://www.nbirn.net

Biomedical Informatics Research Network - Home Page

fiXaka
|_ « | |£_| |i| 3 hitp: [ /www.nbirn.net/

BIRN

BIOMEDICAL IMFORMATICS RESEARCH METWORK

BIRN Portal

Login

Search

This Site ~,

BIRN is... |

The Biomedical Informatics Research Network (BIRN), a National Institutes of Health (NIH}-National Center
for Research Resources (NCRR)-sponsored initiative, is establishing a distributed information technology

infrastructure to improve biomedical research.

This evolving "cyberinfrastructure” will enable researchers throughout the United States to collaborate on
large-scale studies of human disease with unigue, multi-resolution tools.

More >

Research Focus |

The BIRN currently consists of three "test bed”
projects that are conducting structural and
functional studies of neurological disease:

Function BIRN - studying regional brain
dysfunctions related to the progression and
treatment of schizophrenia.

Morphometry BIRN - examining unipolar
depression, mild Alzheimer's disease and mild
cognitive impairment.

Mouse BIRN - studying animal models of
multiple sclerosis, schiziphrenia, Parkinson's
disease, ADHD, Tourette's disorder, brain
cancer.

These projects and the overall information

st

3D Slicer

The Function, Morphometry,
and Mouse BIRNs are
working to develop images
like these: generated from
subject populations,
collected across different
imaging modalities and
sites, applying the strengths
of various analysis and
visualization packages. This
kind of detail will allow
researchers to better
understand aspects

of brain function and
dysfunction.

News |

October 6, 2003
The newest BIRNing Issues,
volume 2, issue 1, is online (PCF).

July 17, 2003

The New York Times ran an
article in their science section
that included the BIRN Project
and the Morphometry BIRN
Test Bed. Read the text (PDF) .

July 17, 2003

An updated BIRN-CC Project
Schedule has been released.
View the document as a POF or
Microsaoft Project file.

July 10, 2003

Minutes of the first BIRN Steering
Committee meeting are available
to BIRM participants via PDF or
from the new Steering Committee
section of the Web site.

June 27, 2003
The June 2003 BIRNing Issues is
now posted on the Web. (PDF)

Events

2003 All Hands Meeting,
October 8-10 at UCSD.

The 2003 All Hands Meeting was
extremely productive.

Review details, take our
post-event survey, and view the
pictures: AHM 2003

————




Breaking down the barriers
* Mistrust

* Open sharing of information
* Who gets credit
 Commercial products

« Governance

Incorporating processes for multi-site studies and sharing of
human data

 HIPPA Compliance

« Patient confidentiality

* Institutional Review Board (IRB) approvals

Developing guidelines - for sharing data & authorship
Integrating new participants

Providing an architecture to allow for technology
improvements with the existing infrastructure

Guaranteeing security versus ease of use






To boldly go...




