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Biome) cal Informatics Research Network

A Shared Biomedical IT
Infrastructure to Hasten
the Derivation of New
Understanding and
Treatment of Disease
through use of Distributed
Knowledge

e Connect distributed multi-scale
biomedical data and researchers

* Open access to data and tools

e Bring Transparent GRID
Computing to Biomedical Research

« Grow Interdisciplinary Biomedical
Informatics Workforce >Translation




Challenges




Overviéw of the BIRN Roadmap

Be the vehicle for bringing advanced cyberinfrastructure to
the larger biomedical community

Deliver and maintain a robust and scalable PRODUCTION
Grid for the collaborative sharing, analysis and interrogation
of biomedical data

Provide integrated solutions for core domain science
requirements

Provide a consistent and scalable delivery mechanism

BIRN has developed an “End-to-End” Production
Infrastructure in the context of distributed biomedical
research projects.



Enables Test Bed

SC|enca

e A stable, robust, shared network and distributed database
environment

e Extensible tools and IT infrastructure that can be reused.

« Established cyberinfrastructure for data grid and large scale
data integration effort

« High performance connectivity between distributed resources
(computation and data storage)

« Seamless access to distributed high performance computing
resources

Changing the use pattern for research data from the
individual laboratory/project to shared use.
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Enabling collaborative research at 28 research —
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Manchesterg Q{_

----
-

Univ. Minnesota Dartmouth CD"EQE," BWHSPL mm
University of Toronto , Kitware, Inc. /f MGH CFrNT .4
A 'f' MIT .
G.E. Globeji\ebea[gh 2 & LA 2 Isomics, Inc.
' ) ale Univ. ®
Univ. Utah Univ. lowa = Drexel Univ.
UCSF m — Ohio State Univ. "
@y Stanford = ~\ A\ v Johns Hopkins Univ. m
' Caltech
UCLA mE Washington Univ., gt. Louism '
ucI an Duke Univ. [ 1}
UCSD NCMIR University N. Carolina ™
QUCSDfMRT  mm  Fyniv. New Mexicom o
é : Univ. Tennesse e Georgia Tech
BIRN Central NOC mory Univ,
BIRN-CC
@ BIRN Sites
Mouse J NA-MIC sites
m Morphometry Abilene Network
m Function - = GEANT Network

Primate (non-human) — Super Janet Network

Revised August 2005



BIRN Testbeds - Overview

Morphometry BIRN
e Brain Structure in AD, MCI, Depression

Function BIRN
« Activation Differences in Schizophrenia

Mouse BIRN

* High Resolution Imaging and Animal
Models of Human Diseases

BIRN-CC

« Coordinating Center for
Cyberinfrastructure




&R‘Q) Morphometry BIRN

= Anatomical Correlates of
Psychiatric llinesses

* Unipolar Depression,
Alzheimer’s Disease (AD) and
Mild Cognitive Impairment
(MCI)
= Site and Platform Independent

Acquisition and Analysis for
Pooling Data

* Multi-Site Clinical Studies

* Increase Statistical Power for
Rare Populations or Subtle
Effects

= Advanced Image Analysis and
Visualization
UCLA, UC

: 'BWH, Duke, UCL
San Diego, Johns Hopkins, UC
Irvine, Wash U, MIT




SASHA Project

BlOMm CH NETWORK

JHU
SETCAMEWR

of Segmented Structures —_—
BWH

f Visualization
\ED,

Data Donor C> Gogl.: cqmparison and
Sites : : guantification of structures’
Data Grid shape and volumetric

De-identificatiom—mH—oH _— differences across patient
And upload - populations
2

Segmentation




SASHA Project: Accomplishments

Large Deformation Diffeomorphic Metric Mapping
(LDDMM) using the TeraGrid

Each LDDMM comparison takes about 3 to 8 hours

Completed analysis of scaled run of 45 subjects
Examining hippocampus - clustering and disease detection in senile
dementia (control, Alzheimer's, semantic dementia)
30,000 CPU hours, 4 TB data

Being applied in Mouse BIRN test bed - Fragile X mouse
model

Successful classification of the different subject groups through the
utilization of non-invasive imaqging methodologies potentially
provides clinicians with new tools to assist them in their daily work




“EI‘R‘@) Function BIRN Overview

Calibration Methods for Multi-Site fMRI

Study Regional Brain Dysfunction and
Correlated Morphological Differences

Progression and Treatment of
Schizophrenia

= Human Phantom Trials
Common Consortium Protocol
5 Subjects Scanned at All 11 Sites
Add'l 15 Controls, 15 Schizophrenics
Per Site Per Year

= Statistical Techniques
|dentify Cross-Site Differences
Develop Corrections to Allow Data
Pooling

= Develop Interoperable Post-Processing

m , UCLA, UC San Diego, MGH,
BWH, Stanford, UMinnesota, Ulowa,
IL\J/III\I_I_ew Mexico, Duke/UNorth Carolina,




fBIRN Multi-Site Data Example

| = Reference Anatomical Scan

= fMRI Scans from 10 Different Sites
« Same Subject, Registered, Same Slice

\Calibration




BIOMEDICAL |MFORMATICS RESEARCH METWORK Logout

Institution |Scannel mean stdDev SNR SFNR %-Fluct | drift
zooon ||[z0 |[lz00 228 30 [z
duke-unc GE mric 4.0|1607.92 3.82 351.62 26873 0.24 -0.53 46 IE:E:\'J_I
duke-unc GE MREC 1.5|655.39 U5 87.92 a7.69 0.08 -0.39 126 LZVI
harvard-bwh GE LMRC 3.0|13066:82 (168322 178.57 17698 0.09 -0.46 B ?'E"J
harvard-mah SIEMENS hay4oc 2.0)|984 .45 0.895 183.85 18220 010 n.zg 2 L':
rinnesata-crmrr | SIEMENS trio 20|78069 (115 26T (21907 |04 0.53 0 (g P57344.7 percent fluct {trend removed), drift= 0.09 -0.94
newmexico-hsc | SIEMENS MRC21262(1.5 | 666,63 1.06 7475 74.10 016 047 191 i'_c: 740 I I I I f ! ! f
stanford-lucas  |GE LMR3 30181952 0.92 22360 22338 011 -0.67 13 -ch
©
uci-hie FPICKER hal87_ws |1.6[4174.62 8.20 126.66 12022 019 -0.76 30 E‘J 735
ucgd-frnt SIEMEMNS MRC14109 (1.5 {67710 0.93 T9.30 T6.70 014 2,33 1 IE g
uj-mherc GE MRCY 1.5|2007.02 1.62 201.07 18940 0.08 -0:29 B E: &U 7320
Mean Trimming Percent: o :“'n 705 i i i i i i i i i
0 20 40 60 80 100 120 140 160 180 200
= = frame num
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£ ; :
=
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QA Analysis Description %
Sampling Region: The sampling region is a 20x20 voxel region centered in the volurne's central slice | graen < i =
(slice #18) :
red > 0 i i I i i i I
Mean: Simple mean calculated frqm thg average ofea_ch aamp!mg region over 198 volume_s. The first 2 =l 0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
volumes are skipped to allow for signal instabilities during ramping of the gradient electronics gray
5 frequency, Hz
Standard Deviation (stdDev): Calculated in the same fashion as the mean Calor thres| W e e s
each stati e i e i FonE
Signalto-neise ratio (SNR}: The noise measurerment is calculated by subtracting the average of the the above o\o solf 7 eas d:aShed' calc
even numbered volumes from the odd numbered volumes using the sampling region. The signal o L rdc =418 plxels N
measuremnent is calculated from the sampling region applied to the mean image, The SNR is All compar » 5 : s
calculated from the ratio of these g 10 “Eenmmnren ey renmenyenemen s SRR R LT LT s T s
The Tritmrmi = F
Signalto-neise fluctuation ratio (SFNR): The SFNR measurement is calculated by dividing the a site's ran| % F
sampling region from the-mean image by the sampling region of the standard deviation image. shawn, o §
Percent fluctuation (% fluc): Percent fluctuation or root mean square stability is calculated from the A trimming “ L L L L L ; ; ; !
sampling region after applying a second order detrending fit frarm that's 100 101
o 1piand:bo ROI full width, pixels




Community Database Development

CH NETWORK

BIOMEDICAL IMFORMATICS RESEARCH METWORK Welcome guest

You are connected to
site1_mbirn

About Us Resources
Statistics

» Query Assessments
Export CSY

welcome guest to the Morphometric BIRN Public Alzheim

» Logout

The site currently provides the following features;

+ building = fairly generic assessment guery and navi  [EAl|) [=I= S T0] Site ID MMSE Demographics Diagnosis C¥LT
+ multi-site gueries
+ exporting the full set of search results in comma se
+ viewing visits (both scan and clinical) of a selectec
+ dowloading the structural MRI image series for the
+ Univariate and Bivariate statistics via BIRN Portal ir 0030076659326
Visit: 2 Seqg: 1 SITEL 25
To build an assessment query please click Query assessm Al 3 G T — = 94 il
Subject: 009007669326 Show Detail
Clinical Visits N
[) Date
2 08/26/1996
Segments
Segment ID Protocol Protocol Yersion
1 AD_BATTERY 1 er

¥RI Scan Yisits

Visit Date

1 01/11/1997 il
Segments
1 SPGR 1 er

Scanner Info
Make:GENERAL ELECTRIC Model:
You can export the image series for this scan as an AFNI brik. The image series L

is retrieved from the SRB, conwverted to an AFNI brik from DICOM and tarred and
gziped for transfer efficiency.

This operation may take upto a minute {usually around 30 seconds or less),so
please be patient. If you hit a cached result either requested earlier or by
another user, this operation may take significantly less time.

er

after the download, the file needs to be saved to your local machine and needs | g
to be expanded using the tar utility

tar wzvi <f£ilenams>

After this, you should see the srx and wan files,
Download as AFNI BRIK |

Browse Image Data |

Back to Search Results

- er
003122959847
Visit: 2 S8eqg: 1 SITEZ2 11

66

G5

J4FIL

G5

il

75

93

.84

LEQ

22

19

16

14

15

22

Hippocampus

Volume

2377.0

3760.0

2EG6E.0

4774.0

2852.0

3313.0

2932.0

2961.0

3754.0

2000.0

2267.0

Hippocampus

2480.0

3650.0

2435.0

4495.0

2973.0

3466.0

2907.0

3335.0

4260.0

4152.0

2386.0



fBIRN Analysis Infrastructure

BlOMm CH NETWORK

*Result Images in SRB

FMRI Images
Automated Image Upload
to SRB/HID for sharing FIPS: ESL Image

R — .> Processing Scripts

FIPS
Bf 3 Resuls
N

fMRI Scanner

. O...............oooo
* *Results with standard descriptions
in HIDB
«Clinical Data User Query
Computer Aided Scale Input
(CALM/GAME)

Clinical Data Entry Interface




Studying animal models of dlsease across
dimensional scales to test hypothesis with
human neurological disorders

» Experimental Allergic Encephalomyelitis
(EAE) mouse models 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

e Cal Tech, Duke, - UCSD, Univ. Tenn




&f’i&@) Multiscale Data Integration
g.‘ 1. Databases at each site

4. Use mediator to
navigate and query
across data sources

2. Create conceptual
links to a shared
ontology

3. Situate the data in a
common spatial framework




CH NETWORK

Fﬂ Resch3D

Volume and slice data brought
Into register in order to
correlate cellular and
subcellular changes with non-
Invasive imaging

Spatial Registration of Data

m Processing stream for spatial
| registration of brain volumes

using the LONI pipeline, UCLA:
David Rex, Allan MacKenzie-Graham
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File Tools Help

Figure: 33

| 1 g / Related Image List

| oueryumLs

Image List
Show Cells

; Load Image =
f D DUKE_MOUSE_IMAGE_33[Duke CIVM]
| ¥ c_DSS_mouse_pé‘i : '

| ¥ c_DSS_mouse_pr:

| ¥| c_033_mouse_la | | ; | UCLA_LONI_MOUSE_IMAGE_33[UCLA_LONI

| ¥ ¢ 033 mouse x| Data Source: Select 0 Pokdines

Get slice by ID (1-132): | 3
— - ! Selected Slice ID:
=

UCLA_LONI_MOUSE_IMAGE_BWW_33[UCLA_LONI
Show

Current Slice: 33 | == et T Froperty

{Behind Bregma: -0.22mm}) (Ventral to Bregma: 4.633mm) (Lateral to midline: -5.17 1mm)

|IMAGE_MNAME
IMAGE_SOURCE
|IMAGE_TYFE
[SOURCE_FULLNAME
[DESCRIFTION

Walue

|DUKE_MOUSE_IMAGE_33

Duke CIVM
ARCIMS_IMAGE_SERVICE

2 hitpeifgen sdsc edurectifyn 4886_atlas_267;1. |
Magnetic resanance imaging from Commoan Sp...|




Autosegmentation- Morph- Mouse
BIRN
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Configuration

Model:

Annotation File:

Talairach File:

fhome/ajoynerbrains/MGH:

home/ajoyner/orains/MGH,

pt 3 G_frontal_middie (9)
Freesurfer Label UMLS ID C0152297

Extra Tenms:

Update | Site:

google

Query

Human-Mouse Iintegration

Configuration

Model: Ih-pial
Annotation Fle: fhomefajoynerbrains/MGH-Siemens1 5-5P.1-walabelih.aparc.annot Browse...
Talairach File: |‘homedfajoynerbrains/MGH-Siemens1 5-5P. 1 -uw/mrifarigtal MGHBrain+tlire. HEAD Browse...
Apply
Fiducials
Point Mot on Surface Model

t date Body} {} mm
alairach Label UMLS ID C015233

Extra Terms:

Update | Site: google Query

Swanson's Connectivity Tool (BAMS) Washington University's Braininfo

SMART Allas



Driving Big Science where it
Didn’t Exist Before

Encouraging Collaboration

Removing Barriers to Multi-
Site Collaborative Research
Calibration
Compute / Storage Resources
Databases
Common Protocols
Post-Processing Tools
Governance




o BIRN - Yel§ aIIeng\{e-g; Creating a New Culture

 How to get competitors to cooperate
e  Will this project decrease the RO1 $ pool
 How to share glory, work and $
 (Governance - who makes and keeps the rules
 How to avoid data-mine-ining
 “What's mine is mine and what's yours is mine”

 How to communicate across fields efficiently:

e Clinician scientists Computer scientists
« Experimental psychologists MRI physicists
e Statisticians Database engineers

 How to show a clear scientific benefit from cooperation
« Efficiency of multiple studies in parallel; quick revisions
« Different perspectives create new ideas or achieve the lowest
common denominator “designed by committee”



BIRN

BIOMEDICAL INFORMATICS RESEARCH MNETWORK

Teececececcecscsccegeececscsccecccscctsetsesceccctecscscssececccscscsscecscss |

I *: H4 s :

: : o . . . |
: . Mouse ««  Morphometry °e Function *e BIRN-CC .
I D R S R PP ot . |
I PI ] :: PI | PI ] :: S
I :,':'::::::::::::::::::::::::.::3:::::::::::::::::::::::::i:::::::::::::::::::::::::::E: E :
: ¢ Project Manager ] E: Project Manager ] :E Project Manager ] . E Project Manager ] o I
| E Scientific Director I :E Scientific Director ] E: Scientific Director ] E « Scientific Director ] E |
(e . o +
I . c 1)
I :: s
e se : I >~ Task

M P o |
I ol . Forces
1 o2 |
[ e ol
I : 1 N
: IRB | IRB | o IRB ] ¢ :
¥ : : i s
| = _SRB/Database | ;i ~SRB/Database | s2 SRB/Database | 33 SRB/Database | 3 )
I ....................: E: E I > Working
I : e ol Groups
' : o s 3
| : : < o
I . . : o
I :.....................................::.................: I )
I — = BIRN All Hands meeting held annually

22258 BIRN Pls meet quarterly as part of the BIRN Steering Committee

Cross BIRN working group has video teleconferences monthly

_ Task forces commissioned by the BIRN Steering Committee hold monthly video teleconferences

113 I IRB working group holds monthly teleconferences and interacts closely with the Data Sharing Task Force

SRB / Database ]

SRB / Database working groups are held weekly covering a wide range of topics

Ad hoc working groups created by the test beds meet according to their needs




_ B/;HIPAA Working Group

One member from each BIRN site required to participate

Each member is required to review BIRN consents, waivers
and procedures with local IRBs

Regular video conferences among members to coordinate
Information and activities

!

Produce BIRN template language for subject consent, IRB
waiver for data upload and IRB waiver for data download

Produce guidelines and procedures for data sharing across
Institutions taking into account Common Rule, HIPAA and
state regulations

Develop procedures to allow for longitudinal studies within
BIRN



BIRN

BIOMEDICAL INFORMATICS RESEARCH MNETWORK

BIRN Tbolkit

\ Domain Specific

Software
<
. Shared Software
and Services

= Provisioning

BIRN Cyberinfrastructure



Jumpstarted BIRN for
functionality

Software footprint
managed by the BIRN-CC

Integration of domain
tools, middleware, OS,
updates, and more

Expansion/upgrade of
existing sites have more
generic (and fewer $3$)
hardware

e e.g. Opteron, New Xeon,
Multi-vendor




Softwai*.é Problem in a Nutshell

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

 Easily Replicate Entire Software Stack
(Including Centralized Services) for other Groups
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Lo BIRN - WVETe]; éi stem Components

Complete Workflows )
Domain Data Integration
Application Tools Mechanisms

|[erod uonealddy
suolneladQ |[elanO

SS322Y Ydreg/puewiwo)d
uonnguisig MS pareibalul

|dentity/Login Authorization and
Management Role Definition |/
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LSl S pecific Implementations

Taverna, Kepler, and others )

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

J0-Ndld

o
T
Z
-
o
&

MS NdIg [enuuy-1las

(100/|14dy) uonngiisig

SS90V Ydleg/puewiwio)

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

Utilizing Rocks grid management software

BIRN specific extensions to Rocks, also under CVS, means
automated, repeatable deployment of any version of the
BIRN system

We've created BIRN “rolls” that integrate
 BIRN domain tools (e.g. 3DSlicer, LONI Pipeline, FreeSurfer)
« Database (Oracle) and SRB Configuration

Rocks, with BIRN extensions, includes automated
deployment mechanism for

* Middleware (Security, Computational, Data)

« Data mediation/integration

e Application codes

« Portal and other Workflows
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SO Software Integration Cycles

- ™
Each Area is a
(Model) BIRN System Feedback of Capability
= Racks + Central Gaps
SVCs + Apps

—_—

4 N T 7

Dev Area Staging Area Production Area

Compo_ntf-)n_t Component End Users Only

Incompatibilities Incompatibilities See Integration
Acceptable Resolved

\_ ) - J \_ )

Stable
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BIRN Tbolkit

\ Domain Specific

Software
<
. Shared Software
and Services

= Provisioning

BIRN Cyberinfrastructure



BIRN

BIOMEDICAL INFORMATICS RESEARCH MNETWORK

Y Yif Y

Single sign-on and

) Full access control and audit logs for all
credential management

data within the BIRN infrastructure

BIRN Audit Report a

|« » || ¢ ||+ | © hups://portal.nbirn.net/BIRNcgi-bin/DataGrid /audit.cgi?audit=/home/BIRN/Mouse/common-specimen ~ O~ Google

BIOMEDICAL INFORMATICS RESEARCH METWORK

Sat Oct 8 20:51:04 2004

User: jegrethe

BIRN

Data Management Analysis and Visualization Cd!dmatwyToo&”AdvumdDamlmegm Test Bed

Audit Report
fhome/BIRN /Mouse/common-specimen-study /UCLA-BFI1/Niss| /T “browse | (" submit | | i X . |
—_— ——— Please enter a valid filename to view audit
information from the BIRN Data Grid.
File Action User @ Domain | Date and
Time

This report will tell you which users have

Authentication service
available to all BIRN
applications

2003-11-14- accessed a file and when

16.37.46

2004-03-11-
06.44.26

2004-10-10-
03.40.15

020417-2_1_Nissl_091.tif | read mfehnel @ duke-civm

020417-2_1_Niss|_091.tif | insert_permission mfehnel @ duke-civm Data M,
Browse Files
Upload Files
Audit Files
Access Control
Meta Data
Advanced

020417-2_1_Nissl_091.tif | read jegrethe @ ucsd-bce

lc =v] | export cav

Welcome to the Morphometric BIRN Pube Alzhein

ners Disease Human Imaging Database web interface

i PSRN . | S |
The BIRN Coordmatlng Center IS deploylng a
common authentication and security infrastructure.
*Provides for Single Sign-On to access all portal,
data and computational resourcees

*Available to all BIRN applications

*Will provide access to external resources (e.g.
OptiPuter and TeraGrid)




BIOMEDICAL INFORMATICS RESEARCH MNETWORK

 BIRN Data Grid: a Distributed Data Handling System
oullt utilizing the Storage Resource Broker (SRB)

e Data has more than doubled in the last year

 Provides a
scalable and
distributed
solution for
distributing
publicly
available data

BIRN Data Grid Usage

12.5 Terabytes

8.4 million files

B Total Number of Files (in thousands)
B Total Size of Storage (in Gigabytes)




From outliers in
univariate statistics,
launch 3DSlicer to view
anatomical data and
use Query Atlas tool

/home/BIRN/Human/Clinical

‘home/Public/MorphAD__ p0001,009007669326
Launch 3D Slicer

Browse Data

‘home/Public/MorphAD__p0001/009022174223
Launch 30 Slicer

Browse Data

‘home/Public’/MorphAD__ p0001/009134330441
Launch 30 Slicer

Browse Data

‘home/Public/MorphAD__ p0001,/009157526843
Launch 3D Slicer

Browse Data

‘home/Public/MorphAD__p0001,/009196266232
Launch 30 Slicer

Browse Data

Viewer

Java Grid
Interface
(Java Webstart)

I N F+ = [— Jie ™ L [io3 |
o] el By| [ COR-info_ | 0O _ sagittsl | Bg:| _ COR-infa | O | Cororal | Bo:| | COR-infa |

Lb:| Norie | Fo:l func | Lh: MNone | Fo:l unc one | Fo: unc |

Integrating the Local Desktop

Java Grid Interface (JGI) provides wrapper for applications on a
users desktop

» Brokers communications and information/data transfer
between the application and BIRN resources (e.g. BIRN
Data Grid)

» Allows for domain applications to be integrated with the
BIRN infrastructure in a straightforward way

Improved version being developed in collaboration with
Telescience for GridSphere Portal
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Integrat\\ g Data using the BIRN

Medlaton

== | Mediator Query
Builder

Query Results for Mouse BIRN Integrated View

Integration with BIRN
Test Bed Applications

(e.g. Mouse BIRN) e e S bt

+ [[ INSTRUMENT:
-
| xsezE:

r. ’ User
L N Portal [ Client Application
» -

iatar Clien

_Mediator ¥ o

Gateway [ Message . Data Source
Handler | Definitions |
. De‘f moru |

The BIRN mediator, a core
component of BIRN 2.0, provides:
*Enhanced user tools for registration,
view definition and query building
eImproved performance

*Support for PostgreSQL databases
eIntegrated with BIRN authentication
infrastructure
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Purkinje cell

dendrite
Molecular
layer

Purkinje cell

body
Purkinje cell
Cerebellar layer
cortex Parallel fiber

Granule cell
layer

Granule cell

Expert (Domain)
Knowledge

“Find proteins located in cerebellar cortex”




BIOMEDICAL INFORMATICS RESEARCH MNETWORK

BIRN Semantit (Glue)-Knowledge for BIRN

brain

v

cerebellum

v

cerebellar cortex

v

Purkinje cell

v

dendritic spine

Entopeduncular <+“—> Globus pallidus,
nucleus internal segment

Animal Model <€ Disease Process

Link database concepts to Ontologies
*Augment ontology with new information (BONFIRE)
*Utilize homologies

*Develop disease and animal model knowledge maps
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UMLS Browser —-

Navigating Unified Medical Lang uage System

Gl (€3]

[FUMNLS

BROWSER
Select Operation

,i\ 3 hup: //imhotep.ucsd.edu: 7873 fknowme Jumls.html

Save Graph as Text

!_Fmd Related Eoncepts i=

Concept ID:
C0007765

| <

UMLS Browser

Y Yy

cerebellar folium{Body Part, Organ, or Organ Componernt]

\_Gj' html image map

BIRN Bonfire Database

l\elghbor Type:

UMLS Relationship :
a) Relationship Label :

Broader
Narrower
| Other v

# AND ¢ OR

b) Semantic Relationship :
* (any) =

Create New Graph ?

“ Yes ¢ No

Display Semantic Types ?
* Yes ¢ No

cerebellum{Body Part, Organ, or Organ Component]

Submll L _ Clear 1

Show Node Jescru:r:t\cn —— UMLS Browser
UMLS Browser

cerebellum
C0007763
Body Part, Organ, or Organ Cor

Concept :
[ —— .
CUIL:

Semantic Type(s) :
Definition :

» Part of the metencephalon that lies in the posterior cranial fossa b
stem. It is concerned with the coordination of movement. (MSH)

» The portion of the brain in the back of the head between the cere
stem. The cerebellum controls balance for walking and standing,
complex motor functions. (PDQ)

Synonym(s) :

cerebellums
cerebellum, nos
cerebellum <1>
tissue of cerebellum
corpus cerebelli <2>
corpus cerebelli

cb - cerebellum
epencephalon-1

a60 cerebellum

Done

Select a table view
Concepts
Relations

| | ¢ || + | @ nhps://portal.nbirn.net/BIRN/cgi-bin/DataGrid /Bonfire/bonfire.cgi?concepts=1

The BIRN Data Mediation architecture employs ontologies as the means for |
linking concepts in different databases and to perform multiscale data
integration across distributed data sources. Concepts in each of the source
databases should be mapped to one or more concept identifiers from the
shared knowledge sources available to BIRN. more

concept ptid ptontology |lang
CA3 C0B94600  |UMLS ENG
CA3-field CA3 of hippocampus C0694600 |UMLS ENG
CcB BF_C000202 | BONFIRE ENG
Cg/Rs BF_C000203 | BONFIRE ENG
IPI BF_C000272 | BONFIRE ENG
KF C0175530  |UMLS ENG
Kolliker-Fuse nucleus C0175530 |UMLS ENG
LAcbSh BF_C000273 | BONFIRE ENG
LDDM BF_C000279 | BONFIRE ENG
LDTg BF_C000280 | BONFIRE ENG
LDTgV BF_C000281 | BONFIRE ENG
LDVL BF_C000282 | BONFIRE ENG
LEnt BF_C000283 | BONFIRE ENG
LHbL BF_C000284 | BONFIRE ENG
LHbM BF_C000285 | BONFIRE ENG

Tue Oct 12 08:30:09 2004
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BIRN LDDMM (=]

() |~ |63 &) | @ heps:/ fportal.nbirn.net/BIRN fcgi-bin/CompGrid /Iddmm.cgi v | (|Gl

« Enhanced job management 4 R P i Sop 101620712 204
functions provide detailed job BIRN - ).+ —
information for execution on T o '

remote resource

Data

LDDMM Input Parameters | Select 'Browse' to view a pop-up data grid browser |
or manually type the location for each of the
| T 2n Image | & ap Image respective fields required for your LDDMM

comparison.

BIRN Crid Job Status (=]

Job Status

[ | (&3] |= |i| @ heps:/ fportal.nbirn.net/BIRN/ cgi-bin/CompGrid /job_status.cgi?jobid=4030 v @

Frl Sep 10 16:52220 2004
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Data
BIRN Grid Job Status
[List all Jobs | | |
|
LDDMM Job !
Start Time |Fri Sep 10 16:41:44 2004 | | application which aims to
= bnal Anatomy thereby
User jegrethe jes in shapes. As part of
foptibimildmm/bin/ldmm -d 3 -A develop technigues to not

Execution |srbfile:/home/BIAN/Human/Dev/lddmm/human/hippocampus/renewal_demo_2004/registered 80_396_80/XJJ_l|h.hippocampus_96.img
-T srbfile:/home/BIRN/Human/Dev/lddmm/human/hippocampus/renewal_demo_| registered_B0_96_80/XSP_lh.hippo

Resource  |jhu-gpop.nbim.net
Status PENDING

refrash

Center for [ 5
R

National
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National Contes for
Resanich Resauress




BIRN

BIOMEDICAL INFORMATICS RESEARCH MNETWORK

BIRN T'bolkit
\

. Domain Specific

Software
£
. Shared Software
and Services

= Provisioning

The BIRN shared information technology
infrastructure for basic and translational

. research is available to all researchers
BIRN Cyberlnfrastructure from any internet capable location.



The BIRN is developing a shared
Information technology infrastructure
for basic and translational research
that i1s available to all researchers
from any internet capable location.
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Function - studying regional brain dysfunctions related to the
progression and treatment of schizophrenia.

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

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

NAMIC - The National Alliance for Medical Imaging Computing
(NAMIC) is a multi-institutional, interdisciplinary team of computer
scientists, software engineers, and medical investigators whe
develop computational tools for the analysis and visualization of
medical image data.

BIBN CC - supports these projects and the overall information
technolegy (IT) infrastructure of the BIRN

BIRN Portal Main Page

Tue Mar 8 16:05:03 2005

User: jegrethe

Data Management Analysis and Visualization Collaboratory Tools Advamdnamlmagm Collaboratory

May 13, 2004
The BIRN CC released the BIRN Grid Portal API for use on the
production BIAN portal.

March 22, 2004

BIRN test bed participants presented a "Building on the BIRN"
workshop at the National Institutes of Health. View presentations
from and photos of the event.

March 3-5, 2004
UCI hosted a Function BIRN All Hands Meeting at the Beckman
Center of the National Academy of Sciences, Irvine.

Grid Host Data Grid Resources
UCSD - NCMIR  nas0:88% nas1:92%

Caltech - BIC nas0:36% nas1:61%

Duke - CIVM nas0:75% nas1:46% nas0:75%

Harvard - BWH nas0:81% nas1:31%

Harvard - MGH  nas0:23% nas1:21% nas2:45%
Ul - MHCRC nas0:21%

UMN-CMRR  nas0:12%

UNM - HSC

nas0:10% nasi:7%

UCsD - FMRI nas0:75% nas1:88% nas2:88% nas3:54%

UCLA - LONI nas0:11% nas1:4% nas2:4% nas3:3%

Duke - UNC nas0:3% nas1:2% nas2:3% nas3:3%

nas4:57%

BIRN 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

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

*Support for dynamic
collaborative projects

*Built on standard Portal
framework
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Distributed

BIRN Grid Job Status

| €3 | ttps://portal.nbirn.net, cgi-bin/CompGrid /job_status.cgi?jobi v Gl
€3] | #| @ nhetps://portal.nd /BIRN/cgi~bin/CompGrid (job _ Tjobid=4030 G

Fri Sep 10 16:52:20 2004

Computation BIRN 5 o o e

N

| “« > <.,| + + | 4 hmps: /poral. i nﬂu.llllkhl.n’cql bin/DataGrid/brow:

BIOMEDICAL INFORMATICS RESEARCH METWORK

Y. o £
Data Management Analysis and Visualization Colﬂ:nrnhlyTn\da Advanced Data Integration Test Bed

[ List all Jobs |

LDDMM Job

Start Time |Fri Sep 10 16:41:44 2004
User Jegrethe
foptibirn/idmm/bin/idmm -d 3 -A

Exscution |srbfile:/hom afEIHN/'HumaNDe'v/\ddmmfhumaNhlpPocampus/renewal demo_2004/registered_80_06_80/XJJ_Ih. hlﬁpocampu.'; 96.img
T srbfile:/home/BIRN/Human/Dev/lddmm/hur pp! \pus/renewal_demo_2004/ |_80_96_80/XSP_|h.hippo
Bacniena |ihinnnn nhim nat

BIRN I‘v_\ru- Dan Gr.u Er owser 8

=/ fhome f Jeommon-sg = Q- L B

Management

Sal Oc1¥ 205133 2004

Usor: jogroft

Tl

Data Visualization

)| RkMouse/zommon-specimen-study/UCLA-BF1/Nissl I ‘You can download single-lies

theough this interface by simply

BIRN Portal Image Viewer

\ \ ¢ \ | + | 3 hups:/ /portal.nbirn.net/BIRN/ cgi-bin/DataGrid [srbView.cgi /0204 17-2_1_Niss|_091 tif?object=/homefB ~ Q- Coogle

:?Q e ) P ) e S clicking on the file name of icon.
| nagarr2 1 Nissl_DO3.tif meladata | pemEssions | audd
5T 0o0417.2 1 Nissl 0054t | motaciala | pemiasions | s
| 020417-2 1 Nissl_ 0075t meta-data | pemissions | aust |
| nagarra 1 Nissl_D04.tif meladata | pemEssions | audd
] 0204172 1 Nissl 01,8 moladaia | pormissions | audi
| 0z0417-2 1 Nissl_ 0135t meta-data | pemissions | aust |
| nagarr2 1 Nissl_015.1if |t permisgicns | audt
ST 020417-2 1_Nissl_017.6t mefa-dala | pemissions | audd
ik 00417-2 1 Nissl 019.41 | mota-data pormissions | audd
:‘:"_E 020417-2 : m 0.4 mela-data | permissions | audi
=3 020417-2 1 Nissl D23t meta-data "msims audi

The BIRN shared information
technology infrastructure for basic
and translational research is
available to all researchers from any
internet capable location.
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» gridsphere portal framework

open-source / portlet jsr168 compliant

e T
AN Portal Login Tre Bomedca elomatcs Sessah Netron P89 Pt g
s WP it 2ign ' Taoe, Eomoutiton
e a0 b ¥ ammaummunonx uowumncm
ot BTN revemhos. S IR panicyurts oy Scoeet e porsl (s B
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* BEnp W axo
I i)
« Ent 2 P s

YD et have cockees anatied 1o
g 1o IRN Portal.
mvascept s righey

The Intest warsion of Jiven will b
e

regued 1o access some ol |
appheations

For plimal rowsing pleass use a
Dol based

(O vorsiorn of Sater t

corce robmr, pnass worade
2 e atnst veeseon of Eali
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The BIRN-CC is supporting
development of the leading open-

source standards-based grid portal.

}Gﬁdﬁphm U Download H Documentation H Developers H Projects }h[ Consulting \.I About },

. News Ewvents Contact

7/6/2005 Grid Portlets 1.1

is now available for
download!

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

download!

5/27/2005 Grid Portal

Workshop, hosted
Australian Partner
Advanced Comput

open for registratig -

Welcome to the GridSphere Project!

The GridSphere portal framework provides an
open-source portlet based Web portal. GridSphere enables
dewvelopers to quickly develop and package third-party
portlet web applications that can be run and administered
within the GridSphere portlet container. Here you will find
) | the GridSphere portal framework available for download
and documentation related to the installation and
development of portlets using GridSphere.

% Gridsphere Portal - Mezilla Firefox

Fle [dt View Co Bookmards Tosk el [+]
PR Y L L e re———— J 0w
Agache Tomeat-5.0.28 % local-gridsphere 4 GridSphere Portal - dev = Bumedscal Informatics ...
BIRN \ Thien
L . Wekomse, Thien Nguyen
About e | wakcoms B
My Projects
Fome | by Prajects | My Activties ‘
[Project Summary __|
Project Info : Analysis, Visualization and Interpretation Mareve: Amaysis, Vissalization and
Interpratation
Propect 1D 4 Members: 7 ‘
Project Name Anglysis, Visuakization and Intenpretation Access: Private
Continued , integration, 2 sute of frely vadable software to enable o
Public info igation of of d image analysis on Typa: Normal
o8 pubject acguired at sheR.
= , ntegrabion, and of 3 sute of treely avalabie software to enable soentfc Stanad: Do W, 004
of the bases of dysh analysis on
increasngly large subject populations acouired at multiole research sites.
AR EXHRER iy Membership ________|
Type Mormal
SRE Grewp Nams ai_0004 User: thion
Founded 10-79-2004 09:31:54
Mumber of Members 7 Crmiaal: brguyer B mme svndwda.
Riode: Membser ‘
Current Activities Joined: Oct 29, 2004
Status: Artre
Conkra |
@ Select
; (@lan 7
Memberships
7%
2
a i
Project Memberships(7) z
o Username Rode Started Status Emadalert 1
56 skolasay Gmer 10-29-2004 Aetive SholasnyGin.cdu 7
£ srinmne Mosnbae 0,30 W, A, asnsefmbab bansed sl x
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Integration with BIRN
SerVi Ces Results
. . . . . . Left Right
Site ID MMSE Demographics Diagnosis C¥LT Hippocampus  Hippocampus
° Age Gender 0 Diagnaosis 0 Yolume Volurmne
Portal provides Intuitive
. Visit: 2 Seg: 1 SITE1 25 66 13
user Interfaces to access Visit: 1 Seqg: 1 SITE1 75 F 14 Alzheimer 2377.0 2480.0
009015726375
commonly used Visit: 28eg: 1 SITEL 30
0 5 Visit: 1 Seg: 1 SITE1 71 F 14 Control 3760.0 3650.0
funCt|Onal|ty Visit: 3 Seg: 1 SITE1 .93 22
009016532513
. . . Visit: 2 Seg: 1 SITE1 17 41 7
° Visit: 1 Seqg: 1 SITE1 60 F 16 Alzheimer 3565.0 3435.0
With authentication
1 1 Visit: 2 Seg: 1 SITEL 30 .93 19
SerVICe there IS Seamless Visit: 1 Seqg: 1 SITEL 71 il 18 Control 4774.0 4495.0
= = Q 009028001105
interaction with  Portal Visit: 2 Seg: 1 SITEL 24 s 0
- Yisit: 1 Seq: 1 SITEL 77 F 13 alzheimer 2852.0 2979.0
services 009042378934
Visit: 2 Seqg: 1 SITE1 29
Visit: 1 Seg: 1 SITE1 70 F 12 Control 3313.0 3466.0
Visit: 3 Seg: 1 SITE1 1 16
.39 4
Univariate Analysis Analysis Information simer 29320 2a007.0
This is a prototype for univariate statistical
Structure summary analysis of morphometric data. It is an . e i
Brain Laterality example of same of the basic statistical features  2MET 26,0 S
5 0 Total "~ that we need for accomplishing our Marph BIRN
Left clinical specific aims. 1 15
Z Right Z 1trol 3754.0 4260.0
.93 22
Demographic Factors 1trol 3990.0 4152.0
Continuous Dichotomous B4 6
MMSE MMSE. Scare # || || Demagraphics.Gender |~ =imer 3267.0 3336.0
Demographics Age Diagnosis.Diagnosis
Demographics vears.of Education  « v .59 5

Output Selection Case Stu dy:

tean, Standard Deviation
(1 Stem & Leaf Plat

Plot Hstogram Human Imaging Database integration with
D) Empeical Cumniatve Distiuton Function Authentication Services and Portal Environment

O Quartile-Guantile (G-Q) Plot
[ Shapiro-Wilk Mormality Test
Box Plat
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BIRN is... |

The Biomedical Informatics Research Network (BIRM), a Mational Institutes of Health (NIH)-Mational 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 BIRM currently consists of three "test bed”
projects that are conducting structural and
functional studies of neurclogical 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

i ot Topic |

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.

~Q~ Google

BIRN Portal
Login

Search

This Site

b Site Map

News |

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

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 (POF) .

July 17, 2003

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

July 10, 2003

Minutes of the first BIRN Steering
Committee meeting are available
to BIRN participants via POF 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. (PCF)

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
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