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The Challenges

 Massive Data (single subject > 2GB)

» Heterogeneous Software Tools (platform, interface)

e Distributed Hardware (many clients, many servers)

» Cross-Disciplinary Interactions (biomed, math, eng, CS)
» Detailed Data &Processing Protocol Provenance

» Design, Optimization, Execution, Validation &
)lstrlbutlon of Portable & Rellable Data Analyses
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User Community

* Non-Human Primate Research Centers (NHPRC)

— Population genetics workflows O Oﬁ ““““““
» James Knowles, USC A ==
— Imaging, genetics and pheno analysis in Schizo ¢ @ruscow
 David Gutman, Emory )

— Geno-Phenotypic associations in brain trauma

* Scott K. Holland, CCHMC, Cincinnati
— Pediatric Neuroimaging workflows

« www.MyEXxperiment.org users
— Diverse arrays of imaging and genetics workflows

* A large number of anonymous users via Web-Start
Interface (http://pipeline.loni.ucla.edu/PWS)




BIRN Approach

* Provide a distributed graphical interface for
advanced sequence data processing, integration of
diverse datasets, computational tools and web-

services

* Promote community-based protocol validation, and
open sharing of knowledge, tools and resources

 Utilize the LONI Pipeline, a Distributed graphical
workflow environment, to provide:

— a mechanism for interoperability of heterogeneous
informatics and genomics tools

— a complete study design, execution and validation
infrastructure, supporting community result replication



Use-Cases

Next Generation Sequence (NGS) analysis

Neuroimaging Data Analysis
Statistical Analysis of Biological Shape and Form

Try these online: http://pipeline.loni.ucla.edu/services/library-navigator/




® Step | Analysis: Mapping and Assembly with
Qualities (MAQ), SAMtools, Bowtie, CNVer
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® Cortical Mapping & Volumetric Analysis Pipeline
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® Local and Global Shape Analysis Pipelines
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T A

Ol_Index | ROI_Name MP_RAGE_mm? | StandardizedScore | P-value | Significance
o~ — o 1 | Background 10347019 6.367448 1 *
W - &.mw 2 | L_superior_frontal_gyrus 74178 4.457066 | 0.999996 *
. | & : 3 | R_middle_frontal_gyrus 70478 3.047181 0.998845 *
P 4 | R_precuneus 67762 2.73152 | 0.996848 *
hL 5 | cerebellum 68453 2.844847 0.997778 *

T . 4 Votome d Shale Processing 6 | L_angular_gyrus 18553 0.58119 | 0.719444
T H ’ 7 | R_cingulate_gyrus 30026 2.241504 | 0.987503 *

8 | L_middle_temporal_gyrus 26513 0.368935 | 0.643912

’ 9 | R_lingual_gyrus 23268 0.034198 | 0.51364
H L 10 | L_superior_temporal_gyrus 11408 1.917735 | 0.972428 N
'@ ) I ] 11 | L_fusiform_gyrus 11546 1.863851 | 0.968829 S

.V I T @ Choose Referance Subject

Group 3 Mmsl
()
\ Compike P Values Group 1-3.

f \
) (i) ,
Y/ ) Compite P Values Group 3- 2.4 ) Compite P Values Group 2- 1

D)

Concatenate Shape Measures

D)

Compike Results.

Hr @ @ " 0
J ] ]

A1)

’ Choose ROt

Input ©- Pipeline Workflow Output



EONI Pipeline

Pipeline Library of Solutions
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Community Pipeline Workflows

About | Mailing List @] Login | [ Register | &’ Give us Feedback | [, |

my expe ri ment Publications

Users Groups Workflows Files Packs

A fsearen

Home » Workflows £ BoOKMARK [ & = New/Upload

Workflows Workflow ~ @

Search filter terms n Sort by: Rank -

’ *I Showing 20 results. Use the filters on the left and the search box below to refine the results.

Log in / Register

Username or Email:

Filter by type pipeline
| Taverna 2 583 _ Password:
E Tavema 1 559  Type: LONI Pipeline ¢ |
I | RapidMiner 146 Remove allfilters Remember me: ||
I | Bioclipse Script... 33 OR
| GWorkflowDL 24 P:;gm:e L} EMBOSS-Matcher Pipeline Workflow (v1) L4 View
L Use OpenlD:
LONI Fipeline 20 Created: 05/04/11 @ 21:34:49 | Last updated: 14/07/11 @ 01:52:02 {} Download (v1) '
Kepler 17 -

_ P Original Credits: 2 Pipeline (eg: name.myopenid.com)
|| BioExtract Server 16 Uploader
[F1] Trident (Packa 10 License: Creative Commons Attribution-Share Alike 3.0 Unported License
|| Chemistry Plan 7 Sl b, — ) This page contains a number of bioinformatics

o>~ [ workflows based on the advanced EMBOSS Need an account?
Filter by tag {A informatics package. This page describes as Click here to registe!
Pipeline modules several bioinformatics tools from

=1 - EY-3 &= tha FMRNKRK aniita and damanctratac tha



Acknowledgments

*  Executive Committee
— Carl Kesselman, PI
— Bruce Rosen, co-PlI
— Karl Helmer, CTSN
— Arthur Toga, co-PI
— lan Foster, co-PlI
— Steven Potkin, co-PI
— Amy Swain, NCRR
+ Data Management
— Ann Chervenak, Rob Schuler
* Information Integration
— Jose Luis Ambite
* Security
— Rachana Ananthakrishnan
— Laura Pearlman
*  Operations
— Lee Liming, JP Navarro

Knowledge Engineering
— Gully Burns, Jessica Turner
Communications
— Cristina Williams
Workflows
— Ivo Dinov, Ravi Madduri
Genomics
— Fabio Macciardi
Executive & Steering Committees
— Joe Ames
BIRN Communities
— Non-Human Primate Research Centers
— FBIRN
— CVRG
— CIDR
— Mouse Genome Informatics
— Brain Architecture Group @ USC

BIRN is supported by NCRR and NIH grants 1U24-RR025736, U24-RR021992, U24-RR021760 and by the Collaborative Tools

Support Network Award 1U24-RR026057-01.



