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Science Paradigms by Jim Gray

Thousand years ago:

science was empirical
describing natural phenomena

Last few hundred years: [GJ

theoretical branch
using models, generalizations

Last few decades:

a computational branch
simulating complex phenomena

Today:

data exploration (eScience)
unify theory, experiment, and simulation
using data management and statistics
— Data captured by instruments

Or generated by simulator
— Processed by software
— Scientist analyzes database / files




Sharing Cancer Research Data

« Cancer Research is an empirical, hypothesis
driven process:

— based on past knowledge and a novel idea a
hypothesis is formed

— an experiment is constructed in an attempt to
(dis)prove the hypothesis

— experiment is performed and resulting data is
collected

— results are analyzed, and conclusions from the

analysis are presented at meetings and/or published
In peer-reviewed Journals
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Sharing Cancer Research Data

« Value in sharing raw research data -- not just
in their interpretations. Research data can be
reused

— To provide evidence towards other hypothesis

* Research data, especially clinical data, is
very expensive to collect

 Make data accessible to others
— Discoverable

— Syntactically Interoperable (others have to be able to
read the data)

— Semantically Interoperable (others have to
understand it).
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« caBIG (cancer architecture Biomedical Informatics Grid)
is a 60m (3yrs) National Cancer Institute informatics
project to connect data, research tools, scientists, and
organizations.

« caBIG’s goal is to speed the delivery of innovative
approaches for the prevention and treatment of cancer.

« By combining shared vocabulary, data elements, and
data models caBIG is expected to become a common-
standard informatics platform used for all cancer
research supported by NIH grants -- the WWW of
Cancer Research
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caGRID Overview

« caGRID is caBIG's enabling infrastructure
forming the “grid” in caBIG

 Features of caGRID

— Provide syntactic and semantic interoperability, based
on shared information models

— Security framework providing authentication and
permission control
* On the caGRID there are data-services
(providing data), analytic-services (providing
algorithm implementations), and core caBIG
services (e.g. indexing service listing available
data- and analytic-services)
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http://cabig.nci.nih.gov

caBIG - Welcome to the caBIG™ Web site - Windows Intemet Explorer
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b About caBIG

Events Welcome to the caBIG™ Web site =S

Press Room

Speakers Bureau

NCI Receives the Computerworld 21st Century Achievement Award in Science for caBIG™

Library

Inwentory of Tools

Software Downloads
Compatibility Guidelines
Concurrent Version System (CV 5}
caGrid 0.5

caBIG Data Elements

[CDE Browser}

caBlG Data Standards

Training Portal

Login

Documents Under Review caBIG™ Participants - Over 800 people from more than 80
organizations are working collaboratively an over 70 projects in a
three-year pilot project. Workspace specific information, materials and

Architecture

About caBIG™ - The cancer Biomedical Informatics Grid, or caBIG™, is
a voluntary network or grid connecting individuals and institutions to
enable the sharing of data and tools, creating a World Wide Web of
cancer research. The goal is to spead the delivery of innovative
approaches for the prevention and treatment of cancer. The
infrastructure and toaols created by caBIG™ also have broad utility
outside the cancer community. caBIG™ is being developed under the
leadership of the  National Cancer Institute's Center for
Bioinformatics.
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for Cancer Research

caBIG is a $60 Million (3yrs) project that will give
scientists access to orders of magnitude more related
data from researchers around the world.

What tools do scientists need to browse, query, and
analyze this data and make meaningful deductions?

— Using Microsoft Excel and leveraging their familiarity with it's
statistical analysis and visualization.

— Using Windows Mobile 5.0 to gain on-the-spot hypothesis
testing; thus replacing the proverbial "restaurant napkin
sketches"

How could we develop such applications? Using the

NET Framework

— Visual Studio Tools for Office

— Compact Framework for Mobile Devices
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caBIG dotNET bridges caGRID and -nét

« caGRID API is written in Java leveraging many
Java projects: Globus Toolkit 3.2, OGSA-DAI
5.0, Tomcat, Ant

« caBIG dotNET is our project bridging the gap
between caBIG and .NET

 ltis a C# Client API based on the Hessian
Binary Protocol that connects with a

corresponding Java Servlet to provide exposition
of the caBIG API

 BSD License; SourceForge Website and CVS
Repository hittp://xIl-cabig-client.sourceforge.net/
Microsoft Faculty Summit 2006




x|=caBIG Smart Client
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xl=caBIG Smart Client

 Live demo

Document Actions

IS

s

xl-caB|G Smart Client

Quem Constructor - Connections Manager |

caBIG Connections Manager

r—Connection to caBIG dotMET Server
CaBIG dothET Address: Click ko Modify caBlis dotMET Address

Ihttp: 6715 68 28/ zemvlet/caBlG_datMET Service,

Server Version: IEI.EI.1

Supported Clients: ISupports #l-caBlG Sraart Clients & Smart Clients

Server Mews:

[2006-07-01) caBlG dotMET Server [v0.0.1] goes live hosting ;I
#l-caBIG Smart Clients [+0.7]

|

@ Zonnect bo caBIG dothET Server

caBla Index Service reflected by caBIG dotMET Server

Index Service Address: Ihttp:h’cagrid-legistry.nci.nih.gow’ogsax’ser

Index Service last accessed bimestamp: | DE/0F2008 142205

?@ Sync with caBIG Index Service

£aBIG Connections Console

= ISuccessfuII_l,l apnced with Index Service. |
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xl=caBIG Smart Client

Document Actions ~

e Live demo oot |

Buery Constructar | Connections Manager |

caBlG Query Constructor

caBlG Data-5ervice: li=

—Data-Service Details
Research Center: INEI CB

Research Center Type: II:anc:er Research
Description:

Mational Cancer Institute Center for Bioinformatics

ST

Comments:

The MCICB's cancer array informatics project, cafiay, consists «
of a microarray database and microanray data analyzis and
vigualization tools. Caturay is an open source project, and the
source code and APz are available in the catmray Informatics
page. The goals of the project are to make microaray data

Lo v

Caonkact Infarmation:

Sue Dubrman 3
E116 Executive Blvd, Rockville, MD 20352
Phone Mumber: 301-534-3005 ;I

Data-5ervice's Available Dbyects:
IActive Flag j Ql

%

@ Import selected cabla Data Service Ghjecks

£aBI5 Connections Console

== ISuccessfuII_l,J synced with Index Service. |
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xl=caBIG Smart Client

e Live demo

) Domain Object Details

Domain Object’s Model Hame :

=10l x|

Candidate Diseaze Gene

Model Descnphion:  Sesoandor Waf A vadahis

—Model [dentifiers
ID - 2223317 Short Hame:
Class Hame: Target
Package Mame: gov. nih.nci.cabio

.damain

C13383

—Object Attributes

Marme | Description

Walue D omain

b

| dentifier

java.lang.Long

type Type

java.lang. String

M amne

narne

java.lang. String

—EYS Concepts

| Code

| Definitian

(=) 13383

&, gene propozed to hay
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xl=caBIG Smart Client

Future Directions (July-October

— The Smart-Client’s Document Actions Pane
will allows users to graphically compose a
qguery relating multiple Domain Objects.

@ Domain Dbject Details

Domain Object’s Model Hame :

=10l ]

Candidate Dizeaze Gene

Model Description:  Dezcipion Aof A vadabie
—Model |dentifiers
1D : 222307 Short Name: (19389
Clags Mame: Target

PackageMame: gov.nih.nci.cabio.domain

— Object Attributes

Mame | Description

Walue Domait

3 |dentifier

javalangLong

type Type

java.lang Sting

hamme M amne

java.lang.String

—EWS Concepts

D efinition

A gene propozed to hav

il © Domain Object Details

Clone Gene Relative Location Obije

Domain Dbject's Model Mame :

I =] '

Model Description:  Jascophion Mol A vadabia
| [ Model Identifiers
1D - 2223343 Short Name: C37925:.C45377

Class Name :

CloneRelativel ocation
Package Mame: gov.nih.nci.cabio.damain

Object Attributes

M ame | Description

Walue D omain

|dentifier

java.lang.Long

Type

Gene Relative Location Typd

—EWS Concepts

Definition

The location of a f]

Clone; a group of

@ Domain Object Details

Domain Object's Model Hame :

1 =[Ol x]

Gene Relative Location Object

Model Description:  Descapfion Vof A vadable
r—Model Identifiers
ID - 2223344 Short Mame: C45377

Class Mame :

GeneR elativel ocation
Package Hame: gov.nih.nci cabio.domain

— Object Attributes

Mame | Description

Walue D omain

|dentifier

java.lang.Long

Tupe

java.lang. String

—EWS Concepts

ol C46377

| Code | Definition

The location of a f
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X|=caBIG Smart Client

Future Directions (July-October)

— This query will be transcribed into caBIG
Common Query Language (XML) and
executed against data-services via caBIG dotNE

<oaiGr | dXMLOuery name="caArraglueary" >
Lo teria name="gov.nih.aci omageom.domain.Protocol JProtocol ™
fori terion nome="identifier" condition="EQUAL_TO walue="P-MEXP-1363" />
<foriteriar
£ foaGr | dXMLOuery
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X|=caBIG Smart Client

Future Directions (July-October

— Results of the query (XML) will be interpreted by the
Smart Client to populate cells in the Excel Workbook.

e ey e

Ed] Fle Edt wew Inset Format Tools Data  Window Help
DEHRS IRIVE s @BE-F|9-0-8=-2F @S0 g v mlo -

F10 - I3

A B I C I D I E I F | G I H =
En =
12| = Version: 0.0.1
= | xI-caBIG Smart Client
% http: / /xl-cabig-client.sourceforge.net/
E Query Parameters:
| 7 | caBlG Data-Service: xl-cabig.icm.jhu.edu
| 8 | Service Data Element: mri-data
1 9 | Query Timestamp: 16:32:39
| 10 Patient 1D Study Number Study Date Findings I !
| 11] ANONYMISED A3234KY 18A10/2005  Mild Incontinence
112 | AMONYMISED DAEX 03/3272003 Severe Incortinence
| 13| ANONYMISED AJ234KY 18/10/2005 Mild Incontinence
| 14 | ANONYMISED DAEX 033272003 Severe Incortinence
| 15] ANONYMISED A3234KY 18A10/2005  Mild Incontinence |
| 16 | ANONYMISED DAEX 03/3272003 Severe Incortinence
| 17| ANONYMISED AJ234KY 18/10/2005 Mild Incontinence
| 18 | ANONYMISED DAEX 033272003 Severe Incortinence
119 ANONYMISED A3234KY 18A10/2005  Mild Incontinence
| 20| ANONYMISED DAEX 03/3272003 Severs Incartinence
121 ANONYMISED AZ234KY 18A0/2005  Mild Incontinence
| 22| ANONYMISED DAEX 0343272003 Severe Incortinence
| 23| ANONYMISED AT234KY 18/1072005 Mild Incontinence
| 24 | ANONYMISED DAEX 033272003 Severe Incortinence
| 26 | ANONYMISED AT23AKY 18/10/2005 Mild Incontinence
| 26 | ANONYMISED DAEX 033272003 Severe Incortinence
| 27| ANONYMISED AJ234KY 18/10/2005 Mild Incontinence
128 ANONYMISED DAEX 03/32/2003  Severe Incontinence
2
=
131
32 =
M 4 » M[%caBIG Data Browser 4] | LlH

Ready

Microsoft Faculty Summit 2006




X|=caBIG Smart Client

e xl-caBIG uses the Smart Phone’s
GPRS to connect with the caBIG dotNET
service

r E i i y
/ & | settings D& T 4906 ok
caBIG dotMET Address

|http:je7.15.65.28)servlet caBIG_dathNET. Service] |

[ ] Madify Address

caBIG Indexing Server

|htt|:u:,|',l'cagrid-registr';.f.nn:i.nih.gu:w:8IZIEEI,I':::gsa,I'services,l'base,l'ind |

Mews

[2006-07-10) caBIG dothET Server API updated to provide
hiosking service for xl-caBla Smart Clients MOBILE (in
development)

Microsoft Faculty Summit 2006



x|=caBIG Smart Client

e Scientists use their Windows 5.0 Mobile
Device to browse and search for cancer
concepts of interest

= n ' = n

L IHI—caI?rIE Mobile EC o | 4% 9:04 [x - IHI—caI?rIE Mobile 2 | 4% 9:06 [
I | |gene |

Marme | Description | e Marme | Description |

Active Flag an indication of whether ... | =] GEnE & Functional umit of here. ..

Agent An ackive power of caus... Gene Alias This object describes the. .,

Alkernative Avvailable in place of sam. .. Gene Feature The struckural organizati,. .

Annokation An explanatory or critical... Gene Feature The structural organizati. ..

Array Feature & specific position on a m... Gene Mapping Any method used For det...

Audit Object Tracks information on th... Gene Relative Location ©..,  The location of a feature. .

Bio Event &n abstrack class ko capk..,

Binassay Class &n abstract class which r...

Biochemical Pathwway An elabor ation of the se... |

Binlonic sl Darivad b obForizl Irncewkank onbebancroe Ao
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x|=caBIG Smart Client

Once users have found a cancer concept they're
interested in, xl-caBIG gives further
information about the concept and where on
caBIG this concept type is available

O 2 T 006 X

,f '.‘ | Details

HC |DEI:aiI5 & V)| ¢ 006 X

Concept: Gene Alias
{C41095)

[ »
[ »

The cancer Bioinformatics Infrastructure Objecks (caBIC)
architecture is the primary programming inkerface ko
caZiORE. caBld represents data as objects, and each

Concept Definition
N object is park of a domain model that covers an area of

[his object describes the gene alias. (NCICE)

— Concept's Domain Model

Class Mame; _
Available at . _
|nttp:i1137.187.67.35:80/0gsa/services/cagrid{caB10 | Genedlias
' 180/ogsa)services/cagrid/ca
= = J Package Mame;

4
4]

The cancer Eiu:ulnFu:urmatlcs Infrastructure Objects {caBIn
~ ic Hh= mrimars nrnn rninm inkerFare bo

gov. ik, nci.cabio, domain
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X|=caBIG Smart Client MOBILE

« xl-caBIG running on Cingular 8125
Smart Phone

) .
. |
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X|=caBIG Smart Client

 xl-caBIG IS
easy to use and very
portable

« What Bill Buxton says
about TREK’s design
might be true but for
some tasks handlebars
just get in the way

Microsoft Faculty Summit 2006



-caBlG Project Team

CO-PIs Katarzyna Macura MD PhD and ;& JOHNS HOPKINS
Robert Macura MD PhD 3

MEDICINE

IVERSITY OF

Lead Programmer: Tom Macura BS BS
AMBRIDGE

(caBIG dotNET, Smart Client)

Programmer: Wiktor Macura | \ MB‘
(Smart Client MOBILE) o venoms smivnare e mxernes

Sponsored by: Microsoft Research Smart Clients for eScience 2005

F

Project website: hittp://xl-cabig-client.sourceforge.net/
BSD Open-Source License O3
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Thank You |

» Microsoft Research, Dan Fay, and Simon
ercer

http://xl-cabig-client.sourceforge.net/

crasoft Excel caBIG Smart Client - Windows Infemnet Explorer - [5]]
% v &) o/ sdcabigclient sourceforge.net/ (5L
Hle Edt View Favotes Tooks Help ‘@ 3

5 @ Microsoh Excel caBIG Smart Client l. f51 - B - P - [TPago - (G Tods - 7

x|-caBIG Smart Client
caBIG dotNET _
x|=caBIG Smart Client MOBILE

Overview About caBIG dotNET xl-caBIG Smart Clients [Smart Clients Mabile] Downloads
Introduction to ¢caBIG and ¢aBIG dotNET

The cancer Biomedical Informatics Grid (caBIG), dubbed the WWW of Cancer Research. is a National Cancer Institute informatics
project that is likely 1o become the authoritative source of knowledge related to cancer caBIG is built an a host of apen-source Java
Technologies including Globus Teolkit, Tomcat, and Ant.

caBIG dotMET is an open-sourced web-senice and client APl we've developed to expose high-level caBIG Java APIs to the NET
community. The official caBIG dotNET server is 67 15 68 28. More info about caBIG dotNET

What is the xl-caBIG Smart Client and Smart Client Mobile?
The xl-caBIG Smart Client is a set of extensions ta Microsaft Excel 2003 that gives scientists a graphical interface for accessing

caBIG data-senices. It provides users intuitive access to caBIG by leveraging their intimacy with the Windows envirenment and
Excel's statistical tools. More info about the xl-caBIG Smart Client

PR 1

P —— —r—s
x|-caBIG Smart Cliant
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