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BioMedicine & Healthcare
now face ...



High Dimension DATA

VOLUME, VELOCITY, VARIETY
from Multiple Sources
Tnlin =B

= 36 6M
50-40% 80%...

Adapted from image at http://www.drdward.c m/d rdward/2013/04/
what-is-the-power-of-the-big-data-in-healthcare-infographic.html
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Diversity in Data & Analytics

HD Data HD Analytics
High Dimension Diverse set of
big data from analyfics tools
multiple sources and tfechnigues

Challenges
Discoverability Navigability
how to discover how to connect and
new analytics inter-operate

different analyfics

Confidential



Challenges

Discoverability

how to discover new analyficse




Challenges

Navigability
How to connect and infer-operate
different analyficse




Plaform Needs

Need a platform for bio-medical research
which is

° Open - Interface with multiple analytics tools

e Discoverable - one stop access

 Navigable - Reduce friction in using multiple tools

nature Software for systems biology: from tools to integrated platforms
m Samik Ghosh, Yukiko MatsuokaLr2, Yoshiyuki Asai2, Kun-Yi Hsin3 & Hiroaki

REVIEWS

Kitanol34 About the authors 2011
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What is Garuda?

The Myth...Vehicle for collaboration in drug production

Garuda is a divine bird in Hindu
f‘-v\__, mythology who is the mount
~,..) (vahana) of Vishnu -the
“supreme God of the universe
5 Gnd commcnder of
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3 |

_ ~A Hindu my’rh in wh|ch gods
= and demons cooperate to

% churn the primordial ocean, in
order to produce amrita, the
- elixir of immortality



What is Garuda?

The Platform....

Garuda is an open, community-driven, common platform
that provides a framework to
connect, discover, & navigate
through different applications, databases and services
IN bio-medical research

Informaticians Clinicians

ARE
AR

—
Biologists Modelers
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Garuda Platform

Garuda is a connectivity platform
to connect, discover and navigate through
intfer-operable digital solutions with
applications in healthcare and beyond




What is Garuda?
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g GARUDA
7l

B Dashboard

GARUDA Gadgets .
al =ah kool

Tﬁi’/GARUDA
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Garuda Dashboard

Provides the single window desktop
Intferface 1o access and navigate gadgets

Category
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Gadget Social

Connected network of gadgets

Nandi File Gateway

= An entry point gadget for
the rest of the Garuda
gadgets




Garuda Gateway

Web-based interface to access and discover gadgets

¥ GARUDA GATEWAY

CellDesigner™
for

http://gateway.garuda-alliance.org

About Garuda Gatewny  Gadgets  Duahboard

Home » CelDesigner for Mac
Description

CelDesny oty A Maxdeleny Tooi for Sk ervacal Neetwrss

Wore >
Screen Shot
— - — — l: - —— .
s
. I .
—_—
Review
s e neviewd
Related Gadgets

Copyrght © 2003 Gareda Alance org. A Fghts reserved.

18



Garuda Collaborators & Clients

a & Tetoolry Cytoscape PANTHER
e and R Classification System
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Garuda Platform

Horizontal Integration: from genome to lifestyle data

Vertical Integration: from cell fo human data

End-to-end analytics and fast feedback

Open Innovation for Knowledge and Data Sharing

N Y,
/ Bioinformatics & \

——————————————————————— Systems Biology | Behavioral
NGX, Analysis monitoring,
Single cell data, ~1$‘/ G A RU DA  Continuous vital
Me-l-obolome, THE WAY BIOLOGY CONNECTS moni-l-or, Ond |OT
and other data — & Cyberphysical
“~..__ Clinical Database - link

\_ (TranSMART, etc) —




Garuda Basics: Flow on the go

GarudaDashboard

PE 034N ORLARR @ QD O M & T ¢ = Tuel229fM ChoshSamik Q

| Category

A Startar Kt
Analytics
Annotation
CellDesigner Plugin
Database
Feedback

Vissalization

T GARUDA

iPAVS

Gadget Details

4 J'..]\“_‘.Q(‘:")B,h“'_.'ﬁ‘g
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Garuda Basics : Garuda Gateway

® GarudaDashboard
-

8.0.0

Category

A Starter Kit
Analytics
Database
Feedback
Gateway
Help

T GARUDA

(o)

Search for a gadget

Garuda Dashboard

Gadget Details

Name
A Getting St
Category

Help
A Starter Kit

Provider
SBI. Tokyo

ow to use sample

alone or in combinations

9
Explore!

Preview

Experience Garuda!

Welcome to G

C f

TORTAN OBLEE G
GARUDA - The Way Biolo: A

(") www.garuda-alliance.org

 GARUDA

Home Overview

Garuda Alliance Members  Garuda Resources

User Stories

T\‘“ GARUDA GATEWAY bea | |

The Garuda Gateway serves as the window to the Ganldx UnIL.

It provides access to the various gadgets :.i 3 - Iia
i !

"= User Stories

o/
GARUDA
I\ Ty o the e of by

9 Science in Style

=
ol

Garuda puts you in the driver’s seat, with a clear
view of the road ahead. We want you to enjoy a
smooth ride, reliable instruments and intuitive
navigatior:..

9 How do | get started?

Our first User Story is actually the User Experience
Story - 2 walkthrough of Garuda's key features.
Before we set off, make sure your computer is...

== Members Center
Garuda Alliance Member Garuda Developer Centre

Center is the community will be announced shortly.

site for the Garuda Alliance
members.

s

[] Read more |

News/Topics

B N® O M - = 4 B Wed 1:52PM Ghosh Samik  Q

© contact
Q Iz
Events  Developer Center

A Developer CenterLogin

Garuda Alliance Member Center
Login
Garuda Developer Center
Log In

Create an account

1t Membership
(Coming soo

News/Topics ©more
O LI carwda s open for invited

betal
29 April, 2014

& [T ntroducing Garuda
7 November, 2011

O[T vew Garuda-alianceorg sie

open for preview!

29 September, 2011

Events

© Garuda 10Wo

©more

kshop @ ICSB 2013 Aug

3July, 2013

© Garuda 9 Workshop @ OIST, Okinawa
2013/02/19

19 February, 2013

©Garuda Eight Workshop @ ICSB

2012/08/18
20.July, 2012
Resouces © more
@ Garuda FAQs
29 April, 2014

© Conceptual Architecture
7 November, 2011

@ Garuda Platform
7 November, 2011

The

Systems
Biology
Institute
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Garuda Data to Pathways

Correlation to Mechanism
ID + Data

" 4

%

Data-driven Knowledge-guided

0%

0-—0.



Garuda Category: Pathways as of 2015 Nov

00 Garuda Dashboard

-

ACTONE

experts and depicted on the
maps at the level of biochemical
interactions. ACSN consists in a
growing list of 5 maps covering

Pathway modeling
Pathways
Prescription
Qualitative modeling

Simulation signalling processes involved in
Smart Monitoring apoptosis, cell cycle, DNA
Terminal repair, cell survival, EMT and

Terminal Database
Visualization

FH
EX

Preview

THE WAY BMH.OGY CONNECTS

& GARUDA

leeaf5a6-97d6-4341-8f43-4e482dca8acc

25



Garuda Category: Modeling as of 2015 Nov

00 Garuda Dashboard
Category Details

All(67)

* Tsumura

A Starter Kit
Analytics
Annotation
CellDesigner Plugin
Compound
Converter
Database rroviaer

Disease (c) 2002-2014 The Systems

Experim_ental ) Biology Institute. All rights
Expression Analysis reserved

Feedback
Gateway
Help CellDesigner: A Modeling Tool
Herb for Biochemical Networks
Installer

KEGG

Network

News

Pathway modeling
Pathways

Prescription

Qualitative modeling
Simulation

Smart Monitoring

Terminal

Terminal Database
Visualization Preview
pag-]
-3

esigner
wy
ation
lization
ling

Description

i
T GARUDA

THE WAY AHM.OGY CONNEOTS

ble6122d-e523-4bac-a420-c20ac569b959
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Garuda Data to Pathways

771 RE =R

DAVRY ANLT

@ QuickTime Player TR0 D K0:03 Q

g
Category @ [ ! ‘
Search for a gadget

All(64) g
S Jsumura A Getting Started v
A Starter Kit = . o . Get i§75 9 GarudaTTsum ®
Analytics (') 1 Files| W, | Gadgets N Category a
Annotation ) Gettini About > Gadg_ets Gadgets e Mg~ Help ) 7
CellDesigner Plugin Starte GARUDA Gadgets|  “Sogial Trace _ N A Starter Kit

Converter Q
Database Provider
Experimental S}
Expression Analysis | ; ! m =
Feedback j NL‘%NDI L
Gateway « FILE GATEWAY | o)
Help Ll
Installer What do you want to do? o [ai
KEGG il ]
Modeling Show All gadgets
::w;ork [ Load Your Data | | Load Sample Files | File Content @

Y
Pathway modeling
Pathways File List Show Filg Contents =
Qualitative modeling EGFR.xml &
Simulation EnsembleGenelist.csv [
imart. M(lmltormg EnsembleGenelist.txt
ermina
Terminal Database GeneSymbols. txt

KEGGList.txt
M-Phase.xml

PhysiologyModel_HodgkinHuxley 1952_neuron_model.phml )
SimulationModel.xml  Discover

Garuda Discovery Engine

Send as Stream

Visualization

*fﬁ GARU

THE WAY BIOLOGY €

DA

Garuda discovered 4 gadgets which can process the selected data file.
Double click to send file to a gadget and launch it.
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Garuda Data to Pathways

@ QuickTimePlayer 77 )L & F®&E JAYRY ALT ‘ RN k038 Q

Category NANDI X
All(64) . FILE GATEWAY

*Tsumura What do you want to do?
A Starter Kit

Analytics QJ 1 4 Show All gadgets

Annotation Gettin About

geIIDestlgner Plugin Starte GARUD Load Your Data I Load Sample Files | File Content o
onverter —

Experimental q navicell 4

Expression Analysis 0a1t22133

Feedback J
Gateway —N 0-003(;;4

Help
Installer 0.6962

0.6042
KEGG
Modeling 0.6446

1.1955 -
::_w;ork 0.1716 T Discover
Pathway modeling 07776 X
Pathways Garuda Discovery Engine
Qualitative modeling
Simulation
Smart Monitoring
Terminal
Terminal Database
Visualization

?
4

BEEENY+*0RscEPOOA ™

~
@

-~

Send as Stream

0 b

Garuda discovered 1 gadgets which can process the selected data file.
Double click to send file to a gadget and launch it.

CXPENIeNLeE Oal uud:

HE WAY AHHLOGY CONNEL

il
—ﬁ& “GARUDA
V'
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Experience Garuda

www.garuda-alliance.org

—\ﬁ"’ GARUDA

I'HE WAY BIOLOGY CONNECTS

Overview Garuda Alliance Members Garuda Resources User Stories News/Topics Events Developer Center

A Mambhbaoarchin

T GARUDA

(
@ Claruda is your one-stop solutipn

4
\‘F' ~ | One window for browsing all available applications
* lInstant preview of applications relevant to your task o
4 Connect. Discover.

‘Flow-on-the-go™ workflow design

\_ ~/ Discover and Navigate Gadgets N aVi g a te H

Fly to the future of Biology

== User Stories

' What is Garuda Platform?

f—\ﬁ’/ GARUDA 9 Garuda 1.1 beta pul

Fly to-the futune of bislogy release!

Science in Style

! : About Garuda -and - Getting Started

Whats New? Garuda 1.1 beta is a bu

fonts.gstatic.com Z&#HL TWET ...

Watch Garuda In Action!

Garuda Videos
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“Garudify” your tools/services

SDK available, BYOL (=Bring Your Own License)

1. Download SDK o
hﬂp://bi’r.ly/garudify * Visual Basic

2. Contact Garuda Helpline Macros
garudahelpline@gmail.com - FPython

* R

3. Garudify your Tools/Services with Garuda
APIs

4. Submit your “Gadget” to be certified
Your Gadget become available on
Garuda Gateway!
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#% SHODAN A Map of Every Device in the World That's Connected to the Internet

>
o

- Connectivity

Connect to learn more about
Garuda in Action |





