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BioMedicine & Healthcare 
now face … 



VOLUME, VELOCITY, VARIETY 
from Multiple Sources �

High Dimension DATA 
Diversity 

Adapted  from  image  at  h/p://www.dr4ward.com/dr4ward/2013/04/
what-‐‑is-‐‑the-‐‑power-‐‑of-‐‑the-‐‑big-‐‑data-‐‑in-‐‑healthcare-‐‑infographic.html	



High Dimension Analytics 
Diverse set of analytic Tools, Techniques�

Database 

Informatics Modeling 

Networks 

Diversity 



Confidential 

HD Data 
High Dimension  
big data from 
multiple sources 

Navigability 
how to connect and 
inter-operate  
different analytics 

Discoverability 
how to discover  
new analytics  

HD Analytics 
Diverse set of 
analytics tools  
and techniques 

Diversity in Data & Analytics 
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Challenges 



how to discover new analytics?  
Discoverability �

Challenges 
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Navigability�
How to connect and inter-operate 
different analytics? 

Challenges 
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Need a platform for bio-medical research 
which is 
 

•  Open     - Interface with multiple analytics tools  

•  Discoverable  - One stop access 

•  Navigable   - Reduce friction in using multiple tools 

Platform Needs 

10

2011	   �



Garuda is a divine bird in Hindu 
mythology who is the mount 
(vahana) of Vishnu – the 
supreme God of the universe 
and commander of  
Churning of the Sea of Milk 

A Hindu myth in which gods 
and demons cooperate to 
churn the primordial ocean, in 
order to produce amrita, the 
elixir of immortality 

The Myth...Vehicle for collaboration in drug production 

What is Garuda? 
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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  

The Platform…. 

Biologists Modelers 

Informaticians Clinicians 

What is Garuda? 
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Garuda Platform 

Garuda is a connectivity platform  
to connect, discover and navigate through 

inter-operable digital solutions with 
applications in healthcare and beyond 
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What is Garuda? 
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Garuda Dashboard 

Provides the single window desktop 
interface to access and navigate gadgets 

Garuda Dashboard 
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Connected network of gadgets 

Gadget Social 
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Web-based interface to access and discover gadgets 

http://gateway.garuda-alliance.org 

Garuda Gateway 
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Garuda Collaborators & Clients 



Garuda Platform 

Horizontal Integration: from genome to lifestyle data�

Vertical Integration: from cell to human data�

End-to-end analytics and fast feedback�

Open Innovation for Knowledge and Data Sharing�

NGx, 
Single cell data, 
Metabolome, 
and other data  

Clinical Database 
（TranSMART, etc）�

Bioinformatics & 
Systems Biology 
Analysis�

Behavioral 
monitoring, 
Continuous vital 
monitor, and IoT 
& Cyberphysical 
link 



Garuda Basics: Flow on the go 
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Garuda Basics : Garuda Gateway 
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Correlation to Mechanism	 
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B�
C �

A�

B� B’�

C � C’�

ID + Data �

Data-driven� Knowledge-guided�

A�

Garuda Data to Pathways 
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Garuda Category: Pathways as of 2015 Nov �



26

Garuda Category: Modeling as of 2015 Nov �
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Garuda Data to Pathways 
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Garuda Data to Pathways 
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Experience Garuda 

www.garuda-alliance.org �



•  JAVA 
•  C++, C# 
•  Visual Basic 

Macros 
•  Python 
•  R 
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“Garudify” your tools/services 

1.  Download SDK 
http://bit.ly/garudify 

2.  Contact Garuda Helpline 
garudahelpline@gmail.com 
 

3.  Garudify your Tools/Services with Garuda 
APIs 

4.  Submit your “Gadget” to be certified 
Your Gadget become available on  
Garuda Gateway! 

SDK available,  BYOL (=Bring Your Own License) �



•  Garuda-Alliance Members 
o  Panther Pathways (UCSF) 
o  NaviCell team (Institute Curie) 
o  Vanted team (Monash etc) 
o  Reactome Team 

•  Systems Biology Institute (SBI) 
o  Samik Ghosh  
o  Nikos Tsorman 
o  SBI engineering team 
o  Hiroaki Kitano 
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Reimagining 
Connectivity 

A Map of Every Device in the World That's Connected to the Internet 

Connect to learn more about  
Garuda in Action !�
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