What is a Computational Grid?

A computational grid is an aggregation of heterogeneous
and geographically distributed resources such as
computing, storage and special equipments. The aim of the
grid is to dynamically share resources to facilitate optimal
utilisation. Grid allows us to solve complex problems that
could not be dealt with otherwise. It provides high-speed
seamless access to supercomputers and also enables

creation and management of dynamic virtual communities.

GARUDA Components

Building Grids for India

Building a commanding position in Grid computing is
crucial for India. Allowing anyone, anywhere, anytime to
access supercomputer level processing power and
knowledge resources, grids will underpin progress in
Indian science, engineering and business. The challenge
facing India today is to turn technologies developed for

researchers into industrial strength business tools.

The Department of Information Technology (DIT), India,
has funded Centre for Development of Advanced
Computing (C-DAC) to deploy the nation-wide
computational grid GARUDA which connected 17 cities
across the country in its Proof of Concept phase (PoC) with
an aim to bring Grid Networked Computing to research labs
and industry. GARUDA aims to accelerate India’s drive to
turn its substantial research investment into tangible

economic benefits.

45" Participating Institutions from 17 cities

Ahmedabad

Institute for Plasma Research
Physical Research Laboratory
Space Application Centre

Allahabad

Harish Chandra Research Institute
Motilal Nehru National Institute of Technology

Bangalore

Indian Institute of Astrophysics

Indian Institute of Science

National Centre for Biological Sciences
Raman Research Institute

Chandigarh

Institute of Microbial Technology
Punjab Engineering College

Chennai

Indian Institute of Technology
Institute of Mathematical Sciences
Madras Institute of Technology (Anna University)

Delhi

Indian Institute of Technology
Institute of Genomics and Integrative Biology
Jawaharlal Nehru University

Guwahati

Guwahati University
Indian Institute of Technology

Hyderabad

Centre for DNA Fingerprinting & Diagnostics
University of Hyderabad
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Kanpur Indian Institute of Technology
Kharagpur Indian Institute of Technology
Kolkata Saha Institute of Nuclear Physics
Lucknow Sanjay Gandhi Post Graduate Institute of Medical Sciences
Mumbai Bhabha Atomic Research Centre
Indian Institute of Technology
Tata Institute of Fundamental Research
Pune Inter-University Centre for Astronomy and Astrophysics
National Centre for Radio Astrophysics
National Chemical Laboratory
University of Pune
Roorkee Indian Institute of Technology

Thiruvananthapuram

Regional Cancer Centre
Vikram Sarabhai Space Centre

Varanasi

Institute of Technology, Banaras Hindu University

GARUDA Obijective

GARUDA aims at strengthening and advancing scientific
and technological excellence in the area of Grid and Peer-
to-Peer technologies. To achieve its objective, GARUDA
brings together a critical mass of well-established
researchers, from 45" research laboratories and academic
institutions of India, who have constructed an ambitious

program of activities.

To ensure progressive evolution and durable integration,
GARUDA is managed by C-DAC with the Grid monitoring
and Management Centre at Bangalore. It is structured
around complementary research areas that have been
selected on the basis of their strategic importance, research
challenges and the existing C-DAC expertise to build &

engineer grid services.

GARUDA will also create the foundation for the next
generation grids by addressing long term research issues in
the strategic areas of : knowledge and data management,
programming models, architectures, grid management and
monitoring, problem solving environments, tools and grid

services.

Access to the GARUDA resources is through a Grid Portal
managed by C-DAC. The users can submit sequential jobs
or parallel jobs to cluster at a single site or to clusters across
geographically distributed sites. The clusters could be
heterogeneous with different operating systems. The user
can view the status of the jobs submitted, and also that of the

resources available on the grid.

GARUDA Network

The GARUDA network is a Layer 2/3 MPLS Virtual
Private Network (VPN) connecting select institutions at
10/100 Mbps with stringent quality and Service Level
Agreements. This Grid is a pre-cursor to the next generation
nationwide Gigabit Network with high performance
computing resources and  scientific instruments for

seamless collaborative research and experiments.

T 36 research and academic institutions, 8 C-DAC centres and Ernet, Delhi



HIGHLIGHTS

Enablement of Service-Oriented-Grid

On-demand provisioning of resources

Ensure QOS and end-to- end reliability for applications

Dedicated enhanced resources on GARUDA

Internationally accredited Certificate Authority

Open, Standards based implementation

GARUDA Foundation Phase—

Supports Inter-operability across grids

Applications of national importance like Natural Disaster
Management and Bio-informatics which require
aggregation of geographically distributed resources were

prototyped in the PoC Phase. Similar applications in the

lications

field of Computer Aided Engineering, E-Learning, and
& Astrophysics that are characterized by intensive Computing
and Data access requirements are being developed and

deployed in the Foundation Phase.

C-DAC in association with a partner research institution

will mine data from a network of sensors deployed over

‘© vast disaster prone regions and upload it to GARUDA as
g input to forecast models appropriate for various stages of
% Natural Disaster Management. This will enable timely
g dissemination of disaster information to user agencies for
s effective mitigation and relief measures.
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C-DAC’s Bio-informatics Resources & Applications
Facility on their PARAM Supercomputing facility, is
8 accessible for the Bio-
+g informatics community
g involved in insilico
O molecule identification
(TD and new drug discovery.
[oa) The enormity of data and
complexity of algorithms
in bio-informatics
demand  tremendous

computational cycles

necessitating effective
use of grid resources

beyond those available at any single location.

The website www.garudaindia.in is an essential
mechanism for the GARUDA Grid Community to
exchange and disseminate information periodically.
GARUDA publications, technical reports and newsletters

canbe accessed through this site.

C-DAC organizes a set of thematic workshops and
conferences on a regular basis. Training activities are also
being organized to ensure that the users of GARUDA are
kept abreast of the latest technological advancements in

Grid Computing.

For further details contact: garuda@cdac.in

CE GC CENTRE FOR DEVELOPMENT OF ADVANCED COMPUTING
No 1, Old Madras Road, Byappanahalli
Bangalore-560 038, INDIA
Tel: +91-80- 2524 4059 Fax: +91-80-25247724
website: www.cdac.in
Centres:

* Pune (HQ): +91-20-25704180New Delhi: +91-11-26510212/213/221
* Hyderabad: +91-40-23401381Chennai: +91-44-22542226

+ Kolkata: +91-33-23579846 « Thiuvananthapuram: +91-471-2723333
* Mumbai: +91-22-26201606 « Mohali: +91-0172-2237052
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« Noida: +91-0120-2402551 « Bangalore (Electronic City): +91-80-28523300
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India’s National Grid Computing Initiative

The National Grid Computing Initiative

GARUDA is a collaboration of scientific and
technological researchers on a nation wide grid
comprising of computational nodes, mass
storage and scientific instruments. GARUDA
aims to provide the technological advances
required to enable data and compute intensive
science for the 21st century . One of GARUDA's
most important challenges is to strike the right
balance between research and deployment of the
innovation into complex scientific and
engineering endeavours being undertaken today .

CENTRE FOR DEVELOPMENT OF ADVANCED COMPUTING
Ministry of Communication & Information Technology
Government of India.
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