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BARC started development of Parallel & Cluster 

Computing to meet computing demands of in-house 

users with the aim to provide inexpensive high-end 

computing since 1990-91 

Have built so far 16 different models using varying 

CPU and networking technologies

Today Clusters are the primary IT infrastructure

BARC Experience in 
Distributed Computing
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Multi-Computer Model

Clustering is replacing all traditional Computing 
platforms and can be configured depending on the method 
and applied areas

A 512-node ANUPAM-AMEYA Supercomputer was 
developed with a speed of 1.7 Teraflop for HPC benchmark 
and High resolution 20 Mpixel mutli-tiled Display System

Multiple Graphics HWFront-end

Pre-processing Solver Post-processing
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CERN Collaboration
• Protocol agreement signed in 1991; India became a CERN observer state 

in 2002 with LCG collaboration

• Large Hadron Collider (LHC) Grid Software Development, DAE-CERN 
Protocol agreement on computing for LHC data analysis, a DATA Grid 
called LCG
~ 5 years/50 man-years amounting to 7.5 MSWF

• DAE developed software is deployed at LCG, CERN
- Co-relation Engine, Fabric management

- Problem Tracking System (SHIVA)

- Grid Operations (GRID VIEW)

- Quattor toolkit enhancements 

- Data Management

- Fortran Library conversion
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SHIVA: a Problem Tracking 
System

• Fully web based system providing
– Tracking : Tracking reported bugs, defects, feature 

requests, etc.
– Assignment : Automatic routing and notification to 

support staff to get issues resolved
– Communication : Capturing discussion and sharing 

knowledge
– Enforcement : Automatic reminders according to 

severity of the issues
– Accountability : History and Logs
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SHIVA: Screen Shot
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LEMON

• Lemon is a system designed to monitor 
performance metrics, exceptions & status 
information of extremely large clusters

• At CERN it monitors ~2000 nodes, ~70 clusters 
with ~150 metrics/host producing ~1GB of data. 
Estimated to monitor up to 10000 nodes

• A variety of web based views of monitored data for –
Sysadmins, managers and users

• Highly modular architecture allows the integration 
of user developed sensors for monitoring site-
specific metrics.
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QUATTOR

• Quattor is a tool suite providing automated installation, 
configuration and management of clusters and farms

• Highly suitable to install, configure and manage Grid 
computing clusters correctly and automatically

• At CERN, currently used to auto manage nodes >2000 with 
heterogeneous hardware and software applications

• Centrally configurable & reproducible installations, run time 
management for functional & security updates to maximize 
availability
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TIFR/DST/ERNET MOU

• Department of Information Technology 
(DIT), Govt. of India, has funded 
ERNET to connect to Geant network for 
Educational network connectivity.

• TIFR/DAE signed an MOU with ERNET 
to provide connectivity to CERN on 6th

Sep 2005. 
• Cost shared between DAE, DST and DIT
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ERNET – GEANT Connectivity

• A 45 Mbps connectivity was planned between 
ERNET and GEANT.

• It is a program funded by European Union 
through DANTE and Govt. of India through 
ERNET, TIFR & DST.

• 12 research institutes/universities will use the 
link for collaborative research in High Energy 
Physics.

• Runs IPv6 on this link.
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Univ. of Jammu

Panjab Univ. Chandigarh

Univ. of Raj.
Jaipur
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VECC
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Universities / R&D Institutions 
proposed to be connected in 
Ist Phase

ERNET PoPs

45/622 Mbps IPLC

• Multi-Gigabit  pan-European Research Network
• Connecting 32  European Countries and 28 NRENs
• Backbone capacity in  the range of:  622 Mb/s-10Gb/s
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Current Status: ERNET

• At present it is possible to get 45 Mbps IPLC line via 

Geant : 34 Mbps dedicated for LCG Tier-2s

• 622 Mbps link to be set up by June 2007 

• Proposal to go for 1Gbs in 2008, 2.5 Gb/s in 

2009/10Gb/s in 2009

• Today cost is a problem

• More organization should get involved
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CERN

TIFR

BARC

VECC

Regional LCG Tier-2 in India 

•Tier 2/3 Centers in India

34/100 
Mbps

2/10 
Mbps

34/100 
Mbps

34/622 
Mbps

Tier 0/1 Centre

Tier 3 and 
CMS Users

Tier 2 and 
Alice users

Tier 2 Centre 
and CMS users

POP in 
Mumbai

DAE/DST/ERNET: Geant link operational since August 2006

45/622/1000 
Mbps

ALICE: Universities & Institutes Tier 3

CMS: Universities & Institutes Tier 3
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Tier-II Centre for CMS 
(Update on TIFR Activities)

Present status
Hardware

4 Grid managing servers. (CE+BDII, SE,  Mon)
36 Intel Pentium-IV  worker nodes.
34 Mbps internet connection.
SE with 1 TB storage

Software and maintenance
Scientific Linux 3.0.5 O.S.
Middleware upgraded to gLite 3.0
Upkeep/upgradation according to broadcast intimations
Regular (mandatory) report submission
> 99 %  uptime (till August 2006)
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Total number of jobs on TIFR site

70% CMS Jobs and 30% Dteam  Jobs
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New Domain name “tier2-kol.res.in’ has been registered and 
work is going on
CONDOR Batch System is running  with one server and eight 
Clients under QUATTOR cluster management environment
AliROOT, GEANT and other production related packages are  
tested successfully in both ways
ALICE Environment ( AliEn ) at present NOT running
Data Grid has been registered at cern.ch
Linked with CERN via 34Mbps available Internet link

Tier-II Centre for ALICE 
(Update on VECC and SINP Activities)
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VECC- Cluster : 
High Availability Quattor CERN

Internet Cloud

Tier-2@Kolkata
SINP- Cluster : 

High Availability Quattor

ROUTER

FireWall

Switch

Management Node 
(Stand-by)

Management Node

34Mbps
Gigabit Network

Present Status

32 Mbps used by few users alone
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IGCAR: wide-area
Data dissemination

BARC: Computing with 
shared controls

DAE Grid (Private)
4 Mbps 
Links

VECC: real-time
Data collection

CAT: archival 
storage

Resource sharing and coordinated problem solving in 
dynamic, multiple R&D units

4 Mbps
Link

4 Mbps
Link
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Simulations
On ANUPAM at
BARC, Mumbai

TELESCIENCE Projects in DAE

NRL Laboratory

RRCAT Synchrotron

Remote Control & Monitoring

ANUNET with max of 512 Kbps

Bandwidth

VECC Cyclotron

Inter University Consortium : Increasing Academia Interaction 
Coherent Synergy, sharing of instruments, data
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DAE Grid

Operational April 06
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GARUDA

• Department of Information Technology 
(DIT), Govt. of India, has funded CDAC 
to deploy computational grid named 
GARUDA as Proof of Concept project.

• It has connected 45 institutes in 17 cities 
in the country at 10/100 Mbps bandwidth

• BARC is one of the partner
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Other Grids in India

• ERNET-Geant connectivity for Education Research  

• BARC MOU with INFN, Italy to establish Grid 
research Hub in India and Italy

• EU-IndiaGrid with 5 European & 9 Indian partners 

• 11th five year plan proposals for E_infrastructure
and Grid for S&T applications submitted to GOI with 
possibility for Weather, Bio and e-Governance
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EU-IndiaGrid Status & Issues

• First kickoff meeting in ICTP Italy
• Present workshop at TIFR

– Issues
• EU-IndiaGrid infrastructure
• Interoperabilities
• CA for India
• Testing
• How users will use and what applications
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Conclusions

• Grids allow the scientific community to interact in 
real-time with modeled phenomena to steered 
through distributed simulations.

• Grid collaboratories can successfully negotiate 
access to distributed yet highly expensive scientific 
instruments such as telescopes, SCM, Bio-
microscopes, telemedicine 

• Grid Computing reaches out from high-energy 
physics to governance and helps to aggregate 

distributed computing resources



EU-IndiaGrid (RI-031834) is funded by the European Commission under the Research Infrastructure Programme
www.euindiagrid.eu


