ANUPAM SUPER-COMPUTER
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Supercomputersareextensively used for solving very large computationa problemsin
scientific research, engineering, industry, defence and businessfor variety of applications
likemolecular dynamics, modeling & simulation, Computational Fluid dynamics, Finite
element andys's, Monte-Carlo smulation, Simulation of collision of galaxies, crash sudies
of vehiclesin automobile, aerospace, nuclear-weapon, seismic studies, oil exploration,
geology etc.

Since1991, BARC isinvolvedin developing seriesof parallel computing architectures
to meet high performance computing needsof in-houseresearchers.

It was al so recognized that a processor-independent design only can keep pacewith
the changing technology. BARC designersadopted aflexibledesign approach to pardlel
process ng architecture and concentrated more on devel opment of system software, tools
and parallel-ization of application software.

In 2002 BARC developed 64-node ANUPAM parallel machine, which attained
43 Gflops sustained performance. Thenew ANUPAM system uses Pentium IV micro-
processorsoperating at 1.7 GHz interconnected through 100 Mbpsfast Ethernet network
and has 256Mb memory per node. This system is about 30-40 times faster than any
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PIV computer consisting of 64 nodes has attained 43 Gflops of sustained performance
using fast Ethernet, for Industry standard benchmarks. Thishasbeen now enhancedto 72
Gflopsby incorporating ultrahigh speed 2D/3D PCI based Scalable Coherent Interface
(SCI) connectivity avery low latency (about 8 microsecond), ultrahigh bandwidth (up to
667 Mbytes) network.

InJune2003, BARC achieved very significant milestoneinthefield of supercomputers
by devel oping a128-processor ANUPAM supercom-puter. The computing speed of this
supercomputer is observed to be higher than 340 Giga Floating Point Operations Per
Second (GFL OPS) on High Performance Linpack benchmark program. Thiscomputer is
about six timesfaster than the 64-node supercomputer developed earlier, in July 2002.
The present supercomputer ismorethan 10,000 timesfaster than thefirst 4-node super
computer developed at BARC in December 1991.
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BARC has achieved a very
sgnificant milestoneby commis-
sioningan ANUPAM-ARUNA
parallel supercomputer with 128
processors, giving a computa-
tional speed of 360 Gigaflopson
the high performance Linpack
benchmark. Within a period of
next oneyear BARC expectsto
reach acomputational speed of
about 1.5 Teraflopusing 512 pro-
Cessors.

The ANUPAM Systemshave
not only made available super-
computing power at afraction of
supercomputer cost to the DAE scientists, but these systemsare al so being used in severa
outside labsincluding Department of Space (V SSC), Defense (ADA), many 11T’ Sand
several universities. Since December 1999 ANUPAM-ALPHA system has been
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operational at NCMRWF, New Delhi and it hasreplaced old Cray-XMPat NCMRWF,
New Dehi running operationa weather codes much faster and costing lessthan onetenth
that of Cray supercomputer. Therewasonly one CRAY X-M P supercom-puter inIndia,
which was used at the National Center for Medium Range Weather Forecasting
(NCMRWEF), New Delhi. Sofar BARC hascommissioned 37 ANUPAM systemsbased
oni860, Alphaand Pentium at BARC and other |eading ingtitutesin the country including
ADA, Banglore, VSSC, Trivendram, NCMRWF (weather), NewDelhi, [1 T’sand many
universties.

Also number of additional parald softwaretoolssuch asAutomaticingtaller, Pardlel I/
Ofilesystem, Integrated virtua console environment, Grid enablesoftware, Pardld batch
scheduler etc have been devel oped to enrich parallel environment to help usersin using
ANUPAM system much more effectively. These effortsand investment in HPC have
resultedin the generation of va uable expertiseand capability inusing these systems, avare-
ness, largetrained manpower and skillswhich very few countrieshave.

Sofar BARC hasdevel oped 16 different model s of the ANUPAM seriesof pardlel
supercomputersusing avariety of processorsas compute nodesand varioustechnologies
for interconnection networks. ANUPAM supercomputershave highly user-friendly soft-
wareenvironmentsand providesvery high reliability of operation requiredfor continuous
operationsof such supercomputerson 24* 7 hoursbasis, for solving very large problems.
These systemsbeing based on commercidly avail able off-the-shelf componentsarehighly
cost effectiveand easy to manufacture.
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