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UIETLY and efficiently,
India is sét to make |

big on the supercomp-
utiMe front. The supersmart,
versatile number crunching
machines are no mere the
monopoly of advanced count-
ries. The fully India d
and developed state-of-the-
art Param-9000 supercom-
puter is available to users

since March 1995. The
second generation su 0-
mputer which was on displa

at the supercomputing-9

exhibition held in Wash-
ington late last year was well
received by the intermational
IT (Information Technology)
Community. According to Dr
Vijay P Bhatkar, Director of
the Pune-based Centre for
Development of advanced
Computing (C-DAC) which
engineered this ultra smart
intelligent machine, the
display of Param-9000 in
Washington Expo, one of the
most prestigious computer
exhibitions, has pro that
India has the capability to de-
velop supercomputers on a
commercial scale. Says Dr
Bhatkar : "This second gen-
eration Param machine with
a peak computing power of

. ——— r———

16 gigaflo
further
gaflops on deman

In a way, India's road to
success in developing its own
range of supercomputers was
laid I[:?' the severe restriction
the US administration im-

initially can be
scaled 133!0 50-gi-

go'ed on selling of advanced
ray series of supercomput-

A machines to India. The

move to restrict the
power of microprocessors
and computers that can be
made available to India was in
retaliation to India's consis+
tent refugal to si the Nu-
clear Non-Proliferation
Treaty and the Missile Tech-
nology Control Regime
[AMT%R}. While the UE! .
mitted the sale of Cray-X MP
supercomputer for use by the
India Meteorological De-
partment (IMD) for its
medium-range weather fore-
castin% project with a num-
ber ol conditionalities, it
tLIzrhl.ltri htly refufacd to clear
e shipment of more power-
ful Cray-Y-MP machine to
India. And it did not take
long for India to initiate re-
search and development
work on the parallel process-

ing architecture. which is

B
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slowly gaining in importance
in contrast to the vector pro-
cessing featured in Cray ma-
chines. Even the Cray Inc-a
anﬂ:r in vector processin
omputer technology — i
now forced to go in for mi-
croprocessor based systems.
Not willing to be a victim of
the US' whims and fancies,
India in 1988 created C-DAC
with the express objective of
developing i us high
rformance cnm;m-lﬂ

sys-
ems based on par -
cessing architecture. AE::‘
with the thrust on alle

processing, C-DAC also had
the mandate to accelerate
India's standing in the area of

knowledge-ba uting
systems and the v&%
scale Integration 1)
Technology. However, .the

immediate term goal of C-
DAC was to design, develop
and bring into commercial
production an interna
competitive high perfor-
mance parallel processing
computer with computing

wer exceeding 1000-mil-
ion M-flops.

The sustained ground-

Republic Day of India

work done at C-DAC under

the guidance of its utive
Director Dr_Vijay P Bharkar
resulted in%the unweiling of
India's first-ever supercom-

uter ; christened Param

"Supreme” in t
classical language
by early

India
I Sanskrit)
1990s. Essentially,

L: Parg.m machine, which
as wide-ranging applica-
tions, is based on transputer

a t of micro-processor)
: gml'ad by the Bristol-

en
based firm Inmos. Both -
formance-wise and t:nl-'t-wI'.::.

Param-9000 stands

miles

- 'ahead of similar such ma-
chines in the world market.

o Y

of US 84
against US$1(0 mil-

coposty . U b o
ca y in .
tronics market. '

- The Param series of su-
percomputers have nodes
ranging from 16 to 254 with
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akes the Grade in Supercomputin

machines of varying capabili-
ties. Significantly, Param-
9000 features the innovative

concept of heterogeneous

arall r:.{:m(s)uung. e Ban-
galoresbased India Institute
of Science (IIS) and the

BAhmedabad-based Space Ap
plications Centre [SAC) are
afmong the prestigious cus-
tomers of the B600 series of

*64 node Param machines. In
.all, four machines have been

rted to Germany, Canada
and Russia after the Banga-
Jore-based Indian Institute of
Science (]IS) found Param to
be flawless on completion of
a rigorous check. V ig P
Bhatkar remarked, "C-DAC
has gained very valuable ex-

perience out of this exercise

and we are now confident
that we can meet the re-

guirements of su put-
ing systems of the global «
clients.” As it is, C- has

incrdasingly been looking at
the cﬂmni;:rrcia] margket par-
ticularly a data base appli-
cations, says a spokesman of
C-DAC in Pune.

l-m C-I’ID;.‘: is not
willing ' s in
one basket. As Dr Blﬁ has
made it clear, the second
Fnrl.llt:mﬂl] also . rate
pendulum, spare and T-9000
¢hips from Inmos, C-DAC is

also not averse to. getting
Power PC f(rom for
boosting' the computin
speed, versatility " an
bility of its ‘machines
under C-DAC sources
say the fure generation

Param will have
'ﬂunﬂl independent”

C-DAC to achieve peak
speed of one trillion floating
oint operations. Says a
ighly optimistic Bhatkar,
e are entering the filed of
frontier resgarch. There are
only three other competitors
in the world : the US, a Eu-
ropean consortium- - and
Ja . But none of them has
achieved a speed of trillion
operations per second. [nter-

.withh 128 nodes.

estingly the greation C-
DAC seems to have served as
a catalyst for other Indian re-
search and technology devel-
opment organisations to
come up with their own su-
percomputing machines. For
exampile, the Bangalore-based
National Aerospace Lab.,
(NAL) has developed a super-
computer christened Flo-
solver. Based on the current
generation 1860 micropro-
cessor chips it can support
upto five to t nodes gut is
less po I than C-DAC's
Param series.

The Bhaba Atomic Re-
search Centre (BARC) in
Bombay has engineered its
BPPS-64 par : 88
sysiem based on 64 nodes. It
is claimed to be more r-
ful than the fastest Param
machines Research and De-
velopment Organisation
(DRDO) has unveiled its
ANURAG supercomputer
This is
claimed to be the most inex-
pensive supercomputer of its
class in the country. :

Not to be left behind in
the race for su mputers,
the BlnFalnr:— ased Centre
for Development of Telemat-
ics (DOT) has come out with
a transputer based super-
computer with all its PPS
nodes running on the same
algorithms on different sets
of data. It can have upto 192

nodes.
Perhaps the drawback
in pushing ahead with the

popularisation of supercom-
puters is the multiplicity of
ex 8" which
render l'...“I;T&?h:ulrt for
networ To overcome
this hitch, the India Institute
of thhnulnEy IIT) in New
Delhi is working on creating
a flexible programme base for
the supércomputers engi-
neered in India do as to make
Lhcrn amenable to network-
T
The author is a freelance
sQource writer.
Courtesy — -India Per-
spective

il Indian Software

Gobyes Global

F ROM being a low profi-
le. slow moving. small
time venture, the In-
dian software industry has
graduated into a booming
sunshine enterprise and a
key foreign exchange earner
for the country.

While during 1994-95, the

Indian sogftware exports
fetched more then 500 mn
dollars., in 1995-96. the

software export is likely to
fetch 1 bn dollars.

Boasting of an annual 50%
growth rate since 1992, the
computer software is poised
to be worth 5 bn dollars in-
dustry in India by the turn of
this century.

Curr:nH}' India’s domestic
software market is estimated
to be worth Rs 650 mn with
more than 70 mn of compa-
nies providing a variety of
services and packages to a
wide ranging customers.

"Software market in India
is booming today. It offers
state of the art technology at
relatively lower costs,” says
Dewang Mehta, executive di-
rector of the National Asso-
ciation of Software’and Ser-
vices Companies (NASSCOM).

Mehta said it was the rela-

tively lower cost and excel-
lent quality of the Indian
software that attracted over-
seas customers to India. .
"Just as the Gulf has its
natural resources in crude oil
and S Africa in diamonds. In-
dia's resources lie in its
abundant technically, skilled
manpower and this trans-
forms it into a software su-'
perpower.” Mehta said this at
an information technology
exhibition held at Singapore

INndian

recently.

The Indian software sec-
tor Em%reuucd twice as fast
as the US software indust
between late 1980s and early
1990s.

Germany is today India's
sixth largest software ex-
porter. For the Germans, the
transmission of software gen-
erated in Bangalore through’
satellite channels to various
consuming points is an allur-
ing hrrnpoaltlnn,

any of the leading Indian
infotech companies like HCL,
wipro and PCL which are
mostly engaged in providing
services and solutions to
clients in USA and western
Europe have gone in for tie-
ups.
The Rs 5000 mn ultra-
modern software technology
park (STP) set up on the out-
skirts of Bangalore jointly by
the Singapore Information
Technology Park Investment
Pvt Ltd in association with
Tata Industries and Kar-
nataka State Industrial Devel-
opment Corporation (KSIDC)
l:)rnvidc:s a single hop satellite
ink to many parts of the US
and Europe.

This state of the art STP is
designed to provide tenants
self-contained infrastructure
and easy availability of power,
water and communications.
Units located inside the park
do not need any clearance
from various govermment and
local agencies for the project.

The ggnwth of this soft-
;..rare technology park is the

1ggest success story in re-
cent years far exceezng that
of any rt promotion zone
in the country. — PTI Feature

Space

Programme

Continued from page 17

establishing a sustained de-
mand for products and ser-
vice utilising the industry in-
frastructure to the maximum
possible extent.

Recognising the need to
promote India's foray into the
space market, concerted ef-
forts have been directed to-
wards securing a break-
through. A modest beginning
was registered with success-
ful completion of the study
proposals and development
of antenna for the IN-
MARSAT-P hand held phone.
Different versions of the an-
tenna were also designed by
Antrix, based on which suc-
cessful field trials have been
conducted by Inmarsat in-
corporating the special an-
tenna designed by Antrix,
thus opening up the possibil-
ity of operating the satellite
voice connection to a cellular
sized phone.

India's achievements in
the devel ent and applica-
tion of space-based remote
sensing technology has al-
ready drawn worldwide at-
tention. A long-term agree-
Eitur:t ha; been entered into

a comp EOSAT,
to distribute nndugﬂrket the
remote sensing data from
IRS constellation of satellites
global basis. This has
been a major breakthrough,
where the synergies of two
important organisations have

been combined for mutual
benefit. With IRS-IC and P
series to come, there is a
very good market for the
Indian Remote Sensing data
products and value added
Services.

Leasing of Transponders

Another impressive
achievement is ISRO's
maiden venture of leasing out
eleven transponders on the

INSAT-2E to INSTELSAT. a
global cooperative of 133 na-
tions.

Antrix has begun to dis-
cuss with major satellite in-
dustries in the world for
strategic alliances, as a prin-
cipal subcontractor.

With proven and cost-ef-
fective systems available from
India, it is expected that
these discussions would soon
result in concrete arrange-
ments with some of the pre-
sent world leaders.

With the successful launch
of PSLV last year,
Antrix/ISRO is now in a po-
sition to send low-weight
communications satellites
into low orbits at extremely
competitive prices.

Considering that the
global market for space
products/services is of the
order of 8 10-15 billiens per
annum. it should be possible
to tap at least one per cent of
the existing market, to ulti-
maltely emerge as one of the
market leaders of space busi-
ness.
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Shout it out loud and clear
with frontline broadcasting and
Bharat Electronics Ltd. (BEL).

India's premier professional electronics company: The
people who produced Asia's first large component
analog Outside Broadeast Van. With transportable
satellite uplinks for TV coverage and transmission.
Meeting today 90% of the requirements of Doordarshan
and All India Radio. Including V/UHF TV transmitters,
studio equipment such as colour cameras, felecine and
video production switches. FM, medium and short wave
sound broadcast fransmitters. And satellite earth stations.
In Telecommunications, BEL manufactures switching and
fransmission equipment,V/UHF microwave digital radio
relays and antennae systems. As well as PCM
multiplexing equipment, fural and main automatic
exchanges and troposcatter terminals.

In Satellite communications, a thrust area, BEL's expertise
ranges from commissioning F3 Intelsat earth stations for
international digital communication lines to connecting
corporate bodies with VSATs (very small aperture
terminals), providing emergency links with flyaway earth
stations, setting up satellite uplinks for television
transmission, to radar networking for India's Airforce.
All reflecting BEL's passionate pursuit of excellence.
Embodied in ifs total quality management. Backed by
the international quality recognition of the ISO 9000
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Bharat Electronics Limited
A Governmant of ind.a Enierprige
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