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YES, in TIFR we can :
The Saga of Global E-Mail Connectivity in India

Rajiv V. Gavas
T. 1. F. R.
Mumbasi

Three decades ago, the era of global email connectivity began in India from TIFR.

Funding was a lot more scarce then, and scepticism about utility of such a
connectivity was in plenty. Some " Young Turks" from TIFR made a difference,
and got it rolling. It could only happen in TIFR, and our system still can do it

again, if required.
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A Spark
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A Spark

GO gle narendra modi rajiv gavai Q
Q Al @ News [ Videos [ Images (8 Maps i More Settings  Tools

About 334 results (0.18 seconds)

LIVE news updates: Modi speaks with Trump over phone, discusses ...

National Herald - 22 hours ago
PM Modi said that “extreme rhetoric and incitement to anti-India .... NSA Ajit

Doval, Home Secretary Rajiv Gauba and senior ..... A bench comprising justices
Arun Mishra, MR Shah and BR Gavai will deliver the judgment.

Latest News: 5 Held for Thrashing Man to Death in Delhi

The Quint - 8 hours ago

A bench comprising justices Arun Mishra, MR Shah and BR Gavai will .... The
Ministry added, “Prime Minister Narendra Modi will be on State Visit to ..... the
memorial of Rajiv Gandhi in the early morning on August 20, the birth ...

Did Modij own, buy digital camera costing Rs 7 lakh in 1887-88, also ...

COUNTERVIEW - 14-May-2019

Rajiv Gayai, professor of the Theoretical Physics Department, Tata ..... has sent ﬂ
an open letter to Prime Minister Narendra Modi, saying the ...

PM Meodi's Digital Camera & Emails In 1987-88 Vs The Real History Of ... =]
MensXP.com - 14-May-2019 |

View all
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The Alternative Truth ?

The story of how the Internet came to India: An insider's
account

Srinivasan Ramani, who played a significant role in creating ERNET - the precursor to the Internet in India and an
inductee into the Internet Hall of Fame, documents those early days.

IBNLive Specials | Updated:August 14,2015, 1:08 PMIST o o @
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The Alternative Truth ?

The story of how the Internet came to India: An insider's
account

Srinivasan Ramani, who played a significant role in creating ERNET - the precursor to the Internet in India and an
inductee into the Internet Hall of Fame, documents those early days.

IBNLive Specials | Updated:August 14,2015, 1:08 PMIST o o @

Srinivasan Ramani, who played a significant role in creating ERNET - the precursor to the Internet in

India and an inductee into the Internet Hall of Fame, documents those early days a chapter of the book
Netch@kra. An excerpt:

What have ERNET team members all over India achieved? We set out to build India's academic network
and succeeded in doing that. We did that as a nationwide academic coalition of eight institutions of
higher learning and R&D. Working together to win gives you a high, as all sportspersons know. So, how
we did it was as important as what we did. In the process we brought the Internet to India.

This is a subjective view of a small but important part of the IT Revolution in India - the arrival of

computer networking and the impact it made on many aspects of our lives. It was part of something
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Situation in late 1986

e Joined TIFR in November 1986.

e My collaborators then were in BNL, New York and Boston University, USA as
well as in Germany.
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Situation in late 1986

e Joined TIFR in November 1986.

e My collaborators then were in BNL, New York and Boston University, USA as
well as in Germany.

e When | was in USA, | was already using BITNET to communicate with them
by e-mail, and ARPANET to submit jobs to supercomputers in Livermore.

e Witnessed Tremendous slowdown in communications with collaborators after
coming back: Weeks to exchange manuscripts by airmail, and days to get ideas
across by telex.

e No fax machines; No DHL/FedEx!! Even for Speed-Post, one needed a
signature from a Professor to send one.
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Sample Messages

TELEX
23.12.86

SERGIU SANTELEVICI
PHYSICS DEPT.
BROOKHAVEN NAT. LAB.
UPTON NY 11973
UIS.A.

TELEX NO, 3 967 703

PLEASE FIND OUT PRECISE BETA OF POSSIBLE TWO STATE
SIGNAL FOR THREE FLAVORS STOP RUN ON EIGHT CUBE TIMES
FOUR AT THAT BETA OR VICINITY STOP TELEX THE

RESULTS STOP REGARDS

- RAJIV GAVAI

NOT TO BE TELEXED

Rajiv Gavai
Theory Group
T.I.F.R,
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Sample Messages

TELEX

SERGIU SANIELEVICI
PHYSICS DEPT.
BROOKHAVEN NAT. LAB.
UPTON NY 11973
UsSehia

- TELEX NO : 967 703

18.2.87

MANUSCRIPT GENERALLY CR. CAN WE HAVE WORDS PHYSICAL OBSERVABLES

BACK IN PLACE OF LATTICE MEASURABLES ? NEED A COMMENT ON

PSIBARPSI FUR THrbh FLAVUURS. REFERENCE LIST SENT WEEK AGO.

HICE IF FIWAL MANUSCRIPT HAS TIFR/TH/87-2 WUMBER ON TOP. DETAILED

COMMENTS ON POTLUTIAL FOLLOW IN LETTER, REGARDS

liot to be Telexed :

Ur. Hajiv Gavai

Theoxetical Pnysics Group

Tata Institute of Fundamental Research
liomi Bhabha Road, Bombay = 400 005.
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Sample Messages

¢
11 3009 TIFR IN

MSG 102 MAR 24

ATT. DR.R.V. GAVAI

PLEASE SEND COMMENTS ON LARGE LANGEVIN PAPER URGENTLY. LF NO NEW
COMMENTS OVER WHAT YOU'VE ALREADY WRITTENs JUST TELEX WHETHER YOU
AGREE TO PR.

REGARDS

DR. 8. SANIELEVICI

BROOKLAB UPTONNY TLX 6832516

11 3009 TIFR IN«=» -
ABOVE VIA ITT REPLY TO EVHHN UPTO VIA
ITT USA ACCESS CODE 0025

‘p‘
r
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Setting the Ball Rolling

e A lot of frustration about delays, wastage of time..
e Venting it out in discussions in West Canteen, TIFR Sea Shore....

e Constructive suggestion came out of this churning : Why Can’t We, to How
Can We at TIFR have Global E-Mail Connectivity.
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Setting the Ball Rolling

e A lot of frustration about delays, wastage of time..
e Venting it out in discussions in West Canteen, TIFR Sea Shore....

e Constructive suggestion came out of this churning : Why Can’t We, to How
Can We at TIFR have Global E-Mail Connectivity.

e Designed & Conducted an Institute-wide survey.
e Assess if only a small set of scientists felt so constrained.

e List the purposes for which BITNET may be necessary/useful tool.

Special ASET Colloguium, TIFR, Mumbai, September 26, 2019 R. V. Gavai Top 8



Questionnaire

QUESTIONNAIRE

Name T Group

We are interested in finding out how necessary and urgent
it is to have a computer link with BITNET/EARN which, as you probably
know, provides a fast and reliable means of exchanging information in
form of manuscripts, programs, data, mail messages, interactive
messages etc with essentially all of the premier research institutions,
supercomputer centres and universities abroad. We request you to
spare a few minutes of your valuable time to f£ill up the questionnaire
below and return it to Rajiv Gavai, Theory Group. Thank you very
much for your help.

D. Mathur, K P Singh, G Hassan, R V Gavai, A Ray, N K Mondal
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Questionnaire

l.a Are you familiar with Bitnet?

e e T { ) No

.b Have you ever used it before?

( ) Yes ( ) No
2 Would your research benefit by a fastqr}means of international
communications?
- 1 Yes { ) :No

If all three questions are answered no, you may stop here.

3. Do you have collaborators abroad with whom you are working/
would like to work or continue work began earlier abroad.
Please name them and their institutions.

-

4. 1f you have used Bitnet in past for research, please list your
collaborators and list the publications from that research

and give a brief description of how Bitnet helped in the research.

Special ASET Colloquium, TIFR, Mumbai, September 26, 2019

R. V. Gavai

Top

10



UESTIONNAIRE

Name Ter Group

We are interested in finding out how necessary and urgent
it is to have a computer link with BITNET/EARN which, as you probably
know, provides a fast and reliable means of exchanging information in
form of manuscripts, programs, data, mail messages, interactive
messages etc with essentially all of the premier research institutions,
supercomputer centres and universities abroad. We request you to
spare a few minutes of your valuable time to fill up the questionnaire
below and return it to Rajiv Gavai, Theory’Group. Thank you very
much for your help.

D. Mathur, K P Singh, G Hassan, R V Gavai, A Ray, N K Mondal

l.a Are you familiar with Bitnet?
() Yes ()i iNo

.b Have you ever used it before?

() ¥es () No
2 Would your research benefit by a fastqr'means of international
communications?
(=)t ¥es ( ) ‘No

If all three questions are answered no, you may stop here.

3. Do you have collaborators abroad with whom you are working/
would like to work or continue work began earlier abroad.
Please name them and their institutions.

4. If you have used Bitnet in past for research, please list your
collaborators and list the publications from that research
and give a brief description of how Bitnet helped in the research.

5. Do you need bigger and better computers or data bases’ for your
work which may become accessible via Bitnet? If yes, please

Special ASET Colloquium, TIFR,

lict &knm o deSGEI ba—hou 5‘9“ Wk ll use tham

Mumbai, September 26, 2019

6. Do you favour acquiring a BITNET connection

() as soon as possible (< 1 year) ?
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Following up Survey

e Encouraged by results of our survey, a letter was submitted to Director, TIFR,
requesting action for E-mail connectivity for TIFR.

e Prompt Action by the Director : One Day meeting organized on March 2, 1987.

e MTNL & VSNL executives, NCST Director (Prof. S. Ramani), other local
institute’s representatives were invited, and participated.
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Following up Survey

e Encouraged by results of our survey, a letter was submitted to Director, TIFR,
requesting action for E-mail connectivity for TIFR.

e Prompt Action by the Director : One Day meeting organized on March 2, 1987.

e MTNL & VSNL executives, NCST Director (Prof. S. Ramani), other local
institute’s representatives were invited, and participated.

e RVG made presentation, to explain, “What BITNET is, Why it is needed, and
How it is helping scientists abroad”.

e Key slides from that presentation :
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e Prof. Ramani described their efforts on ERNET, a UNDP project by 5 IITs,
NCST, 1ISc and DoE.
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e Prof. Ramani described their efforts on ERNET, a UNDP project by 5 IITs,
NCST, 1ISc and DoE.

— Use of ERNET then was very restricted. Not only to those institutes, but
even specifically only to the named Pls from there.
— Was it Education & Research by NETwork, as we users envisaged ?

Special ASET Colloguium, TIFR, Mumbai, September 26, 2019 R. V. Gavai Top 22



e Prof. Ramani described their efforts on ERNET, a UNDP project by 5 IITs,
NCST, 1ISc and DoE.

— Use of ERNET then was very restricted. Not only to those institutes, but
even specifically only to the named Pls from there.

— Was it Education & Research by NETwork, as we users envisaged ? or

— Was it Education & Research on NETwork, as computer scientists would

wish ?
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e Prof. Ramani described their efforts on ERNET, a UNDP project by 5 IITs,
NCST, 1ISc and DoE.

— Use of ERNET then was very restricted. Not only to those institutes, but
even specifically only to the named Pls from there.

— Was it Education & Research by NETwork, as we users envisaged ? or

— Was it Education & Research on NETwork, as computer scientists would
wish 7

— Fair to say that it was then completely the latter.

— Nevertheless, existence of network expertise in India was very encouraging.
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e Prof. Ramani described their efforts on ERNET, a UNDP project by 5 IITs,
NCST, 1ISc and DoE.

— Use of ERNET then was very restricted. Not only to those institutes, but
even specifically only to the named Pls from there.

— Was it Education & Research by NETwork, as we users envisaged ? or

— Was it Education & Research on NETwork, as computer scientists would
wish 7

— Fair to say that it was then completely the latter.

— Nevertheless, existence of network expertise in India was very encouraging.

e MTNL/VSNL assured that connectivity was technically feasible in India.

e The costs did appear high, but a possibility of bringing them down existed, if a
nationwide negotiation were to take place.
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Swift Action

e An impromptu round table discussion was organized at the end of the meeting
to decide on the next step.

e Consensus emerged for a grand national project — VIDYANET, name
suggested by Prof. Ramani — to achieve E-mail connectivity throughout in
India, and simultaneously connecting VIDYANET to BITNET.

Special ASET Colloquium, TIFR, Mumbai, September 26, 2019 R. V. Gavai Top 23



Swift Action

An impromptu round table discussion was organized at the end of the meeting
to decide on the next step.

Consensus emerged for a grand national project — VIDYANET, name

suggested by Prof. Ramani — to achieve E-mail connectivity throughout in
India, and simultaneously connecting VIDYANET to BITNET. .

The structure for the proposal was also finalized the same day, and the final
proposal was ready in 2 days, on March 4 |

It was felt that one should approach Department of Science & Technology
(DST) in view of the envisaged broad coverage.

Director, TIFR ensured hand-delivery of the proposal to DST within a few days.

Yes, we can! ©& &

Special ASET Colloguium, TIFR, Mumbai, September 26, 2019 R. V. Gavai Top 23



Special ASET Colloq

R. V. Gavai

Top

24



Computer Network for Academic/Research Institutes Page 4

2. Scope

It is proposed that a computer network be established
with the following requirements in mind:

a) The network should provide for rapid exchange of
scientific data and information via computer to
computer links : .

b) It should support major makes of computers
running different operating systems

c) The network should be limited to non-commercial
activities 2

d) The network should be used to interconnect
institutes of higher learning within India and
should also have an overseas link to a network
such as EARN (which connects over 20 European
countries and is purely an academic and research
users network). :

Computer Network for Academic/Research Institutes Page 5

3. Network Structure

In order to set up the network fast and to be able to
manage it easily, the following structure is proposed:

a) All links in the network should be dedicated
links

b) The network should be created merely by linking
- existing general purpose computers ]

c) The network should operate on 1links. running at
4800/2400 bps (Synchronous) within India. The
overseas link(s) should operate at 9600/4800 bps

d) It should be possible to communicate information
from/to any institute on the network
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Computer Network for Academic/Research Institutes Page 7

5. Management

Of the many possible institutes that could be connected
to this network, TIFR, Bombay has played a lead role.
NCST, Bombay, has also expressed desire to be on this
network. The computers at these two institutes are
already linked up and another link from NCST to IIT,
Bombay 1is in progress. An immediate task would be to
acquire an overseas link from Bombay to enable Indian
members on the network to be able to exchange
information with other international networks.

Potential new members for VIDYANET, in the immediate
future, are:

AIIMS ) VEC )

DST/DoE ) SINP )

1 (3 1 e ) Delhi 1IM ) Calcutta

IARI - ) 1SI )

NPL )

IIM ) IIT, Kanpur

PRL )  Abmedabad IIT, Kharagpur

SAC ) Inst. of Physics, Bhubaneshwar
CCMB, Hyderabad

SAMEER ) ISRO )

JIXIT 5 Madras 11Sc 3

MatScience) RRI S, Bangalore
IIA )
IIM )

It is proposed that a registered society and trust, be
set up to look after the creation and development of
this network, besides providing information services
regarding the network. Institutes desiring to be on
this network should be considered on a case-by-case
basis. It 1is expected that VIDYANET will favourable
consider all non-profit, R&D institutes recognised by
the Goverenment of India, as well as all degree
granting institutes having post-graduate work.

An Executive Council will also be formed from amongst
the participating institutes, to 1look after the
network. Computers on the network shall not restrict
the flow of  messages/mail originating on other
computers and destined for other computers on the
network. The institutes can not charge for the routing
of messages for other nodes. They will also 'not
charge for the use of the mail facility. However,
they will have the freedom to restrict the volume of
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4. Costs

The costs involved in setting up and running up of
VIDYANET primarily comprise of hardware costs (modems
etc.), software costs (electronic mail packages etc.),
costs of communication links within India and overseas.
The cost involved in setting up this network and for an
institute to connect to this network can be worked out
from the prices given below:

Software Packages (each computer)

Synchronous link hardware

Modems (one pair) 8,000

Link costs within India

Inter-city Rs. 312/km/year
Intra-city Rs. 600/km/year
Overseas Link costs
Half-circuit from India Rs. 900,000/year
" Remaining half-circuit to be "
paid in foreign exchange * Rs. 900,000/year

The above mentioned costs are only indicative and do
not include duties and any other overheads.
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6. Cost Sharing

We propose that the initial setting up of the VIDYANET
and its continuing operation for a period of at least
five years be supported by a Government of India grant.
It 1is proposed that a gradual increase in membership
fees will be adopted to switch over to a self-
sustaining mode of operation, at the end of five years,
in which the user institutions will share the operating
costs. A slab system of payment is proposed, so that
institutions will bear costs roughly in proportion to
their size. For instance, when the network reaches the
size of 30 member institutions, the costs are likely to
be as follows:

Total Cost ! Rs. 40,00,000

Membership fees for institutions with:

over 300 scientists: . _ Rs. 300,000
over 200 scientists: : ~ Rs. 200,000
less than 200 scientists: s Rs. 100,000

(Notel: Number of mail-ids in each institution will be
limited to the number of scientists indicated against
the slab concerned).

(Note2: Special provision is expected to be made for
small institutions provided they do not require
dedicated data links).

Special ASET Colloquium, TIFR, Mumbai, September 26, 2019 R. V. Gavai Top



Reality Check

e A visit to Delhi was organized to meet DST, Secretary to push the proposal.

e Found that | wasn't eligible for Air Travel. @

Special ASET Colloquium, TIFR, Mumbai, September 26, 2019 R. V. Gavai Top 30



Reality Check

e A visit to Delhi was organized to meet DST, Secretary to push the proposal.

e Found that | wasn't eligible for Air Travel. @

But a note to Director cleared the way !
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Reality Check

A visit to Delhi was organized to meet DST, Secretary to push the proposal.

Found that | wasn't eligible for Air Travel. @

But a note to Director cleared the way !

TIFR brand matters: DST Secretary listened keenly, and asked his staff about
how the proposal could be supported.

However, it got pushed around from one officer to another, acquiring different,
bigger (unwieldy?) forms. Lesson: National projects have their own speed and
inertia. Handle with care !
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Reality Check

e A visit to Delhi was organized to meet DST, Secretary to push the proposal.

e Found that | wasn't eligible for Air Travel. @

But a note to Director cleared the way !

e TIFR brand matters: DST Secretary listened keenly, and asked his staff about
how the proposal could be supported.

e However, it got pushed around from one officer to another, acquiring different,
bigger (unwieldy?) forms. Lesson: National projects have their own speed and
inertia. Handle with care !

e A new Director took over on July 1, 1987. A fresh plea was made in July 1987,
"While VIDYANET is under consideration of DST, as an interim measure
money be approved for connecting that year itself”.
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e Physics Faculty discussed our request in July 1987, & formed a committee.

After some discussion, Physics Faculty constituted a Committee

consisting of the following:

Prof. P.V.5. Rao - Convener
Prof. B. Banerjee

Dr. R.V. Gavai

Dr. A. Gurtu/Dr. S.K. Gupta
Dr. S. Ramani, Director, NCST
Shri S.P. Srivastava

to look into the above proposal and make a suitable re-commendation)

before the provision of Rs.6.00 lakhs is agreed to.
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Move Forward

e In April 1988, the committee report was discussed in PF :

to Took mﬁw %@aw
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Committee Recommendations

e Having agreed that TIFR should take a lead, the committee recommended
TIFR's Vax as the node to link to CERN at TIFR costs:

13. The committee, after considering (i) various options available to

the choice of networks, (ii) the overseas centres to which TIFR be linked, has
recommended that VAX Computer of the Institute should be a node of EARN/BITHET
by linking with the EARN/BITNET node in CERN, Geneva. CERN, Geneva has b.#n
chosen as a nodal point for our link into EARN/BITNET as (i) the EHEP group is
involved in the L3 collaboration and (ii) being an international in_-ututs.qé, is
most suitable for such a contact. Availability of an already operational oﬁ\"iciut
Mailer system on the VAX and the existence of a superior commercially availabla
software package for it makes VAX the best cholce. The details of cost of this

system, dnliv_crytime etc. are as follows: W‘\
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e |t further noted that other networks such as ERNET are a long way from
realisation. DST visualised linking all 2500 colleges :

14. Prof. Rao added that two other proposals on Electronic Networks viz.

(i) ERNET of Education Department and (ii) VIKRAMNET (an Indian PIF) programne of
the Dgpartment of Telecommunications are also being talked about and planned but
are a long way from realisation. As IST is favourably inclined to our proposal
and as it is a challenging effort we should take up Phase I now. Later on, we
eould join with IST,

15 Very recently both Dr, R,V, Gavai and Dr. A, Gurtu visited Delhi for
disecussions concerning VIINANET proposal with Shri Thiagarajan of DST, IST
vismalise a major project linking all the Science Colleges (approx. 2500) in the
country., One national and several regional information centres are proposed to be
created and linked to the network; these would make advanced information available

to everyone.
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e A lot of discussion took place, unfortunately without any of the strong
proponents/Pls as the PF then had only Professors. A crash-landing ensued :

16, While some members felt the need for going in urgently for the VIDIANET
proposal, others felt that we could wait till DST finalizes its decision of the
Networ.‘k.

i B

sferved and (i11)
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e We came to know later that remarks such as, "do we need e-mail(at such a

cost)”, "how about fax as a substitute”, "let DST decide first” were the ones
which turned the tide.

e |In the meantime, | came to know from a wise Delhi source, that VIDYANET
proposal was being handled by an officer known for always being a dead end for
any project. A project meant to be killed was usually forwarded to him.

e Suddenly DST decided that computer networking should be handled by ERNET
as it is the territory of DoE. We were advised to meet DoE officials.
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We came to know later that remarks such as, "do we need e-mail(at such a

cost)”, "how about fax as a substitute”, "let DST decide first” were the ones
which turned the tide.

In the meantime, | came to know from a wise Delhi source, that VIDYANET
proposal was being handled by an officer known for always being a dead end for
any project. A project meant to be killed was usually forwarded to him.

Suddenly DST decided that computer networking should be handled by ERNET
as it is the territory of DoE. We were advised to meet DoE officials.

The DoE ERNET boss told us that

— No need for a separate VIDYANET.
— It should be merged with ERNET which can then take over finances.
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e We came to know later that remarks such as, "do we need e-mail(at such a

cost)”, "how about fax as a substitute”, "let DST decide first” were the ones
which turned the tide.

e |In the meantime, | came to know from a wise Delhi source, that VIDYANET
proposal was being handled by an officer known for always being a dead end for
any project. A project meant to be killed was usually forwarded to him.

e Suddenly DST decided that computer networking should be handled by ERNET
as it is the territory of DoE. We were advised to meet DoE officials.

e The DoE ERNET boss told us that

— No need for a separate VIDYANET.

— It should be merged with ERNET which can then take over finances.

— However, it will only have dial-up links within India.

— International link was to be a direct one and he offered to link TIFR with
Geneva, as proposed!!
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e \When we objected, saying our VIDYANET proposal seeks equal access to all,
the response was, "one who pays the piper calls the tune”. That is the only
way ERNET can accommodate the aspirations of the VIDYANET proposal.

e Massive Let-Down |

e We updated Director, TIFR about these developments, and also recommended
against accepting the DoE plan since it potentially had an undesirable impact
on TIFR's reputation: We in TIFR could be accused of being selfish.
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Victory at last !!

e In Dec. 1988, Physics Faculty went back to reconsider our July 1987 letter,
seeking a TIFR-paid connection. Clever lobbying was done by the " Young
Turks”. PF gave a green light !
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e And then TIFR shortly made the globe smaller by connecting to BITNET, via
CERN, thus becoming the first in India to do so.

e Existence of our connection compelled ERNET to do something to serve the
interest of Indian Academic Users, not just their Pls. Were it not for
VIDYANET, it is hard to imagine ERNET's expansion beyond its Pls’ interests

on networking.
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e And then TIFR shortly made the globe smaller by connecting to BITNET, via
CERN, thus becoming the first in India to do so.

e Existence of our connection compelled ERNET to do something to serve the
interest of Indian Academic Users, not just their Pls. Were it not for
VIDYANET, it is hard to imagine ERNET's expansion beyond its Pls’ interests
on networking.

e Further, it of course went with its dial-up plan, and for a long time ERNET
provided access to “outsiders” only grudgingly as a favour.
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Final Remarks

e Global E-Mail connectivity of India came by a tortuous & time-consuming path.
It materialised finally as the TIFR community kept pushing for it.

e Decision makers may have a valid point of view nevertheless one can also make
them appreciate the other side as well, at least sometimes. One just has to try

& try again !
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Final Remarks

e Global E-Mail connectivity of India came by a tortuous & time-consuming path.
It materialised finally as the TIFR community kept pushing for it.

e Decision makers may have a valid point of view nevertheless one can also make
them appreciate the other side as well, at least sometimes. One just has to try
& try again !

e TIFR has, perhaps still, a system which can respond to the demands of
scientists.

e |f we in TIFR decide to undertake a project, we have the brand name and
reputation to make it happen. Let's keep trying !

Special ASET Colloquium, TIFR, Mumbai, September 26, 2019 R. V. Gavai Top 40



