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Abstract

The paper describes a methodology for the selection of R&D projects. At the heart of the method is a matrix that classifies ideas into what is achievable with existing technology, developmental technology and inventive technology. User needs are classified into felt, unfelt and unknown needs. Ideas become products as they move through the matrix until they are felt needs with ready solutions. The author describes twenty years of application of this method through case studies ranging from the creation of the database publishing industry in India and Bangladesh in the late eighties to the deployment of the world’s first wireless Internet appliances.

The success or failure of the projects described in the case studies are described and analysed.

1. Introduction
The application of computers to enrich the quality of life remains mostly a dream,  here in India and elsewhere.  At the same time, the fact that computers have changed the quality of our lives is undeniable.  Computers application have always suffered from a lack of definition of success.  It is not very clear if a computer application can be called successful if it does any of the following:

i. Earns a lot of money for its originator(s),

ii. Increases human productivity,

iii. Changes the way certain things are done,

iv. Results in the sale and use of more computers or software,

v. Alters human power structures or the society,

vi. Alters human behaviours,

vii. Some or all of the above.

Lack of a clear definition of success naturally also makes it difficult to decide when a computer application is unsuccessful.

The success or failure of computer application is viewed very differently in different segments of society.  One could thus devise these alternative definitions for a successful application.

2.  Successful Application 

A successful computer application is defined as follows:

a) One which is financially viable, that is, the cost of development and implementation is adequately less than the earnings from the application;

b) One which is socially useful, that is , the application improves one or more of the important parameters of human society such as prosperity, power, happiness, productivity, and so on;

c) One which actualises one or more capabilities of current science and technology, that is, it converts an idea into an event; and

d) One that causes an irreversible change in the world, that is, a world with this application is substantially and irrevocably different from a world without it.

A computer application that satisfies all of the above definitions would, of course, be called a rip-roaring success. They are very few in numbers!

Definition (A) is usually adopted by traders and businessmen.  Definition (B) is supported by governments.  (A) and (B) together are acceptable to “good” industrialists and progressive bureaucrats.  Definition (C) is a scientist’s definition while (C) and (D) together are what excites those inventors who do not mind a bit of fame and glory.  It is very rarely that one comes across developers who can create applications where all four definitions apply.  Edison, a rare example, was one such.  In Table 1, we have tried to classify some important computer applications and also include some non-computer products to show how they compare. While looking at the table it is important to remember that the term “people” in India represents over a billion individuals, ranging from theoretical physicists to cannibal tribes.


For the purposes of this article, we propose the following definition:

       “The success of a computer application is directly proportional to the number of human beings it affects.”

This definition is restrictive and perhaps unkind.  It merely measures change as a parameter of success.  However, nature too does the same.  Evolution proceeds merely through changes that increase numbers (survival), while the quality of survival seems to be an unimportant criterion. It is because of this unfortunate point of view that the above definition equates the Internet with the hydrogen bomb. 
It is with this restrictive definition in mind that the rest of this paper should be read.

TABLE 1: Important Computer Applications

	PRODUCT
	DEF(A)
	DEF(B)
	DEF(C)
	DEF(D)
	AFFECTS

	Data-base Management Systems
	Yes
	?
	Yes
	?
	Many people

	Computer-Assisted

Communication
	Yes
	Yes
	Yes
	Yes
	Almost everybody

	The “Windows”

environment
	Yes
	?
	Yes
	?
	Few people

	Computer-Assisted

Medical imaging
	Yes
	Yes
	Yes
	Yes
	Most people

	The Internet
	?
	?
	Yes
	Yes
	Many people

	The Electric lamp

	Yes
	Yes
	Yes
	Yes
	Almost Everybody

	The Hydrogen

Bomb
	?
	?
	Yes
	Yes
	Almost everybody


3.  New Applications Development

   Before undertaking to implement a new computer application, one would generally consider whether the new application, (a) can be created, and (b) can be used.  One could generally expand these considerations into a nine-element matrix, as shown in Table 2.

   In India, most industries operate in the A1 area and hence most industrialists prefer to be middlemen selling someone else’s technology.  At best they may venture into B1 or C1 but seldom anywhere else.

   The government and academia, on the other hand, prefer to remain in the C3 area where accountability is low.  At best, if they are adventurous, they enter B3, and usually fail.  One may well recall the laudable, yet suicidal plunge of C-DOT (Centre for the Development of Telematics, an attempt to create indigenous telephone exchanges) into the A2 area.

   It is interesting to note that most creative and ambitious students would like to work in areas A2, A3, B2 and C2, which are unattended in this country.  Hence they leave.  The ones who remain tend to vegetate in A1 or C3.

TABLE 2: Strategies for Development
	
	A

Market Needs it Now.
	B

Market does not know that there is Need for it.
	C

Market does not Need it Now, but will in future.

	1.   Products Exist
	· Become a distributor

· Make a better one

· Leave it  alone
	· Create awareness

· Create a need


· Become a distributor
	· Hoard it

· Plan marketing

· Include in strategy

	2.   Product does not exist but can be made
	· Build it fast

· Don’t try anything fancy

· Keep track of competition
	· Get marketing advice

· Keep budget low

· Watch competition

· Create a need
	· Build a low cost research team

· Keep track of university work

· Include in corporate planning

	3.    Product does not exist and needs to be invented.
	· Invest in R and D

· Invest in media and PR

· Get funding
	· Get government funding

· Start low cost R and D

· Invest in marketing 

	· Invest in research

· Start low-key need building

· Participate in conferences and publish


4.   Struggles with Indian Applications
Computers are now applied in many facets of Indian life.  However, a list of these would neither be comprehensive nor throw much light on the application process.  Instead, in what follows, we present three case-histories of applications where we were involved in the conception, development and implementation.  We hope this limited experience will provide some insight into the general area of computer applications. The word “we” in this paper usually refers to myself and groups of colleagues, who worked on these projects.

A. The “Partners” Project
In 1984, we developed a system, which used about a hundred rules to attempt automatic matching of men and women in the Indian  “arranged” marriage format.  The rules here are fuzzy and depend significantly on social parameters (e.g. caste, colour, etc.) not generally considered significant in other countries.  The system seemed to produce good results and a businessman attempted to set-up a service agency with it.  This did not prove to be viable because the cost of educating the market and getting them to accept a non-human system proved to be too expensive.  In the end, the product was sold to the Times of India and the Hindustan Times newspapers, both of which used the product as a value addition for their matrimonial advertisement columns for a decade until the arranged marriage system itself began to change. In the last eight years or so, unofficial estimates from these organisations indicate that over 25,000 marriages had taken place using the output of this system.  The Partners system has significantly affected the lives of 50,000 persons and, when it was developed, fell into the B2 category of Table 2.  However, apart from meeting its development costs, it has not directly produced any money.

B. The “Jobads” Project

In 1984, we were involved in purchasing and implementing one of the first LAN’s in the country.  

This was a Convergent Technologies B-22 LAN driving a pair of Autologic APS-micro5 CRT typesetters.  The user organisation was United India Periodicals, publisher of Patriot newspaper.  After the system was implemented, we began development of software which would enable operator-independent typesetting and pagination of databases.  This was a time when desk-top publishing was unknown and we published some of the results (Mitra, 1985).  Subsequently, this work led to a concept where employment advertisements from various newspapers were abstracted, classified and paginated automatically into a tabloid magazine called JOBADS.  The entire magazine was produced by a single operator and two terminals.  It reached a circulation of 8000 in Delhi.  However, the massive increases of newsprint prices and distribution costs (fuel) in 1987-88 made the publication unviable.  Subsequently, the concept changed its form to where several existing publications used an abstracted jobs section as value-addition to their readers.  During its publications, about a million copies of JOBADS were sold, and while it is only possible to guess from readers’ letters, at least 5,000 persons obtained employment using the information from its columns.  In the framework of this article, in 1985, JOBADS was a B3 type project and should perhaps have been taken up by the government.

C. The “Yellow Pages” Project

In 1985, the Department of Telecommunication (DoT) produced their “Blue Book” of officers using the database publishing technology developed for JOBADS.  The data was –ported from their PDP-11 to B22 LAN and typeset automatically in just a few hours.  This, generated interest within the DoT in the area of telephone directory publishing.  Telephone directories were published from DoT databases by entering the information all over again on typesetting systems.  This caused great inaccuracies and delays.  In 1986, TCS (Tata Consultancy Services) who were contractors to the government for telephone directory production used the Patriot LAN and we developed directory-typesetting software for them and paginated the Delhi telephone directory.

Subsequently, the government awarded a contract to Patriot for the production of the telephone directories of Delhi, Bombay and Calcutta for five years.  This was followed by similar contracts for Hyderabad, Coimbatore, Madurai, Salem, Trichi, Orissa circle, etc., covering over 70 percent of all telephone directories in India.  These contracts were unique since the government would get all these directories free of cost from the contractor and would, in addition, receive a hefty commission (over Rs. 300 million) from them during the contract period.  In return, the contractor would be permitted to produce a classified business section in the directory – “Yellow Pages” as they are called all over the world.  The contractor would retain all revenues from advertisements in these directories and use this to defray their costs and pay the royalties.  United India Periodicals (UIP) set up a new company – United Database India (UDI) to handle this project.

Production of yellow page directories require three main kinds of software: direct marketing software to guide a large direct marketing and telemarketing team; data-base software to maintain data-bases of over two million subscribers; and typesetting software for both regular (“white”)  and yellow page directories.  This software was available from the USA for around US $ 500, 000 to run on the IBM or VAX mainframe platforms.

At UDI, the software was developed on PC-LANs communicating with Convergent B-25 LAN’s for typesetting.  The effort was about 20 Man-years completed in about 10 calendar months (Bhushan, 1988).  LANs were set up at Calcutta, Delhi and Bombay and Hyderabad and first directories of Delhi, Bombay, Calcutta, Hyderabad and the smaller cities produced in 1987-88.  Over 10 million people consisting of telephone subscribers, business houses and other buyers and sellers used the output of these programmes, and their calling, buying and selling patterns altered accordingly.

In 1990, the technology was sold to Bangladesh and used to produce the first yellow page directories for Dhaka and Chittagong.

The turnover of UDI and UIP rose from around Rs. 30 million in 1987 to over Rs. 300 million in 1990. UDI became one of the largest database publishers in the world, later disintegrating into several smaller companies that constitute the database publishing industry in the subcontinent today. The yellow pages project represents a A1 type project, purely in the commercial domain.

D. The “Imaginet” project
In 1990, it was becoming clear that multimedia and networking technologies would be the dominant paradigms for the future. NIIT Limited, the largest training company in India set up its research and development facility in this year to address these areas,       

In 1991, we produced software that could seamlessly link images, sounds, videos and any other applications together through “hyperlinks”, a term that was very new at that time (Osborne, 1992). While attempts to sell “Imaginet”, as the software was called, did not succeed, it became evident that multimedia training and content creation were going to be of primary interest to NIIT’s business (Ghosh, 1991, Hudson, 1991). A massive curricular change followed in 1992, as did the creation of software factories for the production of multimedia educational material. NIIT continues (in 1999) to be one of the world leaders in the production of educational  CD ROMs. 

The Imaginet project represents a C2 type project, one that was probably ahead of its time.

E. The “Remote Presence” projects

In 1999, around the time this article is being written, it is evident that the Internet and devices connected to the Internet are going to be the biggest change events that, arguably, humanity has ever seen. The Internet has the capability to transcend both space and time. We decided to experiment with devices that can navigate through real or cyber space either autonomously or under the control of any client. The first of these devices consist of a “chatterbot” (Saxena, 1999) and a remote controlled, solar powered, mobile camera. Both projects are in the C3 domain. Going by our experience in the examples A, B, C and D above, it would be reasonable to believe that while they may not result in specific products, they are likely to cause fundamental changes in thinking within and outside the corporation.
A Restrictive View of the Future
Any predictions regarding future applications of computers is an exercise in fantasy.  However, it is sometimes possible to indicate broad areas where computers will be used.  

We would expect PCs to move out of homes and offices on to the streets (so to speak!) in a short while.  For this to happen, many tools will be required in the areas of kiosks, Internet applications and appliances, Indian language processing, expert systems and intelligent systems.  Table 3 shows some of the position these technologies occupy in the application-development matrix as of now (September, 1999).  Table 2 and 3, consulted together, can easily produce application projects and strategies.

TABLE 3: Positioning of Future Indian Applications (non-exhaustive)
	
	A

Market Needs it Now
	B 

Market does not Know its Need

	C 

Market will Need it Later

	1. Products exist
	· Indian language interfaces

· Indian music

· CD ROMs

· Multimedia content
	· Voice response systems

· Expert systems

· Speech recognition

· VOIP
	· Digital cameras

· Internet robots

· Outdoor kiosks

	2. Product can be developed
	· Graphics data-bases for home use

· Canned Indian Expert Systems
	· Process control s

· Tutoring systems

· Video conferencing
	· Voice/image based be made

· medical diagnostic systems

· Traffic and city planners



	3. Product has to be invented
	-       Ruggedised rural PCs

· Electronic form submission

· Indian games
	· Culture and tourism applications

· Tax monitoring

· Rural education
	· Virtual personalities

· Remote presence

· Constructiivst education

· Internet appliances




8. Conclusions

In India, in our limited experience, a new application takes a long time to be acceptable.  It is much more easily introduced with piggy-backing on some existing and accepted application.  Funding for new applications development is almost impossible to obtain unless it is already ordered by an end-user’s imagination, which, in most cases, is dismal.  There is not one Indian utility package in the world market (the last Indian conceptual invention was the zero).  There is not one Indian game in the market (the last invention was chess).  If this situation is to be changed, Indian industry must learn to invest judiciously (but not cautiously) in the areas represented by the second and third rows of Tables 2 and 3.  They must do so without any estimates of immediate profitability.  They must do so without 
converting their R & D’s into shops.
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