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IBM CONFIDENTIAL

PREFACE

Sponsorship And Distribution

The study reported was sponsored jointly by the User Strategy
Evaluation Committee (USEC) of GUIDE International and by the
Advanced Systems Planning Department, Data Processing Division
of International Business Machines Corporation.

The results of the study in the form of a summary have been
distributed to all respondents, to a distribution list within
IBM, and through USEC to the user community. This report is

an extension of the summary and contains additional analysis
particularly related to data processing capabilities. Because of

the added analysis, the report has been classified IBM CONFIDENTIAL

and will be distributed only within IBM.

How To Read The Report

For ease of use, the report has been organized into levels of
increasing detail. !Most readers will find it unnecessarv to

read the whole report in order to satisfy their interests. Below
are suggested reading plans for various classes of readers:

. Added Sections For Those Who lave Read The Summary Page
Read: . The Detailed Capability Results Iv.1l
. A Comparison of the Results to Other
Forecasts and Published Articles VI.5
. Alphabetic List of Applications cC.1l
. A General Overview 0Of The Study And Results Page
Read: . The Introduction : I.1
. The General Results IT.1
. Any Scenarios which are of particular
interest ITI.?
. Any Capabilities which are of particular
interest ' Iv.?
. Specific Data Processing Areas Of Interest Page
Read: . The Introduction I.1
. The General Results II.1
. The Scenario, Area Forecasts and Detailed
Data Listings for the areas of interest ITI.1
. Capabilities which are of interest Iv.1l
. The Excluded Applications for the areas of
interest as listed in the Appendix Al




Evaluation and Verification of the Report

Read:

The Introduction

The General Results

The Data Analysis Section

Such of the Scenarios and Data Printouts

as are of interest

Such of the Capabilities as are of interest

An Understanding of the Delphi Technique

Read:

The Introduction

The Detailed Description of the Study

The Data Analysis Section

Enough of the General and Detailed Results
to serve as an example

I.1
V.1l
VI.1l

II,III &
Iv



I. INTRODUCTION

AIMS OF THE STUDY

The growth and development of data processing equipment and the
diverse uses that it has been put to has been one of the phenome-
nons of the 1960's. There is much reason to believe that this
will continue into the 1970's and beyond. Ideally, technological
decisions and the development of data processing equipment should
be predicated on a knowledge of the future needs of the end users.
Those needs are in turn based on future applications of data pro-
cessing, when they can be economically, politically, and socially
justified, and how the applications will be implemented. To
determine the needs, the planner must look far into the future of
a dynamic field. The traditional approach of trend projection
solves some of the forecaster's problems, but he faces two risks
with this approach. Future unpredicted events may cause a radical
change in a trend or there may be entirelv new areas for which no
trend exists.

In situations like this the usual solution is to turn to an
expert for advice or if the subject is complex and involves
obscure interrelationships between many disciplines, then a
consensus of experts is sought. This study utilizes the Delphi
Technique, an advanced method of obtaining such a consensus of
experts, to investigate the future course of the use of data
processing.

The general aims of the study were twofold:

-~ To determine to what uses data processing
will be put in the future and when those uses
will be generally in existence.

-=- To determine what data processing capabilities are
required, when in the future they will be needed,
and if applicable, what magnitudes of the
capabilities will be redquired.

The specific approach was to view the future from the viewpoint
of the user of data processing, focusing on what he intends

to do, when he intends to do it, and what is required to make it
viable, independent of technological constraints.

THE DELPHI TECHNIQUE

The Delphi Technique was developed by the RAND Corporation in an
effort to obtain consensus predictions of future events from a
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panel of experts without encountering certain adverse psychological
factors associated with open discussions and conferences. Those
factors include: spurious influence by the more prestigious
members of the group, reluctance to retreat from a publicly

stated position, and bandwagon effect of majority opinion.

The technique consists of an iterative series of questionnaires
which allow experts to anonvmously interchange opinions through
an intermediary. The intermediary compiles the opinions and
provides them as controlled feedback in subsequent questionnaires.
Experience has shown that this process causes a convergence of
opinions or at least identifies schools of thought and reasons
for nonconvergence.

It should be recognized that, while the Delphi Technique produces
consensus judgments about the future, those judgments should

not be considered to be "the truth about the future." The future
will contain events that are totally unexpected today. Furthermore,
the mere existence of the forecast may influence the future.
Forecasts which predict undesirable results tend to be self-
defeating, while forecasts with desirable results tend to be self-
fulfilling. Thus, the current forecasts which deal with the
extent to which we will pollute our environment will probably

not come true because of all the effort exerted to avoid the
predictions. In this sense, the Delphi Technique is not only a
tool for predicting the future, but also a tool for shaping the
future; and that after all is "the name of the game."

THE STUDY

The panel of respondents was selected from the companies and
organizations that are members of the GUIDE users group and
from throughout the IBM Corporation. Among the criteria for
selection were:

An interest in the future of data processing
Acknowledged reputation

Responsible position in their organization
Breadth of knowledge in their organization's area
Contribution to the field under investigation
Years of experience

Educational background

An effort was made to insure that all facets of data processing
use were represented and to avoid concentrations in any one area
or organization. An analysis of the resultant group and a list of
the respondents who allowed us to include their names is included
in a later section of the report.
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The study consisted of a series of four questionnaires during
the course of which the respondents were asked to:

. Develop a representative list of new applications
of data processing which are not normal extensions
of existing applications.

. Assign a measure of value to these applications.
. Forecast the date of implementation.
. Determine non-data processing factors whose

occurrence or non-occurrence would cause the
implementation date to be accelerated or retarded.

. Associate with each application critical data
processing capabilities needed to make the
application viable.

. Wherever possible, assign orders of magnitude
to quantifiable requirements.

. Provide considerations and reasons for any strongly
held positions or for any response not in general
agreement with the rest of the panel.

In addition, for purposes of analysis, respondents were asked
to evaluate their own degree of expertise relative to each
application.

The study identified 134 future applications of which 108 of the
more important ones were investigated through the full iterative
process of the study. In the course of the investigation, 77
unique data processing capabilities were cited. Since many of
the capabilities were required by more than one application, a
total of 368 application=-capability relationships were evaluated.

A detailed description of the study procedure with samples of
questionnaires will be covered later in Section V.
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II. GLENERAL RESULTS

From the final results of the study it is possible to develop
a number of subjective views of the future of data processing.
They are:

. An overview of the uses of data processing in 1985

« An identification of general trends in applications

. A view of pervasive capabhilities required by the
applications

. Detailed views of application areas (See Section III)

Although these are subjective representations of the future,
they can be justified by the nature of the data produced by
the Delphi Technique. In general, there is a high level of
confidence associated with the quantitative data (dates,
megnitudes, etc.) because of the controlled interchange and
iteration of the technique. In addition, since the inter-
change is recorded, a large body of subjective data giving
the reasons and considerations associated with the responses
is collected. This can be used directly by the investigator
without having to derive it from the raw data.

THE 1985 WORLD OF DATA PROCESSING

By the year 1985 the use of computers will have reached into
almost all areas of business, governmental, and private life.
Most evervone will feel they enjoy the benefit of living in
the age of the computer. A closer look discloses that it is
also the age of communications, for it will be the marriage
of computers to widespread, high speed switched communication
networks that will have brought the computer into such perva-
sive use.

Home terminals will have passed the point at which one family

in a hundred has one installed. These terminals will be ini-
tially installed to provide custom tailored entertainment

and news. By 1985, with switching capability added to the

CATV cables, a multitude of services will be offered to the
terminal owner by entrepreneurs. The services include: home
computer assisted instruction, control of home appliances,
monitoring burglar and fire alarms, home banking and financial
services, customized periodical printouts, and access to informa-
tion data banks. The result will be an enhanced life style.

Businesses will have also taken advantage of data communication
networks. Many day-to-day transactions will be effected by
direct communication between computers. Businesses will pur-
chase access to information maintained centrally by information
utilities where the size or volatility of the information makes
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it impractical for the individual business to maintain it them-
selves, Examples include: patent searches, freight rates,
automobile and driver registration files and many others.

Industry associations will have taken over monitoring and co-
ordination of business operations affecting multiple member :

of an industry. For example, intermodal freight shipments will
be centrally scheduled and tracked. Reservation systems will

be interconnected so that reservations for travel, accommodations,
and entertainment can be made through one intermediary. In
general, day-to-day business transactions will be facilitated.

Computer/communication systems will have moved into the business
office. Many secretarial services will be done through terminals
which provide editing, hyphenation, proofreading and also serve
as input to electronic filing and electronic intra-office mail
services. With the advent of the home terminal, white collar
workers and executives will find it possible to accomplish their
work using the terminal as a home work center. All of the
necessary work materials, references, and services as well as
conference type calls could be made available at the home.
Routine office functions will thus be facilitated.

Point of transaction terminals to service individual department
stores, supermarkets, etc. will have become commonplace. By
1985 the additional step of interconnecting these terminals to a
central facility for coordination and switching to financial
institutions will have brought the "Cashless/Checkless Society"
into reality in 20 percent of the metropolitan areas. A
consumer would be able to effect a purchase by presenting his
identification card at the point of sale. His demand deposit
account balances or lines of credit are checked, debited, and
the store's accounts credited while he makes his purchase no
matter how many different financial institutions are involved.
The result is additional services for the consumer.

Automation will have replaced many of the routine tedious tasks
or tasks demanding great precision and accuracy in industry.
Robots having the sensing and manipulatory capabilities of humans
will be in use in factories. These robots will have the addi-
tional asset of being on line to the factory computer which can
change their functions on demand. In fact some plants will have
become wholly automated running essentially without human inter-
vention. These plants will be highly adaptable, capable of
changing their products and product mixes in response to actual
and forecasted demands. Such plants may even accept orders for
products requiring new design, for by 1985 computer systems
capable of creative engineering design will be in existence.
These systems drawing on engineering practice data, design rules,
and previous designs will create new products based on customer
requirements, The systems will carry the design results through
to produce manufacturing specifications and procedures including
instructions for automated machinery. Human drudgery will have
been partially relieved.
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Design is not the only area where computer creativity will exist.
Today's much discussed !Management Information Systems will have
become a reality but with the added carabilities of creating
strategic plans from external and internal environmental data
and models of enterprise and econony. Scientific researcr will
be assisted by computer systems which monitor research plans

and results, and develop hypothesis of underlying relations and
principles. Thus, the power of men's minds will have been
extended.

The computer's power and capacity will have heen turned to solving
many social ills facing the nation and the world. Urban and
suburban planning will be automated to suggest the best mixes
of people, jobs, recreation and aesthetic qualities. Efforts

will be made to protect the ecology through monitoring, prediction,

and control of pollution sources and new product development.
Traffic problems and accidents will have been alleviated by
treffic control, dynamically scheduled mass transit, and auto-
mobiles equipped with collision avoidance. WNationwide job banks
will attack unemployvment and welfare will be centrally coordina-
ted to assure fair coverage for all who require it. The end
result is a better world in which to live in.

In summary, future applications will have progressed beyond the
normal extensions of today's applications to encompass most
areas of business, governmental and even areas which improve
the quality of life.

APPLICATION TRENDS

Three major new trends were identified in the forecasts of
future applications:

. Tactical and Strategic Planning

. The use of the Computer to Solve Social Ills and
Problems

. Home Terminals

In addition, an on-going trend of penetration of data processing
into new areas was discerned.

1. Tactical and Strategic Planning

Historically data processing has grown from the
subapplications (sorting, collating, tabulating,
etc.) of unit record days through individual
applications (payroll, inventorv control, accounts
receivable, etc.) of the first computer systems to
the integrated operational systems being installed
today to take care of the day-to~day operations of
a business.
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The panel indicates that during the period 1975-1980
computer systems will begin to play a significant role
in first assisting and then completing tactical and
strategic planning via models of operations, enter-
prises, the economy, political regions and even whole
countries.

The Use of the Computer to Solve Social Ills and Problems

Many of the applications rated most highly by the
panel were associated with the utilization of computers
to attack social ills and problems. Six applications
focused on pollution prevention and protection of the
ecology. Public safety was addressed through appli-
cations to minimize aircraft and automobile accidents,
and to provide better crime protection through rapid
information interchange. Unemployment has generated
the need for nationwide job banks to match jobs to

job seekers and to level pockets of unemployment.
Urban and suburban and regional planners will have
data banks of land usage and models to plan the best
use of land resources balancing such factors as:

labor and job mix, transportation costs, tax base,
recreational facilities, school requirements, environ-
ment pollution, aesthetic qualities, etc.

Most of these will come about either as government

services or via government subsidy of private enter-
prise.

Home Terminals

The widespread advent of Cable Area Television (CATV)
in 1980-1985 will provide high speed, high capacity
two-way communication channels into the home. The
initial impetus will come from the entertainment

field as extended television offerings. The communi-
cation capability will be exploited to allow program
transmission on individual request. Once the commini-
cation capability exists and is incorporated into a
switched network, entrepreneurs will provide a wide-
range of services to the home consumer; these will
include: home education via Computer Assisted
Instruction (CAI), selective printout of newspaper or
magazine articles, home shopping services, automatic
meter readings, burglar and fire alarm monitoring, and
the use of the terminal as a home work station.
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The home terminal would become a modular device priced
within the reach of the majority of families. Basically
it would be available as a television-type device with
simple keyboard or push button input. Additional capa-
bilities could be added to provide hard copy output,
light pen input, sensor inputs and analog and digital
control output.

New Areas of Use of Data Processing

In the 1975-85 time period several industries will
experience their first significant use of data pro-
cessing. This will come about either because of the
emergence of new industries, or improved cost justi-
fication or data processing capabilities which open
new areas. The following is a partial list identified
by the panelists:

Agriculture

Oceanography

Information Retrieval Data Banks
Labor Negotiations

Information Utilities

MAJOR REQUIRED CAPABILITIES

Many of the forecasted data processing capabilities were found
to be pervasive over a number of applications. The major
capabilities can be categorized as follows:

1.

Data Base

The need for large data bases was recognized by the group
with 64 out of the 108 applications requiring it. The size
data base required ranged from ten billion to a trillion
bytes.

A second aspect of data bases was identified; that is, the
necessity to provide the functions to build, maintain,

and use large data bases with large numbers of access

for reading and updating. These functions would include:

. Data Independence - making it possible to
change the data base organization without
changing the programs.

. Dynamic Reorganization - the ability to
reorganize all or part of the data base
dynamically to provide better overall
response for a particular application.
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. Data Base Protection - protection of the
data base against inadvertent or malicious
alteration or destruction.

. Dynamic Recovery = the ability to dynamically
correct errors or loss of the data base.

. Data Base Security - the ability to monitor

and control access to the data base so as
to permit only authorized access to the data.

Communication Network Systems

Almost half (52) of the applications suggested require
large numbers of terminals with many requiring the
interconnection of computer systems into networks for
information interchange. Simple information retrieval
utilities providing remote access to voluminous or
volatile data can involve computer-to-computer data
requests. The "Checkless/Cashless Societv" requires
hundreds of thousands of terminals and hundreds of
computer systems interconnected. One terminal purchase
might require access to three or four systems to check
lines of credit, make the necessary loan to the buyer,
debit his account, and credit the seller's account all
while the buver is standing at the point of sale
terminal.

Sensing and Controlling

Sensing of environments, the progress of operations,

and in some cases providing closed loop control was
involved in 29 out of the 108 applications. These ranged
from relatively small systems to diagnose car repairs to
worldwide weather and pollution monitoring networks for
input into weather and pollution forecasting systems.
Control systems ranged from automated warehouses, which
are beginning to be installed now, to robots capable of
performing by 1985 many of the sensing and manipulating
operations of a human. The scope included self-contained
systems to take control of a car to prevent a collision to
large systems for control of takeoff and landings at a
major metropolitan airport.

Software

The types of applications forecasted require that the
logic directing function will have to take on new
levels of capabilities resembling functions that have
been thought to be reserved for human intelligence.
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Programs will be asked to create original work, such
as new engineering designs. To accomplish this,
systems will make use of such capabilities as:

. Multi-Attribute Pattern Matching =-- comparing
patterns of variables and selectinag ones that
most nearly match.

. Discovery Systems -- systems capable of selective
browsing through text and data arrays leading to
the formulation of underlying principles and
relationships.

One major use of these kinds of program capabilities will be
to relieve the programming load itself. Many of the complex
systems forecasted will require the automatic generation of

programs and data base organizations.
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IITI. DETAILED APPLICATION RESULTS

The applications forecasted by the panelists can be group-~d

into areas of data processing uses. Most of the areas identify
applications unique to an industry, others represent identifiable
areas which appear in many industries, while some new applica-
tions are identified with the consumer. Listed below are the
application groupings:

AGRICULTURE

AIRLINES

BUSINESS ASSISTANCE
COMPUTER ASSISTED RESEARCH
DISTRIBUTION & RETAIL
ECOLOGICAL

EDUCATION

FINANCIAL & INSURANCE
FREIGHT TRANSPORTATION
GOVERNMENT SERVICES

HOME TERMINALS

INFORMATION SYSTEMS
INFORMATION UTILITIES
JUDICIAL & LEGISLATIVE
MANUFACTURING & PROCESS
MEDIA

MEDICAL

OFFICE ASSISTANCE

PUBLIC AND PRIVATE TRANSIT
UTILITIES

The detailed results of the study are organized into the
application groupings. In this way the reader may review

only those groups for which he has a particular interest.

Each application grouping contains a scenario derived from the
applications, data, comments and reasons provided by the re-
spondents, and two detailed data presentations.
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The first presentation lists the applications included in the
grouping in chronological sequence. Figure 3.1 is a sample
of one application "Inflight Monitoring and Diagnostics of
Aircraft" in the Airlines grouping. The distribution of
respondent date forecasts are illustrated by a percentage
histogram. i.e., 65.5% of the respondents forecasted an
implementation date in 1975-1977.

AIRLINES
ITLE 1970-71 72-74 75-77 78-80 81-85 LATER NE

MONITORING AND 100-
S OF AIRCRAFT 75-

50-

« 25~ .
0- =} -mmmmme |
0.0

P.C. 0.0 0.0 65.5 31.0 1.7 1.7

Figure 3.1

In addition, the application values are presented in terms of:
Impact on Society, Profitability to the Implementor, Usefulness
to the Public, and Will Not be Implemented. Figure 3.2 indicates
how the application values would appear for the above application.

IMPACT PROFITABLE USEFUL WILL
ER oN T0 ro NOT BE
SOCIETY IMPLEMENTOR PURLIC IMPLEMENTED

Figure 3.2
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The value numbers are derived by assigning weights to the
response categories and computing averages. The weights
assigned were:

Impact on Society
Major Significant Little No |
Weight 5 3 1 0

Profitabilitv to Implementor
Very Moderate Marginal
Weight 5 3 1

Usefulness to Public
Very Moderate Marginal
Weight 5 3 1

Will Not be Implemented
Weight -3

Thus the highest possible rating would be five.

The second data presentation consists of a detail sheet per
application containing the complete description of the
applications, capabilities and accelerating and retarding
factors as evaluated by the respondents. Final response
counts are listed for all areas addressed with counts for
those respondents who identified themselves as experts listed
separately.

In the controlled interchange between respondents, response
patterns were indicated by consensuses. for the study purposes
consensus was defined as the interquartile range i.e., the
range containing 50 percent of the respondents with 25 per-
cent of the respondents above and 25 percent below. On the
detail presentations consensuses are represented by horizontal
dashed lines with verticals at each end., In addition, the
median response (50 percent above and 50 percent below) is

also shown by a third vertical line between the end verticals.

For required data processing capabilities the respondents were
asked to measure the relative magnitude of any quantifiable
data relative to the original suggested quantity. This

was done by giving them the opportunity to check fields to
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identify whether the quantity was O.K. or should be some
multiple of ten greater or less. In the detail printouts
these responses are identified as shown below:

>10x~- 10x- 0.K,. 10x+ 100x+ 1000x+ >1000x+

The first is read as "greater than 10 times less," the second
"10 times less, etc.
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AGRICULTURE

By 1981-1985 computers will begin to find direct use in
agriculture. The first to take advantage will be large
agri-businesses. )

For example, in this period five percent of the irrigated
farms will use computerized systems to monitor soil

moisture content and to automatically regulate frequency and
intensity of irrigation in order to maximize quality and
quantity of the crops.

The advent of the home terminal in 1980-1985 will put the

power of the computer within the reach of the average farmer.
One percent of the farmers will subscribe to services capable

of recommending agriculture product mixes taking into account
consumer requirements, transportation costs, forecasted prices,
local environment, etc. Also the service would provide account-
ing, inventory control, tax computation and other administrative
services necessary to manage a successful farm.
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APPLICATION TITLF

AUTOMATIC IRRIGATICH CORTROIL

AGRICULTURE INFORMATION AND
ADMIRISTRATION SYSTEM

AGRICULTURE
ITMPACT PROFITABLE USEFUL
1370-71 72-74 75-77 78-80 81-85 LATER NEVER oN T0 TO

KILL
NOT BE

SOCIETY IMPLEMENTOR PUBLIC IMPLEMENTED

100- 1.851 2.68 1.98
75-

50-
25~
0- [-1-1 -

P.C. 0.0 0.0 0.0 24,5 60.4 11.3 3.8

100- 1.72 2.64 2,09
75-
SC-
25-

0- — e e

P.C. 0.0 0.0 0.0 7.4 81.5 9.3 1.9

0.53



ABPLICATION DESCRIPTION

Automatic Irrigation Control -- The installation of systems in 5 percent of the irrigated farms to sense
the moisture content of the soil and to automatically regulate the frequency and intensity of irrigation
required to maximize quality and quantity of crops. ’

S S

IMPACT AND VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOT BFE
MAJOR SIGNIF. LITTLE No VERY MODERT MARGINAL VFRY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 0 20 26 7 12 28 9 6 22 17 10
EXPERT TOTALS O 2 3 2 1 4 2 1 3 3 1

IMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 0 13 32 6 2
CONSENSUS I-1-1
EXPERT TOTALS 0 0 0 2 3 0 0
CONSENSUS R I-1

BEQUIRED CAPABILITIES
A. Ten-times improvement in sensor equipment.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x - 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 31 9 2 2 1 0 3 33 2 0 0 0
CONSENSUS [ R e ] [-1-1
EXPERT TOTALS
CONSENSUS

B, Availability of moisture demand model programs from a service organization. $200 per month.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x~ 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 8 31 3 0 1 0 0 35 2 0 0 0
CONSENSUS |==1-1 I=1-1
EXPERT TOTALS
CONSENSUS
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APBLICATION DESCRIPIIQN

Agriculture Information And Administration System -- The utilization by 1 percent of the farmers of a
system providing terminal access to a data bank of agricultural information and business and management
assistance. The system would be capable of recommending agriculture product mixes taking into account
food mix requirements, transportation costs, price forecasts, local environment, and ecology that would
result in optimum profit production. It would also provide accounting, inventory control and other
administrative assistance required to manage a successful farm.

IMPACT _AND _VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOT BF
MAJOR SIGNIF. LITTLE no VERY. MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 3 20 25 6 13 26 10 7 2y 14 9

EXPERT TOTALS 1 L 4 1 3 5 2 2 6 1 0

IMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVRR

GROUP TOTALS 0 0 0 y ny 5 1
CONSENSUS 1=1-1
EXPERT TOTALS 0 0 0 2 7 0 1
CONSENSUS I-1-1

BEQUIRED CAPABILITIES
A. Massive communication interface 10,000 lines.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x-  O,K.  10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 13 25 8 0 0 0 13 26 1 0 0 0
CONSENSUS R s =1 [=======- -1

EXPRRT TOTALS 5 2 2 0 0 0 2 n 0 0 0 0
CONSENSUS o[ mmmm e | f=mmmmmem] -]

B. Voice input and response capability.

NECESSRY ASSET USFFUL SOME USE NO NEED >10x- 10x- 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 1 12 -18 11 6
CONSENSUS |mmmem e R |
EXPERT TOTALS 0 2 3 2 2
CONSENSUS R |
C. Inexpensive television type terminal with keyboard and 1i
month. P y nd light pen entry and hard copy output. $25 per
NECESSRY ASSET USEFUI, SOME USE NO NFED >10x- 10%x- 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 23 16 u 0 3 0 0 35 2 0 0 0
CONSENSUS fomeman | == | f=1-1
EXPERT TOTALS L 3 1 0 1 0 0 5 [} 0 0 0
CONSENSUS R f -1 I-1-1
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AIRLINES

Airlines, perhaps more than any other industry, have come to
relv on computers in the main stream of their business. Conse-
quently, they may be more disposed than others to make early
ventures into new application areas.

Automatic ticket vendor systems are already being tested by
airlines. These systems dispense tickets for destinations
designated bv pressing a button. Payment is by credit card.

Bv 1977 at least one airline will have expanded this capability
to include: fare quotation, checking and boarding control,

and will have installed it in all of its airport terminal areas.

Airlines are beginning to let contracts for installation of
computerized baggage control. 1978-80 will find similar
installations at 20 percent of the nation's commercial airports.
One factor that may discourage installation of these two appli-
cations is continued concern about hijacking and bombing and
the difficulty of monitoring unmanned facilities.

Airlines will also move to improve aircraft availabilityv by
installing onboard systems to monitor and diagnose inflight
performance. Malfunctions are read out to the crew and either
stored or telemetered for ground maintenance scheduling and
analyvsis. Once in the maintenance shop, ground checks will be
acconmplished by computer, Twenty percent of the aircraft

will use inflight monitoring by 1977 and 20 percent of the
commercial airlines will have computerized ground diagnostics
by 1980.

III1.9
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APPLICATION TITLE

IN-FLIGHT MONITORING AND
DIAGNOSTICS OF AIRCRAFT

AUTOMATED AIRLINE PASSENGER
SERVTICES SYSTEM

AUTOMATED ATRCRAFT DIAGROSTICS

AUTOMATED BAGGAGE CONTROL

AIRLINES
IMPACT PROFITABLE USEFUL WILL
1870-71 72-74 75-77 78-80 81-8S5 LATER NEVER on To ro NOT BE
SOCIETY IMPLEMENTOR PUBLIC IMPLEMENTED

100- 1.9¢8 3.07 2.82 0.18
75-

50~
25~
0- [=]mmmmnne x -

P.C. 0.0 0.0 65.5 31.0 1.7 1.7 0.0

100- 1.5¢8 2,98 2.97 0.1y
75~

50-
25-
o- | =] mmmmmm e |

y

rP.C. 0,0 0.0 55.0 38.3 6.7 0.0 0.0

100- 1,87 3.38 2.76 0,05
765~
50~

25- J
0- [ f=1-1

P.C. 0.0 0.0 23.7 74.6 1.7 0.0 0.0

100~ 1.54 2.95 3.13 0.20
75-
50~

25- |
0- [-1-1 -

P.C. 0.0 1.7 18.3 70.0 2.3 0.0 1.7




APPLICATION DESCRIPTION

Automated Aircraft Diagnostics -- The accompllshment by 20 percent of the commercial alrllnes of their ground
checks of aircraft by computerized diagnostic systems.

(

IMBACT AND_ ZA&UE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE T0 IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLE o VERY MODERT MARGINAL VERY MODERT MARGINAT, ITMPLEMENTED

GROUP TOTALS 3 16 36 8 17 41 5 16 26 16 1

EXPERT TOTALS © 3 10 1 3 11 0 1 8 3 n
IMPLEMENTATION DATE

1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 14 4y 1 0 0

CONSENSUS f-1-1

EXPERT TOTALS 0 0 2 11 ) 0 0

CONSENSUS 1-1-1

BEQUIRED CAPABILITIES

A. Extensive data base of malfunction experience.

NECESSRY ASSET USEFUL S5OME USE NO NREED >10x- 10x%- 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 37 13 2 0 0
CONSENSUS e R |
EXPERT TOTALS 9 2 0 0 0
CONSENSUS |-=1-1

B. Installation of proper sensing equipment on commercial aircraft.

NECESSRY ASSET USEFUL SOME USE NO NEFD >10x- 10x- 0.K. 10x+ 100x+ 1000x+ >10N0x+
GROUP TOTALS 46 3 1 0 1
CONSENSUS f=-1-1
EXPERT TOTALS 11 0 0 0 0
CONSENSUS f==1-1

( , III.11




ABRLICATION DESCRIETION

Automated Airline Passenger Services System -- The installation by one airline of a system capable P
of providing fare quotations, issuing tickets, and handling check-in and boarding control. The { )
system would be operated by agents during heavy traffic periods and self-operated by the passenger
at other times.

S

IMPACT _AND VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE T0O IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLE NO VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 1 21 36 8 14 39 10 20 28 12 3
EXPERT TOTALS 1 11 15 2 8 17 3 10 13 3 2

IMELEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 33 23 u 0 0
CONSENSUS [ P I
FXPERT TOTALS 0 0 17 6 2 0 0
CONSENSUS folmmmmmmne i

BEQUIRED CAPABILITIES
A. Mass data storage of 10 billion bytes.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x-  0,K.  10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 33 15 3 0 0 0 13 36 0 0 0 0
CONSENSUS R R [ fomammnn I-1
EXPERT TOTALS 9 10 1 0 0 0 6 13 0 0 0 0
CONSENSUS [mmmmmmmmen I-1 fmmmmmmem -1

B. Ticket taking terminal would also accept airline credit cards.

NECESSRY ASSET USEFUL SOME USE NO NFFD >10x- 10x%- 0.K. 10x+ 100x+ 1000x+ 0710N0x+
GROUP TOTALS 38 13 2 0 0
CONSENSUS R | S
EXPERT TOTALS 15 7 1 0 0
CONSENSUS [ I | \

C. Public operatable display terminal for fare quotation, ticket sales and fare collection.

NECESSRY ASSET USEFUL SOME USFE NO NEED >10x- 10%~- 0.XK. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 37 14 1 0 0 .
CONSENSUS [wm)mmemmmmm]
EXPERT TOTALS 14 8 1 0 0
CONSENSUS I R |
\'\/“
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APPLICATION DESCRIPTION

Automated Baggage Control -- The availability at 20 percent of the commercial airports of systems for
automatic pickup, control, loading, unloading, and delivery of passenger baggage.

ZMB&QZ-AEQ-ZAL%E

IMPACT ON SOCIETY EASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLR No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 2 16 36 5 11 39 8 22 24 3 4
EXPERT TOTALS 2 7 7 2 7 11 0 6 8 2 0

IMELEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 1 11 42 5 0 1
CONSENSUS [-1=~1
EXPRERT TOTALS 0 1 4 13 0 0 0
CONSENSIIS |-mmmeeee -1

REQUIRED CAPABILITIES
A. standardized baggage labeling and label readers.

NECRSSRY ASSET ™ USEFUL SOME USFE NO NERFD >10x- 10x~ 0.X. 10x+ 100%+ 1000x+ >1000x+
GROUP TOTALS 41 8 2 0 1
CONSENSUS |==1-1
FXPERT TOTALS 13 2 0 0 1
CONSENSUS J==-1-1

B. Ten-fold increase in baggage handling equipment - conveyors, sensing, loaders, etc.

NECESSRY ASSE™ USFEFUIL SOMFE USE RO NEED >10x- 10%=- 0.X, 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 35 14 1 1 0 0 0 35 7 0 0 0
CONSERNSUS [T [ —— l 1-1-1
EXPERT TOTALS 9 5 0 1 0 0 0 7 5 0 o} 0
CONSENSUS I | fmfmmmmmmm- |

NECESSRY ASSET USEFUL SOME IISE NO NEED >10x- 10x- 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 30 16 U 0 1
CONSENSUS foefmmmem e l
EXPERT TOTALS 9 6 0 0 1
CONSENSUS R it |
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APPLICATION DEICRIPIION
In-Flight Monitoring and Diagnostics of Aircraft -- The utilization of computers to monitor and
The performance and

diagnose the in-flight performance of 20 percent of the commercial aircraft.
environment is compared against a performance profile. Any malfunctions detected are read out to
the crew and telemetered to the ground for maintenance scheduling and analysis.

IMPACT AND_VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 13 19 38 9 21 45 9 21 29 20 5
EXPERT TOTALS 6 10 8 2 9 11 6 i1 11 3 0

IMPLEIENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 38 18 1 1 0
CONSENSUS P P |
EXPERT TOTALS 0 0 15 7 1 0 0
CONSENSUS [ D I

REQUIRED CAPABILITIES
a. Ten-fold improvement in current telemetry equipment.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10%~ 0.X, 10x+ 100x+ 1000x+ >1000x+

GROUP TOTALS 10 35 5 0 2 1 7 37 0 0 0 o]
CONSENSUS |-=t-1 |-1~-1

EXPERT TOTALS 3 15 2 0 1 1 2 13 0 0 0 0
CONSENSUS [==1-1 1-1-1

B. Reduction in size of airborne computer systems by a factor of 10.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x- 0.k, 10x+ 100x+ 1000x+ >1000x+

GROUP TOTALS 0 32 12 2 s 1 9 35 1 0 0 0
CONSENSUS [ R | [=1-1
EXPERT TOTALS 0 13 y 1 2 1 5 12 0 0 0 0
CONSENSUS | | |mmmmmmne -1

I1I.14
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BUSINESS ASSISTANCE

Sophisticated general business assistance applications in the
areas of tactical and strategic planning are on the verge of
widespread implementation. Simulation of cash flow by
corporations may become common with 20 percent of the larger
companies using it by as early as 1972-74 and certainly no
later than 1975-77.

Investment models for predicting security markets, analyzing
potential investments and recommending buying and selling will
be used by one out of ten of the more sophisticated banks,
insurance companies, and investment firms by 1975-77.

In 1978-80 econometric models will be generally available
and the majority of large companies will employ simulations
of their enterprises to make strategic decisions. The two
applications may be coupled so that econometric models
provide environmental input into enterprise simulations.

Modeling and simulation efforts by companies will offer an
entrepreneural marketing opportunity for groups experienced in
model development or with pattern matching and discovery type
software systems.

In the 1978-80 period industrial and militarv organizations
will use computer assisted instruction to accomplish 20
percent of their on-the-job training. In the same period

20 percent of the larger corporations will be using the
computer in such subjective areas as career path planning,
matching personality traits, basic capabilities, ambitions,
education, job evaluations, etc. to map career opportunities.

By 1981-85 five percent of the businesses and labor unions
will use sophisticated models of economic and business cause
and effects for simulation and evaluation of alternative
pronosals in labor/management negotiations.

ITI.15
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PUSINESS ASSISTANCE
TMPACT PROFITABLE USEFUL WILL
APPLICATION TITLE 1970-71 72-74 75-77 78-80 81-85 LATER NEVER ON 70 70 NOT BE
SOCIETY IMPLEMENTOR PUBLIC IMPLEMENTED

CASH FLOW SITMULATION 100- 1.40 3.40 1.98 0.10
75-

50~ l
25- I
0- {"‘l | ——— ey

P.C. 0.0 24,1 65.5 8.6 0.0 1.7 0.0

INVESTMENT MODELS 100- 1.84 3.60 2,63 0.00
75-

50-
25-
0- - | |

P.C. 0.0 5.3 59.6 31.6 3.5 0.0 0.0

ECONOMETRIC MODELS OF THE ECONOMY 100- 2,27 2,92 2,24 0.14
75-
50-
25-
0- f I=1-1 1
P.C. 0.0 0.0 13.8 70.7 15.5 0.0 0.0

COMPUTER ASSISTED INSTRUCTION - OF 100- 3.10 3.23 3.28 0.11
THE JOB TRAINING 75-

0- —_— -] -
Pr.C. c.0 1.5 10.6 78.8 6.1 3.0 0.0

ENTERPRISE SIMULATION 100- 2.09 3.38 1.70 0.30
) 75-

50- '
25-
0_ ,—-——-—-r_—m"-" “' ________ I

p.C. 0.0 1.6 14.3 57.1 27.0 0.0 0.0

CAREER PATH PLANNING 100- 2,37 2.35 2.34 0.24
75-

50-
25- r______J___—__—L—--—-L______1______‘
0- folmeemeee- |

P.C. 0.0 0.0 4.9  47.5 26,2  14.8 6.6

COMPUTER-ASSISTED LABOR/MANAGEMENT 100- 2,29 2,38 2.57 0.48
NEGOTTATIONS 75-

50-
25-
0- |==-mme- -

P.C. 0.0 0.0 0.0 26 .4 50.9 13.2 9.4



¢

ABPLICATION DESCRIPTION

career Path Planning -- The ulitization by 20 of the Fortune 500 Companies of a computerized system for
matching personality traits, basic capabilities, ambitions, education and training as they relate to job

opportunities. This would require a much more objective view of "career path" planning than is now being
done by most major corporations. .

IMPACT AND_VALUE

IMPACT ON SOCIETY . RRASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLRMENTOR USEFUL TO PUBLIC noT BFE
MAJOR SIGNIF. [LITTLE No VERY 'MODERT MARGINAL VERY MODFRT MARGTNAL TMPLEMENTED
GROUP TOTALS 7 30 22 2 10 25 21 11 24 18 5
EXPERT TOTALS 7 13 11 0 5 14 9 6 13 8 ?

; IMPLEMENTATION DATE
1870-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 3 29 16 9 y
CONSENSUS I |
EXPERT TOTALS 0 0 2 11 10 n 1
CONSENSUS Jrmmmemm- |-

BEQUIRED CAPABILITIES
A+ Multi-attribute pattern matching.

NECESSRY ASSET USEFUL SOME USE NO NEED >10%- 10%- 0.k, 10x+ 100x+ 1000x+ >100Nx+

GROUP TOTALS 3y 10 5 1 1
CONSENSUS jom]mmmmm |
EXPERT TOTALS 16 5 4 0 1
CONSENSUS foelooermmm

|
p. Input language for description of traits, ambitions, capabilities, etc.

NECESSRY ASSRT USFEFUL SOMFE USFE NO NEED >10x- 10x-~ 0.K. 10%+ 100x4+ 1000x+ >1000x+
GROUP TOTALS 35 12 u 1 0
CONSENSUS jomlomaneeenn |
EXPERT TOTALS 15 7 3 1 0
CONSENSUS joelmmememma- |

III.1l6




APPLICATION DESCRIPTION
Cash Flow Simulation -~ The utilization of 20
of their corporation cash flow.

IMPACT AND _VALUE
IMPACT ON SOCIETY R
PROFITABLE TO IMPLEMENTOR

EASONS FOR IMPLEMENTATION

percent of the Fortune 500 Companies of a.simulation

WILL

USEFUL TO PUBLIC NOT BE

MAJOR SIGNIF. LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 0 16 39 6 21 33 7 3 27 27 2
EXPERT TOTALS O 10 18 4 13 18 1 3 14 13 1
IMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 0 s 38 5 0 1 (o]
CONSENSUS I=1-1
EXPERT TOTALS 0 6 20 2 0 1 0
CONSENSUS [-1-1
BEQUIRED CAPABILITIES
A. Ten-times improvement in simulation technigques.
NECESSRY ASSET USEFUL SOME USE NO NEED >10x~ 10x- 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 10 26 13 0 0 0 8 31 1 [o] 0 0
CONSENSUS I | f-1-1
EXPERT TOTALS 6 10 9 0 0 0 5 11 0 0 0 0
CONSENSUS [RASELEEEELEE | fmmmmm——- -1
B. Model development service.
NECESSRY ASSET USFFUL SOME USE NO NEED >10x=- 10x- 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 8 28 10 3 0
CONSENSUS R N !
EXPERT TOTALS 7 11 5 1 0
CONSENSUS D it R ! Vs
C. Interactive terminal system with com i i ; \
. ; r € plex search and interactive patt i -
building, evaluating and optimizing the model. pattern matching for use in N
NECESSRY ASSET USFEFUL SOME USE NO NEED >10x~ 10%x- 0.K. 10x+ 100x+ 1000x+ >1000x+

GROUP TOTALS 10 33 7 1 0
CONSENSUS |==1-1
EXPERT TOTALS 7 13 5 0 0
CONSENSUS o 1=

II1.17
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Computer Assisted Instruction - On the Job Training -- The replacement of 20 percent of on-the-job
training hours in industrial and military organization by computer assisted instruction.

IMPACT AND_VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLE yo VERY MODERT MARGINAL  VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 21 43 17 0 27 40 7 34 29 9 3
EXPERT TOTALS 3 8 2 0 n 8 0 5 7 0 0
IMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 0 1 7 52 N 2 0
CONSENSUS [-t-1
EXPERT TOTALS 0 1 1 10 1 0 0
CONSENSUS I=1=-1

ACCELERATING AND RETARDING FACTORS
A. gSuccessful utilization in 10 large corporations without union objection.

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 19 30 8 0 7 22 17 1 0 1
EXPERT TOTALS 4 4 3 0 1 4 3 0 0 1

B. Federal subsidy.

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74% 75-77 78-80 81-85 LATER NEVE?
GROUP TOTALS i8 31 8 0 7 14 12 3 L 2
EXPERT TOTALS S 6 0 0 3 2 1 0 2 0

REQUIRED _CAPABILITIES

4. course preparation language to reduce the preparation cost by a factor of 5 over today's CAI systems.

IVE'CESBRY\ ASSET USEFUL SOME USE NO NEED >10x- 10x - 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 33 17 3 1 1 0 6 41 L4 0 0 0
CONSENSUS l==l-emmmome- ! f=1-1
EXPERT TOTALS 6 2 1 0 1 0 0 8 2 0 0 0
CONSENSUS R e | I=1-1
B. Terminal with display, full keyboard, light pen function keyboard, and video/audio output $200 per

month.

NECESSRY ASSET UJSEFUL SOME USE NO NEED >10x- 10x - 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 32 21 1 0 1 1 2 w7 0 0 0 0
CONSENSUS R R I ! f=1-1
EXPERT TOTALS 5 L) 0 0 1 0 1 8 0 0 0 0
CONSENSUS fmmmm f==--- I P-1-1
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APPLICATION DESCRIPTION

Compiiter-Assisted Labor/Management Negotiations —-- The availabilities in 5 percent of the labor/
management negotiations of models of cause and effect that would enable the parties and/or arbitrators

to evaluate the effect of various alternative proposals.

7N
xx//‘
IMPACT AND_VALUE
IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
i PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLE no VERY MODERT MARGINAL  VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 8 27 23 2 9 30 15 15 24 15 10
EXPERT TOTALS 2 8 8 0 2 11 [ n 7 5 0
IMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LAPER NEVER
GROUP TOTALS 0 0 0 14 27 7 5
CONSENSUS [—— -1
EXPERT TOTALS 0 0 0 6 10 1 0
CONSENSUS frmmmeme -1
BREQUIRED CAPARILITIES
A. Sgearch engine 10 times today's capabilities.
NECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x-  0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 13 20 8 1 3 1 2 36 2 1 0 0
CONSENSUS fommem e |=mmmmmmm e | I=1-1
EXPERT TOTALS 4 6 1 0 1 0 1 8 1 1 0 0
CONSENSUS R I-1 I=1-1
B. Mass storage of 100 billion bytes.
NECESSRY ASSET  USEFUL SOME USE NO NEED >10x-  10x-  0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 11 2y 9 2 1 4 31 6 1 0 0 0
CONSENSUS |a=fmmmmmmme | [=1-1
EXPERT TOTALS 4 7 2 0 0 2 6 1 1 0 0 0
CONSENSUS o -1 , 1=1-1
N
('\
’/
|
N
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APPLICATION DESCRIPTION

Econometric Models of the Economy -- The utilization by 20 percent of the large corporations, large
banks, and government agencies of econometric models of the economy to predict business growth, wages,
and inflation for guidance in business planning and fiscal and monetary policy decisions. The models
could provide direct input of external environment to enterprise simulation.

IMPACT ON SOCIETY REASONS FOR IMPLEMFENTATION WILL
PROFITABLE T0O IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL TMPLEMENTED
GROUP TOTALS 10 22 27 2 1y 34 12 10 23 22 3
EXPERT TOTALS 4 14 15 1 10 18 6 6 12 12 2

IMPLEMENTATION DATE

1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 8 41 9 0 0
CONSENSUS 1-1-1
EXPERT TOTALS 0 0 6 21 5 0 0
CONSENSUS |=1-1

A. Interactive terminal system with complex search and interactive pattern matching for use in building,
evaluating, and optimizing the model.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10%- 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 12 31 2 3 1
CONSENSUS [==1-1
EXPERT TOTALS 7 18 1 1 1
CONSENSUS IEEE
B. peterministic models.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10%- 0.X. 10x+ 100x+ 1000x+ >1000x+

GROUP TOTALS 37 11 1 0 1
CONSFENSUS I T |
EXPERT TOTALS 19 8 0 0 1
CONSENSUS Jomlmemmmmmae |

€. Model development service.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x-~ 0.K. 10x+  100x+ 1000x+ >1000x%x+
GROUP TOTALS 8 35 3 1 1
CONSENSUS J-=1-1
EXPERT TOTALS 5 20 2 0 1
CONSENSUS |--1-1
D. pata banks of economic factors available as input.
NECESSRY ASSET USEFUL SOME USFE NO NFED >10x- 10%- 0.K. 10x+ 100x+ 1000x+ >1000x-
GROUP TOTALS £33 2 1 0 0
CONSFENSUS l==1-1
EXPERT TOTALS 286 1 1 0 0
CONSENSUS |==1=-1
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4PPLICATION DESCRIRIION
Enterprise Simulation -- The utilization by 50 percent of the Fortune 500 companies of models of their

enterprises.
external environments. :

The model would be capable of testing varying oxganizations and policies under varying

IMPACT _AND_VALUE

IMPACT ON SOCIETY

PROFITABLE TO IMPLEMENTOR

WILL
NOT BE

REASONS FOR IMPLEMENTATION
USEFUL TO PUBLIC

MAJOR SIGNIF. LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 8 30 37 3 36 27 3 6 24 3y 8
EXPERT TOTALS 1 5 3 0 7 2 0 2 2 4 0
IMPLEMENTATION DATE
- 1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 0 1 9 36 17 0 0
CONSENSUS Jolammmmem- |
EXPERT TOTALS 0 0 5 3 2 0 0
CONSENSUS el mmem- !
REQUIRED CAPABILITIES
A. A model development service.
NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x~ 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 5 34 8 L3 2
CONSENSUS == memmmme— |
EXPERT TOTALS 0 6 0 0 2
CONSENSUS [==1--1
B. Mass storage of 100 billion bytes.
NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x- 0.X. 10x+ 100x+ 1000x+4 >1000x+
GROUP TOTALS 6 30 11 3 3 1 12 28 1 0 0 0
CONSENSUS R ] [T -1
EXPERT TOTALS 0 5 1 0 1 1 1 S 0 0 0 0
CONSENSUS fme]mmmmme e | |mmmmeen |-
C. Advanced data base management system.
NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x% - 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 36 10 5 0 1
CONSENSUS [ e |
EXPERT TOTALS 6 1 0 0 0
CONSENSUS f-~1-1
D. Interactive terminal system with complex search and interactive pattern matching for use in building
evaluating and optimizing the model.
NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x~ 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 12 38 3 0 1
CONSENSUS ==1-1
EXPERT TOTALS 1 7 0 0 0
CONSENSUS f-=1-1
F. A data bank of national and international economic, population, political, etc. factors as source

for input of the external environment.

NECESSRY ASSET USEFUL SOME USFE NO NEED
GROUP TOTALS 13 36 2 1 0
CONSENSUS Je==]-1
EXPERT TOTALS 3 5 0 0 0

CONSENSUS R 1-1
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APPLICATIOU DESCRIPTION

Invgstment Models -- The utilization by 20 percent of the investment firms, banks, and insurance companies
of investment models. The models will be used to forecast the security markets, analyze potential

investmfnts against general criteria of asset selection, and make recommendations for buying and selling
securities.

IMPACT AND VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL T0 PUBLIC ¥OoT BE
MAJOR SIGNIF. LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 4 20 36 3 24 34 5 10 33 17 0
EXPERT TOTALS 1 12 16 1 12 17 1 3 18 8 0

~ IMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 3 3% - 18 2 0 0
CONSENSUS J<l=memmm==- |

EXPERT TOTALS 0 3 19 y 1 0 0
CONSENSUS f=1-1

REQUIRED CAPABILITIES

A. Inpergctive termipal system with complex search and interactive pattern matching, for use in
building, evaluating, and optimizing the model.

NECESSRY ASSET USEFUL SOME USE NO NFED >10x- 10x- 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 9 33 y 1 2
CONSENSUS l==1-1
EXPERT TOTALS 5 13 2 0 1
CONSENSUS l==1=1

B. Discovery system to determine the underlying relationships.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x~-  10x-  0.,K.  10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 12 24 7 3 2
CONSENSUS T B
EXPERT TOTALS 5 10 " 1 1
CONSENSUS fae]mommmmenm |

C. Model development service.

NECESSRY ASSET USRFUL SOME USE NO NEFED >10x- 10x-  O0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 7 33 6 2 1

CONSENSUS [==1-1

FXPRRT TOTALS y 13 2 1 1

CONSENSUS [==1-1
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COMPUTER ASSISTED RESEARCH

1978-80 will find the beginning of the utilization of computer
systems to monitor, coordinate and assist in highly creative
areas such as scientific research. Such systems will take
advantage of the computers ability to retain and refer to
large amounts of data and software with the capability of
discovering underlying principles and relationships. The
scientist will use the system to record his research plan

and the results as they develop. The system will assist him
by suggesting apparent relationships for his evaluation.
Practical applications will include: computer coordinated tests
of medical drugs for effectiveness and long range side effects
and monitoring of research for adverse ecological effects.

By 1985 complete systems will exist for assistance in whole
scientific disciplines particularly in newly developing areas
such as oceanography. An oceanography system would correlate
data drawn from ocean explorations, satellite observations,
and scientific studies to predict locations of undersea
mineral resources and to provide development data for farming
of fish and other sea crops.
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APPLICATION TITLE

TESTTNG OF

i¢o-
75-

COMPUTER COORDINATED
MEDICAL DRUGS

P.C.

FOR FCOLOGICAL 100-
75-
50-
25-
0-
p.C.

RESEARCKE MONITORING

EFFECTS

COMPUTER ASSISTED OCEAROGRAPRY 100~

25-

~OMPUTER ASCISTED RESEARCH

TMPACT PROFITABLE USEFUL WILL
1970-71 72-7% 75-77 78-30 81-85 [LATER NEVER ON TO 7O NOT BE
SOCIETY TMPLEMENTOR PUBLIC IMPLEMENTED
2.95 2.37 3.54 T0.25
’ IR !l
0.0 0.0 0.0 68.6 31.4 0.0 0.0
3.24 2.41 2.98 “0.41
0.0 0.0 7.8 4s.1 27.3 5.9 3.2
2.87 2.59 2.89 ~0.50
0.0 0.0 7.4 40,7 48,1 3.7 0.9
V RN



APPLICATICON DESCRIETION

Computer Assisted Oceanography -- The existence of systems to correlate data drawn from ocean
explorations, satellite observations, and scientific studies to locate undersea mineral resources
and to provide development data for farming of fish and other sea crops. ’

IMPACT AND VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
' PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOoT BE
MAJOR SIGNIF. LITTLE NO VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 13 26 12 0 11 25 10 19 17 10 9
EXPERT TOTALS 2 4 1 0 2 4 0 y 3 0 1

L o IMPLEMENTATION DATE . . . . .
1970-71 72-74 75-77 78-80 . 81-85 LATER NEVER

GROUP TOTALS 0 0 4 22 26 2 0 |
CONSENSUS [mmmmmmem I-1
EXPERT TOTALS 0 0 2 2 4 0 0
CONSENSUS fommm- [mmam-m |
ACCELERALING AND RETARDING FACTORS

A. International oceanographic resource planning agreement.

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74% 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 10 24 6 0 0 11 9 7 4 0
EXPERT TOTALS 1 5 1 0 0 1 1 0 3 0

REQUIRED CAPABILITIES
A. Discovery system.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x-  0.K.  10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 26 13 b 1 4

CONSENSUS R e l

EXPERT TOTALS 4 1 1 0 1

CONSENSUS fmmlmmmmmmmemmeeaean t

B. Mass storage of 100 billion bytes for the data.

NECESSRY ASSET USEFUL SOME USE NO NEED >10%- 10%x-  O0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 15 25 6 1 0 1 5 3y 1 0 1 0
CONSENSUS R -1 |=1-1

EXPERT TOTALS 1 5 0 1 0 1 0 3 0 0 1 0
CONSENSUS fa=1-1 I=1-1

I1X.25



APPLICATION DESCRIPTION

Computer Coordinated Testing of Medical Drugs -- The implementation of a mandatory comprehensive testing

program for drugs and food products prior to their release to general use. The program, would be

administered and/or coordinated by the government and would be aimed at detecting long-range adverse side

effects as well as determining drug effectiveness. The coordination and analysis would be computer assistgﬁ\\
. / .

. /

IMPACT _AND VALUE
IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF, LITTLE NO VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 15 30 9 3 10 25 15 29 20 4 5
EXPERT TOTALS & 7 3 0 4 5 1 9 2 0 2
IMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 0 9 0 35 16 0 0
CONSENSUS |=fememmme- |
EXPERT TOTALS 0 0 0 7 4 0 0
CONSENSUS f=l=memmmm- |
BEQUIRED CAPABILITIES
A. Mass data storage of one trillion bytes.
NECESSRY ASSET USEFUL SOME USE NO NEED >10x~- 10x- 0.XK. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 10 29 3 0 3 12 22 8 0 0 0 0
CONSENSUS f==1-1 [ [-1
EXPERT TOTALS 3 6 0 0 1 2 5 2 0 0 0 0
CONSENSUS Jemmmmme -1 1-1-1
B. Multi-attribute pattern matching.
NECESSRY ASSET USEFUL SOME USE NO NEED >10x~- 10%x~ 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 34 ) 8 1 1 1
CONSENSUS |==1~1
FXPERT TOTALS 7 2 0 1 0
CONSENSUS fom] e |
C. Discovery system to discover secondary and tertiary effects.
NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x~- 0.K. 10x+ 100x+ 1000x+ >1000x+ ‘
GROUP TOTALS 30 12 1 1 1
CONSENSUS R R |
EXPERT TOTALS 6 3 0 1 0
CONSENSUS [arfmemmmcne- |
T
I1I.26 |
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Research Monitoring for Ecological Effects -- The utilization of computer systems in 20 percent of the
Fortune 500 Companies to monitor stages of developmental research to predict the ecological implications
relative to the manufacture, use, and disposal of potential products.

IMPACT_AND_VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION - WILL
PROFITABLE TQ IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF, LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 19 28 g 1 8 29 13 21 20 8 8
EXPERT TOTALS 5 2 1 0 1 5 1 3 3 1 2

IMPLENENTATION DATE ;
1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 4 23 19 3 2
CONSENSUS [=]mmmmmemm |
EXPERT TOTALS 0 0 1 u 3 0 0
CONSENSUS [T T, |

ACCELERATING AND RETARDING FACTIORS

A. Legislation enforeing pollution control.

ABSOLUTE POSSIBLE NO RFFECT 1970~71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 15 20 6 0 8 18 8 [¢] 0 0
EXPERT TOTALS 4 4 0 0 3 4 1 0 0 0

BEQUIRED CAPABILITIES

A. Discovery system.

NECESSRY ASSFET USEFUL SOME USE NO NEED >10x~ 10x~ 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 30 10 3 1 2
CONSENSUS Joefommm .-
EXPERT TOTALS 4 2 1 0 0

CONSENSUS /[ |
B. Mass storage of 100 billion bytes.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x=  0,K,  10x+ 100x+ 1000x+ >1000x+
GROYP TOTALS 12 23 9 0 1 3 9 23 1 0 0 0
CONSENSUS Jommmmeme I-1 [ I-1
EXPERT TOTALS 1 3 3 0 0

CONSENSUS [ R T ey ]

II1I.27






DISTRIBUTION AND RETAIL

The computerization thrust in the retail market will be toward
point of transaction terminals for capture of sales data, credit
check, and credit sales entry. Within the next four years the
first successful implementation will be completed. This will
counteract the recent adverse publicity caused by the failure

of some pilot systems. By as early as 1975 and certainly before
1980 there will be such systems in 5 percent of the department
stores. The terminals will probably use magnetic stripe credit
cards for user identification but may incorporate more positive
identification methods such as voice-print, fingerprint, or
retina-print.

By 1980 the low markup stores such as supermarkets will have gone
to terminals for checkout. These systems would sense identifying
marks on the product or as in the case of produce be identified

by keyboard entries. Scales would have direct read-out capability.
Prices are determined from latest price lists and the customer
receives a printout of description and prices of his purchases.
Inventory control and automatic reorder follow from the data
capture.,

In another significant step forward distribution industrv will

begin to accept computer-to-computer orders and use automated
warehouses and freight terminals to speed their distribution.
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DISTRTRUTION AND RETATL
IMPACT PROFITABLE USEFUL WILL
APPLICATION TITLE 1970-71 72-74 75-77 78-80 81-85 LATER NEVER onN To 0 NOT BE
SOCIETY IMPLEMENTOR PUBLIC IMPLEMENTED

0

100~ 2.01 3.98 2.51 0.00
75-

50-
25~
0- — e |

P.C. 9.0 3.1 67.2 29.7 0.0 0.0 0.0

RETATL TERMINAL SYSTE!

AUTOMATED WARFEHROUSES 100- 1.48 3.35 1.74 0.19
75-

| 5o
i 25-
| 0- —_— e !

P.C. 0.0 1.7 58.3 35.0 5.0 0.0 0.0

SUPERMARKET CHECKOUT SYSTEMS 100- 1.55 2.95 2.53 0.4l

75-

50-

25-

0- ! [=1-1

‘ P.C. 9.0 0.0 14,5 74,2 6.5 3.2 1.6

AUTOMATED FREIGRT TERMINALS 100~ 1.38 2.90 1.59 0.63
75-

50- '
25-
0- —_— e |

r.C. 0.0 0.0 1.6 65.6 29.5 3.3 0.0

62" III



APELICATION DESCRIPIICH

Automated Frelght Terminals -- The automation of 1 percent of the freight terminals. Based on teleprocessed
manitests of incoming shipments the terminal system schedules the docks and storage facilities optlmumly.
Loading, unloading, mavement and storage within the terminal is done automatically by automated equipment
under computer control.

IHPACT AND_VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL

PROFITABLE T0 IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 3 17 46 11 26 33 6 5 25 29 17
EXPERT TOTALS 1 7 15 6 10 9 4 2 8 12 S

IHMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 1 40 18 2 0
CONSENSUS [ . |
EXPERT TOTALS 0 0 1 17 6 1 0
CONSENSUS [=]mmmmmmnn I

ACCELERAZING AND_RETARDINC FACTORS .
A. Establishment of a guaranteed annual income removing most of labor's objections to automation.

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-8% LATER NEVER
GROUP TOTALS 8 29 13 o] 4 10 13 5 i 2
EXPERT TOTALS 6 13 y [ 2 5 3 3 1 2
B. Establishment of tax incentives for investment in automation.

ABSOLUTE POSSIRLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 15 23 11 0 4 13 6 4 S 6
EXPERT TOTALS 9 12 2 0 3 5 3 1 3 2

REQJIRED CAPABILITIES

A. Network control.

NECESCRY ASSET USEFUL SOME USE NO FEED >10x- 10x~ 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 33 14 3 1 1
CONSFENSUS I e |
EXPERT TOTALS 16 3 2 0 1
CONSENSUS R e |

B. Improved algorithms for resource leveling and scheduling.

NECESGRY ACSFT  USEFUL SOME USE NO NEED >10x- 10%x~ 0.x. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 19 31 1 1 0
CONSENSUS R TR 1-1
FXPERT TOTALS 8 12 1 1 0
CONSENSUS Jrmmre e ee - |-
r

“+ Relatively high peliakility - no outages of over one hour.

NECESSRY ASSET  USEFUL SOME USE NO KEED >10x- 10x- 0.%. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 34 15 2 0 1 n 2 39 3 0 0 0
CONSENSUS R | I=1-1
EXPFRT TOTALS - 15 3 2 0 1 0 1 15 1 0 0 0
CONSENIUS | RN | {-1-1

7. Mass storage of 100 billion bytes.

NECESSRY  ASSET  USEFUL SOME USE NO NEED >10x- 10x - 0.X. 10x+ 100%+ 1000x+ >1000x+
GROUP TOTALS 11 a6 4 0 1 1 ik 31 0 0 0 0
CONSENSUS [==1=1 IEEEE TR |-
RXPERT TOTALS il 13 3 0 1 1 4 12 n 0 0 0
CONSENSUS laat-) Jemmmmmen 1-1
I1T.30




Automated Warehouses -- The conversion of 1 percent of the warehouses in Fortune 500 Companies'to
computerized control of stacking and picking, and movement to and from @ocks and/or manufacturing

floor.

IMPACT _AND_VALUEL

IMPAZT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 4 18 46 12 31 37 5 8 23 32 5
EXPERT TOTALS 2 9 16 5 iy iy 2 L 10 12 2

IMPLEMENTATION _DATE
1970-71 72-74 75-77 78-80 81-8% LATER NEVER

GROUP TOTALS 0 1 35 21 3 0 0
CONSENSUS Jolmmemamae |
EXPERT TOTALS 0 0 17 11 1 0 0

CONSENSUS []mmmmmmn |

4. 25 percent reduction in cost of picking and stacking units.

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 [LATER NEVER
GROUP TOTALS 10 29 10 0 5 17 7 2 3 3
EXPERT TOTALS 7 14 5 0 2 8 3 0 3 2

B. pstablishment of tax incentives for investment in automation equipment.
ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 LATER NFEVER

GROUP TOTALS 19 22 9 0 5 10 5 3 5 8
EXPERT TOTALS 12 12 2 0 2 5 2 2 3 4

C. Establishment of guaranteed annual income removing most labor's objections to automation.

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 LATER [NEVER
GROUP TOTALS 9 27 iu 0 3 12 9 5 5 1
EXPERT TOTALS 6 14 6 o] 1 8 2 3 2 1

REQUIRED CAPABILITIES
A. pdvanced data base management.

~

NECESSRY ASSET  USEFUIL SOME USE NO NEED >10x- 10x - 0.X%. 10x+ 100x+ 1000x+ >1000x+
GROUP TONTALS 30 10 y 6 2
CONSENSUS R R |
EXPERT TOTALS 13 3 3 5 1
CONSENSUS I e T ]

B. Relatively high reliability. No outages of greater than one hour.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x-  0.K.  10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 27 17 6 0 1 0 1 43 0 0 0 0
CONSENSUS R | [=1-1

EXPERT TOTALS 9 10 4 0 1 0 1 19 0 0 0 )
CONSENSUS fammmmmme f-1 I=1-1 '
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ARPLICATION DESCRIPIION

Retail Terminal Systems —-- The implementation in 5 percent of the department stores of a system to
capture sales data at the point of transaction and integrate it into systems which process inventory
control, billing, purchasing, sales analysis, credit check, etc.

IMPACT _AND VALUL

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFTTABLE TO IMPLEMENTOR _ USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF., LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 9 26 42 ) 40 42 0 14 37 25 0
EXPERT TOTALS 1 3 8 0 6 6 0 2 S 4 0

IMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 2 43 19 0 0 0
CONSENSUS D _22
EXPERT TOTALS 0 0 9 4 0 0 0
CONSENSUS P R |

——G XL

A. Successful implementation of one installation to counteract the recent failures in this area.

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 18 33 L 3 24 17 3 0 0 0
EXPERT TOTALS 3 9 0 1 5 2 1 0 0 0

REQUIRED CAPABILITIE.
A. Advanced data base management system.

1S

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x-  0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 33 18 2 1 1
CONSENSUS R |
EXPERT TOTALS 8 3 0 0 0
CONSENSUS B EEEEE TP |

B. point-of-sale terminal for $5-$25 per month.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x- 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 37 14 3 0 1 0 0 39 9 0 0 0
CONSENSUS R R | [-1-1
EXPERT TOTALS 7 2 1 0 0 0 0 ) 2 0 0 0
CONSENSUS IR T | [=]ascemene- |

C. positive user identification (fingerprint, voice-print, retina-print, etc.)

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x- 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 11 21 17 S 2
CONSENSUS R R |
EXPERT TOTALS 1 5 4 1 0
CONSENSUS R e et |

D. Label or price code scanners.

NWECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x-  0.K.  10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 27 27 1 0 0

CONSENSUS [ -1

EXPERT TOTALS 3 8 0 0 0

CONSENSUS [mmmmemees [-1
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Supermarket Checkout Systems -- The installation of systems in 1 percent of the supermarkets of systems
to automatically enter the identification of items purchased. The system would price'the item according
to the latest price lists and deplete inventory.

/ B ™
{
N
IMPACT _AND_VALUE
IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
: PROFITABLE T0 IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLE NO VERY MODERT MARGINAL VERY MODERT MARGINAI, IMPLEMENTED
GROUP TOTALS i i4 34 7 17 29 11 12 27 16 9
EXPERT TOTALS 2 4 15 1 10 11 1 6 11 y 2
IMPLEMENTATION DATE
1970-71 72-74 75-77 78~-80 81-85 LATER NEVER
GROUP TOTALS 0 0 9 46 4 2 1
CONSENSUS I=1-1
EXPERT TOTALS 0 0 6 iy 0 0 1
CONSENSUS e -1
REQUIRED CAPABILITIES
A. Scanner for labels or price codes.
NECESSRY ASSET USEFUL SOME USE NO NEFED >10x- 10x~- 0.X. 10x+ 100x+ 1000x+ >1NN0Ox+
GROUP TOTALS y2 11 0 0 0
CONSENSUS f==1-1
EXPERT TOTALS 14 [ 0 0 0
CONSENSUS |-=1-1
B. Checkout terminal to display prices as read and i i ipti i i
E printout item description rice
total price, etc. $1,000 purchase. P + P per unit measure,
NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x~- 0.k, 10x+ 100x+ 1000x+ >10N0x+
GROUP TOTALS 38 . 13 1 0 0 0 0 Ly 2 0 0 n
CONSENSUS J=m]mmmmmmma | I-1-1
EXPERT TOTALS 13 3 1 0 0 0 0 14 ] o] 0 )
CONSENSUS J==1-1 I-1-1
.
,/{/_h
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ECOLOGICAL

Ecological problems are currently a matter of national concern.
Much effort will be spent in the future endeavoring to solve
these problems and the computer will play a major role. However,
with the exception of pollution monitoring networks in general
use in 20 percent of the metropolitan areas by 1975-77, the
majority of the applications will require scientific development
and will not become available untill 1978-1985. These include:

. Monitoring of research and development and use of
ecological balance calculations to predict the
results of the introduction of new products, bv
20 percent of the large corporations.

. The extension of computerized weather forecasting
to allow calculations of pollutant concentrations
so that air pollution can be predicted.

. The use in 20 percent of the metropolitan areas of
computer analysis of waste products so that they can
be broken down into harmless components and either
recycled or safely disposed of.

Air pollution prediction will require processors capable of

30 million instructions per second and worldwide networks of
sensors. Many of these applications such as research monitoring
and ecological balance calculations require data processing
systems capable of discovering underlying principles and
relationships.

ITI.34
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ECOLOGY
. IMPACT PROFITABLE USEFUL WILL
APPLICATION TITLE 1970-71 72-74 75-77 78-80 81-85 LATER NEVER oxN TO TO NOT BE
SOCIETY IMPLEMENTOR PUBLIC IMPLEMENTED

POLLUTION MONITORING SYSTEMS 100- 3.46 2.36 3.75 0.15
75~

50-
0- folomeoemn- !

P.C. 0.0 3.6 49.1 40,0 5.5 1.8 0.0

RESEARCH MONITORING FOR ECOLOGICAL 100- 3.24 2.41 2.98 “0.41
EFFECTS 75-

50-
0- I=l--meeen- I *

P.C. c.0 0.0 7.8 45.1 37.3 5.9 3.9

COMPUTERIZED WASTE DISPOSAL PLANTS 100- 2.84 2.4%0 2.98 0.90
75~
50-
25-

P.C. 0.0 0.0 1.8 S4.4 33.3 5.3 5.3

ECOLOGICAL BALARCE CALCULATIONS 100- 3.11 1.78 2.86 1.07
75-

50~ ‘
0- e L D !

P.C. 0.0 0.0 0.0 10,9 58.2 21.8 3.1

ATR POLLUTION PREDICTION 100- 3.22 1.98 3.25 0.66
75-

50-
25-
0- —_— e |

r.C. 0.0 0.0 0.0 1.9 60.4 35.8 1.9

ECOLOGICAL PLANT SCHEDULING 100- 3.00 1.56 2.48 1.58
75~

50~
25 =
0- ' |=l=mmmmeme 1 !

2.C. 0.0 0.0 0.0 0.0 54.5 21.8 23.6




ABBLICATION DESCRIPTION

Air Pollution Prediction -- The existence of a global circulation model of the atmosphere. The model
would include the horizontal Hydrodynamics and thermodynamics of the atmosphere so that'calculations
of pollutant concentrations can be made for a given input source of pollutants. This would provide
a dynamic air pollution prediction.

IMRACT AND _VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC yOoT BE
MAJOR SIGNIF. LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAIL IMPLFMENTED
GROUP TOTALS 19 29 8 1 8 20 17 31 10 7 13
EXPERT TOTALS 2 4 1 0 1 2 1 2 3 0 b

IMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 0 1 32 19 1
CONSENSUS =] mmmcmmme |
EXPERT TOTALS 0 0 0 0 6 2 0
CONSENSUS [=1-=]

ACCELEBATING AND RETARDING FACTORS
A. Legislation enforcing pollution control.

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 12 20 6 0 8 16 7 2 0 0
EXPERT TOTALS 2 3 2 0 2 3 0 0 0 0

REQUIRED CAPABILITIES
4. Processor speeds of 30 MIPS (nillion)

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x~- 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 11 32 3 0 0 0 0 33 2 0 0 0
CONSENSUS J==1-1 I=1-1
EXPERT TOTALS 1 2 2 0 0
CONSENSUS Jm=lmmmmemm e |
B. Massive communication interface - 10,000 lines to monitor a sensor network.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10%x=- 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 30 15 1 0 0 0 L 33 3 0 0 0
CONSENSUS Jem e | I-1-1
EXPERT TOTALS 3 2 1 0 0
CONSENSUS Jommnnmn fmme-- |

C. Mass storage of 100 billion bytes.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x~-  0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 33 13 1 0 0 0 1 35 6 1 0 0
CONSENSUS Jomfmmmmemam | I=1-1
EXPRRT TOTALS 2 3 1 0 0 0 0 n 0 1 0 0

CONSENSUS femmmmm e =1 J-1-1
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ARPLICATION DESCRIPTION

Computerized Waste Disposal Plants -- The existence in 20 percent of the metropolitan areas of plants
designed to analyze complex chemical waste products and break them down under computer control.

IMPACT AND_VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLE NO VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 19 39 15 2 15 35 12 36 18 4 24
EXPERT TOTALS 3 3 ‘ 0 0 2 4 0 3 1 0 2

IMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 1 31 19 3 3
CONSENSUS P B |
EXPERT TOTALS 0 0 0 4 2 1 0
CONSENSUS [ D |

ACCELERATING AND_RETARDING _FACTORZ

4. Federal subsidizing.

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 19 20 7 0 6 13 12 2 1 2
EXPERT TOTALS 2 3 0 0 2 1 1 0 0 0

REQUIRED _CAPABILITLES

A. Advanced analytical instrumentation unde¥ computér control.

NECESSRY ASS,T USEFUIL SOME USE NO NEED >10x- 10x-  0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 40 9 2 0 0
CONSENSUS ===
EXPERT TOTALS 5 1 0 0 0
CONSENSUS f==1-1

B. Discovery system for real time analysis of the waste.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x-  0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 39 7 2 0 3

CONSENSUS feu]=]

EXPERT TOTALS " 1 0 0 1

CONSENSUS Rl R |

III.37
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APPLICATION DESCRIPIION
Ecological Balance Calculations -- The existence of systems capable of calculating in adYance the
regional results of such actions as "over use of fertilizer, which wash into ponds and rivers,

which causes excessive growth of algae, which chokes the waterways and kills the fish."

IMPACT AND_VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOoT BE
MAJOR SIGNIF. LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 24 40 12 1 9 26 21 36 15 7 29
EXPERT TOTALS 4 3 0 0 2 2 1 5 1 0 2

IMELEYENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 0 6 32 12 5
CONSENSUS R e |
EXPERT TOTALS 0 0 0 3 2 2 0
CONSENSUS Jomermmm- fommmmmen |

EE%QIRED CAPABILITIES
iary

A. Discovery system to discovery the secondary and tert

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x-  0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 32 13 3 1 1
CONSENSUS [T IR |
EXPERT TOTALS 5 1 0 1 0
CONSENSUS e R |

B. Mass storage of 100 billion bytes.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x- 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 12 28 7 0 2 1 8 28 3 0 0 0
CONSENSUS [=-1-1 I=1-1
EXPERT TOTALS 2 y 0 0 1
CONSENSUS [ mmmmm e |-

C. Search engine 100 times today's capabilities.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x-  0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 9 26 12 0 2 " 29 8 0 0 0 0
CONSENSUS fmmlmmemea | I-1-1
EXPERT TOTALS 2 5 0 0 0 0 n 1 0 0 0 0
CONSENSUS [==mmmmmem -1 : f-1-1
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P A <

Ecological Plant Scheduling -- The establishment of a nationwide system to schedule the operation of
pollution-prone plants based on weather forecasts.

IMPACT AND_VALUE e
IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE 70 IMPLEMENTOR USEFUL T0O PUBLIC NOT BE
MAJOR ~ SIGNIF. LITTLE NO VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 20 45 8 2 7 26 13 32 13 2 43
EXPERT TOTALS 7 13 0 0 1 _ ] 2 10 2 0 12

1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 0 0 30 12 13
CONSENSUS [ P |
EXPERT TOTALS 0 0 0 0 11 3 4
CONSENSUS [ P—— |

ACCELERATING AND RETARDING_FACTORS
4. Availability of accurate seven-day weather forecasts.

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 9 23 12 0 3 6 16 3 4 2
EXPERT TOTALS 1 10 5 0 1 3 6 0 1 2

B. Legislation enforcing pollution control.
ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 12 25 8 2 12 11 7 0 1 1
EXPERT TOTALS 3 10 5 2 4 3 2 0 0 1
REQUIRED CAPABILITIES

A. Input from nationwide weather forecasts.

NECESSRY ASSET USEFUL S0ME USE NO NEED >10x- 10x - 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS u2 2 1 0 0
CONSENSUS [==1-1
EXPERT TOTALS 16 2 1 0 0
CONSENSUS l--1-1 o

B. Mass storage of 100 billion bytes.

NECESSRY ASSET USEFUL SOME USE NO NEED »10x- 10x- 0.XK. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 30 11° 3 0 0 0 6 27 5 0 0 0
CONSENSUS o= me e | f=1-1
EXPERT TOTALS 13 y 2 0 0 0 3 12 3 0 0 0
CONSENSUS R R | |=1-1
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APPLICATION DESCRIPTION

Pollution Monitoring Systems ~-- Installation of a pollution monitoring system in 20 percent of the
metropolitan areas. The systems would monitor air, water and noise pollution, detecting and locating
sources of pollution before they become irritants. Fixed sensors would provide continuous monitoring
of areas with mobile sensors used to isolate sources of pollution.

IMPACT AND VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE T0O IMPLEMENTOR USEFUL T0O PUBLIC NOT BE
MAJOR SIGNIF. LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 21 31 6 1 11 22 i8 35 13 7 3
EXPERT TOTALS 6 8 1 0 3 6 5 10 2 3 0

, IMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NFVER

GROUP TOTALS 0 2 27 22 3 1 0

CONSENSUS [ |

EXPERT TOTALS 0 1 8 4 0 0 0

CONSENSUS [ |
ACCELERATING AND RETARDING FACTORS

A. Legislation enforeing pollution control.
ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 175-77 178-80 81-85 LATER NEVER

GROUP TOTALS 15 20 S 0 11 21 4 1 0 0
EXPERT TOTALS 6 5 1 0 4 6 1 0 0 0
BEQUIRED CAPABILIIIES

4. Massive communication interface - 10,000 lines.

NECESSRY ASSET USEFUL SOME USE NO NEFED >10x- 10x- 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 14 29 2 1 1 1 6 34 1 0 0 0
CONSENSUS femmmmemme- -1 I-1-1
EXPERT TOTALS 1 8 1 0 0 1 2 6 0 0 0 0
CONSENSUS I-=-1=-1 [ e p— -1

B. Low cost sensors capable of detecting many types and combinations of pollutants.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x-= 10x~ 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 45 2 1 0 0
CONSENSUS |==1-1
EXPERT TOTALS 10 1 0 0 0
CONSENSUS f==1-1
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AEELICATION DESCRIPTION

; i i . B -- T ili i f computer systems in 20 percent of the
Research Monitoring for Ecological Effects The utilization o -exr Syst : cent ¢ :
Fgrtune 500 Companies to monitor staqe§29f'ﬂeVelopmen§al.researnh to predict the ecological implications )
relative to the manufacture, use, and disposal of potential products. //~\\
"
IMPACT AND_VALUE
IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLE NO VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 19 28 9 1 8 29 13 21 20 8 8
EXPERT TOTALS 5 2 1 0 1 5 1 3 3 1 2
‘ IURLEMENTATION DATE
1970-31 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 0 0 Ly 23 19 3 2
CONSENSUS R R |
EXPERT TOTALS 0 0 1 4 3 0 0
CONSENSUS [=fmmmmmmes |
ACCELERATING AND _RETARDING FACTORS
A. Legislation enforeing pollution control.
ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74% 75-77 78-80 81-85 [LATER NEVER
GROUP TOTALS 15 20 6 0 8 18 8 0 0 0
EXPERT TOTALS 4 4 0 0 3 4 1 0 0 0
REQUIRED CAPABILITIES
A. Dpiscovery system.
NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10%x - O0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 30 10 3 1 2
CONSENSUS R R - |
EXPERT TOTALS L 2 1 0 0
CONSENSUS R [ |
B. Mass storage of 100 billion bytes. =
N
NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x=- 0.K. 10x+ 100x+ 1000x+ >1000x+ )
GROUP TOTALS 12 23 9 0 1 3 9 23 1 0 0 0
CONSENSUS [=mmmmmem e I-1 . [-1
EXPERT TOTALS 1 3 3 0 0
CONSENSUS o] mmmm e |
o~
N~
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EDUCATION

Popular magazines and the news media indicate that education

is on the verge of a crisis. Many communities have refused

to approve increased taxes to meet the increased cost of
providing public education. Lack of funds makes it difficult to
attract enough highly qualified, highly motivated people as
teachers. Disagreements among parents, teachers and administra-
tion particularly in underprivilege areas raise questions as to
whether our present educational institutions are meeting the
needs of the public, all of this at a time when the demand for
education is greater than ever.

The study indicates that in the future educational institutions
will increasingly turn to the computer to provide quality
education by conserving and maximizing the utilization of
trained educators and school facilities. By 1980 one percent
of the primary and secondary schools will use computer systems
to provide dvnamic day-to-day schedules for pupils, teachers,
and facilities.

Scheduling becomes even more critical in 1980 when Computer
Assisted Instruction (CAI) acccounts for 20 percent of the
teaching hours. In the 'same time period monitoring and

directing of students' progress via Computer Managed Instruction
(CMI) will be used either as an alternative or in conjunction
with CAI in 5 percent of the schools. The type of computer/
student interaction presented by CAI will also be used to provide
testing and guidance counselina, dynamically structuring the
testing based on answers and response time to previous questions.

Interestingly enough although the emphasis on CAI has heen
primarily in relation to educational institutions, it will
probably be industry and the militarv which will make the earliest
progress with 20 percent of the on-job training hours being
accomplished by CAI as early as 1975-77.

The next significant advance in education will be the utilization
of the home terminal in the decade of the 80's as an educational
device. Courses for all levels of education including graduate
and post-graduate refresher will be available by then and used

by at least 1 percent of the homes.
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EDUCATION

IMPACT PROFITABLE USEFUL WILL

APPLICATION TITLE 1970-71 72-74 75-77 78-30 81-85 LATER NEVER oN TO TO NOT BE
. SOCIETY IMPLEMENTOR PUBLIC IMPLEMENTED

DYNAMIC SCHEDULING OF EDUCATTONAL 1C0- 2.23 2,34 2.77 0.23
PACILITIES 75-
50~
25- |
0- f f=1-1 —
pP.C. 0.0 c.0 11,7 65.0 21.7 0.0 1.7
COMPUTER ASSISTED INSTRUCTION - ON 100- 3.10 3.23 3.28 T0.11
THE JOB TRAINING 75~
50~
25- ‘
0- —TTT - T
P.C. 0.0 1.5 10.6 78.8 6.1 3.0 0.0
COMPUTER MANAGED INSTRUCTION 100~ 2.71 2.29 . 3.13 ~0.29
75-
50-
0- (REEEEEEE T |
P.C. 0.0 0.0 5.1 50.8 32,2 8.5 3.4
COMPUTER ASSISTED INSTRUCTION 100- 3.56 2,86 3.73 0.07
EDUCATIONAL INSTITUTIONS 75-
50-
25- F_—___l——_-—-L__-__~
0- _‘—_—i" -------- '
P.C. 0.0 0.0 1.5 61.2 32.8 4.5 0.0
COMPUTER ASSISTED TESTING AND 100- © 2,54 2.20 2.64 “0.u48
GUIDENCE COUNSELING 75-
) 50~
25-
0- — e !
P.C. 2.0 0.0 4.6 55.4 30.8 7.7 1.5
HOME COMPUTER ASSISTED INSTRUCTION 100- 3.41 2.52 3.66 T0.40
75-
50-
25-
0- e -1
P.C. 0.0 0.0 3.2 22.6 58.1 16.1 0.0



APRLICATION DESCRIPIION

Computer Assisted Instruction - On The Job Training -~ The replacement of 20 percent of on-the-job
training hours in industrial and military organization by computer assisted instruction.

IMPACT _AND_VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLE no VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 21 43 17 0 27 40 7 34 29 9 3
EXPERT TOTALS 3 8 2 0 4 8 0 5 7 0 0

1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 1 i 52 4 2 0
CONSENSUS I=1-1
EXPERT TOTALS 0 1 1 10 1 0 0-
CONSENSUS [ -1-1

ACCELERATING AND _RETARDING _FACTORS

A. Successful utilization in 10 large corporations without union objection.

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 [LATER NEVER
GROUP TOTALS 19 30 8 0 7 22 17 1 0 1
EXPERT TOTALS 4 4 3 0 1 4 3 0 0 1

B. Federal subsidy.

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 18 31 6 0 7 iy 12 3 4 2
EXPERT TOTALS 5 6 0 0 3 2 1 0 2 0

RBEQUIRED CAPABILITIES
A. Course preparation language to reduce the preparation cost by a factor of 5 over today's CAI

systems.
NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x-  0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 33 17 3 1 1 0 6 41 4 0 o 0
CONSENSUS I R et ! I=1-1
EXPERT TOTALS 6 2 1 0 1 0 0 8 2 0 0 0
CONSENSUS N ! f-1-1

B. Terminal with display, full keyboard, light pen function keyboard, and video/audio output $200/month.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x-  0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 32 21 1 0 1 1 2 57 0 0 0 0
CONSENSUS R R | [=1-]

EXPERT TOTALS 5 4 0 0 1 0 1 8 0 0 0 0

CONSENSUS fommmee fmeeem | [ -1-1
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APPLICATION DESCRIPTION

Computer Assisted Instruction Educational Institutions -- The replacement of 20 percent of the
teaching hours in educational institutions by computer assisted instruction.

//"\\
{
|
NS
IMPACT _AND _VALUE
IMPACT ON SOCIETY ‘ REASONS FOR IMPLEMENTATION WILL
PROFITABLE T0O IMPLEMENTOR USEFUL TO PUBLIC NOoT BE
MAJOR SIGNIF. LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 32 40 8 0 18 uy 10 4y 26 L 2
EXPERT TOTALS 6 8 0 0 3 8 1 9 5 0 0
IMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 0 0 1 41 22 3 0
CONSENSUS O |
EXPERT TOTALS 0 0 0 6 8 0 0
CONSENSUS Jmmmeme -1
ACCELERATING AND RETARDING FACTORS
A. Federal subsidies.
ABSOLUTE POSSIBLE NO EFFECT 1870-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 27 29 3 0 7 2L 13 2 3 0
EXPERT TOTALS S 8 0 0 1 7 4 0 0 0
B. Successful demonstration in one large school system.
ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 15 33 11 0 9 20 11 4 1 0
EXPERT TOTALS 3 Vi 3 0 L 4 4 0 0 0
C. Pupil to teacher ratios rising to 100 to 1 in 10 percent of the schools due to lack of funds.
ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 175-77 78-80 81-85 LATER NEVER
GROUP TOTALS 32 22 3 0 3 14 14 6 [} 9
EXPERT TOTALS 8 3 2 0 0 4 3 2 1 2
REQUIRED_CAPABILITIES
A. Massive communication interface 10,000 lines.
NECESSRY ASSET USEFUL SOME USFE NO NEED >10x- 10x- 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 11 28 13 3 3 9 15 27 0 0 0 0
CONSENSUS e l R ittt -1
EXPERT TOTALS 1 6 2 1 1 1 2 6 0 0 0 0
CONSENSUE [==lememennnn | Jmmmmaae - |- )
B. Inexpensive terminal with display, full keyboard, function keyboard, and light pen. The terminal
should be capable of television (audio and video) type displays. $100 per month.
NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x~ 0.%. 1C0x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 37 16 L 0 1 0 1 50 2 0 0 0
CONSENSUS fomfmmmmm e ! f-1-1
EXPERT TOTALS ) 5 1 0 0 0 0 9 1 o] 0 0
CONSENSUS fommmmeae o | -1 |-

I=1-1
C. Course preparation language to reduce the preparation cost by a factor of 10 over today's CAI systems.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x- 0.7. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 32 24 0 1 1 2 0 49 2 0 0 0
CONSENSUS [ | : |=1-1
EXPERT TOTALS 6 u 0 1 0 0 0 9 1 0 0 0

CONSENSUS Jomlmmeeeneen | f=1-1
D. Availability of courses from service organizations. $200 per month.

NECESSRY ASSET USEFUL SOME USE NO NFED >10x- 10%-~ 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 4 33 13 1 1 0 5 39 2 0 0 0
CONSENSUS R R e ! [=1-1
EXPERT TOTALS 2 5 2 1 1 0 0 9 0 0 0 0
CONSENSUS i Il | f=1-1
A
NS
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APPLICATION_DESCRIPIION

Computer Assisted Testin nd Guidanc eling -- The accomplishment of 20 percent of the testing

and guidance counseling in educational institutions with computer assistance. The system administers
tests in subject matter, general IQ, aptitude, personality, etc., adapting the tests individually

based on the answers and response time to previous questions. The results are evaluated and alternatives
suggested to a counselor for individual guidance.

IMPACT _AND_VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 13 37 30 0 8 39 21 21 30 19 13
EXPERT TOTALS 3 5 6 0 3 7 3 3 7 4 3

IMPLEMENTATION DATE
1970-71 72-74% 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 3 36 20 5 1
CONSENSUS R P, |
EXPERT TOTALS 0 0 0 7 y 2 1
CONSENSUS mmme]mmm e |

ACCELERATING AND_RETARDING_FACTORS

A O Y4

A. Social rejection of testing as a means of measuring and ranking individuals.

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 22 26 10 0 3 11 2 5 8 16
EXPERT TOTALS 3 6 3 0 3 1 1 0 0 3
B. Federal subsidy.

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74% 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 21 28 8 0 2 16 7 10 4 2
EXPERT TOTALS 3 7 2 0 1 4 0 3 0 0

A. Mass storage 100 billion bytes.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x-  0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 7 21 18 n 5 11 29 11 0 0 0 0
CONSENSUS e it | I=1-1
EXPERT TOTALS 0 " 5 3 1 2 6 2 0 0 0 0

CONSENSUS |=memmmmen R { [-1-1
3. Terminal with display, full keyboard, light pen. $100 per month.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x-  0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 12 3n 10 0 0 0 1 47 2 0 0 0
CONSENSUS [--1-1 [=1-1
EXPERT TOTALS 3 3 4 0 0 0 0 9 1 0 0 0
CONSENSUS R R R TR | I-1-1

r
Lo

Program product for the application $500 per month.

NECESSRY ASSET USEFUL SOME USE NO NFED >10x- 10x~ 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 3 40 6 0 1 0 7 42 1 0 0 0
CONSENSUS f==1=-1 I-1-1
EXPERT TOTALS 1 8 3 0 1 0 1 9 0 0 0 0

CONSENSUS e ! I-1-1
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APRLICATION DESCRIPTION

Computer Managed Instruction -- The implementation in 5 percent of the secondary schools of computer managed
Instruction. The system would individually prescribe course modules, schedule and score tests, and determin

the next module.

IMPACT_AND VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE T0O IMPLEMENTOR USEFUL TO PUBLIC NoT BE
MAJOR SIGNIF. LITTLE yo VERY MODERT MARGINAL VERY MODERT MARGINAL, TMPLEMENTED
GROUP TOTALS 10 35 13 3 5 33 18 20 29 7 6
EXPERT TOTALS 6 15 5 1 3 17 5 11 12 3 2

IMELEMENTATION DATE .
1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 3 30 19 5 2
CONSENSUS T P I
EXPERT TOTALS 0 0 2 12 10 1 0
CONSENSUS R |

REQUIRED CAPABILITIES
A. BAdvanced data base management system.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x- 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 11 3y n 2 0
CONSENSUS l-=-1-1
EXPERT TOTALS 2 19 1 0 0
CONSENSUS f==1-1

B. Remote handwriting input.

NECESSRY ASSET USRFUL SOME USE NO NEED >10x- 10x- 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 1 18 21 6 6
CONSENSUS fooemm e | -1
EXPERT TOTALS 1 6 i3 1 1
CONSENSUS |=emmme e | -1

C. Availability of the programs for management of specific courses from service organizations $50/month. _

NECESSRY ASSFET NSEFUL SOME USE NO NFED >10x- 10%x- 0.%. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 15 24 8 3 0 0 2 31 7 0 n 0
CONSENSUS I -1 J-1-1
PXPRERT TOTALS 5 9 6 1 0 0 2 8 2 0 0 0

CONSENSUS R EEE LR | I-1-1
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APPLICATIQN DESCRIPTIION
Dynamic Scheduling of Educational Facilities -- The utilization of computers in 1 percent of the primary
and secondary schools to dynamically schedule the utilization of facilities in conjunction with modern team
and modular teaching methods and individual rates of progress made possible by Computer Assisted Instruction
(CAI.)

IMPACT AND_VALUE

IMPACT ON SOCIETY RRASONS FOR IMPLEMFNTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PURLIC NOT RE
MAJOR SIGNIF., LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL TMPLEMENTED
GROUP TOTALS 8 26 25 3 9 28 21 17 26 14 5
EXPERT TOTALS 3 S 12 8 1 5 12 6 7 12 I 1

IMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 7 39 13 0 1
CONSENSIUS {=1-1

EXPERT TOTALS 0 0 2 15 6 0 0
CONSENSUS J-le-emene- |

A. Better scheduling algorithms.

NECESSRY ASSET USEFUIL SOME USE NO NEED >10x- 10x%- 0.K. 10x+ 100x+ 1000x+ >100Nx+
GROUP TOTALS 13 39 0 1 0
CONSENSUS f==1-1
EXPERT TOTALS 6 1u 0 0 0
CONSENSUS fmmmm -1

B. Availability of the application program from a service organization $100 per month.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10%- 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 9 27 13 1 1 0 1 33 9 0 0 0
CONSENSUS R | I-1-1
EXPERT TOTALS 3 12 3 0 1 0 0 11 2 0 n 0
CONSENSUS f-=1-1 [=1-1
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ABBLICAZION DESCRIPTION

Home Computer Agsisted Instruction -- The availabi}ity of computer assisted %nstruction in one percent

of the homes. This would supplement public education at all levgls and Provxde post graduate refresher
and extension courses. Most of the educational materials (graphical, prlnte@ and/or sound) are provided
at the terminal. The students progress is monitored and he is advanced at his own speed. o

'
IMPACT AND_VALUE P
ITMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE T0O IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLE NO VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 30 40 10 2 13 43 13 50 14 8 11
EXPERT TOTALS 9 8 1 1 6 7 2 14 1 1 3

IMPLEMENTATION DATE
1970-71 72-74% 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 2 14 36 10 0
CONSENSUS [=mmmmmn- I-1
EXPERT TOTALS 0 0 1 4 11 1 0
CONSENSUS [=mmmmmn- -1

A. CATV installed in one percent of the homes.

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 [LATER NEVER
GROUP TOTALS 14 29 7 0 7 13 14 ] 1 0
EXPERT TOTALS 6 8 1 0 1 y 6 3 0 0
B. FCC regulation allowing new two-way switched communication networks.

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85  LATER NEVER
GROUP TOTALS 12 29 3 0 7 10 16 S 2 0
EXPERT TOTALS 5 6 1 0 1 2 8 1 0 0

C. Availability of college credits via CAI courses.

BSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 25 21 7 0 3 15 12 8 7 1
EXPERT TOTALS 6 5 4 0 1 5 1 2 3 1, .
D. Failure of urban high schools: at least 10% of all high schools in the 10 largest cities in the U.S.
closing because of conflict between parents, teachers and administration, recognition of poor educationa
quality or lack of funds. PN

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 23 17 10 =~~~ 1 1 11 7 7 7 10
EXPERT TOTALS 7 5 3 0 1 5 2 1 2 4

REQUIRED _CAPABILITIES

ELe 3 sEsLLEL

A. Inexpensive two-way television type terminal - $5-530 per month.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x- 0.X. 10x4+ 100x+ 1000x+ >1000x+
GROUP TOTALS 46 6 2 0 1 0 0 47 1 0 0 0
CONSENSUS {==1-1 f-1-1
EXPERT TOTALS 13 3 0 0 0 0 0 15 0 0 0 0
CONSENSUS f-=1-1 I-1-1
3. High capacity two-way communication channels.
NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x- 0.X. ~10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 31 18 1 0 5
CONSENSUS R !
EXPERT TOTALS 8 8 0 0 1
CONSENSUS - -1
C.  Availability comparable to today's telephone service.
NECESSRY ASSET USEFUL SOME USE MO NEED >10x- 10x- 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 11 35 7 1 3
CONSENSUS l--1-1
EXPERT TOTALS 2 14 1 0 0
CONSENSUS | -=1-1
D.  course preparation language to reduce the preparation cost by a factor of 10 over today's CAI systems.
NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x- 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 15 34 3 1 0 1 6 37 2 1 o] 0
CONSENSUS [P, |~ {-1-1
EXPERT TOTALS 2 12 0 1 0 0 3 11 0 o] 0 0
CONSENSUS f==1-1 f=1-1

r
E. Massive communication interface 100,000 lines. ;

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x~ 0.X. 10x+ 100x+ 1000x+ >1000x+

GROUP TOTALS 9 33 8 1 2 1 16 31 0 0 -0 ¢
CONSENSUS [-=1-1 jrccamana 1-1
EXPERT TOTALS 2 11 2 1 0 0 5 10 0 0 0 0
CONSENSUS |==1-1 [mmmmmman 1-1
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FINANCIAL AND INSURANCE

In the period 1975 through 1980 twenty percent of the banks will
have completed the more advanced applications related to their
day-to-day operations. Examples include: reserve requirements
models, automatic evaluation of commercial loan applications, and
terminals to automate bank teller functions including delivery
and collection of cash.

Beginning in 1978-80 banks will be in the process of expanding
their areas of business by providing increased computerized
services to their customers in the form of advisory services for
budget, tax, investment, savings and insurance planning. Insurance
companies will provide similar services, but will use their
marketing force to bring the service into the home via portable
agent's terminals. By 1980 twenty percent of the banks and insu-
rance companies will be offering these services.

By 1985 banks will bhe electronically interconnected to effect
electronic transfer of funds and account information. The
interconnection may be effected through an expanded Federal Reserve
System or the banks in an area might set up a financial utility
(perhaps a regulated monopoly) to act as the central switching

and coordination function for the electronic interchange. Once
this capability is in existence, banks and other financial institu-
tions can offer additional new services to their customers. For
example:

« A bank could offer automatic salary deposit to
companies, debiting the company's account and
depositing in employee's accounts even though the
the accounts are in different banks.

. Similarly, individuals could pre-authorize payment
of mortgages, car payments, insurance premiums, etc.

. Individuals could establish lines of credit in
multiple financial institutions and have them
activated in a prescribed sequence as required to
meet uncovered debits from a demand deposit account.

By 1985 twenty percent of the metropolitan areas will have electro-
nic transfer of funds and will also have taken the additional step
of allowing connection of the point of sale terminals located in
retail and service outlets thus establishing the "Cashless/
Checkless Society." 1In this environment a customer desiring to
make a purchase

. Identifies himself via credit card, fingerprint,
voice~-print or some other means at the terminal,
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His demand deposit account balance, credit lines
and credit rating is checked,

The purchase is approved or denied.

If approved, his account is debited,
activating credit lines or establishing a
credit account if necessary.

The store's account is credited.

The transaction may involve three or four financial institutions,
but it is all completed before the customer leaves the point of

sale.,

Toward the end of the 1980's when 1 percent of the homes have
multiple use home terminals connected to switched networks, it
will be possible to effect most financial transactions (payment
authorization, establishment of credit lines, financial planning,
etc.) directly from the home.
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26 III

APPLICATTON TTTLE

BANK RESERVE REQUIREMENTS MODEL

AUTOMATED STOCK TRANSFER

COMMERCIAL LOAN CREDIT SCORING

RANKING SERVICE SYSTEM

INSURANCE SUPPORT SYSTEM

FINANCIAL UTTLITY

CREDIT TRANSFER (GIRO) SYSTEM

100-
75-
50-
25-

0-

P.C.

100-
75-
50-
25-

0-

P.C.

100~
75~
50-
25-
0-
P.C.

100-
75-
50-
25-

0-

P.C.

. 100-

75-
50~
25~
0-
P.C.

100-
75-
50-
25~

0-

P.C.

100~
75-
50~
25-
0-
pP.C.

INTEGRATED FINANCIAL SERVICE SYSTEM100-

76-
50-
25-
0-
P.C.

197¢-71 72-74 7%5-77

0.0

0.0

0.0

0.0

0.0

0.0

—
FTNANCIAL
78-80 81-85% LATER NEVER
L
— -]~
1.8 78.6 17.9 1.8 0.0 0.0
' [=-1-1 ks
0.0 24,6 66.7 3.5 5.3 0.0
{ 1=-1-1 rm———y
0.0 11.7 66.7 18.3 0.0 3.3
0.0 14,5 56 .4 25.5 3.6 0.0
e et || —_—
0.0 5.5 s, 5 38.2 0.0 1.8
—— e [
0.0 1.6 54,7 32.8 6.3 u,7
0.0 4,8 50,8 36.5 3.2 4.8
sl EEEEEEEE I-1
0.0 1.8 47,3 41.8 7.3 1.8

IMPACT

on

PROFITABLE USEFUL

TO

70

WILL
NOoT BE

SOCIETY IMPLEMENTOR PUBLIC IMPLEMENTED

1.95

3.4Y4

3.03

2,72

2,13

0.00

0.38
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APPLICATTION TITLE

CHECKLESS SOCIETY

PTNANCTAL CONT.

IMPACT PROFITABLE USEFUL WILL
1970-71 72-74 75-77 78-20 81-85 LATFR NEVER oN To TO NOT BE

SOCIETY IMPLEMENTOR PUBLIC IMPLEMENTED

100- 3.52 2,43 2.11 T1.44
75-
50-
25‘ r_—J L——ﬂ———’
0- [=1-1
P.C. 0.0 0.0 0.0 16.7 69.7 10.6 3.0



APPLICATION DESCRIPTION
Automated Stock Pransfer -- The existence of a computer system supporting the transfer of securities.
This system would eliminate certificates as evidence of ownership and make it possible to complete
transfer transactions on the day of sale. Operation would be from terminals in broker's offices.
The system would provide other services via the terminal such as bid and asked prices to facilitate
large block transactions and quotations.

IMPACT AND_VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLE NO VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 2 22 28 9 28 27 4 12 33 11 1
EXPERT TOTALS 2 11 14 5 18 12 1 7 17 6 1

IMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 14 38 2 3 0
CONSENSUS [=1-1
EXPERT TOTALS 0 0 10 17 2 1 0
CONSENSUS o |-

BEQUIRED CAPABILITIES
A. Mass data storage of 100 billion bytes.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x~  10x-  O.,K.  10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 33 12 3 1 0 1 9 35 o] 0 0 0
CONSENSUS fmmlmmmmmm- | I-1-1
EXPERT TOTALS 14 9 0 1 0 0 6 15 0 0 0 0
CONSENSUS R e | mmemmmen [-1

B. Ten-fold increase in security features.

NECESSRY ASSET USEFUI, SOME USE NO NEED >10x- 10x-  0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 47 0 1 2 0 0 2 37 3 1 0 0
CONSENSUS J==1-1 I=1-1
EXPERT TOTALS 23 0 0 2 0 0 1 15 3 1 0 0
CONSENSUS [==1-1 I=1-1

C. Network control.

NECESSRY ASSET USFFUL S5OME USE NO NEED >10x- 10x~ 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 38 8 0 0 1
CONSENSUS J==1=1
EXPERT TOTALS 19 b 0 0 1

CONSENSUS f==1-1
D. Massive communication interface of 1000 lines.

NECESSRY ASSET USEFUIL SOME USE NO NERED >10x- 10%- 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 37 9 2 0 0 0 2 36 3 0 0 0
CONSENSUS J==1=-1 I=1-1
EXPERT TOTALS 18 5 1 0 0 0 0 18 1 0 0 0
CONSENSUS J-~]-=1} 1-1-1
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Bank Reserve Requirements Model -- The implementation by 20 percent of the banks of a system to
predict their day-to-day reserve requirements making it possible to make better use of their capital.

MPACT _AND _VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE T0 IMPLEMENTOR USEFUL T0 PUBLIC NOT BE
MAJOR SIGNIF., LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 2 11 50 i8 35 30 14 1 20 49 0
EXPERT TOTALS O 3 9 7 6 7 6 0 5 12 0

IMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 1 by 10 1 0 0
CONSENSUS 1-1-1

EXPERT TOTALS 0 0 13 5 1 0 0
CONSENSUS =] =emmmmen !

REQUIRED CAPABILITIES
A. 1Interactive terminal system with complex search and interactive pattern matching for use in
building, evaluating and optimizing the model.

. NECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x-  0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 8 17 12 .5 5
CONSENSUS P P |
EXPERT TOTALS 4 y 1 3 2
CONSENSUS [mmmmmmmm e lmmmmmmeem e cmemes !

B. Human interaction in operation of the model in order to find a best result even though a closed
mathematical solution may not exist.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x- 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 12 30 4 1 1
CONSENSUS f===1-1
EXPERT TOTALS 6 5 2 1 0

CONSENSUS fmmmm e -1
C. Advanced data base management system.

NECESSRY ASSET USEFUL SOME USFE NO NEED >10x-  10x-  0,XK. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 28 13 2 1 3
CONSENSUS R R i |
EXPERT TOTALS 9 3 1 0 1
CONSENSUS e e |
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APPLICATION DESCRIPTION

Banking Service System -~ Availability in 25 percent of bahks of a customer service system providing
budget planning and surveillance, investment planning, tax calculating and related financial activities.

IMPACT AND_VALUE

IMPACT ON SOCIETY RFEASONS FOR IMPLEMENTATION WILL .
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOT BE i
MAJOR SIGNIF, LITTLE Ne VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 2 18 36 2 11 33 10 11 33 Q 6
EXPERT TOTALS 2 8 17 1 7 15 4 6 16 3 2

IMPLEMENTATION DATE
1970-71 72~74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 8 31 14 2 0
CONSENSUS e et ]

EXPRERT TOTALS O 0 5 14 4 1 0
CONSENSUS f=1-1

REQUIRED CAPABILITIES

C g = ERA S

A. Mass storage of 100 billion bytes.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x-  0.K, 10x+  100x+ 1000x+ >1000x+
CROUP TOTALS 12 21 12 1 0 3 29 9 0 0 0 0
CONSENSUS [==rmmmmme- e | I=1-1
EXPERT TOTALS 4 7 8 1 0 2 11 3 0 0 0 0
CONSENSUS ERSEEEEEEETE | 1=1-1

B. ndvanced data base management system.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x~ 10x- 0.K. 10%x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 35 11 0 0 1
CONSENSIS R et |
EXPERT TOTALS 14 6 0 0 1
CONSENSUS Jmm] e e 1
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APPLICATION DESCRIPTION
Checkless Society -- The establishment of point of transaction debiting in 20 percent of the metro-
politan areas. This application is an extension of the Financial Utility to include terminals at the
point of sale so that at the time of sale, transactions can be recorded and authorized or rejected.
Other services such as automatic budget contrel are possible by allowing the system to reject expendi-

tures for items that would overrun the previously established budget. S
IMPACT AND_VALVUE T
IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE T0 IMPLEMENTOR USEFUL TO PUBLIC - NOT BE
MAJOR - SIGNIF. LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 36 32 9 0 23 26 4 20 21 8 39
EXPERT TOTALS 3 1 3 0 2 2 2 2 2 2 2

LYPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 0 11 46 7 2
CONSENSUS f=1-1
EXPERT TOTALS 0 0 0 1 6 1 0
CONSENSUS [=1-1

REQUIRED CAPABILITIES
A. positive user identification at the terminal (e.g. fingerprint, credit card, retina-print, voice-print,

etc.)
NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x-  0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 57 0 ) 0 0
CONSENSUS |==1-]
EXPERT TOTALS 7 0 0 0 0
CONSENSUS J==1-1

B. Mass storage of 100 billion bytes.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x- 0.K, 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 45 6 0 ] 0 0 " 12 25 5 0 0
CONSENSUS [==1=1 R =1
EXPERT TOTALS 5 1 0 0 0 0 0 1 4 0 0 0
CONSENSUS | ==t~ I-1-1
C. Low cost terminal for point of sale entry and inquiries $200-$300 purchase.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x-  0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 37 17 0 1 0 0 6 39 6 0 0 0
CONSENSUS R R bl | |=1=1
EXPERT TOTALS 5 2 0 0 0 0 0 n 1 0 0 0
CONSENSUS R R | I-1-1
D. Network control.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x-~ 10x-  0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 4y 6 1 0 1
CONSENSUS f==1-1
EXPERT TOTALS 6 1 0 0 0
CONSENSUS [-=1=-1

E. Massive communication interface 100,000 lines.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x-  0.K. 10x+ 100x+ 1000x+ >1000x+
CROUP TOTALS 31 19 2 1 0 0 10 30 m 0 0 0
CONSENSUS o fmmmeenee ] [=1-1
EXPERT TOTALS 5 1 1 0 0
CONSENSUS R |

F. Advanced data base management with particular emphasis on security.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x~ 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 50 2 1 0 1
CONSENSUS [==1-1
EXPERT TOTALS 7 0 0 0. o]
CONSENSUS [==1-1
G. High reliability and availability. No discernible downtime at the terminals of longer than 1

minute. : -

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x- 0.X. 10x+ 100x+ 1000x+ >1000x+ P
GROUP TOTALS 13 39 3 1 0 ¢} 7 33 9 0 0 0
CONSENSUS f--1-1 [-1-1 N
EXPERT TOTALS 0 7 0 0 0 0 1 2 2 0 0 0 B
CONSERSUS ==1-1 [ |
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ABELICATION DESCRIPIION

Commercial Loan Credit Scoring -- The implementation of a system for automatic evaluation of loans
based on credit reports, business analysis and business knowledge in 20 percent of the banks.

IMPACT AND_VALVE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS S 19 46 7 10 45 13 1 30 33 10
EXPERT TOTALS 1 2 4 2 2 5 2 0 5 3 0

LMELEMERTATION DATE
1970-71 72-7% 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 7 40 11 0 2
CONSENSUS [=1=-1

EXPERT TOTALS 0 0 0 8 3 0 0
CONSENSUS IR !

REQUIRED CAPABILITIES
A. Multi-attribute pattern matching.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10%x- 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 14 27 7 0 4
CONSENSUS |=mmmmmm—— -1
EXPERT TOTALS 2 7 1 0 0
CONSENSUS [==1-1

B. Advanced data base management system.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x-  0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 30 16 2 1 3
CONSENSUS R R |
EXPERT TOTALS 5 n 1 0 0
CONSENSUS BT |=-e-- |

C. Search engine 100 times today's capabilities.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x- 0.X. 10x+ 100x+ 1000x+ >1000x+

GROUP TOTALS 6 31 10 2 3 y 32 6 0 0 0 0
CONSENSUS R R | I=1-1
EXPERT TOTALS 0 6 3 1 0 0 5 0 0 0 0 0
CONSENSUS R R | f-1-1

D. Mass storage 100 billion bytes.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x- O.,K.  10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 9 36 3 1 3 7 16 20 0 1 0 0
CONSENSUS J==1-1 J=l-=emmman !

EXPERT TOTALS 0 9 0 1 0 1 2 3 0 0 0 0

CONSENSUS f-=1-1 Y P ,
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APPLICATION DESCRIBTION

Credit Transfer (Giro);sttem -- The establishment of a nationwide credit transfer system to supplement the

existing check transfer system and to act as a predecessor to the "checkless society." In this system, the
normal check flow of buyer to seller to seller's bank to buyer's bank to buyer is reversed so that a credit
authorization goes from buyer to buyer's bank to seller's bank. Buyer and seller receive statements veri-
fying the transfer. 1In this system, a bill may become a credit authorization by having the buyer endorse /~
it and include his account number on it. i\

IMEACT AND_VALUE e
IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLE no VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 23 40 15 1 29 37 5 27 26 15 13
EXPERT TOTALS 1 -3 2 0 3. 2 1 2 2 1 0

IMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER  NEVER

GROUP TOTALS 0 0 3 32 23 2 3
CONSENSUS [ |
EXPERT TOTALS 0 0 0 3 3 0 1
CONSENSUS [emmmmeen -1

BREQUIRED CAPABILITIES
A. positive user identification.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x-  0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 48 y 1 0 2
CONSENSUS [==1-1
EXPERT TOTALS 5 0 0 0 0
CONSENSUS l==1-1

B. Mass storage 100 billion bytes.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x-  0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 39 11 1 0 1 1 2 35 ] 0 0 0
CONSENSUS f==1=-=1 [-1-1
EXPERT TOTALS 3 2 0 0 0
CONSENSUS R R Rl |

C. Advanced data base management system.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x-  O.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 48 5 1 0 1
CONSENSUS J==1-1
EXPERT TOTALS y 1 0 0 0
CONSENSUS f=-1-1

D. Network control.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x-  0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 48 3 1 0 1
CONSENSUS f==1-1
EXPERT TOTALS N 1 0 0 0
CONSENSUS l-=1-1
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ABPLICATION DESCRIPTION

Financial Utility -- The establishement of an integrated financial service in 20 percent of the metro-
politan areas. The utility (a regulated monopoly?) wou}d primarily pyov1de electron;c trans#er of funds
between demand accounts in subscriber banks making possible sugh serv1ces.as gutomatlc depqslt of
salaries, automatic preauthorized debits and automatic activation of.creQ1t lines from various banks or
financial institutions. Centralized credit checks could be made taking into account balance on hand,
salaries, outstanding loans, and established credit lines.

IMPACT _AND_VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE T0 IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF, LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 23 39 17 1 27 38 5 22 30 13 15
EXPERT TOTALS 7 7 4 o] 6 9 1 5 7 3 3

IMPLEMENTATION_DATE
1970-71 72-74% 75-77 78-80 84-85 LATER NEVER

GROUP TOTALS 0 0 1 35 21 4 3
CONSENSUS [P |
EXPERT TOTALS 0 0 0 10 5 1 0
CONSENSUS P P |

REQUIRED CAPABILITIES
A. Massive communication interface 10,000 1li

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x- 0.K. 10x+ 100x+ 1000x+ >1000x+

GROUP TOTALS 36 13 3 1 1 0 8 39 1 0 0 0
CONSENSUS e R | ' I=1-1
EXPERT TOTALS 9 3 1 0 0 0 3 8 0 0 0 0
CONSENSUS R R R | [emmmmme- I=1
B. Network control.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x-  0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 45 6 3 0 1
CONSENSUS [-=1-1
EXPERT TOTALS 13 0 1 0 0
CONSENSUS l==1-1
c. Mass storage of 100 billion bytes.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x-  0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 37 15 2 1 1 1 12 33 1 0 0 0
CONSENSUS Rl T | fememmm- 1=
EXPERT TOTALS 9 3 1 0 0 0 2 8 1 0 0 0
CONSENSUS e R | J=1=-1

Advanced data base management system.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x~ 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 38 13 2 0 1
CONSENSUS f==feemnmene- |
EXPERT TOTALS 9 2 1 ] 0
CONSENSUS [==1=--1
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APPLICATION DESCRIPTION

Insurance Support System —- Establishment in 25 percent of the insurance companies of a consolidated
system, accessible from a portable agent terminal, providing the functions of total insurance planning
(file, health, casualty), customer reviews, and accounting (billing, payments, loans.)

IMPACT AND _VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC
MAJOR SIGNIF. LITTLE NO VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED

GROUP TOTALS O 13 38 6 17 32 7 ]

EXPERT TOTALS O 6 11 0 " 11 2 3
IMPLEMENTATION DATE

1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 3 30 21 0 1

CONSENSUS Jofeemmmmm |

EXPERT TOTALS 0 0 1 9 5 0 1

CONSENSUS |=]eeemmmm- |

REQUIRED CAPABILITIES
A. Mass data storage of 100 billion bytes.

NECESSRY ASSET USFFUL SOME USE NO NEED >10x-  10x-  0.K.
GROUP TOTALS 30 10 3 2 3 5 13 24
CONSENSUS fomlmmmmmmeme | [mmmmmmmn -1
EXPERT TOTALS 7 1 1 1 2 2 4 5
CONSENSUS B R R LR ! femmmlmmmme I

B. Massive communication interface of 1000 lines.

NECESSRY ASSFET USEFUIL SOME USE NO NFEED >10x- 10x~  0.K.
GROUP TOTALS 37 9 1 0 0 0 3 40
CONSENSUS [==1-1 f=1-1
EXPERT TOTALS 9 3 0 0 0 0 2 10
CONSENSUS [-=1--1 [=1-1
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ARPPLICATION DESCRIPTIQN l

/Integrated Financial Service Systems -- Utilization by 1 percent of the population of independent financial

service systems which provide consolidated insurance, investment management, savings planning and financial |
administration services handled by a single service agent and administgzéd to a single billing account. 3

IMPACT ON SOCIETY

MAJOR SIGNIF, LITTLE
GROUP TOTALS 5 22 30
EXPRERT TOTALS 2 8 13

1970-71 72-74 75-77

GRCUP TOTALS 0 0 1
CONSENSUS
EXPERT TOTALS 0 0 1
CONSENSUS

A. Mass storage 100 billion bytes.

IMPACT _AND VALUE
REASONS FOR IMPLEMENTATION

PROFITABLFE TO IMPLEMENTOR USEFUL TO PUBLIC

WILL
NOT BE

No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
n 20 26 10 18 21 17 8 \
1 9 10 3 y 11 6 3 A

IMDLEMENTAZION DATE

78-80 81-85 LATER NEVER
26 23 4 1 ‘
fmmmmmmmn -1 ;
10 11 0 1
[=mmmemee -1
REQUIRED CAPABILITIES

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10%- 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 27 15 0 1 0 10 30 1 0 0 0
CONSENSUS =] rmmmeemee | J=1-1
EXPERT TOTALS 5 8 0 1 0 5 8 0 0 0 0
CONSENSUS [=mmmoemee- =1 e -1
B. Advanced data base management system.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x=~ 10%x-~ 0.K. 10x+ 100x+ 1000x+ >1000x+

4 ROUP TOTALS 39 6 0 1

CONSENSUS [==1-1
EXPERT TOTALS 14 3 0 1
CONSENSUS |==1-1
C. Massive communication interface - 10,000 lines.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x~ 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 13 27 0 1 0 1y 2y 1 0 0 0
CONSENSUS fommmmeneme 1=~ jmeeemea- |-
EXPERT TOTALS ) 8 0 1 0 5 7 0 0 0 0
CONSENSUS R e Jmemmmmem |-
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FREIGHT TRANSPORTATION

The freight transportation industries are made up of many
independent carriers with the normal freight shipment involving
two or more different carriers. The future will find a much
greater degree of cooperation between carriers. This cooperation
will be brought about primarily under the auspices of carrier
associations or the Interstate Commerce Commision. Because of

the numbers of carriers involved and their geographical dispersion,

computers will play a large role in coordination and cooperation.

The study results show that by 1980 a shipment might follow this
pattern: the shipper desiring to make a shipment from St. Louis
to Hawaii has his computer consult with a freight rate service
for optimum routings and rates. By this time, this service is
routinely provided by information utilities to 20 percent of the
shippers. Having determined the desired route, his system takes
advantage of a service offered by 5 percent of the interstate
carriers and has his computer forward the requests for pickup,
bills of lading, and routings directlv to the local carrier's
computer. The carrier's computer system schedules a local truck
to make th pickup and matches this shipment with others with
similar destinations. When the truck returns to the carrier's
new automated freight terminal (1 percent of the terminals would
be now automated) where the shipment is automatically stored,
containerized with cargo for Hawaii and loaded onto flat cars
for rail shipment to San Francisco., Because this is -an inter-
modal shipment (truck, train, and ship) the carrier's computer
system enters the necessary data into the central system sponso-
red by the Interstate Commerce Department which will coordinate
the necessary carriers and track the shipment till it reaches
its destination. Any inquiries are instantly answered by the
system., At the destination the shipment may be again handled

by several carriers with automatic terminals and interconnected
systems until the shipment reaches its addressee.

The railroad industry is faced with growing financial problems.
One solution might be to modernize and automate. Railroad car
tracing, tracking and allocation beginning to be done by indivi-
dual lines in 1970 will be a nationwide reality in 1980. The
location of every car together with its contents will be known
by a computer svstem maintained by a railroad association. Also
this system will make nationwide allocations of cars to meet
actual or forecasted needs and will make recommendations to lines
on how to route cars to meet the allocations. Trains by this
time will be largely computer controlled in 5 percent of the
main lines and 5 percent of the yards. Each train will respond
to control from a central system and will incorporate collision
avoidance systems to detect blocked tracks.

Navigation and control of ships in open seas and all but the

closest of piloting situations will be under computer direction
reducing the sizes of crews needed to operate them.
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P9 IIIX

FREIGHT TRANSPORTATION
IMPACT PROPFITABLE USEFUL WILL
APPLICATION TITLE 1970-71 72-74 75-77 78-80 81-85 LATER NEVER on 70 T0 NOT BE
SOCIETY IMPLEMENTOR PUBLIC IMPLEMENTED

AUTOMATED VEHICLE DIAGRNOSTIC 100- 2.10 3.13 3.46 0.26
CENTERS 75-
50-
25-
0- =l=memme-- |
p.C. 0.0 0.0 65.1 31.7 1.6 1.6 0.0

FREIGHT RATE SERVICE 100- 1.38 2.98 2,16 0.05
75-
50-
25- ;

0~ I-1-1

rp.¢c. 9.0 1.8 21.4  T71i.4 5.4 0.0 0.0

INTERCONNECTED SHIPPERS AND 100- 1.39 2.79 2.11 0.30
CARRIER SYSTEMS 75+
: 50~
25-
0- [-1-1
P.C. 0.0 0.0 3.8  71.7  24.5 0.0 0.0

RAILROAD CAR TRACING, TRACKING AND 100- 1.50 3.06 2,55 0.19
ALLOCATION 75-
50-
25-
0- [=l=mnmmmne |
P.C. 0.0 0.0 9.1 65.5 21.8 3.6 0.0

AUTOMATED FREIGHT TERMINALS 100- 1.38 2.90 1.59 0.63
75-
50-
25~
0- =f=emeenee I
P.C. 0.0 0.0 1.6 65.6  29.5 3.3 0.0

NATION-WIDE COORDINATION OF 100- 2.36 3.01 2.59 0.70
INTERMODAL FREIGHT SHIPMENTS 75-

0- [=lmmmmmnne I
p.C. 0.0 0.0 0.0 61.9 31,7 6.3 0.0

COMPUTER CONTROL OF FREIGHT AND 100- 1.52 2.66 2.09 0.42
PASSENGER TRAINS 75-

P.C. 0.0 1.8 1.8 §7.1 39.3 0.0 0.0



i,

APPLICATION DESCRIPIION

Automated Freight Terminals -- The automation of 1 percent of the freight terminals. Based on teleprocessing
manifests of incoming shipments the terminal system schedules the docks and storage facilities optimumly.
Loading, unloading, movement and storage within the terminal is done automatically by automated equipment
under computer control.

IMPACT_AND _VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL 4
PROFITABLE T0 IMPLEMENTOR USEFUL T0O PUBLIC NOT BE
MAJOR SIGNIF. LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 3 17 46 11 26 33 6 5 25 29 17
EXPERT TOTALS 1 7 15 6 10 2 4 2 8 12 5

LYELEMENTATION DATE
1970-71 72-7% 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 1 40 18 2 0
CONSENSUS [ U |
EXPERT TOTALS 0 0 1 17 6 1 0 ;
CONSENSUS [cfmmmmmmmm I

ACCELERATING_AND_RETARDING_FACTORS
A. Establishment of a guaranteed annual income removing most of labor's objections to automation.

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74% 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 8 29 13 0 4 10 13 5 1 2
EXPERT TOTALS 6 13 4 0 2 5 3 3 1 2

B. Establishment of tax incentives for investment in automation.

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 15 23 11 0 4 13 6 L 5 6
EXPERT TOTALS 9 12 2 0 3 5 3 1 3 2

A. Network control.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x-  0.K.  10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 33 1 3 1 1

CONSENSUS R R !

ZXPERT TOTALS 16 3 2 0 1

CONSENSUS I e et !

f. Improved algorithms for resource leveling and scheduling.

NECESSRY ASSET UCEFUL SOME USE NO NEED >10x- 10%x - 0.X. 10x+ 100x+ 1C00x+ >1000x+
GROUP TOTALS 19 31 1 1 0
CONSENSUS R |-
FEXPERT TOTALS 8 12 1 1 0

CONSENSUS [ommmmmmemm -1
“. Relatively high reliability - no outages of over one hour.

NECESSRY ASSET UCEFUL SOME USE NO NLCED >10x-  10x-  0.K.  10x+ 100x+ 1000x+ >1000x+
GROU? TOTALS 34 15 2 0 1 0 2 39 3 0 0 0
CONSENSUS f=efmmmmmeen- ! I=1-1
FXPERT TOTALS 15 3 2 0 1 0 1 15 1 0 0 0
TONSENSUS [mmfmmmmmeees I I=1-1
7. Mass storage of 100 billion bytes.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x-  0.K.  10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 11 a6 n 0 1 1 14 31 0 0 0 0
CONSENSUS f==1-1 R =1
EXPERT TOTALS 4 13 3 0 1 1 I 12 0 0 0 0

TONSENSUS -=1-1 |oommm e 1-1
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APBLICATION DESCRIPIION

Automated Vehicle Diagnostic Centexs —-- The availability in 20 percent of the metropolitan areas of .
computer controlled vehicle dlagnostic centers. The center would apalyze the performance of automobiles
and trucks, diagnose all malfunctions (including anti-pellution devices,) recommend repairs and preventive
maintenance with price estimates.

IUPACT_AND_VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE T0 IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 10 27 41 2 23 4y 10 37 29 12 7
EXPERT TOTALS 6 10 18 1 11 18 4 19 11 4 2

IMELEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 0 41 20 1 1 0
CONSENSUS f=fommemma- !
EXPERT TOTALS 0 0 20 9 0 0 0
CONSENSUS l=]===-n==- !
ACCELERATING AND _RETARDING FACTORS

A. Successful implementation of non-automated diagnostic centers.

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 12 31 10 6 13 12 8 1 1 4
EXPERT TOTALS y 15 6 3 5 8 4 1 0 2

REQUIRED CAPABILITIES

A. Multi-attribute pattern matching.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x~- 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 12 28 10 0 2
CONSENSUS [==1-1
EXPERT TOTALS 6 14 4 0 2
CONSENSUS I-=1-1
B. Low cost less than $500 per month for the computer system.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10x~- 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 26 . 20 2 3 3 ] 0 38 10 0 0 0
rONSENSUS [=mmmemmeae -1 f-1-1
EXPERT TOTALS 11 11 0 1 2 0 0 15 6 0 o] 0
CONSENSUS Jommmmmaae 1-1 [=fmmmmmmm= |

C.

$5-310 cost per vehicle

NECESSRY ASSET USEFUL SOME USE NO NEED >10x-  10x-  0.X.  10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 9 17 5 1 0 1 0 18 2 0 0 0
CONSENSUS [sremmmmma -1 [=1=1
FXPERT TOTALS 5 9 3 1 0 1 9 11 0 0 0 0
TONSFNSUS R ks | -1 P-1-1
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APPLICATION DESCRIPTIION
Computer Control of Freight and Passenger Trains -- The implementation of computer systems to control
the operation of trains on 5 percent of the main lines and in 5 percent of the yards. The system
woulq ?rack a}l trains, cause them to respond to block signals, control their operation and utilize
collision avoidance to slow or halt the train in the event of the detection of collision paths.

IMPACT AND_VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE T0 IMPLEMENTOR USEFUL TO UBLIC NOT BE
MAJOR SIGNIF. LITTLE No VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 5 12 38 7 11 386 10 7 27 20 9
EXPERT TOTALS 2 4 10 0 4 10 2 3 7 4 0

IMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER

GROUP TOTALS 0 1 1 32 22 0 0
CONSENSUS [ . |
EXPERT TOTALS 0 0 0 8 5 0 0
CONSENSUS [ P |

REQUIRED CAPABILITIES

A. Network control to connect onboard computers with system control computers.

NECESSRY ASSET USEFUL SOME USE NO NRED >10x- 10x- 0.X, 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 40 3 N 1 0
CONSENSUS l==1-1
EXPERT TOTALS 10 1 0 0 0
CONSENSUS f--1-1

B. Massive communication interface - 10,000 lines.

NECESSRY ASSET USEFUL SOME USE NO NEED >10x- 10%x- 0.K. 10x+ 100x+ 1000+ >1000x+
GROUP TOTALS 12 26 8 2 0 0 15 27 0 0 0 0
CONSENSUS J-==1-1 [EEE T -1
EXPERT TOTALS 3 4 3 Q 0 0 3 6 0 0 0 0

CONSENSUS R |=mmmmmmm- l b-=moome- -
C. Advanced data base management system.

NECESSRY ASSRET USEFUL SOME USE NO NEED >10x- 10x~- 0.K. 10x+ 100x+ 1000x+ >1000x4

GROUP TOTALS 33 10 3 0 1
CONSENSUS famlmmmmmmmmm ;
FXPERT TOTALS 7 3 1 0 0
CONSENSUS P R |
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APBLICATION RESCRIPTION

Freight Rate Service -- The availability of a freight rate service to 20 percent of the interstate
shippers. The system would allow retrieval of freight rates and the determination of the optimum
rate and route. : .

A
IMPACT_AND_VALUE
IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOT BF
MAJOR SIGNIF. LITTLE no VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 2 12 38 9 12 37 11 6 27 21 1
EXPERT TOTALS 1 4 12 4 6 12 2 ) L 8 6 0
IMPLEMENTATION DATE
. 1970-71 72-74 75-77 78-80 81-85 [LATER NEVER
GROUP TOTALS 0 1 12 40 3 0 0
CONSENSUS f-1-1
EXPERT TOTALS 0 0 3 12 1 o] 0
CONSENSUS I-1-1
REQUIRED CAPABILITIES
4. Advanced data base management system.
NECESSRY ASSET USEFUL SOME USE NO NEFD >10x- 10%x- 0.K. 10x+ 100x+ 1000x+ >1000x+
FROUP TOTALS 31 13 1 0 2
CONSENSUS BELI R R R e |
EXPERT TOTALS 11 3 1 0 Q
CONSENSUS RN R ]
B. Availability of the application programs from a service organization $200 per month.
NECESSRY ASSET USEFUL SOME USE NO NFEED >10x- 10x- 0.X. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 13 30 2 0 2 0 0 39 4 0 0 0
CONSENSUS |=mmmemenam | -1 [-1~1
EXPRRT TOTALS 5 8 0 0 1 0 0 13 1 0 0 0
CONSENSUS femmmeamee -1 I=1-1 -
,//7
B
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_ to move freight, shipment traces, and bills to be interchanged directly.

APPLICATION_DESCRIPTION

Interconnected Shippers and Carrier Systems -- The offering by 5 percent of the interstate freight carriers
of the ability to interconnect their systems to those of the shippers they serve to allow the authorization

IMPACT AND VALUE

IMPACT ON SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF, LITTLE vo VERY MODERT MARGINAL  VERY MODERT MARGINAL TMPLEMENTED
GROUP TOTALS_ 2 13 36 7 10 37 9 7 25 12 6
EXPERT TOTALS 1 3 8 2 1 12 1 2 6 4 0
IMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 0 0 2 38 13 0 0 ;
CONSENSUS 3 I=1-1 |
EXPERT TOTALS 0 0 1 9 3 0 0
CONSENSUS I-1-1
ACCELERATING AND RETARDING FACTOR

A. Nationalization of transportation systems. e

ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 LATER NW®VER

GROUP TOTALS 7 17 11 1 0 5 6 1 5 10
EXPERT TOTALS 3 3 2 0 0 2 1 0 2 2
REQUIBED CAPABILLITIES

A. Network control.

NECESSRY ASSET USEFUL SOME USE NO NEED »10x-  10x-  O.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 3y 9 1 1 1
CONSENSUS R |
EXPERT TOTALS 10 0 1 0 0
CONSENSUS f==1-1

- B. Massive communication interface - 1000 lines.

NECESSRY ASSET USEFUL SOME USE NO NFED >10x- 10x%- 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 32 12 2 0 0 0 0 35 5 0 0 0
CONSENSUS |==]mmmemeee- | J=1-1
EXPRRT TOTALS 9 1 1 0 0 ) 0 8 0 0 0 0
CONSENSUS f-=1-1 |-1-1

C. Advanced data base management.

NECERSSRY ASSET USRFUL SOME USE NO NEED >10x%- 10x%- 0.K. 10x+ 100x+ 1000x+ >1000x+
GROUP TOTALS 32 12 1 0 1
CONSENSUS R R e ]
EXPERT TOTALS 9 1 1 0 0
CONSENSUS l-=1-1
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Nationwide Coordination of Intermodal Freight Shipments -- The existence of a system to allow the .
scheduling, coordination and monitoring of freight shipments using any combination of transportation o

services (train, truck, air, waterway, etc.).

N
IMPACT AND_VALUE
IMPACT OF SOCIETY REASONS FOR IMPLEMENTATION WILL
PROFITABLE TO IMPLEMENTOR USEFUL TO PUBLIC NOT BE
MAJOR SIGNIF. LITTLE NO VERY MODERT MARGINAL VERY MODERT MARGINAL IMPLEMENTED
GROUP TOTALS 12 34 23 4 28 33 5 21 32 9 19
EXPERT TOTALS 1 3 3 0 3 2 1 n 2 0 1
IMPLEMENTATION DATE
1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 0 0 0 39 20 L 0
CONSENSUS [ r
EXPERT TOTALS 0 0 0 4 3 0 0
CONSENSUS , f=l-eeeeem- !
ACCELERATING AND _RETARDING FACTORS
A. Government ownership of all freight shippers.
ABSOLUTE POSSIBLE NO EFFECT 1970-71 72-74 75-77 78-80 81-85 LATER NEVER
GROUP TOTALS 20 19 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>