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From the Editor

The Japanese economy has not yet
begun to shown any signs of recovery
from the ongoing recession. Politics in
Japan are currently undergoing major
changes, as is evidenced by the fre-
quent changes in those holding office
and the movements in recent times
directed toward reorganizing the po-
litical system.

Under these cireumstances, the envi-
ronment surrounding informatization
in Japan has also begun to gradually
change as well, That is, the focus of
informatization, which was previously
. on industry, has, since the second half
of the 1980s, been shifting toward the
home, local regions, and social systems.
This has led to a growing awareness of
the importance of transforming social
systems into information systems, This
trend is being seen in all nations where
informatization has advanced. Many
countries plan to focus on this field as a
kernel strategy for promoting national
informatization. The national infor-
mation infrastructure (NII) concept
introduced by the Clinton and Gore Ad-
ministration has exerted an especially
significant impact on major countries,
including Japan.

Previous approaches to the informati-
zation of social systems now is being
reviewed in Japan, and a new approach
is being searched for, partly because of
the recent setback in the macro econo-
my as a whole. The new approach is

aimed at developing information-based
social systems that meet increasingly
diversified needs and implement new
technical trends such as personal and
multimedia technologies on the basis
of previous progress in informatization.

The current trends in information tech-
nolegy such as downsizing, open sys-
tems, networking, and end-user com-
puting continue to grow. “Everywhere
computing,” which has been proposed
by the Basic Policy Subcommittee of
the Information Industries Committee
under the Industrial Strueture Coun-
¢il, is becoming a reality. The problem
of how to acquire the personnel who
are capable of utilizing rapidly advanec-
ing information technology is growing
more acute, however, and a chronic
shortage of highly skilled information
specialists has developed. It has there-
fore become extremely important to pro-
vide informatization personnel with the
education and training they will need
so that they can acquire advanced, spe-
cialized knowledge and technology.
Given the severity of this situation, the
Informatization Personnel Paolicy Sub-
committee of the Industrial Structure
Council has announced a number of
specialization categories for personnel
working in information-related areas.
Based on this announcement, the Cen-
tral Academy of Information Technol-
ogy (CAIT), an organization affiliated
with JIPDEC, has developed 17 new
curricula for education and training.
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The Japan Information-Technology
Engineers Examination Center
(JITEC), another affiliated organiza-
tion, will begin administering exami-
nations for information technology en-
gineers based on the new categories
starting in the fall of 1994.

Taking into account the current situa-
tion of informatization in Japan, the
Information Industries Committee of
the Industrial Structure Council has
summarized the studies made by indi-
vidual subcommittees and submitted a
report in June 1993 on the various tasks
that must be taken up to promote
smooth informatization in our country.
In response to this report, the Ministry
of International Trade and Industry
(MITI) announced the Program for Ad-
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vanced Information Infrastructure in
May 1994, which will serve as the focus
for taking concrete action in implement-
ing these tasks. The program has been
highly evaluated for showing the direc-
tion which informatization should take
in Japan,

The full text of this program is intro-
duced in this issue of JIQ, and I hope
that you will find this issue both useful
and informative.

7T

Yuji Yamadon
Director
Research & International Affairs




Preface

1, Summary of June 1993
Report by Information
Industry Committee of
Industrial Structure
Council, and Subsequent
Developments

In June 1993, the Information Indus-
try Committee of the Industrial Struc-
ture Council issued a report stating
the following:

@ In the current situation in which
the principal means of generating
economic value has shifted from
manufacturing to intellectual activ-
ity and the value of human resources
is becoming increasingly diverse, the
sophistication and enhanced produc-
tivity of intellectual activities are
essential to achieve further economic
development and higher standards
of living, while at the same time
overcoming major issues such as
those related to the global environ-
ment and aging of the population,

@ Although the sophistication of intel-
lectual activities and enhanced pro-
ductivity are possible with the rapid
development of information and
communications technologies, such
as progress in the fields of multime-
dia and networking, information
technology is not being fully ex-
ploited in Japan.

® To encourage the effective use of

information technology, the govern-
ment should implement various poli-
cies including (a) promoting the use
of information technology in the pub-
lic sector, particularly in the areas
of research, education, and admin-
istration; (b) fostering an environ-
ment conducive to the dissemina-
tion of information technology led
by the private sector, through the
establishment of adequate security
measures, standardization, and the
reappraisal and modification of in-
stitutional frameworks in response
to the spread of information tech-
nology; and (¢) promoting the devel-
opment of basic technologies form-
ing the foundation of the advanced
information system. '

Sinee the release of the report, the gov-
ernment as a whole has become well
aware of the importance of information
technology, and policies have been no-
ticeably redirected toward promoting
such technology. In particular, MITI
and other ministries and agencies in-
volved in this area have demonstrated
their commitment to the dissemination

of information technology in their ac-

tivities listed in the supplementary
FY1993 budget and the draft FY19%4
budget for specific policy in FY1994,
while the Telecommunication Work
Group, Administration Reform Task
Force has started to review the regula-
tory framework for the purpose of im-
plementing information-related policies
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in a comprehensive and systematic
manner. In the private sector, various
efforts are being made to disseminate
information technology, including ex-
periments to integrate communications
and CATV, against the backdrop of the
global trend to promote such technol-
ogy and government's actions for de-
regulation in the communications and
broadeasting fields.

On aglobal level, various countries have
also declared their commitment to the
active promotion of information tech-
nology as a key to improving productiv-
ity and developing new industries, such
as the National Information Infrastrue-
ture (NII} proposed in the U.S. or the
Trans-European Network (TEN) Plan
anncunced in Europe.

2. Purpose and Content of
this Program

The purpose of this program is to clearly
define MITI's concept of the directions
that the advanced information infra-
structure society should take, and to
propose specific policy programs for
each field in which information tech-
nology is being promoted in coopera-
tion with the related ministries, based
on the recognition that in the develop-
ment of the new trend, the promotion
of information technology has evolved
from a simple vision to the stage of
actual implementation.

Chapter 1 of this program describes
specific short- and medium-term pros-
pects for the industrial, household, and
public sectors, respectively, in order to
present a detailed outlook for the dis-

JIQ No. 98, 1994

semination of information technology
in these sectors. This is carried out on
the basis of the outlook announced in
the new market creation program in
February 1994, which was an outcome
of broad-based discussions on the ad-
vanced information society., Chapter 1
also outlines a desirable form of net-
working, which is necessary for the
building of an advanced information
systems.

Chapter 2 presents basic concepts in
relation to the role of the government,
as well as basic assumptions regarding
policy making and specific policies for
various efforts to develop an environ-
ment for the dissemination of informa-
tien technology in the publie sector as
well as the private sector, together with
an environment that can ensure a sup-
ply of high-quality information and ap-
plications. These aspects are being
implemented by MITI in cooperation
with the related ministries. Among
them, with regard to the development
of an infrastructure for the dissemina-
tion of information technology and the
provision of high-quality information
and applications, detailed objectives
and the contents of measures curren tly
being implemented, which are financed
in the FY1993 supplementary budget
and the draft budget for FY1994 in
accerdance with the recommendations
of the Industrial Structure Council, are
described.

Moreover, deregulation in the informa-
tion and communications fields is con-
sidered to be a major pillar in develop-
ing an environment for the dissemina-
tion of information technology in the
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private sector, and the report of the
Advisory Group for Economic Struc-
tural Reform recommends that such
deregulation be pursued as a priority
objective. In recognition of this, the
Telecommunication Working Group,
Administration Reform Task Force is
studying concrete measures. It is hoped
that the working group will formulate
recommendations that can be effec-
tively implemented.

In addition to the measures suggested
in this program, there are many other
related measures to promote the dis-
semination of information technology
such as technological development ac-
tivities, but the program mainly focuses
on measures on the demand side. With
regard to measures for the information
industry including technological devel-
opment, discussions are being held by
the Basic Issues Subecommittee of the
Industrial Structure Council as part of
a study on the prospects for industrial
structures and on policy agendas.

3. Need for Comprehensive
Government Program

Since measures for the promotion of
information technology are related to
numerous ministries and, as indicated
in the report of the Advisory Group for
Economic Structural Reform (Hiraiwa
Report) issued in 1993, should be im-
plemented in a comprehensive and sys-
tematic manner, an information tech-
nology promotion program such as this
one needs to be planned and estab-
lished with the participation of all the
ministries involved.

It ishoped that this program will serve
as the starting peint for government-
wide implementation, and that it will
help to establish and implement the
measures concerned by presenting a
specific image of and policies for the
advanced information system to both
the public and the entire governmental
organization.
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Chapter 1 The Emerging Image of
the Advanced Information
Infrastructure Society

1. General

As a result of rapid technological ad-
vancements in the information and
communications fields in recent years,
the advanced information infrastruc-
ture society has evolved from the realm
of possibility toward becoming a real-
ity in the near future. Although draw-
ing a clear overall image of the ad-
vanced information infrastructure so-
ciety is difficult at present, the sim-
plest definition is that the significant
decrease in costs of information trans-
mission and processing, along with
major reductions in time and space con-
straints related to information, will al-
low everyone to obtain, process, and
transmit information equally in the
advanced information infrastructure
society,

In such a society, the dissemination of
information technology will progress
differently in the first-generation in-
formation society, where high-speed
processing of routine work and labor-
saving are promoted through central-
ized information processing, and the
second-generation information society,
which will center around networking
within specific groups of companies,
such as vendors and buyers. It will be
a new type of information environment
characterized by the pervasiveness of
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personal computers, the merchandis-
ing of information through networking
of PCs, the digitalization of all infor-
mation, and the diffusion of informa-
tion terminals to the peneral public
through mass shipments of multime-
dia systems.

In the new information infrastructure
society, anyone will ultimately be able
to obtain and process information from
anywhere in the world no matter where
they are located, through a variety of
media, and to easily transmit their own
information te any point in the world.
The pace of progress toward such a
society, however, varies in the indus-
trial, household, and public sectors ac-
cording to the emergence of actual
needs, cost trends, and development of
application software.

2. Dissemination of Advanced
Information Technology
into Industry

The dissemination of information tech-
nology should have significant effects
on business and research activities by
improving work efficiency and produe-
tivity. If such technology is proved to
be feasible, companies and researchers
will be willing to introduce it. In par-
ticular, the introduction of advanced
infermation systems is proceeded rap-
idly in the following areas.




(1) Dissemination of advanced in-
formation technology into of-
fices

(@ Short-term prospects

Each worker will have a high-quality
personal computer which is connected
to other computers through a LAN,
which, in turn, is connected to other
LANs and databases. Furthermore,
digitalization will enable the central-
ized processing of information on per-
sonal computers.

In the new information environment,
the productivity of intellectual activi-
ties and non-routine work will be sig-
nificantly improved through i) efficient
collection and sharing of data and in-
formation, ii) efficient communication
via electronic mail and other measures,
and iii) efficient group work using
groupware.

Access to LANs via radio will be widely
available through the integration of
wireless and computer technologies,
this will bring about the expanded use
of communications between workers on
the move and their office via electronic
mail, using mobile computing devices
such as a portable terminals and port-
able personal computers. As a result,
time and space restraints on office wark
will be substantially reduced.

(References): In the U.S., the use of
personal computers in offices and the
use of LANs and connection to external
LANSs has significantly progressed (the
use of LAN's as a percentage of the base
of personal computers installed is 66%

in the U.S. compared to 17% in Japan),
and they are widely used for searching
data bases, communicating via elec-
tronic mail, groupware applications,
ete.

@ Medium- and long-term prospects

As the increased application of multi-
media brings about greater utilization
of video information, the use of video
telephony, videoconferencing and elee-
tronic mail with images and sound,
making use of LANs and personal com-
puters, will be expanded and the effi-
ciency of office work will be further
improved.

(2) Advanced information technol-
ogy for corporate manufactur-
ing systems

@ Short-term prospects

By connecting remote bases for produe-
tion, development and sales by network,
information on demand or inventories
of products at each point will be dis-
tributed on a real-time basis, and mana-
gerial decisions and production plan-
ning will be carried out more efficiently.

® Medium- and long-term prospects

Utilizing the networks described above,
the entire manufacturing system rang-
ing from order processing, product de-
velopment and design to production and
distribution will be integrated into an
intelligent manufacturing system
{IMS). As production lines and process
equipment are integrated under a sin-
gle system, a flexible manufacturing
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system capable of responding to
changes in demand and other factors
will be established, and the global shar-
ing of development and production re-
sources will be attained. This will en-
able efficient manufacturing and man-
agement for the entire company.

(3) Advanced information technel-
ogyin businesstransactionsand
product development

(® Short-term prospects

With the expanded interconnection of
corporate LANs, EDI and electronic
mail will be widely used and ordering
and delivery of documents, which has
been handled by hand delivery or mail
up to now, will be performed through
information networks. This will sig-
nificantly reduce the time required and
costs of such transactions and result in
fewer errors, thereby improving corpo-
rate management. Moreover, the use
of EDI for ordering will promote the
simplification and enhanced efficiency
of Japanese business‘ practices, which
is criticized as complicated and unclear.

(Note): EDI {Electronic Data Inter-
change):

Exchange of data on transactions in-
cluding ordering data between compa-
nies through computer networks

@ Medium- and long-term prospects

With the advancement of multimedia,
the types of data transferred via net-
works will expand from text to image
data such as design drawings and speci-
fications. Asadvanced communications
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media such as electronic mail and
videoconferencing become widely used,
closer understanding of intentions and
information sharing between compa-
nies will become possible and new types
of business cooperation will be pro-
moted.

(4) Advanced information technol-
ogy in research

@ Short-term prospects

The introduction of high-performance
workstations and supercomputers that
can make some simulation will improve
the efficiency and sophistication of re-
search and development.

The research sector is the leading user
of Internet. With the further develop-
ment of networking, communication
and cooperation between researchers
and information retrieval will be addi-
ticnally advanced.

® Medium- and long-term prospects

Accompanying the enhancement of the
functions of computers and software
available to researchers, the major ap-
proach in research wili shift from ex-
perimentation to analysis by compu-
ter. Itis hoped that the development of
information data bases and simulation
techniques will bring about a signifi-
cant decrease in the costs and time
required for research and development
activities.

3. Dissemination of Ad-
vanced Information Tech-
nology into Homes




As described above, advanced informa-
tion technology will disseminate rap-
idly in the industrial sector following
the principle of economic rationality, if
the economic effects are greater than
the costs involved. However, the intro-
duction of information technology to
homes is attainable only if consumers
become used to the new forms of serv-
ice apart from the issue of cost. If the
costs are reduced, advanced utilization
of information in this area will be rap-
idly realized, with increased demand
for services providing one-way trans-
mission of images such as video-on-de-
mand and home shopping, or services
utilizing packaged media including CD-
ROM. On the other hand, for services
which require high-speed and high-vol-
ume interactive data transmission such
as remote medical services and remote
education, a specific concept of the ap-
plications and their usefulness has still
to take shape.

(1) Diversified choice of informa-
tion

The promotion of information services
will make diversified information meet-
ing individual needs available at home.

(@ Short-term prospects

Along with the diversification of infor-
mation which is currently provided via
networks, some information provided
via other media including paper will
also be transferred to networks.

(Examples) With the spread of CATV,
multichannel broadcasting will be in-
augurated and various programs meet-

ing diverse interests and concerns will
be provided.

Movies, programs and games will be
available at any time desired by view-
ers through video-on-demand and
game-on-demand services.

Electronic newspaper services will be
established to complement conventional
newspapers and provide more detailed
information.

Multimedia games and multimedia
publications will increase accompany-
ing the improvement and dissemina-
tion of digital packaged media includ-
ing CD-ROM.

@ Medium- and long-term prospects

While information will be mainly se-
lected from menus offered by each in-
formation service provider in the short
term, in the medium and long term
each home will be able to access elec-
tronic libraries and electronic muse-
ums around the world via networks,
allowing users to readily search and
obtain worldwide information on books
and art based on their own particular
interests.

{References): In the U.S., multichannel
broadcasting is already in operation and
many CATV and telecommunication
operators are operating video-on-de-
mand on an experimental basis. Elec-
tronic newspapers are also already in
circulation for a limited number of read-
ers. Electronic libraries and museums
are at the stage of verifying develop-
ment and demand through testing.
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(2) New services utilizing informa-
tion networks

With the proliferation of advanced in-
formation technology, services cur-
rently provided face-to-face will be pro-
vided via networks and advanced serv-
ices will be available at home.

@ Short-term prospects

Services already being partly provided
via telephone and television networks
will become more diversified and ad-
vanced.

(Examples) Services in which consum-
ers receive image data and respond ac-
cordingly, such as home shopping and
home ticketing Home security services
Remote education by one-way trans-
mission of lectures

@ Medium- and long-term prospects

Various types of new interactive serv-
ices, such as medical treatment and
welfare services at home and remote
education and learning, will be pro-
vided via networks and consumers will
be able to use these services related to
daily life at home without limitations
of time.

However, these new services are based
on different concepts from these of the
respective conventional services, For
example, whether remote education
available at home will have the same
level of effectiveness as traditional
school education or whether there is
demand for such a form of education
has not been verified at present. There-
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fore, it is necessary to place priority on
the development of attractive applica-
tions and clarification of the issues in-
volved, such as the scale of real de-
mand and the possibility of cost reduc-
tions to encourage an expansion of de-
mand.

(References): In the U.S., these serv-
ices are being actively commercialized
and home shopping has been found to
have strong potential. For other serv-
ices, however, particularly interactive
type services, the situation is still in
the phase of research into the scale of
demand through test operations.

{3) Increase of information send-
ing from home

In the advanced information infrastruc-
ture society, the cost of sending infor-
mation will be very low and individu-
als will be able to transmit information
throughout the world.

@® Short-term prospects

Until now, the amount of information
sent by individuals from their homes
has been far less than that sent by
companies. However, along with the
spread of personal computers at home,
the opinions and views of individuals
will be readily transmitted from home
to the world using Internet and per-
sonal computer communications.

{References): In the U.S., Internet and
personal computer communications
have already been widely introduced
in homes and are in active use.




@ Medium- and long-term prospects

Information sent from homes will be
mostly limited to text information in
the short term, but with the develop-
ment of multimedia, the opinions and
views of individuals will be clearly ex-
pressed on personal computers at home
using image, sound and text. This will
unleash a wide range of communica-
tions, such as individuals producing
video software and transmitting it to
the world.

4. Dissemination of Advanced In-
formation Technology into Pub-
lic Sector

Since the government is an important
element of the economy and society,
and public services provided by the gov-
ernment are essential for daily life, the
dissemination of information systems
in the public sector serves as a basis for
the same process in the overall society.
From an international point of view,
the adoption of information technology
by the public sector in Japan lags far
behind and there is an urgent need for
development in this field. The promo-
tion of advanced information systems
in the public sector should contribute
to improvements in public service in
terms of efficiency and effectiveness.
The following are expected develop-
ments of the advanced information tech-
nology in the public sector. (Details
are discussed in Chapter 2.)

(1) Education

The scope of education and learning
will be extended beyond conventional
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teaching in classes, with students be-
coming able to access information from
throughout the world. Remote educa-
tion, joint learning with schools around
the world and learning through imagi-
nary experiences with interactive simu-
lation will be available. As a result,
more advanced and active styles of edu-
cation will be realized on a practical
level.

{2) Research

In national research institutions, ac-
companying the introduction of per-
computers such
supercomputers, establishment of
LANSs, progress of high-speed research
networks to connect them and upgrad-
ing research data bases both the effi-
ciency of research and the level of tech-
nology will be improved.

formance as

(3) Medical and welfare services

Accompanying the development of net-
works between hospitals and medical
data bases, doctors based in local com-
munities will be able to examine and
treat patients at hospitals and homes
with the support and advice of special-
ists in the field. As welfare services at
home using these networks become
widely provided and the social partici-
pation of elderly people increases, a
social environment will be created
which makes the lives of elderly people
easier.

{4) Public administration

A larger volume of publicly released
administrative information such as sta-
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tistics will be available through data
bases and will be widely used by the
private sector, Administrative man-
agement will be more efficient and ad-
vanced and administrative services will
be automated with paperless work. As
a result, administrative services will
be higher in quality and more efficient.

(5) Libraries

Electronic data processing of documents
in libraries and the global connection
of libraries via netwarks will form an
electronic library system in which docu-
ments are provided through networks,
Users of the library will be able to use
intellectual properties stored in differ-
ent locations throughout the world.

5. Impact of Disseminating
Advanced Information
Systems

The transformation to an advanced in-
formation infrastructure society should

bring about significant changes in all
industries and economic activities as
well as in people’s daily lives.

That is, many new businesses will
emerge in the information and commu-
nications industries as well as other
existing industries (see References),
and both quality and productivity will
be upgraded in all industries through
improved productivity in intellectual
activities.

Moreover, as limitations on informa-
tion in terms of time and distance will
be substantially reduced, disparities in
the sending and receiving of informa-
tion between urban and local areas
should be corrected and the revitaliza-
tion of rural areas should be promoted.
At home, the volume of information
that individuals can receive and send
will increase noticeably and this will
make a major contribution to the pro-
motion of a society filled with life-en-
riching resources.

(References) : Prospects for Information- and Communications-Relaled
Industries in New Market Creation Program

1990 2000
Finance and . Informalion and
Industry Insu::niré Automobiles Communication
Market Scale 31.3 40.0 61~70 {trillion yen)
Prodae ol 871.6 1194.3 (triltion yen)
Share 3.6% 4.6% 5.1~5.9%

(Notel} Figures for 1990 are quoted from the Inter-Industry Relations Table (Bulletin).
(Note2) Domestic production in the year 2000 is estimated assuming an average annual
growth rate up to that year of 3.2% (cstimate of real economic growth rate by

Industrial Structure Council).
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6. Networks for Advanced
Information Infrastruc-
ture Society

(1) General

Networks consist of devices connected
through infrastructure such as com-
puters and software. In the advanced
information society, networks should
have the following characteristics,

@ Networks formed by integrated tel-
ecommunications infrastructures to
meet diversified needs and technologi-
cal innovations

As described in this chapter, in the
advanced information society it is ex-
pected that various applications will
become available in each area, and that
various types of information from text
to images will be distributed and proc-
essed in a variety of forms. Therefore,
the telecommunications infrastructures
that form the basis for information dis-
tribution must meet diverse needs in
terms of mobility, bandwidth (volume
of transmissions and their scalability),
direction {one-way or two-way), cost,
and so on {Table 1).

On the providers’ side, on the other
hand, it will be technically feasible to
provide various telecommunications
infrastructures having specific charac-
teristics in line with the rapid develop-
ment of information and telecommuni-
cations technology. It is not a matter
of one telecommunications infrastruc-
ture being superior to others in all re-
spects; rather, they will evolve through
functional sharing and competition to

13

meet various needs of users (Figure 1).

The choice of telecommunications in-
frastructures that meet the needs of
users will be further diversified by the
advancement of application technolo-
gies, and this will stimulate competi-
tion between them.

{(Examples)

With the development of video com-
pression technology, the bandwidth
needed for a telecommunications infra-
structure will become narrower. Asa
result, users will be able to choose the
level of compression and telecommuni-
cations infrastructure according to the
costs involved and functions provided
(Figure 2).

As materialized in Internet, user-owned
devices such as computers will partly
serve as the transmission and switch-
ing functions offered by telecommuni-
cations operators.
will be able to choose the combination
of transmission functions offered by tel-
ecommunications operators and the
users' own computers according to costs
and functions.

As a result, users

In the advanced information infrastruc-
ture society, it is desirable that an in-
tegrated environment be developed
where various telecommunications in-
frastructures with specific characteris-
tics are available and competing with
each other, and where users can choose
the one which meets their needs. Such
an environment will be fostered through
the development of telecommunications
infrastructures, which will be realized
through technological innovations made
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Inf on support for sales staft Qo]0 FPLMTS, satellite ielephone
getworks for | Video Transmission ngléﬁ:m?) video transmission O O 1 satellite broadcasting, multichannel CATY
omes [Multichannel video wansmission 5 1 | | 1 16 | toit oot bt 5 orr . et 1o poatr ]
050 cramers)_ " 1911 || | | dwinsantactroocssivg gial CATY, o e CATY_ |
Video on demand O O {4 | digital CATV, ADSL, B-ISDN
o e et i s —— N —————— e i i e e e —— o N SR W W e S S A ————— ———— — — — — — -
PC Based Communica- g?‘sr:,%a' andcmﬁ:ftlyﬁ A10|0 ISDN, telephone, mobile telephone, HDSL
tions | ihdormation eiaaa) L | || VL VT . .
Retrieval and broadcast of
pe etrieval and bro wnity 9] L1010 B-ISDN, N-ISDN, HDSL
ormation (multimedia)
) . Inderactive video communicaions Fay B-ISDN, private leased line, HDSL
ggﬁ?{gm for | Distant Learning | THCTACHVE VICk0 commumicax os |0 | O | e e e -
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Telemedicine - [PhoRgedigmsisteiparoiog) (O | | | & | A | |ervae ks i brgo-capecity el ommunicasons BISON
Medical picture transmission @ FANS AN private leased line, N-ISDN, frame relay
Compatee analysis of medical ola ola private leased line, N-ISDN, frame relay, B-ISDN, HDSL
{e.p., artificial bone structure, etc.)| | 1 N T I
E‘“‘""Em“ﬂgﬁ support trough | ~ alola Jarge-capacity satellite communications

* Also necessary where several types of media

Table 1. Examples of telecommunications infrastructure for various applicauons (immage and text information, e1c.) are used.
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by private companies in continuous
competition with each other over
charges and functions (Figure 3, Source:
OECD '"Telecommunications and
Broadeasting (1992)™),

@ Seamless network

Seamlessness means the ability of us-
ers to be connected to all other users
around the world and to share all in-
formation through the network with-
out any obstruction due to differences
in telecommunications infrastructure
or connected devices. Seamlessness is
therefore a highly important concept,
and represents an essential character-
istic of the network,

Until now, the primary role of the net-
work has been to ensure that telecom-
munications infrastructures could be
connected with each other and that sig-
nals could be transmitted smoothly be-
tween different infrastructures.

In the advanced information society,
however, the network will go beyond
the mere smoothing of signal transmis-
sions. As materialized in Internet,
which connects 2 million host comput-
ers around the world, users will he able
to command an array of computers
through their own computers, or com-
puters connected by a telecommunica-
tions infrastructure will work together
to process information. That is, a

Mbps
600
Bandwidth for transmission
of HDTV
100 - |'/
10 4~
Bandwidth for e (HDSL)
transmission of NTSC
1.5 +
N-ISDN
1985 2000 2015 Year

Figure 2. Video compression and telecommunications technology
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number of separate computers will work
as if they were a single unit.

As various types of information (.e.,
contents) such as publications, video,
data, etc. are transformed into digital
data and stored, such information will
be accessible through networks as de-
scribed above and shared by all people
around the world.

To establish a seamless network, in
addition to the connection of telecom-
munications infrastructures it is nec-
essary to convert the information into
interoperable digital data and to real-
ized advanced mutual operation in
which different types of computers work
together to process information.

Supplement: Concept of
Infrastructures for
Broadband Telecommunica-
tions

Based on the foregoing discussion, this
section examines the current status and
prospects of infrastructures for
broadband telecommunications, which
are increasing in importance.

@ Technical development of telecom-
munications infrastructures

Infrastructures for broadband telecom-
munications are divided into those for
two-way telecommunications (sym-
metrical broadband telecommunica-
tions infrastructures) and those for one-
way telecommunications (asymmetri-
cal broadband telecommunications in-
frastructures). Technologies for each
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type of infrastructure are being devel-
oped as follows.

a. Infrastructures for two-way broad-
band telecommunications (Symmetri-
cal broadband telecommunications in-
frastructure)

Among the infrastructures for two-way
broadband telecommunications, B-
ISDN, which consists of subscriber op-
tical lines (optical fiber lines from the
switching device to the subscriber) and
ATM switching devices, 1s the most
technically feasible, However, it should
be understood that the following un-
certain factors are associated with the
field of B-ISDN.

With the future development of video
compression technology it is expected
that the bandwidths required for trans-
mission will become smaller, thus al-
lowing many applications to be trans-
mitted by copper wire and radio.

Instailation costs are expected to be
significantly reduced (Figure 4).

The most appropriate form of telecom-
munications infrastructure from the
switching station to the subscriber may
vary in line with cost reductions or the
purpose of telecommunications (Table
2).

Depending on the future directions of
technical development, the economic
effects of B-ISDN and video transmis-
sion networks using the same optical
fiber lines or separate lines may vary
{Table 3).




3
b
8
© for residential use
2
52 for busi
O O DUSINESS UsSC
[«
cost of metalic cable
1
0 1 1
1993 1997 2000~2005 Year
Figure 4. Economic trend in optical networks (targets)
Source: "Basic Plan of NTT toward Multimedia Era"
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Table 2, Types of installation for optical fiber subscriber line
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Table 3. Sharing of optical subscriber line by B-ISDN and video distribution

With the future development of radio
technology, two-way broadband tel-
ecommunications infrastructures using
the subscriber wireless network may
have economic advantages over those
using the subscriber optical fiber net-
work.

b. Infrastructures for one-way broad-
band telecommunications infrastrue-
tures (Asymmetrical broadband tele-
communications infrastructure)

Although infrastructures for one-way
broadband telecommunications can be
built with B-ISDN using the subscriber
optical fiber network and ATM switch-
ing devices that are employed for two-
way broadband telecommunications
infrastructures, the following telecom-
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munications infrastructures can also
be applied. The advantages of each
infrastructure may vary depending on
future technical development and other
factors.
- Digital CATV
- Digital satellite broadcasting
- Wireless cellular video transmission
using microwave
- Video transmission through ad-
vanced use of copper wire telephone
networks

@ Demand for and future development
of telecommunications infrastructures

Based on the techaical developments
discussed above, the demand for and
development of broadband telecommu-
nications infrastructures in the indus-




trial and household sectors can be de-
scribed as follows.

a. Industrial sector

{a) Demand for telecommunications in-
frastructures

The demand for breadband telecommu-
nications infrastructures in the indus-
trial sector is expected to increase sub-
stantially in the following areas.
- Connection of internal and external
LANs
For videoconferencing using PCs,
video electronie mail, high-speed
transmission of high-volume data
such as design drawings, database
searches, etc.
- Remote access to supercomputers for
research, design, etc.

{b) Future development of telecommu-
nications infrastructures

In the areas mentioned above, it is nec-
essary to build telecommunications in-
frastruetures which can handle the two-
way transmission of high-volume data
at high speeds, and which allow data of
various speeds (image data, text data,
ete.) to be transmitted. At present,
broadband ISDN using the subscriber
optical fiber network and ATM switch-
ing devices is the most feasible tech-
nology in terms. of providing both the
features of broadband and scalability
of transmission volume. However, pri-
vate leased line services can also take
advantage of such an infrastructure
depending on the scale of transmission
and user charges. Therefore, private
operators should take the initiative in
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competitive development of
broadband ISDN on the basis of a wide
range of considerations, such as
changes in demand, technical advance-
ments, and competition with other tel-
ecommunications infrastructures.

the

b. Household sector

Demand for broadband telecommuni-
cations infrastructures in the house-
hold sector is expected to occur in vari-
ous areas. These areas are classified
into two major categories; namely, de-
mand for one-way broadband telecom-
munications from information provid-
ers to home users, and demand for two-
way broadband telecommunications in
which video can also be transmitted
from homes.

{a) Demand for one-way broadband tel-
ecommunications infrastructures
(Asymmetrical broadband telecommu-
nications infrastructure)

The following are examples of applica-
tions for one-way broadband telecom-
munications infrastructures:

- Multichannel TV broadcasting

- Video-on-demand
(Games-on-demand
Home shopping
Home ticketing
Electronic museums

1

The demand for these applications will
significantly increase if they are offered
at reasonable charges.

All of these applications require the
function of transmitting video informa-

tion and signals for the selection of
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video information from information pro-
viders to homes (Asymmetrical band-
width).

(b) Demand for two-way broadband tel-
ecommunications infrastructures (Sym-
metrical broadband telecommunica-
tions infrastructure)

The following are examples of applica-
tions requiring two-way broadband tel-
ecommunications infrastructures:
- Remote education using video
- Medical treatment at home using
video
- BHigh-quality video telephony
- Transmission of multimedia works
expressing the opinions of individu-
als :

Among these applications, education
and medical treatment are services that
have been provided on a person-to-per-
son basis so far, and. the level of de-
mand and other factors when they are
provided through telecommunications
systems have not been evaluated in
detail. For high-quality video telephony
and the transmission of multimedia
information from homes, although de-
mand can be expected in certain homes
it is uncertain whether volume demand
exists,

(¢) Development of telecommunications
infrastructures

As described above, in the household
sector there is expected to be some de-
mand for one-way broadband telecom-
munications infrastructures, but de-
mand for two-way broadband telecom-
munications has not yet been verified.
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Also, considering the uncertainties re-
garding the direction of technologies
for two-way broadband telecommuni-
cations infrastructures, the expected
reductions in installation and mainte-
nance costs, and the diversification of
ong-way broadband telecommunica-
tions infrastructures, it is difficult to
determine the most appropriate tel-
ecommunications infrastructures and
the timing of their development. Pri-
vate companies should therefore build
broadband telecommunicatiens infra-
structures with the technology and tim-
ing which are the most suitable for each
assumed area of demand (Table 4).

¢. Public sector

(a) Demand for telecommunications in-
frastructures

The following are examples of applica-
tions which may require broadband tel-
ecommunications infrastructures in the
public sector:

- Remote diagnosis by medical spe-
cialists using real-time high-defini-
tion video

- Super-high-speed research networks

- Remote education using video
(school education, lifelong education)

- Provision of data including admin-
istrative infermation using video

Since these applications are still at the
testing or planning phase, specific de-
mand for each of them has not been
verified. In the same manner as for the
industrial and household sectors, the
demand for telecommunieations infra-
structures in terms ofbands, directions
(one-way or two-way), scalability, ete.
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gggﬂf anon Direction Form of Transmission Applications gigégﬁgstf]g; Applicable Broadband Networks
Industry | One-way (Asymmetrical)
video transmission
applications
Two-way (Symmetrical) | Broadband for both |- Connection of high-speed LANS | Near fuiure - Subscriber optical fiber network
communications up-link and down-link |- Remote use of supercomputers and ATM switching (*)
applicaitons for designing and other - Coaxial wire and optical fiber
purposes hybrid network
- HDSL (cable)
- Large capacity geostationary
satellite
- Private leased lines
Household | One-way (Asymmetrical) |Broadband for - Video-on-demand Near futer - Digital CATV
video transmission down-link and mainly |- Multichannel broadcasting (Cost reductions |- Digital satellite broadcasting
applications narrowband for up-link | - Home shopping required.) - Subscriber optical fiber network
- Video databse retrieval and ATM switching (¥*)
- Wireless CATV
- Coaxial wire and optical fiber
hybrid network
- ADSL (cable)
Two-way (Symmetrical) | Broadband for both |- Advanced remote diagnosis Uncertain - Subscriber optical fiber network
COMmMUNICations up-link and down-link |- High-quality video telephony [ (Verification of | and ATM switching (*)
applicaitons - Distant learning uscfulness of |- Coaxial wire and opucal fiber
- Transmitting multimedia works | application hybrid network
required.) - HDSL (cable)

(Note) Down-link : from center to subscriber

{*) Not an established future technology

Up-link : from subscriber to center

Table 4. Applications Using Broadband Network and Their Applicable Networks




differs according to each application.
Therefore, the form of telecommunica-
tions infrastructures required can be
expected to vary depending on the ap-
plications selected by schools, hospi-
tals, administrative agencies, etec.

(b} Development of telecommunications
infrastructures

Based on the above considerations, in
the public sector it is important to verify
the demand for various applications and
to determine the directions in which
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advanced information systems will be
promoted, and then, as a pioneering
user, to select the most appropriate tel-
ecommunications infrastructures for
each application from the various tel-
ecommunications services provided by
private operators.

The promotion of advanced informa-
tion systems in the public sector is ex-
pected to contribute to the development
of telecommunications infrastructures
through the pioneering application of
advanced telecommunications systems.




Chapter 2 Desirable Basic Policy
Directions for Realizing the Advanced
Information Infrastructure Society

1. General
(1) Expected role of government

Moves toward the advanced informa-
tion infrastructure society should be
led by the private sector as clearly
stated in the National Information In-
frastructure (NII) plan, while the role
played by the government will be to
supplement and reinforce the initia-
tives taken by the private sector. In
other words, the advanced information
infrastrueture society will basically be
materialized by users making active
efforts to promote the introduction of
information systems and by informa-
tion-related industries supplying ad-
vanced products and services, in a di-
verse, advanced, and seamless network
environment prepared by the private
sector. Consequently, it is important
that the government make efforts to
promote the introduction of informa-
tion systems in the public sector as one
of the users of such systems, while at
the same time making improvements
to the environment so that the ingenu-
ity and vitality of the private sector
can be actualized to the maximum ex-
tent. With policies toward the realiza-
tion of advanced information systems
being promoted in varions regions in-
cluding the United States, Europe, and
Asia, Japan should also push forward
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with such policies through international
cooperation as occasion demands.

@ Promotion of information systems
in the public sector

The public sector is a sphere where the
government is one of the users of infor-
mation systems, and at the same time
15 expected to make positive efforts to
promote the intreduction of informa-
tion systems for the following reasons.

a. Promotion of information systems in
the public sector 1s expected to have a
major effect on the upgrading of educa-
tion and research and the improvement
of administrative services. However,
this sector greatly lags behind in the
introduction of advanced information
systems compared with private sector.

b. With the dawn of the advanced in-
formation infrastructure society, high-
quality contents including data bases
and advanced services will need to be
provided through infermation systems.
The government possesses vast infor-
mation resources including administra-
tion-related data and bibliotheca in li-
braries, and at the same time is the
main bady for furnishing such essen-
tial services as education, medical and
welfare services. Thus the govern-
ment is expected to play an important
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role as a supplier of contents and serv-
ices in the information society.

¢. Since the public sector has a many-
faceted relationship with the activities
of the private sector, the introduction
of information systems in the public
sector will have a major impact on the
introduction of such systems in the pri-
vate sector. (For example, promoting
paperless applications, etc. through the
promotion of advanced information sys-
tems in the administrative area will
serve as a strong driving force for the
realization of a paperless environment
in the private sector.)

® Improvement of environment for
promotion of information systems in
the private sector

The government is expected to actively
tackle improvement of the environment
to allow the ingenuity and vitality of
the private sector to be actualized to-
ward promoting the introduction of in-
formation systems. The main areas
involved are as follows:

a. Computer security measures

b. Promotion of standardization

c. Review of various systems in response
to the progressive introduction of in-
formation systems

d. Protection of intellectual property
rights and facilitating reuse of intellec-
tual properties

@ Improvement of environment for
providing high-grade contents and

applications

Needless to say, the government is not

applications for the information soci-
ety. The supply of a diverse assort-
ment of contents and applications based
on the ingenuity and innovativeness of
the private sector is also important,
and improvement of the environment
for this purpose is a crucial political
task to be performed by the govern-
ment,

@ Improvement of environment includ-
ing deregulation for enhancement
of telecommunications infrastruc-
tures

As mentioned earlier, it is desirable
that a compound telecommunications
infrastructure environment be materi-
alized where a variety of telecommuni-
cations infrastructures making maxi-
mum use of the fruits of technical inno-
vation are provided to users, in a situa-
tion of constant competition over func-
tions and costs in response to diverse
needs in each area of the industrial
and household sectors. For this pur-
pose, it is considered to be of the great-
est importance that the government,
through deregulation in telecommuni-
cations, broadcasting, and other areas,
create an environment in which pri-
vate enterprises improve telecommu-
nications infrastructures in a competi-
tive situation. (Concrete steps toward
deregulation are currently being stud-
ied by the Administrative Reform Pro-
motion Headquarters and the Telecom-
munications Council.)

(2) Necessity of integrated and sys-
tematic policy development

the only body providing contents and The policies mentioned in (1) above in-
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volve various ministries and agencies.
Hence, for the integrated and system-
atic implementation of such policies, it
is necessary that the related ministries
and agencies together formulate a non-
partisan integrated political plan re-
garding the promotion of information
systems in Japan, and that a structure
be established in which each ministry
and agency pushes forward these poli-
cies through mutual cooperation in line
with this plan.

2. Information Technology
in Five Public Sectors

As already mentioned, the promotion
of information systems in the public
sector is of great significance in realiz-
ing the advanced information society
in Japan.

This is a sphere in which the govern-
ment, as the sc-called mainstay of the
intreduction of information systems,
should make active efforts from a long-
term viewpoint. At present, a concrete
action program formulated taking the
future outlook into account is being car-
ried out in five areas: education, re-
search, medical and welfare services,
administration, and electronic librar-
ies. This program, with funding from
the supplementary FY1993 budget for
specific policy in FY1994, is being im-
plemented through close cooperation
among the National Diet Library, the
Management and Coordination Agency,
the Science and Technology Agency, the
Ministry of Education, the Ministry of
Health and Welfare, and other minis-
tries and agencies.
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The following is a detailed description
of the future outlook and concrete steps
which are being taken in each area.

[1] Education
(1) Outlook

The rapid progress of information tech-
nology, such as the advancements made
in computer technology represented by
multimedia, and the development of -
networking has the potential to open
up new prospects for education and
learning beyond the traditional frame-
work.

® Realization of active study

By taking maximum advantage of the
advanced functions of computer soft-
ware and networks, such learning ac-
tivities as identifying and analyzing
subjects to study and expressing the
results may become more advanced and
active, and the capabilities of learners
including their creative, intellectual,
and expressive powers may be dramati-
cally enhanced.

a. Realization of advanced intellectual
activities

Through the use of advanced tools in-
cluding computer software which can
visually display complicated simula-
tions and groupware which effectively
supports collaborative work, great
progress can be realized in educational
and learning activities.

b. Realization of advanced styles of
expression
The ability to freely use advanced in-
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formation technology will allow easy
handling of various types of informa-
tion including static and moving im-
ages, computer graphics, musie, voice,
character data, ete., making it possible
to express the fruits of education and
study employing a variety of techniques
as well as to dispatch information more
widely via networks.

@ Realization of education and study
transcending restrictions imposed by
traditional classroom teaching

The substantial improvement in infor-
mation processing, gathering and dis-
patching capacities through computers
and networks will permit the following
new developments in education and
study, transcending the various restric-
tions imposed by traditional teaching
in classrooms.

a. Access to worldwide information
Access to electronic libraries, electronic
art galleries, electronic museums, sta-
tistical data bases, and news informa-
tion sources located throughout the
world will be accomplished, and in a
similar manner to teaching materials
currently at hand, desired information
will be able to be searched, retrieved,
and used as materials for study.

b. Real-time aceess

Real-time observation and experience
of natural and social phenomena
throughout the world will be made pos-
sible, and intellectual experiences will
be available as if the user were actu-
ally present at the scene.

¢. Remote education
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Two-way telecommunications will per-
mit education to be offered even out-
side the classroom, or so-called remote
education. In other words, it will be
possible to attend lectures delivered in
different locations and there will be a
remarkable increase in educational op-
portunities for students in various
learning environments. This, in turn,
will offer chances for a wide range of
lifelong studies.

In addition, discussiens on social and
economic problems, language practice,
joint experimental events, and the hold-
ing of joint events will become possible
through direct telecommunications
with schools and students throughout
the world.

d. Virtual experiential study
Advanced computer software will al-
low the realization of education and
study based on virtual experiences in-
cluding, for example, historical experi-
ences, virtual social experiences by
simulation, and experiences of future
trip such as tours inside the human
body and space trips.

(2) The status quo and direction of
concrete measures

In the United States, the National Re-
search and Education Network (NREN)
program is being promoted through
mutual cooperation among federal
agencies as a plan for the improvement
of computer networks in the areas of
research and education, based on the
High Performance Computing (HPC)
Act. The necessity of improving net-
works and developing related technol-
ogy in the areas of research and educa-




tion, as well as the development and
dissemination of applications, is also
stated in the NII initiative. In this
way, efforts are being made to open up
new opportunities for education and
study beyond the traditional framework
of teaching in classrooms and to realize
active study.

(@ Realization of active education and
study

<The status quo>

In order to accomplish advanced intel-
lectual activities and expressions by
students, efforts should be made to de-
velop and supply high-quality educa-
tional computer software and to foster
the information processing capabilities
of teachers. In Japan, full-scale educa-
tion in the infermation field has re-
cently been inaugurated through the
introduction of new courses of study
announced in 1989.

a. The intensive introduction of com-
puters in primary schools and junior
and senior high schools has been car-
ried out in accordance with a 5-year
plan from 1990 established by the Min-
istries of Education and the Ministry
of Home Affairs. At present, while the
number of students per computer aver-
ages 19.2 in the United States (as of
the end of 1991, according to a survey
conducted by Dun & Bradstreet), the
equivalent figure in Japan is 38.6 (as
of the end of 1992, according to a sur-
vey conducted by the Ministry of Edu-
cation).

b. While the volume of educational soft-
ware existing in the United States to-
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tals 15,000 titles, Japan has a dramati-
cally lower volume of 2,500 titles (ac-
cording to a survey conducted by the
Center for Educational Computing),
and the advanced functions of comput-
ers are underutilized.

¢. Although efforts have been made to
improve the information processing ca-
pabilities of teachers through teacher
training activities carried out by the
Ministry of Education, etc., the ratio of
teachers who can provide instruction
on computers is still only 11.3% at
present, and especially in primary
schools this figure drops to 5.9% (as of
the end of 1992, according to a survey
conducted by the Ministry of Educa-
tion).

As described above, Japan lags behind
in the preparation of an envirenment
suitable for carrying out education us-
ing computers, and the fruits of infor-
mation technology development are not
being sufficiently utilized in the educa-
tion field. '

<Concrete measures for FY1994>

The Ministry of International Trade
and Industry will set up the "Educa-
tional Software Development and Uti-
lization Center" in the Information-
Technology Promotion Agency {IPA),
and will take the following measures
in order to develop and provide high-
quality software needed for the pur-
pose of realizing active education and
study.

(a)Development and supply of software
to support intellectual activities
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At the center, such advanced computer
software as following will be developed
and compiled into data bases so that
software developers, teachers and stu-
dents may extensively retrieve and take
maximum advantage of such resources.
- Advanced computer software to al-
low interactive study
Computer software with user inter-
faces that can be easily used in edu-
cational facilities
Computer software which enables
more advanced intellectual activi-
ties through so-called groupware,
supporting collaborative study and
decision-making and various types
of simulation
Computer software to handle and
analyze diverse types of information

(b) Development of software for presen-
tations using computers

Computer software (authoring tools)
permitting editing and manipulation
of video images, photos, word-processed
data, and graphics will be developed
for a wide range of users, from begin-
ners to advanced users. Authoring
booths will be set up and made widely
available where a variety of materials
including those stored in the center can
be edited and manipulated, allowing
desired teaching materials and data to
be freely prepared by taking maximmum
advantage of the software resources.

The Ministry of International Trade
and Industry in its turn will actively
cooperate in the following measures
taken by the Ministries of Education
and Home Affairs.

(a)Promotion of allocation of educa-
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tional computers based on new plan
The Ministries of Education and Home
Affairs will carry out the systematic
introduction of computers by rental or
leasing arrangements, with the aim of]
allocating 22 computers per primary
school, 42 computers per junior high
school, 8 computers per school of spe-
cial education, and 42 computers per
senior high school offering general
courses, over a period of roughly six
years up to 1999.

The Ministry of International Trade
and Industry will cooperate in promot-
ing the allocation of these computers
through the low-interest loan system
of the Japan Development Bank to edu-
cational computer rental husinesses.

(b)System to assign information tech-
nology engineers to prefectural
boards of education

The Ministries of Education and Home
Affairs will implement a system in 1994
to assign information technology engi-
neers as temporary lecturers for the
training of teachers to prefectural
boards of education, as a means of pro-
moting information-related education.
The Ministry of International Trade
and Industry will cooperate in the
smooth execution of this system by pro-
viding information concerning informa-
tion téchnology engineers to prefectural
boards of education through the Center
for Educational Computing.
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® Realization of education and study
transcending restrictions imposed by
conventional classroom teaching

<The status quo>
In the United states, an educational




program called K-12 (kindergarten
through 12th grade) utilizing comput-
ers and networks, intended for chil-
dren attending kindergarten through
primary school, junior high school, and
senior high school, is being developed
across the country. For example, ac-
tivities under The Boulder Valley
Internet Project have been imple-
mented since 1993 for an initial period
of three years by the University of Colo-
rado in cooperation with schocls in the
Boulder Valley district. Inthis project,
new educational methods taking maxi-
mum advantage of Internet are being
studied and educational curricula are
being created accordingly.

In addition, various other initiatives
and experimental projects are being
carried out. Such projects include real-
time information exchanges between
the Nile Expedition and schools; sup-
ply of data about historic books stered
in museums through Internet; access
to information such as real-time pic-
tures of the ocean depths taken by re-
mote-control submarine, organized by
the Montley Aquarium; and videos of
lectures provided via network by the
California State Institute of Technol-
ogy, which can be watched at home
(Virtual University).

In Japan on the other hand, although
the introduction of computers in schools
has been steadily promoted according
to the computer allocation plan of the
Ministry of Education, connections out-
side schools utilizing the computer net-
work have only been executed for ex-
perimental purposes in a very limited
number of schools.
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<Concrete measures for FY1994>

The Ministry of International Trade
and Industry, in cooperation with the
Ministry of Education, will carry out
the following model operations in the
"Educational Software Development
and Utilization Center" to demonstrate
the feasibility of realizing new educa-
tional and study methods as a result of]
the progress of information technology.

a. Creation of model environment for
education and study using computer
networks

A technical environment which enables
education, study and interchanges tak-
ing maximum advantage of networks
will be provided in roughly 100 educa-
tional institutions such as primary
schools and junior and senior high
schools. This will involve the installa-
tion of workstations and personal com-
puters in these institutions which will
be linked with the center via a net-
work, allowing access to the data bases
of the center and the reciprocal circula-
tion of information between schools
mutually connected via the network.
Furthermore, these institutions will he
able to gain access to and dispatch in-
formation throughout the world.

The ministry will also support plans
independently made by individual
schools using such a network.

b. Development and supply of neces-
sary software for computers for educa-
tional use

Software with user interfaces that al-
low easy searching and retrieval as well
as dispatch of information through in-
ternational networks will be developed.
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In addition, the center will compile
materials which can be used in the pro-
duction of teaching materials and other
data into data bases, and will make
these data bases widely available,

[2] Research
(1) Outlook

The following new developments in re-
search will be targeted in an environ-
ment where the promotion of informa-
tion systems in the research area has
progressed in the future, through the
establishment of centers with strong
computing capabilities, enhancement of
distributed processing capacity in
which these centers tackle problems in
cooperation with each other, and the
construction of high-speed networks
which allow a wide range of research-
ers to gain access to the centers.

@ Upgrading of research through ul-
tra-high-performance computers

Accompanying the progress of compu-
ter technology, methods of conducting
research have evolved from activities
centering around tests by trial and er-
ror to activities consisting of modeling
and simulation on computers.

It is well known that the method of
measuring the impact of air resistance
on aircraft and automobiles in motion
has changed from the traditional types
of tests, involving placing clay models
inside a wind tunnel, to computerized
modeling and simulation. Massively
parallel computers and other leading-
edge technologies appearing today will
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break through the limits of computing
performance which traditional comput-
ers have been subject to, and will allow
activities that have been impossible up
to now using traditional research tech-
niques. These will include predicting
the physical properties of compounds
by simulating their behavior on an
atomic or molecular level, designing the
optimum conditions for nuclear fusion,
and elucidating the causes of diseases
through analyses of various types of
genetic code,

@ Enhancing the efficiency of research
by sharing intellectual stock

The improvement of data bases con-
taining the results of research activi-
ties, including test results and infor-
mation on chemical properties, gene,
ete., and the upgrading of retrieval
methods, will allow researchers to share
intellectual stock and greatly improve
the efficiency of research.

At the same time, data from large-scale
tests such as data sent from earth ob-
servation satellites will be widely ac-
cessible to researchers via high-speed
networks. This will expand the possi-
bility of new discoveries, compared to
the present situation in which analy-
ses are performed by only a limited
number of researchers. It is also ex-
pected to become feasible for research-
ers in remote locations to gain access
to large-scale facilities for researching
space and nuclear physics, particle ac-
celerators, and so on, allowing them to
conduct remote tests and make analy-
ses of the results at pultra-high-per-
formance computer bases.




@ Acceleration of progress of compu-
ter technology

Researchers are sophisticated compu-
ter users who employ this technology
freely in the most advanced manner.
For a number of years now, mainly
American researchers have indicated
directions for the development of com-
puter technology and promoted its
progress as pioneering users of ¢om-
puters. In Japan as well, it is hoped
that the promotion of information sys-
tems in the field of research will accel-
erate the development of computer net-
work technology, and that the upgrad-
ing of information systems will be
achieved throughout the country.

(2) The status quo and direction of
concrete measures

In the United States, the introduction
of information systems in research has
been promoted under the High Perform-
ance Computing & Communication
(HPCC) plan, which is being imple-
mented with the mutual cooperation of
many agencies and state organizations
including the Departments of Defense,
Energy, and Commerce; the Environ-
mental Protection Agency (EPA); the
National Science Foundation (NSF); the
National Aeronautics and Space Ad-
ministration (NASA); and the National
Institutes of Health (NIH). This plan
is advancing the development and uti-
lization of ultra-high-performance com-
puters, the promotion of technical de-
velopment activities related to net-
works, and the improvement of infra-
structures for gaining access to these
networks.
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(D Research and introduction of ultra-
high-performance computers

<The status quo>

In the United States, the establishment
ofsupercofnputer centers has been pro-
moted for some time now with the fi-
nancial cooperation of NSF. Further-
mare, under the HPCC plan, research
on the most advanced ultra-high-per-
formance computers has been promoted
by the Department of Defense, NSF,
etc., resulting in the introduction of
ultra-high-performance models includ-
ing massively paraliel computers at the
Departments of Defense and Energy,
EPA, NASA, NIH, and so on. These
computers are intended to be used for
research of basic software and simula-
tion, etc. in research fields as molecu-
lar biology, energy, aviation and space,
environmental issues, and so on.
the United States, research activities
taking maximum advantage of compu-
ter simulations, etc. are already estab-
lished in the field of computational sci-
ence,

In

In Japan on the other hand, as pointed
out in the previous report of the Indus-
trial Structure Council, the number of
organizations in which supercomputers
had been introduced was very limited
at that time; for example, only eight
universitigs {10 machines) among the
country's 98 national universities.
Thus, it has been fairly difficult to chal-
lenge innovative scientific technologies
by freely using advanced software.

Ultra-high-performance computers will
be the key to new research and devel-
opment in the future. With the ap-
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pearance of various types of such com-
puters, including the vector type, the
massively parallel type, and the clus-
ter type in which multiple computers
are linked, it is necessary to systemati-
cally create an environment where they
can be utilized without restriction.

It is also necessary to actively develop
advanced software so as to enable such
computers to be freely used. For this
purpose, ultra-high-performance com-
puters such as supercomputers should
be allocated to as many research insti-
tutes as possible in a large number of
ministries and agencies.

<Concrete measures for FY1994>

a. Appropriations were approved in the
supplementary budget for fiscal 1993
for the introduction of 11 supercom-
puters, of which three cases concerned
the Ministry of International Trade and
Industry (one supercomputer allocated
to the Research Information Process-
ing System (RIPS) Center of the Agen-
cy of Industrial Science and Technolo-
gy, and two allocated to the Angstrom
Technology Partnership). Moreover, in
six of the 11 cases, massively parallel
computers, a new type of computer per-
mitting easy future expansion of com-
puting capaeity, will be introduced for
the first time in national organizations.

b. In 1994, 10 supercomputers are
scheduled to be introduced in eight na-
tional organizations. Atthattime, such
machines will have already been intro-
duced in 14 national universities, and
18 machines in organizations for the
joint use of universities.
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c. In addition, the development of ul-
tra-high-performance computers and
software for the future is planned un-
der the Real World Computing Program
being undertaken by the Ministry of]
International Trade and Industry.

@ Networks for research

<The status quo>

With regard to research information
networks in the United States, NSF
net {currently NREN) and Internet
have shown remarkable growth and the
United States is far more advanced
than Japan in terms of the speed of
trunk networks and management struc-
ture, At the same time, a study of
gigabit-class networks required for re-
mote tests and access to ultra-high-
performance computer centers is un-
der way at five centers: AURQLA,
BLANCA, CASA, NECTAR and
VISTANET. Inthese centers, research
and development is being conducted on
access to supercomputers, protocols for
ultra-high-speed networks, switching
technologies including ATM, intercon-
nection with lacal area networks, ad-
vanced image processing, simulation
software, and so on.

Japan lags far behind in the area of
networks for research, even in the con-
struction of megabit-class networks, At
the time when the previous report was
issued by the Industrial Structure
Council, closed networks between re-
search institutes, vertically divided ac-
cording to individual ministries, were
being operated separately. Moreover,
the speed of telecommunications lines
was extremely slow, ranging from sev-




eral tenths to several hundredths the
speeds available in the United States.
And with regard to LANs in research
institutes, basic networks had been set
up in only five of the country's 98 na-
tional universities.

Furthermore, almost no studies had
been conducted on ultra-high-speed
networks of the gigabit class.

In order that papers and research data
can be circulated freely to increase the
efficiency of research, institutional
measures should be taken to allow free
access to state-owned data bases and
at the same time, the construction of
data bases and improvement of data
base search and retrieval software such
as MOSAIC (University of Illinois) and
GOPHER (University of Minnesota)
should be promoted.

<Concrete measures for FY1994>

a. A research information network dis-
cussion group has been inaugurated
under the auspices of the Scientific
Technology Conference Policy Planning
Committee and cooperation has been
realized regarding the networks of re-
search-related agencies, mainly
centering around the Science and Tech-
nology Agency, with participation also
by the Ministry of International Trade
and Industry. Based on a proposal of]
this discussion group, an appropriation
request has been included in the na-
tional budget bill for fiscal 1994 to pro-
mote an "Inter-Ministerial Research
Information Network,” which will con-
nect research institutes beyond the

boundaries of research domains, min-
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istries and agencies, and even coun-
tries.

With the realization of a trunk line
having a maximum transmission speed
of 6 Mbps in this "Inter-Ministerial
Research Information Network", as well
as a trunk line of the same speed in the
"Science Information Network” to be
financed in the 1994 budget, circuits of]
a speed roughly one digit higher than
in the past will be established for re-
search networks.

b. Regarding LANs in research insti-
tutes, as of the beginning of 1993 there
were five universities
equipped with LANs. Upon the com-
pletion of improvements financed by
the supplementary budget for fiscal
1993 and the national budget bill for
1994, LANs will have been set up in 97
national universities and 10 organiza-

in Japan

tions for the joint use of universities.
This will cover all national universi-
ties except one and all organizations
for the joint use of universities except
four, which are planning to relocate
their facilities. In other research insti-
tutes, progress has been made in im-
proving LANs funded by appropriations
in the supplementary budget for fiscal
1993, including a gigabit-class LAN
linking research institutes in the
Tsukuba Science City area under the
jurisdiction of the Ministry of Interna-
tional Trade and Industry's Agency of]
Industrial Science and Technology, and
a LAN linking research institutes un-
der the jurisdiction of the Science and
Technology Agency.

c. For research in fields where gigabit-

class networks and computer technol-
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Principal Research
Participants and
Collaborating
Telecommunications
Carriers

Network Technologies

Application Technologies

A MIT Network architecture Multimedia information
U | BELLCORE ATM technology, Distributed processing
g BELL ATLANTIC Packel technology technology
R | MCI High-speed protocals Remote conferencing
A
IBM
U. Illinois Asynchronous combined [Remote visualization
U. Wisconsin control technology
B | U. Callifornia at B-ISDN architecture IRemole simulation
}e; Arl{?.;rkeley Realization of high Radio astronomy imaging
N throughput with mulliple IMullimedia digital libraries
BELL ATLANTIC switches L )
C Medical image processing
A | PACIFIC BELL
NCSA
Cray
UCLA HIPPI Chemical reaction dynamics
CALTECH SONET criteria Diastrophic analysis based
c | PACIFIC BELL HIPPI/SONET interface | O7 9t from satellites
A | Mar _ .
: ; [niegration of atmospheric
S | UCWEST Local connection with
A | San Diego Super- high-speed protocols and ocean models
computer Center Software environment for
Los Alamos National using different parallel
Laboratory computers
N | Carnegie-Mellon U. Large-ts]ca]e crossbar Control, design, and
E | BELLCORE switches operation of chemical
C L AT c Processors for network use| plants
T | BEL LANTI Large-scale optimization
A | Piusburgh Super- issues
R | computer Center
\I] U. North Carolina SONET Three-dimensional image
S | North Carolina State U.|HIPPI P;Fgfnisgggno(f):l f:rllzgi
z BELL SOUTH ATM technology elc.
N [ Microelectronics
E Center
T

Table 5. Gigabit testbeds in the United States
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ogy such as supercomputers are grgani-
cally connected, the Ultra-highspeed
Network and Computer Technology
Laboratories has been established with
investments by the Japan Key Tech-
nology Center and the private sector,

and has recently begun research ac-
tivities.

[3] Medical and welfare
services

(1) Computerization of medical
services

@ OQutlook

The computerization of medical serv-
ices plays a highly important role in
providing people with high-grade medi-
cal treatment corresponding to changes
in the medical care environment, rep-
resented by people's increasing medi-
cal needs and the aging of the popula-
tion. The services and systems de-
scribed below have already reached a
technically feasible level and may be
realized shortly. For the future, the
development of new applications is ex-
pected in which mass super-fine medi-
cal images will be transmitted and
treatments will be provided based on
three-dimensional analyses of medical
data by doctors in cooperation with
technicians stationed at computer
centers, accompanying the progress of
high-speed bulk transmission technol-

ogy.

a. Mutual exchange of medical infor-
mation via networks

Technically, the mutual exchange of
medical information such as image in-
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formation on patients’ examination
data, computerized axial tomography
has been made possible between medi-
cal institutions through the current
As a
result, people throughout the country
will have universal access to high-level
treatment in local hospitals or at their
home through the cooperation between
local doctors and medical specialists in
advanced urban hospitals with a sys-
tem which enables the expertise of such
specialists to be effectively utilized.

In addition, the realization of advanced
medical services is expected in which

communication infrastructure.

information and medical images related
to individual case and histories are in-
tegrally stocked and managed histori-
cally, making full use of various media
including IC cards, optical cards, and
magneto-optical disks. In such a situa-
tion, the appropriate therapies can also
be provided in different hospitals us-
ing these media. (Field tests using
magneto-optical disks have been con-
ducted at the National Cancer Center.)

b. Remote health care at home

It is becoming possible for basic health
data on individuals, including their
body temperature and pulse rate, to be
automatically transmitted to hospitals
via a network so that doctors can be
aware of their patients’ health condi-
tions and can provide remote health
counseling as required without the need
for patients to visit hospital. (At
Seitetsu Kinen Hospital in Kamaishi
City, individual health data are trans-
mitted to the hospital and doctors make
examinations utilizing the CATV net-
work). The dissemination of these sys-
tems will further activate the progress
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of preventive medical treatment.

c. Improvements in therapy support
systems

More advanced medical services will
materialize with the improvement of
advanced medical databases and the
development and dissemination of sys-
tems, including expert systems, that
support doctors’ diagnoses.

As the importance of controlling infor-
mation on pharmaceuticals will in-
crease in the future, databases to pre-
vent side effects and reciprocal actions
of medicines are expected to be con-
structed and used by dispensing phar-
macies in various areas.

@ The status quo and direction of con-
crete measures

a. Mutual exchange of medical infor-
mation via networks

<The status quo>

In the United States, a system is being
established in which, by transmitting
charts and X-ray images between hos-
pitals, local doctors can consult medi-
cal specialists and provide medical
treatment making use of the latest ex-
pertize and technology.

In addition, there are cases where for
the prescription of drugs, an examina-
tion can be made concerning those
medicines combined use of which is pro-
hibited, etc. using a database on the
side effects of medicines.

In Japan, however, the transmission of
medical information is only conducted
for experimental purposes in some ar-
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eas, and measures should therefore be
taken to disseminate this practice. The
current Medical service law and other
regulations interpret that medical im-
age information, including computer-
ized axial tomography, should basically
be preserved in its original form. Pro-
vided that appropriate security can be
maintained, however, the storage of
such information by means of electronic
media is permitted and systematic im-
provements for the exchange of medi-
cal information are under way. In the
future, it will be necessary to execute
model operations, to ensure compat-
ibility and the standardization of trans-
mission methods so as to allow the ex-
change of information between differ-
ent information systems.

<Concrete measures for FY1994>

(a) Model operations in which medical
image information is exchanged using
high-definition satellite communica-
tions, ete. have been undertaken in co-
operation with the Ministry of Health
and Welfare since 1993. (In 1993, such
operations were implemented at the
Aomori Prefectural Chuo Hospital, the
Aomori Prefecture Kokuho Ohma Hos-
pital, and the Mutsu City Polyclinic.)

(b) Model operations in which medical
image information is exchanged be-
tween hospitals using exclusive line will
be undertaken in cooperation with the
Ministry of Health and Welfare from
1994,
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b. Remote health care at home

<The status quo>




In the United States, it is already pos-
sible to receive medical treatment and
health counseling at home by means of
interactive TV, etc. A system has been
established in which health care data
are automatically sent from households
to hospitals on a periodic basis, and
advice is automatically provided when
the condition of a disease may possibly
be detericrating.

In Japan, there are some examples of
experiments on telemedicine having
been conducted in some areas, but ne
measures have been taken to verify the
reliability of such systems nor to dis-
seminate them. Hence, measures
should be taken in the future to diffuse
such systems after confirming their re-
liability, ete.

¢. Improvements in therapy support
systems

<The status quo>

In the United States, advanced medi-
cal databases have been prepared and
therapy support systems have also been
constructed, in which possible diseases
can be indicated in the order of prob-
ability by inputting information on
patient's medical conditions. It is ex-
pected that these systems will be used
as clinical and medical education sys-
tem in the future.

In Japan, no such system has been re-
alized yet on a practical level. As a
result, it is necessary to tackle various
issues so as to develop these systems,
including improving medical databases,
conducting verification tests of such
systems, and introducing them at medi-
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cal treatment sites. Meanwhile, im-
provements have been gradually made
to databases for pharmaceuticals, and
efforts should be made to further up-
grade their contents and to provide

them to medical treatment sites,

<Concrete measures for FY1994>

Databases both for those medicines
combined use of which is prohibited
and for general drugs will be improved
in cooperation with the Ministry of]
Health and Welfare, and to construct a
system that can provide widely to medi-
cal treatment field through personal
computer network hosted by the Medi-
cal Information System Development
Center from 1994,

(2) Computerization of welfare
services

@ Qutleok

It is considered that in the future, it
will become increasingly important to
create environments in which both aged
people in sound health as well as physi-
cally handicapped people can actively
participate in society and lead a vital
life, and also to establish a structure
where those aged and physically handi-
capped people who are found to require
nursing may be given satisfactory nurs-
ing at home. In particular, with a pre-
dicted decline in hame nursing capac-
ity owing to such factors as a decrease
in population of productive age, an ex-
pansion of small families, and an in-
crease in the number of working
women, mitigating the burden of nurs-
ing will be a serious issue. As described
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below, it is expected that information
processing technology will be used in
response to these issues,

a. Telecommuting welfare services us-
ing networks

As a result of the improvement of net-
works to be established between vari-
ous types of local welfare facilities and
households, it will become possible to
catch the psychological and physical
condition of the aged by carrying on
frequent dialogues with them taking
advantage of interactive communica-
tions including video, without the need
for a specialist to visit their home.
Thus, carefully prepared telecommut-
ing welfare services, not limited to phys-
ical nursing, will be realized.

b. Safe and comfortable residences for
the aged

The dissemination of residences with
built-in advanced nursing equipment
will enable those who need nursing to
live a life in which they receive the
least nursing possible, and will greatly
mitigate the burden on those who are
responsible for nursing. In addition,
emergency reporting systems provid-
ing automatic communications in an
emergency will be diffused to assure
the safety of aged people receiving
telecommuting nursing.

¢. Helping the aged to actively partici-
pate in society

Even aged people who have difficulty
in going out will be able to join various
community activities and hobby circles
through personal computer networks
that is easy for the aged to use. In this
way, it will become possible for many
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aged people to actively participate in
society and to live a meaningful life.

@ The status quo and direction of con-
crete measures

<The status quo> ‘

In Japan, only limited efforts to pro-
mote computerization of welfare serv-
ices are done and no advanced nursing
system has yet been realized on a prac-
tical level. Moreover, the issue of help-
ing aged and physically handicapped
people to participate in society using
information systems is only being tack-
led for experimental purposes by some
self-governing bodies.

It is considered necessary in the future
to implement research and development
as well as model operations so as real-
ize an advanced system on a practical
level, and also to make efforts to dis-
seminate these systems,

<Concrete measures for FY1994>

a. Helping the aged to participate in
society

A "Mellow Society Plan" has been pro-
moted to make the most of information
systems, from the viewpoint of aiming
at the active participation of aged peo-
ple in society and the utilization of their
accumulated experience and knowl-
edge. In concrete terms, the following
activities are being conducted:

- Surveys and research on informa-
tion apparatus which may be easily
operated even by aged people who
are unfamiliar with such equipment.

- Surveys and research aimed at es-
tablishing model information sys-




tems in local communities, includ-

ing such systems to help the aged
participate in local communities
through serving as volunteers and
handing down traditional culture to
young people.

Operation of a personal computer
network named "Mellow Net" de-
signed for the aged.

Dissemination and education by
means of sponsoring symposiums
and awarding commendations to
enterprises for the development of]
information apparatus designed for
the aged.

b. Research and development of ad-
vanced telecommuting nursing equip-
ment system

In aiming at the improvement of]
telecornmuting nursing, it is important
not only to conform to regional charac-
teristics and meet users’ needs appro-
priately, but also to implement research
and development of an advanced and
comprehensive telecommuting nursing
equipment system, taking the recipro-

cal interface of nursing equipment to|

be used into consideration. For this
purpose, under the 3rd supplementary
budget for 1993 FY, improvements will
be realized for the "Welfare techno-
house,” comprising research facilities
where the study of a comprehensive
system will be promoted.

[4] Administrative services
(1) Qutlook
Computerization of the administrative

area covers not only high-volume and
fixed-form processing typejobs, but also
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a wide range of administrative office
work and service areas. In the future,
a situation as described below will
evolve whereby the upgrading of ad-
ministrative office work and services,
not limited to merely increasing the
efficiency of administrative work, will
become possible in various administra-
tive areas by using advanced informa-
tion processing technology.

(D Access to public administrative in-

formation

Vast amounts of public information re-
leased by the government, including
various white papers, statistics, re-
ports, and public relations data, will be
compiled into databases in a manner
that facilitates easy retrieval. People
will be able to gain easy access to pub-
lic administrative information via net-
works without restrictions of time or
place.

@ Efficient and advanced administra-
tion

In administrative agencies, not only the
automation of administrative office
work but also various other improve-
ments will be realized, including the
upgrading and expansion of databases,
upgrading of business support systems
including expert systems and
groupware, and further upgrading of
individual information systems which
process high-volume routine work such
as licenses. In addition, the integrated
use of these systems via networks will
make possible the development of an
efficient and advanced administration
system.
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® Paperless and automated adminis-
trative services

Applications for various types of ap-
provals, licenses, and benefits will be
made electronically, thus reducing the
burden of work and reducing the time
involved in the processing of various
types of applications. Terminals that
automatically accept such electronic
administrative procedures will be in-
stalled in publie facilities, railway sta-
tions, shopping districts, etc. and ap-
plication procedures will be simplified
under a one-stop service system, while
pecple will be able to access these serv-
ices via networks from his/her home,
In this way, an environment in which
people can receive administrative serv-
ices whenever and wherever they want
will be realized.

(2) The status quo and direction of
concrete measures

As described below, Japan lags greatly
behind in promoting the computeriza-
tion of administrative services. For
this reason, the government has de-
cided to establish a 5-year “plan to pro-
mote administrative computerization”
(tentative) in the 1994 basic principles
of administrative reform, with the aim
of systematically undertaking the com-
puterization of administrative services
in the medium term. Drafting work is
now under way, implemented mainly
by the Management and Coordination
Agency.

The Ministry of International Trade
and Industry is scheduled to take con-
crete measures as described below, with
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the expectation that these measures
will contribute to the prometion of com-
puterization of administrative services
in the entire government under "the 5-
year plan”.

@ Access to public administrative in-
formation

<The status quo>

In the United States, public adminis-
trative information possessed by the
federal government is promptly and
widely made available through such
networks as Internet. For example, a
press release from the White House
can be obtained throughout the world
on the same day via Internet, and the
proceedings of Congressional public
hearings compiled into databases are
also available via networks,

Furthermore, the Government Print-
ing Office, which is responsible for
printing data for official publication by
administrative agencies, is obligated by
law to provide these data electronically.

With regard to government databases,
such large-scale databases as those of
NASA and the National Library of
Medicine {(NLM), which have been es-
tablished since the 1960s, have been
opened to the publie, while more than
2,500 databases have been prepared by
the National Technology Information
Service of the Department of Com-
merce, providing scientific and techno-
logical information on a widespread
scale to the public. In such a manner,
considerable progress has been made
in gpening administrative information
databases to the public.




InJapan, although there are some cases
in which certain governmental agen-
cies furnish public relations data, etc.
via personal computer communications,
only a limited portion of the vast vol-
ume of administrative information re-
leased to the public is obtainable

through various types of network.
Moreover, the preparation of databases
by administrative agencies is not suffi-
cient and at the present time, only a
little administrative information
databases being provided to networks.

(Reference) Comparison between Japan and United States of
public availability of administrative information
by electronic means

United States Japan
Number of databases possessed by 7782 307
govemment ’
Number of such databases which
may be furnished to the private sector n.a. (note) 9

(Source) Survey conducied by U.S. General Accounting Office (1937); -
Survey conducted by Management and Coordination Agency of Japan (1991)
(Note) No survey has been conducted on the total number of databases possessed by
the government that are available to the public in the United States, However,
almost all the databases possessed by the government are provided to the private
sector, and about 20% of databases 1n the private sector are derived from
governmental databases possessed by the government. (Survey conducted by

Technical Survey Agency, 1989)

<Concrete measures for FY1994>

The Ministry of International Trade
and Industry, in cooperation with re-
lated ministries and agencies, will es-
tablish a "New Industry Creation da-
tabase Center" within the Information-
Technology Promotion Agency (IPA)
and will promote the compilation of
administrative information into
databases and their supply to the pub-
lic.

a. Improvement of administrative in-
formation databases

(a)Improvement of governmental sta-
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tistics databases

Wide-ranging use of governmental sta-
tistics in the private sector will be
aimed at by compiling statistics that
are classified and provided at present
in units of city, town and village into
databases with more detailed classifi-
cations (on a "chome” (city block or sec-
tion) and "aza" (village section) basis),
and making them available.
(Statistics covered)

- Statistics possessed by the Ministry
of International Trade and Indus-
try statistics, ete.)

- Statistics possessed by other minis-
tries and agencies that will cooper-

ate with MITI.
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(b) Improvement of governmental bib-
liographic databases, etc.

* Bibliographic information released
by the government to the public will
be extensively compiled into
databases in cooperation with re-
lated ministries and agencies,

(Literature covered)

- White papers

- Governmental publications

- Reports of major councils

- Japan Industrial Standards

* A structure for the compilation of]

white papers and other governmen-
tal publications to be issued in the
future into databases will be built
in cooperation with related minis-
tries and agencies, by developing a
system to convert electronic data for
printing purposes into that for pub-
lic relation purposes.

When compiling white papers, etc.
into databases, priority will be given
to the use of the SGML method,
which is considered to be the data
system that will become a future
international standard for describ-
ing the structure of documents.

b. Supply via networks

Databases that have been built will be
extensively furnished to the public
through commercial value-added net-
(VANs), public networks,
Internet, ete.

works

@ Efficient and advanced administra-
tion

<The status quo>
Strong efforts have been made in the
United States toward the computeriza-
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tion of administrative services, as seen
in the passage of legislation mandat-
ing the reduction of paperwork through
introduction of the administrative docu-
ment processing system, the active in-
troduction of computers into govern-
ment operations, and targeted improve-
ments in budgets and personnel levels
in information-related areas. Japan,
however, can be said to have lagged
considerably behind in efforts toward
computerization aimed at materializ-
ing efficient and advanced administra-
tion,
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<Concrete measures for FY1994>

a. Efforts to improve local area net-
works (LANs) and respective ADP sys-
tems in each ministry and agency, in-
cluding the Ministry of International
Trade and Industry, showed great
progress with the 1993 supplementary
budgets.

b. It will be necessary in the future to
build a structure in which each mem-
ber of government staff has a computer
connected to a LAN, the respective
LANs in each ministry and agency are
mutually linked, and integrated usage
of information is realized among gov-
ernment organizations. For this pur-
pose, the Ministry of International
Trade and Industry will, under the plan
to promote administrative computeri-
zation, introduce the information sys-
tem which may serve as a meodel for
other ministries and agencies, and will
move forward to the computerization
of administrative services.

® Paperless and automated adminis-




trative services

<The status quo>

In the United States, the system has
been introduced on practical level in
Hawaii and California, through which
residents can directly obtain various
types of information concerning local
administrative services from terminals
so called electronie kiosks, installed in
shopping malls, etc. In addition, the
system which allows residents to apply
for child allowances via terminals in-
stalled inside government buildings is
in actual operation.

In the meanwhile, it has also been pro-
posed at the federal government level
that social security, unemployment in-
surance, food stamps, etc. should be
made available electronically via the
National Information Infrastructure
(NII).

In Japan, at the level of lacal self-gov-
erning bodies, an increase has been seen

in the number of such bodies that have

set up machines for automatically is-
suing residency certificates and certifi-
cates of personal seal impressions.
These machines are installed not only
inside local government buildings but
also in public buildings such as librar-
ies. In this way, measures have gradu-
ally been taken for the upgrading and
automation of administrative services.
With regard to the realization of
paperless administrative services, ad-
vanced cases include the paperless ap-
plication system to the Japan Patent
Office and a similar system for import
procedures.
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<Concrete measures for FY1994>

The Ministry of International Trade
and Industry has prepared advanced
systems including the paperless patent
application system, and by improving
these systems will further build a struc-
ture which may serve as a model of]
computerization for other ministry and
agency.

[6] Libraries
(Electronic libraries)

(1) Outlook

Although a vast and diverse range of
intelleetual resources existin the world,
people have not been able to easily ac-
cess them as common resources of man-
kind because such resources have tra-
ditionally been collected and stored in
libraries in various locations in the form
of books, ete.

However, with the construction of elec-
tronie libraries having the functions
described below, thanks to the recent
progress in information processing tech-
nology and network technology, it is
now technically feasible to create an
environment in which all of the intel-
lectual resources distributed around the
world may be used as a base of knowl-
edge for individual use.

D Access to libraries around the world
via networks

Information (literature, picture, video,
sound recordings, ete.) will be electroni-
cally stored, and users will be permit-
ted to gain access from their home or
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school, etc. to such information stored
in libraries throughout the world.

@ Advanced retrieval functions

Users will be able to obtain informa-
tion easily by means of advanced re-
trieval techniques, which allow re-
trieval even with ambiguous instruc-
tions or when it is unknown in which
library the required literature, ete. is
located.

® Storage of wide range of personal
creative works and their supply to
the public

Works created by individuals, which it
has not been possible to publish so far
due to financial or other reasons, will
be able to be stored and supplied to the
public.

(2) The status quo and direction of
concrete measures

@ Construction of library networks

<The status quo>

In order to retrieve literature, etc. via
network in an electronic library, first it
is necessary for information on the bib-
liography and location of each library's
bibliotheca to already be in circulation.
In the United States, networks such as
OCLC (Online Computer Library
Center), RLG (Research Libraries
Group) and WLN (Western Library
Network) have been constructed. Al-
most all of the country's public and
university libraries are connected
through these networks, allowing the
retrieval of information on the bibliog-
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raphy and location of each library's
bibliotheca. In Japan, more than 300
libraries, mainly belonging to universi-
ties, are connected to the National
Center for Science Information Systems
with the aim of building an integrated
national list of scientifie literature and
making inter-library loans more effi-
cient, and information on bibliographies
and locations is in circulation. But
with regard to networks linking public
libraries in various locations, however,
no national network has yet been con-
structed although local networks have
been built in some areas.

The primary causes for this situation
include delays in introducing comput-
ers to libraries and the fact that no
integration of bibliographic information
prepared by individual libraries has
been realized, so that as a result, no
base for the circulation of information
on bibliographies and locations has
been established yet. (In the United
States, US MARC is universally used,
while in Japan, there are JAPAN
MARC, private MARC, etc. so biblio-
graphic information databases have
been constructed by respective librar-
ies in a manner not permitting com-
mon reciprocal use.)
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<Concrete measures for FY1994--Pro-
motion of integrated bibliography net-
working>

The Ministry of International Trade
and Industry will carry out "pilot elec-
tronic library system operations” within
the Information-Technology Promotion
Agency, Japan (IPA) in cooperation
with the National Diet Library, the




Ministry of Education, Science and
Culture, the Ministry of Home Affairs,
and the Science and Technology Agency,
in consideration of the National Diet
Library's plan to construct full-scale
electronic libraries in the early 21st
century and on the premise of the elec-
tronic library functions mentioned
above.,

As a part of this project, the following
operations will be undertaken to circu-
late information on bibliographies.

s Operations will be undertaken to
allow circulation of information on
bibliographies and locations as the
first step toward building a system
in which libraries across the coun-
try will be connected via network,
thus making on-line access possi-
ble.

Determination of a common format
for information on the bibliography
and location of public libraries on a
national level,

By compiling information on bibli-
ographies and locations into a data-
base based on this format and con-
necting libraries with each other, a
pilot operation will be undertaken
to create an environment where data
can be integrally retrieved regard-
ing in which library desired infor-
mation can be found.
(Participating and cooperating li-
braries)

More than 20 libraries including the
National Diet Library, the Chiba Pre-
fectural Seibu Library, the Tokyo Mu-
nicipal Central Library, the Kanagawa
Prefectural Library, the Aichi Prefec-
tural Library in the Aichi Art and Cul-
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lture Center, ete.

i

@ Construction of electronic library
system

<The status quo>

For the purpose of realizing an elec-
tronic library, it is essential not only to
achieve networking of libraries but alse
to upgrade storage and retrieval func-
tions by means of technological devel-
opment and field tests concerning the
storage and retrieval of literature, etc.

At present in the United States, as an
experiment for actualizing an electronic
library, the University of California is
conducting tests at its nine campuses
(Berkeley, UCLA, UCSF, etc.) to circu-
late the contents of electronically stored
literature via network. In addition, a
study of retrieval techniques is under
way in the CORE project, which is
mainly being conducted by Cornell Uni-
versity, and the Mercury project of
Carnegie-Mellon University.

" In Japan, trial research and develop-

ment of an electronic library, including
the construction of databases, is under
way at the National Center for Science
Information Systems. In addition, the
National Diet Library and other insti-
tutions are promoting a basic survey
and research on the functions of elec-
tronic libraries. Further such studies
will be required in an attempt to build
an electric library system.

<Conerete measures for FY1994--Con-
struction of pilot electronic library sys-
tem>
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As a part of the "pilot electronic library
system operations,” a pilot electronic
library system which may serve as a
model for a future electronic library
will be built and the following opera-
tions will be undertaken,

a. Pilot operations for electronic stor-
age of literature, ete. and access via
network

Pilot operations to compile literature,
ete. into databases after rendering them
into electronic form and then to supply
them both domestically and overseas
will be realized to identify and solve
demand-related and technical prob-
lems.

(Literature to be rendered into elec-
tronic form)

Literature, etc. possessed by the Na-
tional Diet Library (books published in
the Meiji era (1867-1912), materials on
constitutional issues, rare classical
books), magazines for which consent of]
the appropriate persons including pub-
lishing companies can be obtained, out-
of-print books, etc.

b. Actual proof of use, retrieval and
supply of data of electronic libraries
Research on user interfaces and field
tests on conducting easy and effective
retrieval and perusal using existing
technologies will be carried out, and
advanced technical development which
allows more advanced retrieval and
document processing will also be im-
plemented as follows:

- Advanced retrieval technology
Semantic retrieval (technology to
analyze the meaning of retrieved
words and retrieve literature con-
taining synonyms and similar words)

JIQ No. 98, 1994

Fuzzy retrieval (technology to re-
trieve the desired literature corre-
sponding to fuzzy expressions input
by the retriever)

Document processing technology
Automatic indexation (technology to
automatically prepare an index from
chapters and sections in literature)
Display technology

High-speed browsing technology
{technaology to allow high-speed turn-
ing of the pages of books indicated

on the display)
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3. Improvement of Environ-
ment for Realizing Ad-
vanced Information Soci-
ety

[1] Security measures

In an advanced information society,
malfunctions occurring in an informa-
tion system including a computer sys-
tem breakdown would have a social
impact incomparably more sericus than
at present. For this reason, in order to
realize such an advanced information
society, both the government and the
private sector are required to positively
tackle security measures and to ensure
the security and reliability of informa-
tion systems.
vanced information society, numerous
computers are linked to networks. As
a result, it is important to take meas-
ures against network-related invasions
including attacks by hackers and com-
puter viruses. Reflecting concerns that
such damage may expand on an inter-
national scale through networks, QECD
has already formulated information
system security guidelines. Itis neces-

Particularly in an ad-




sary to continue to promote security
measures through international coop-
eration. '

(1) Implementation of measures to
improve the security and reli-
ability of information systems

<Concrete measures for FY1994>

@ So far, efforts have been made to
improve the security of information
systems by determining security
measure standards for computer sys-
tems which can serve as a guideline
for security measures taken by us-
ers of information systems, as well
as by authorizing offices for provid-
ing security measures to operators
of information processing services,
and by diffusing system audits
through the determination of sys-
tem audit standards.

It will also be necessary from now
on to strive for the dissemination
and promulgation of such security

measure standards more exten-|’

sively, in response to the further
expansion of social strata using in-
formation systems.

(2) Implementation of computer
virus countermeasures

<Concrete measures for FY1994>

@ The Ministry of International Trade
and Industry has taken the follow-
ing computer virus countermeas-
ures:

a. Determination and dissemination of
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computer virus countermeasures

The Ministry has worked hard to for-
muiate and disseminate respective
guidelines for information system us-
ers, system administrators, and soft-
ware devé]opment administrators on
what measures they can take both to
prevent computer viruses and to deal
with infection by a computer virus.

b. Computer virus damage report sys-
tem

Efforts have been made to prevent the
expansion of damage caused by compu-
ter viruses whereby the Information-
Technology Promotion Agency (IPA), on
receiving a report of such damage, iden-
tifies the damage and provides infor-
mation to assist in recovering from the
damage and preventing a recurrence.

¢. Research and development

IPA has been continuing research and
development of a system to detect the
invasion of computer viruses and pre-
vent infection, no matter what the type
of virus, and of vaccine software to iden-
tify and remove computer viruses as
well as to analyze their composition.

d. International cooperation

As a member of the European Institute
for Computer Anti-virus Research
(EICAR), an international anti-compu-
ter virus body composed of European
and American enterprises, universities,
and state organizations, IPA has been
participating in exchanges of informa-
tion on new types of computer viruses,
exchanges of vaccine software, and
studies of computer virus countermeas-
ures.
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@ In the future, these measures will
be further promoted and interna-
tional cooperation will be encour-
aged in research and development
as required.

(3) Responses based on criminal
legislation against hackers and
input of computer viruses

® In line with the changing modes of

criminal acts through the use of com-

puters, accompanying the progress

of computerized information process-

ing, a partial revision was made to

the Criminal Law Act in 1987 which

added provisions specifying punish-

ments for the following new crimi-

nal acts related to computers:

&. Illegal creation or destruction of
magnetic records

b. Interference in the execution of
duties by damaging computers,
etc.

¢. Fraud carried out by means of
computer

® Although a significant portion of
ungauthorized ‘access to computer
systems and the input of computer
viruses can be controlled by the
criminal legislation described above,
some categories of acts still exist to
which such legislation may not be
applicable. Regarding these acts, it
is indispensable to conduct numer-
ous detailed studies from various
angles including what types of de-
terrent measures can be counted on,
such as security measures other
than punishment; from what per-
spective grounds for ¢riminal pun-
ishment should be identified; and

JIQ No. 98, 1994

the actual circumstances of illegal-
ity in establishing criminal legisla-
tion.

[2] Promotion of standardi-
zation in the area of in-
formation

In order for an advanced information
society to be realized, it is necessary to
create an environment where informa-
tion apparatus is linked to networks so
that users may freely exchange and
retrieve any information using them,
and also where information processing
is possible using linked multiple com-
puters.

For this purpose, information appara-
tus should be linked to networks to
enable the interchange of signals and
in addition, various forms of standardi-
zation to secure the mutual operability
of information systems on each level
are required. These include standardi-
zation in relation to data contents such
as numeric, character, image, and voice
data (represented by Electric Data In-
terchange: EDI); standardization in re-
lation to necessary data formats for
accessing databases and exchanging
data; and standardization of the inter-
face of the operating system (OS) of
computers connected for combined in-
formation processing. Internet has dif-
fused worldwide by ensuring mutual
operability of information systems on
most of the necessary levels, not limit-
ing itself to the mere exchange of sig-
nals.

When promoting standardization in the
area of information, excessive govern-
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mental intervention in the market may
hinder technical progress attainable
through competition among enter-

prises. However, in cases where too
many specifications exist compared to
the differences in functions due to com-
petition for market share, users may
suffer from disadvantages and volun-
tary standardization among vendors
may become difficult owing to the lack
of mutual operability. In such cases,
the government should create a struc-
ture for standardization and provide
incentives for standardizing activities.

Information technology has been de-
veloping so rapidly that Japan should
also actively participate in the estab-
lishment of international standards,
considering the movements of Europe
and the United States which are trying
to build up new standards by them-
selves through de facto standards,

<Concrete measures for FY1994>

In March 1993, the Ministry of Inter-
national Trade and Industry made a
general presentation of items requir-
ing standardization to the Open Sys-
tern Environmental Improvements
Commission and other interested par-
ties, in order to promote efforts toward
standardization in the private sector,
and has moved forward with standardi-
zation under EDI and OSI in conjunc-
tion with the Japan Information
Processing Development Center. The
Ministry will newly undertake a study
of detailed items requiring standardi-
zation for the realization of an advanced
information society in the future and of|
what conecrete forms of governmentasl
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intervention are appropriate, taking
recent domestic and overseas develop-
ments related to standardization into
account.

[3] Review of various sys-
tems in response to the
development of compu-
terization

The progress of information and com-
munications technologies is generating
unforeseen changes, including the de-
velopment of a paperless and the fact
that activities traditionally conducted
face-to-face may now be carried out us-
ing networks. As illustrated below, a
wide variety of existing systems do not
presuppose this type of situation. Asa
result, a review of existing systems is
deemed necessary so as to adapt them
to an advanced information infrastrue-
ture society, for the purpose of develop-
ing computerization in the future. (At
present, a study is being conducted by
the Telecommunication Working
Group, Administration Reform Task

" Force.)

(Reference) Examples of existing sys-
tems to be studied toward advanced
information infrastructure society

(1) Allowing paperless accounting
records for business transac-
tions

According to the current tax laws docu-
ment in accounting evidence, such as
account books must be physically pre-
served for seven years. However, their
preservation via electronic data media,
including magnetic tapes and floppy

J1Q No. 98, 1994



disks, is not permitted due to the risk
of data alteration and from the view-
point of executing smooth tax inspee-
On the other hand, business
transactions produce a yearly volume
of aceounting records that must be pre-
served reportedly totaling 300 million
sheets in the case of a major chain
store, 15 million sheets for a large-scale
manufacturer, and 5 million sheets
even for a small or medium-sized manu-
facturer, thus imposing a major bur-
den on enterprises.

tions,

Although they have different environ-
ments from Japan with respect to en-
forcement (the burden of proof, for ex-
ample), some Western countries atlow
enterprises that meet specific condi-
tions to preserve such account books
via electronic data media, in order to
harmonize the development of compu-
terization while securing the reliabil-
ity of records required for the taxation
system. The conditions are that enter-
prises may be subjected to an audit of
their system as well as their accounts,
and that they will convert electronic
data records into document form within
an acceptahble period when the tax au-
thorities are to conduet an inspection,
ete.

(2) Realization of paperless appli-
cations to government and pub-
lic offices

Allowing applications to government
and public offices to be made on-line or
via electronic data media is essential
not only to improve the convenience of
applicants, but also to promote the com-
puterization of administrative services.
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From this point of view, the Patent
Office has realized paperless patent
applications and compiled patent-re-
lated information into databases since
December 1990. During this time it
has been making maximum use of com-
puters in performing patent processing
office work, from applications through
to examinations, judgments, and regis-
trations, as well as efficiently provid-
ing information to the private sector.
At present, electronic applications ac-
count for $5% of the total patent appli-
cation procedures. In other agencies,
such as those dealing with customs
clearance operations, Nippon Auto-
mated Cargo Clearance System called
NACCS has been built by linking ter-
minals of the customs and private op-
erators on-line. This enables applica-
tions for import and export declara-
tions to be made on-line, thereby speed-
ing up customs clearance procedures.
There are several other advanced ex-
amples of paperless applications, al-
though generally speaking such appli-
cations are limited to very small areas
so far.

(3) Medical treatment

Under the current laws, prescriptions
required for dispensing drugs outside
hospitals must bear a doctor's seal and
the issuance of prescriptions on-line is
not permitted. Some advanced hospi-
talsin the United States are promoting
the use of electronic charts, but in Ja-
pan, since charts are required to be
preserved in their original form for tech-
nical reasons, the advantages of pre-
paring charts electronically are not be-
ing utilized.




As the current laws are based on face-
to-face treatment, diagnostic acts via
communication between remote loca-
tions are not clearly positioned in the
medical fee system except for medical
counseling over the telephone by fam-
ily doetors. Advanced medical serv-
ices, in which advice from medical spe-
cialists of other hospitals may be pro-
vided through an information network,
are not regarded as diagnostic acts for
the purposes of the medical fee system.

(4) Sales

The Installment Sales Law stipulate
the delivery of a document in which the
contents of a contract are set forth.
This document must be written on pa-
per and delivery via network, includ-
ing personal computer communications,
is not permitted.

[4] Protection of intellectual
property rights and fa-
cilitating reuse of intel-
lectual property

To cope with the realization of multi-
media and digitalization, the following
matters must be dealt with in an at-
tempt to protect intellectual property

rights in a proper manner and to facili-

tate the reuse of intellectual property.

(1) Study of how rights related to
software should be protected in
response to realization of mul-
timedia

@ Facilitating use of existing works

With the progress made in realizing

o3

multimedia technology, it has become
technically feasible to develop new
multimedia software by processing and
combining digitalized exisiing works
including videos. This method of uti-
lizing existing videos, etc, as materials
may often be very useful for enhancing
the efficiency of high-grade multime-
dia software development. As a conse-
quence, it is necessary to proteet the
rights to existing videos, etc. properly
and to facilitate their use at the same
time.

In concrete terms, it is necessary to
clarify the ownership of the rights to
existing works which are to be used as
materials, to establish rules for han-
dling the rights to reuse works, and to
set up a centralized rights management
structure.

<Concrete measures for FY1994>

With regard to these issues, a policy
has already been formulated wherehy
a concrete study will be conducted by a
council to be set up within the Ministry
of Education, with participation by re-
lated organizations of rightholders and
producers, and the Ministry of Inter-
national Trade and Industry will coop-
erate in the establishment and admin-
istration of this council.

@ Clarification of how multimedia soft-
ware rights should be protected

Since multimedia software may often
be produced by combining multiple
works, as stated above, while at the
same time it has combined attributes
of works such as computer programs,
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videos, and music which are treated
differently for the purposes of the Copy-
right Law, discussions should be held
to clarify how to treat such software for
the purposes of the Copyright Law.

<Concrete measures for FY1994>

A study to clarify how to protect multi-
media software rights began in June
1992 in the Copyright Council of the
Ministry of Education. The Ministry of]
International Trade and Industry will
endeavor in its turn to encourage open
discussions by a broad range of inter-
ested people, and to reflect these in the
discussions of the Copyright Couneil.

others so as to prevent illicit dupli-
cation by employees, etec.

(2) Prevention of illegal duplica-
tion of software

® Despite being protected under the
Copyright Law, software is illegally
duplicated due to the characteristic
of digital property that duplication
does not cause a deterioration in
quality. This situation is causing
problems. Illegal duplication is not
only an infringement of the Copy-
right Law, but it also viclates the
rightful benefits of software devel-
opers and thus impedes their will to
Therefore, the
prevention of illegal duplication is
an important issue in providing
good-quality software.

develop software.

@ To prevent unlawful duplication,
strict enforcement of the Copyright
Law is necessary, as well as raising
the awareness of all users regard-
ing this issue, and proper manage-
ment of software by enterprises and
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<Concrete measures for FY1994>

From the standpoint of aiming at the
sound growth of the computer software
market, the Ministry of International
Trade and Industry will continue dis-
semination and educational activities
targeted at users, and at the same time
will study effective measures including
the formulation of guidelines on soft-
ware management methods which can
serve as an index when institutional
users, including enterprises, them-
selves tackle the prevention of illicit
duplication.
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@ Incidentally, it is stipulated by law
that auditors of stock companies, ex-
cept those capitalized at less than 1
billion yen, when submitting an au-
ditor's report according to Article
281-3 of the Commerecial Law, shall
make known the facts should any
"unlawful act or serious contraven-
tion of the laws and ordinances or
the articles of association regarding
the performance of duties by direc-
tors” be found. Ifillegal duplication
1s conducted by employees in rela-
tion to a company's business, the
company shall also assume criminal
responsibility under the Copyright
Law. As a result, the existence of
such illegal duplication is consid-
ered a "serious contravention” un-
der the said Article.

4. Improvement of Environ-
ment for Providing High-
Grade Contents and Ap-




plications

In order for an advanced information
society to be created, not only hard-
ware including communications infra-
structures and eomputers but also a
variety of high-grade contents (infor-
mation resources such as databases)
and applications meeting the needs of
various people are an important re-
quirement. However, Japan has a prob-
lem in that up to now, contents and
applications have not been adequately
supplied as commodities in comparison
with hardware. As a result, the prepa-
ration of an environment where con-
tents and applications may be provided
to the market to a sufficient degree is
an essential future political task for
realizing an advanced information so-
ciety.

[1] Multimedia software

(1) Significance of multimedia soft-
ware

Multimedia software possesses highly
effective powers of expression, appeal-
ing to the human senses of vision and
hearing through veice and video. It
therefore constitutes a highly impor-
tant form of support for contents and
applications in an advanced informa-
tion society. Since multimedia soft-
ware uses both sound and image, pro-
moting the use and supply of such soft-
ware involves the following issues
which are different from the case of
ordinary computer software,

@ Supply of advanced equipment and
images serving as materials
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For the creation and editing of multi-
media software, studios and editing
equipments with advanced functions
are sometimes required and the con-
struction of such equipments by the
private sector itself is often difficult in
circumstances where the market for
multimedia software has not been fully
established. Moreover, since images
for use as materials have not been suf-
ficiently stored yet, improvements in
this area will be necessary from now
on.

@ Fostering of creative personnel

Multimedia software offers a multitude
of expressions combining images and
sound with the help of the information
technology. For the creation of such
software, the fostering of personnel
having creative ability of expression
and a certain level of image informa-
tion processing skill is important.

® Handling with respect to intellee-
tual property rights system

As mentioned earlier, multimedia soft-
ware is often produced by combining
existing image, sound, and other data,
while at the same time its attributes as
literary works are treated differently
for the purposes of the Copyright Act,
including computer programs, tmage,
sound, etc. Therefore, some new form
of handling will be required in the in-
tellectual property rights system.

@ Cultivation of image information lit-
eracy
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Since multimedia software is expected
to also constitute a highly useful
method for members of the general
population to express themselves and
dispatch information, individuals will
need to become familiar with methods
of using the new technologies and with
skills of expression through images.

From the above standpoint, the promo-
tion of various measures including the
creation of "inter-media factory cities”
as the core for production and dispatch
of information and "information parks”
in local communities were proposed by
the New Visual Industry Discussion
Group (presided over by the director of
the Industrial Policy Bureau of the Min-
istry of International Trade and Indus-
try) in March 1994 to enhance the ca-
pacity to supply multimedia software,
Taking these proposals into account,
the integrated development of the fol-
lowing measures will be promoted. (Re-
fer to chapter 3 section [4] regarding
the matter of intellectual property
rights.)

<Concrete measures for FY1994>

a. Establishment of the Multimedia
Centers (Marukomachi, Nagano Pre-
fecture)

The Multimedia Center will be estab-
lished by means of investments in the
Information-Technolegy Promotion
Agency (IPA). These centers will be
equipped with production and editing
facilities that will enable the process-
ing of database and digital image infor-
mation required for the production of

the following operations will be under-
taken in concrete terms.

(a) Provision of opportunities to pro-
duce multimedia software and foster
personnel

- Image-related enterprises will work
together to produce and test ad-
vanced multimedia software includ-
ing virtual reality software, and will
endeavor to upgrade the skills of]
multimedia producers.
Opportunities to produce multime-
dia software will be offered to multi-
media producers consisting of stu-
dents, young members of society,
ete., to improve their skills. (Pro-
ducers from the University of South
Carolina and UCLA in the United
States are scheduled to be accepted.)

(b) Construction of databases of multi-
media materials
- Multimedia software databases will
be prepared in order to allow image
and sound information serving as
materials for multimedia software
production to be freely searched and
retrieved, as well as storing pro-
duced software and making it avail-
able to others.

(¢) Support for the Regional Multime-
dia Centers, etc.

- Inorder that the Regional Multime-
dia Centers (see below) and other
multimedia-related facilities may
fully perform their functions, image
and sound information and multi-
media software will be provided by
Multimedia Center (situated in
Marukomachi}, and the training of]

multimedia software. Inthese centers,
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managing staff as well as technical




guidance will be provided in regional
centers.

b. The Regional Multimedia Centers

Subsidies will be provided for the es-
tablishment of the Multimedia Centers
operated by local self-governing bodies
(in six locations throughout the coun-
try). These centers will endeavor to
encourage the expanded use of multi-
media and to promote multimedia on a
regional basis by setting up facilities
where local residents and enterprises,
etc. may easily edit and produce multi-
media software.

The actual operations carried out will
be those that take maximum advan-
tage of the unique capabilities of each
local self-governing body. For exam-
ple:

- A Regional Multimedia Center will
be set up on the campus of a prefec-
tural university (University of Aizu
Fukushima Prefecture), and its uti-
lization by university students, re-
searchers and local enterprises will
be prometed.

A Regional Multimedia Center will
be established in a prefectural mu-
seum (Gifu Museum),
hypermedia desceriptions of the natu-
ral features of the region (descrip-

where

tions of the natural features of the
region using multimedia software)
and educational multimedia soft-
ware will be produced.

c. Regionai promotion of information
systems through multimedia informa-
tion systems

The Ministry of Agriculture, Forestry
and Fisheries is scheduled to construct
multimedia information systems in
farming, mountain and fishing village
regions as part of its agricultural strue-
tural reform activities, The Ministry
of International Trade and Industry
will cooperate through the development
of software, etc.

d. Strengthening of bases for produc-
ing other multimedia software

In order to open up new frontiers of
multimedia software, the private sec-
tor will be commissioned to produce
interactive multimedia software in
which computer graphics, etc. and
large-sized high-definition images in-
cluding "Hi-Vigion" are linked.

In addition, opportunities to produce
images will be offered to young people
who will become leading figures in soft-
ware production; image software locally

Main Operating Body and Location of the Regional Multimedia Centers

[Main Operating Body]
Chitose Municipal Government, Hokkaido
Fukushima Prefectural Government

Ueda Municipal Government, Nagano Prefec-
ture

Shizuoka Prefectural Government

Gifu Prefectural Government

Toyama Prefectural Government
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[Location]
In Chitose Airpart terminal building

On campus of Prefectural University of Aizu
Ueda City Mullimedia Center to be newly
constructed

In Hamanako institute of cosperation

In Gifu Museum

In Toyama General Information Center
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planned according to the specific in-
dustries, technologies, and culture of]
each region will be produced in an at-
tempt to foster personnel; and produced
software will be compiled into
databases to be used in the production
of other software.

[2] Software
(1) The status quo in Japan

In Japan, there is a lack of high quality
software corresponding to advanced
users' needs and of original software.
The following can be listed as primary
reasons for this situation.

@ Awareness of the merits of software
has been insufficient in Japan. In
addition to delays in the introduc-
tion of computers as a whole, the
software market has been underde-
veloped and insufficient resources
including personnel, funding, and
technology have been allocated to
this field.

Creativity and an entrepreneurial
spirit are considered to be neces-
sary for the development of superior
software. In Japan, however, there
are various problems including the
fact that generally speaking, it is
difficult to foster creative personnel
and difficult to successfully estab-
lish venture businesses. In the
United States, on the cther hand,
there are many cases of original soft-
ware being developed through a
process whereby the creative ideas
of researchers are embodied as origi-
nal software, after which the soft-
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ware is evaluated and improved ex-
tensively by third parties and then
commercialized. This type of envi-
ronment has not been ¢created in Ja-
pan,

{2) Concrete measures

For these reasons, the following meas-
ures will be comprehensively imple-
mented to deal with such issues, and
an environment will be ¢created in which
software incorporating abundant crea-
tivity can be provided.

® Improvement of market environment

To heighten the motivation of software
companies to develop products and en-
sure a supply of high-quality software
that meets users' needs, basic market
conditions should be established ¢lari-
fying contractual relationships for the
development of software and pricing
policies should be formulated in which
the merits of software products are ra-
tionally evaluated. From this point of
view, a basic approach has recently
been presented concerning appropriate
contractual arrangements and prices
for the development of software by the
Information Industry Committee of the
Industrial Structure Couneil. Taking
the report of the committee into con-
sideration, the following measures will
be implemented.
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<Concrete measures for FY1954>

a. A list of "main items to be included

Jin software development contracts”

embodying the contents of this report
has recently been released and will be




disseminated trom now on,

b. In order to ensure the transparency
of the software business, "Software Life
Cycle Process - Japan Frame '94" as a
common framework for system devel-
opment business, which will serve as a
standard for classifying system devel-
opment processes and defining job de-
sceriptions that have varied with each
vendor and user in the past, has re-
cently been farmulated and will be dis-
seminated from now on.

¢. To promote the introduction of a com-
prehensive bid evaluation system for
governmental procurement of informa-
tion systems and software, an evalua-
tion standard will be determined by
the end of 1994FY,

@ Training of advanced information
technology engineers

The development of superior software
will indispensably require information
technology enpgineers possessing ad-
vanced and professional knowledge ca-
pable of coping with new needs and
technologies.

The Ministry of International Trade
and Industry will implement the fol-
lowing measures to foster personnel
who can promote the introduction of
information systems, in response to the
criteria for new personnel in this field
formulated in the report of the Human
Resources for Information-Oriented
Society Subcommittee of the Industrial
Structure Council's Information Indus-
try Committee in May last year.
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<Concrete measures for FY1994>

a. The Central Academy of Information
Technology of the Japan Information
Processing Development Center has
created 17 standard curricula for fos-
tering personnel conforming to the
above criteria (in January this year).

k. The Ministry of International Trade
and Industry has revised its informa-
tion technology engineers examination
system to evaluate ability in conform-
ance with the above criteria, establish-
ing an examination system in which
the traditional five categaries are fur-
ther specialized into 11 categories. (Ex-
aminations based on the new system
will be held from this autumn.)

¢. The Central Academy of Information
Technology of the Japan Informaticn
Processing Development Center and
regional software centers will provide
training in line with the standard cur-
ricula mentioned above, in place of the
traditional training, {This training will

‘|be offered from the current fiscal year.)

d. Among courses of study in organiza-
tions providing education in informa-
tion technology (professional schools,
ete.), superior courses conforming to
the standard curriculums mentioned
above will be approved. (This will be
implemented from the current fiscal
year.)

From now, efforts will be made to culti-
vate and secure high-level information
technology engineers who are capable
of preducing superior software through

the steady implementation of these new
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examination and training systems.

® Improvement of environment for the
development of original and crea-
tive software

The development of original and highly
creative software will require improve-
ments in the environment as stated
above, and the following measures will
be taken accordingly.

velopment reserve fund system to cope
with the burden of packaged software
development and maintenanece costs.

<Concrete measures for FY1994>

Through the activities of IPA to pro-
mote creative and original information
technology, the development of origi-
nal software by researchers of venture
businesses and universities having
technological seeds will be supported,
and improvement and dissemination of
the results of these efforts will be car-
ried out by releasing such results to
researchers, ete.

@ Other improvements of the environ-
ment

In addition to the above, promotion of
the following measures will be contin-
ued to encourage the supply of high-
quality packaged software and infor-
mation systems.

<Concrete measures for FY1994>

a. Promotion of the development of]
packaged software through the ad-
vanced program development activities
of IPA,

b. Implementation of tax measures in-
cluding a general-purpose program de-
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[3] Databases

(1) The status quo in Japan

The sales of databases in Japan total
roughly 214 billion yen, no more than
about one-sixth of the amount of sales
in the United States, and around two-
thirds of the databases circulating in
Japan are created in foreign countries.
In addition, there is an overwhelming
gap between Japan and the United
States in the number of database dis-
tributors and builders.

The reasons why databases are so un-
derdeveloped in Japan seem to lie in
the following.

® As neither the government nor the
private sector actively releases the
information it possesses, database
businesses have experienced diffi-
culty in obtaining useful informa-
tion. (For example, in the United
States there are many cases in which
the government not only releases
information in its possession, but
also actively makes data available
for sale to database businesses.)

@ InJapan, since databases have been
distributed only by the businesses
who have built them, users have not
been able to gain extensive access to
databases through a single distribu-
tor. (In the United States, database
builders and distributors are gener-
ally different companies. Conse-




quently, users may be supplied with
extensive databases through access
to one distributor.)

@ As a result of the failure to supply
sufficient database services conform-
ing to users' needs, a vicious circle
has been created where the use of
databases by users has been delayed,
which in turn has hindered the de-
velopment of database services.

(2) Concrete measures

To cope with the above problems, ef-
forts will be made to prepare an envi-
ronment so that users may be provided
with more advanced databases, through
the integrated promation of the follow-
ing measures,

<Concrete measures for FY1994>

D Promotion of compilation of socially
useful data into databases
Compilation of socially useful data
possessed by private bedies, ete. into
databases will be promoted through
feasibility studies conducted by the
government on the demand for the
building of such databases and their
economic efficiency.

As a part of the activities of the
IPA's "New Industry Creation data-
base Center,” a variety of adminis-
trative information will be converted
into electronic form and provided
through database businesses.

At the same time as the compilation

of technological information into

61

databases is being promoted, the
Technomart Foundation will refine
a system for the integrated collec-
tion, control and supply of techno-
logical information, in order to se-
cure extensive access to such
databases.

Facilitating of access to databases

As a part of the above-mentioned
center's operations, users' access to
databases will be facilitated by im-
proving the contents of information
stored therein and access methods
when building and providing
databases.

Methods of preparing databases will
be studied so that, through the net-
work interconnections of database
businesses, users may access an ex-
tensive range of databases by ac-
cessing the network of only a single
database supplier.

@ Other measures taken to support
construction of databases

In view of the expanding number of]

users resulting from the supply of use-

ful databases by private database busi-
inesses, the following measures are be-
ing taken.

- Ataxincentive for database reserve
fund system to cover the expenses of]
building databases, including devel-
oping upgraded versions.

- A low-interest financing system to
cover the funds necessary for build-
ing databases.
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Current News

* Six personal computer
firms show signs of ship-
ment recovery

Six leading personal computer compa-
nies announced the actual fiscal 1993
shipment forecast for domestic personal
computers and their fiscal 1994 ship-
ment plans. According to the announce-
ment of the top six firms — NEC, Ap-
ple, Fujitsu, IBM Japan, Seiko-Epson,
and Toshiba, which form 90 percent of
domestic market share — the actual
fiscal 1993 shipment forecast is 2.48
million units, up by 13.5 percent over
the preceding year. The actual ship-
ment forecast turned out to be a posi-
tive increase for the first time in two
vears. Moreover, a large increase in
the shipment is being predicted in the
fiscal 1994 plan — some 3.14 million
units, which is up by 26.6 percent over
the preceding year. Apple and IBM
Japan in particular have declared a
target of more than 70 percent over the
preceding year in their plans for fiscal
1994, Apple is aiming to achieve its
target mainly with a Macintosh model
incorporating a RISC processor, the
Power PC and with a Performer model
for volume sales, and 1BM Japan is
going ahead with a DOS/V machine,
the PS/V Vision.

Among domestic manufacturers,
Fujitsu is beefing up its personal com-
puter LAN business mainly with its
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DOS/V machine, the FMV, which is di-
rected at an increase in the market
share. The company has settled on the
bullish plan of a 32 percent inerease
over the preceding year. In compari-
son, NEC, which has the majority of
the domestic market share, is aiming
at the shipment of more than 1.5 mil-
lion units in fiscal 1994. The sales of
its most successful product, the PC98,
set the top record — some 440 thou-
sand units in the period from January
to March in fiscal 1994. It plans to
improve the multimedia function of its
most influential product model and to
eliminate the challenge of rival compa-
nies.

A great improvement in the cost per-
formance of products since the begin-
ning of 1993 pumped up the demand in
the overall market. Signs of abusiness
recovery are beginning to be seen and a
full-scale recovery seems to be well on
the way in the personal computer field,
somewhat ahead of other fields. The
profits seem to be stayed almost flat,
however, even though the rate of growth
in shipments has reached more than
It also seems that the
severe price competition will continue
into the foreseeable future.

ten percent.

* NTT starts inviting par-
ticipants to join in a joint-
use multimedia experi-
ment




NTT has set up concrete conditions for
multimedia communications, which is
being planned, and has announced the
start of invitations for the participa-
tion in a joint-use multimedia experi-
ment.

The experiment includes the following
three tests: (1) high-speed computer
communications and (2) multimedia
communications, both using the gigabit-
class B-ISDN network which the firm
has constructed, intended for general
users, in applications such as electronic
mail and electronic newspapers; and
(3) a test integrating communications
and breadeast subject to metropolitan
CATYV companies with the optical fibers
being provided by NTT. The firm also
plans to determine the outlook for par-
ticipants by the beginning of July 1994
and to start high-speed computer com-
munications experiments in use from
the end of September and other experi-
ments in use from the spring of 1995,

Among the experiments involving the
use of B-ISDN, the high-speed compu-
ter communications experiments are
intended for ten areas including To-
kyo, Osaka, Fukuoka and their envi-
rons where terminal station devices are
instailed. A user network interface with
a speed of 156 megabits per second,
with such applications as communica-
tion between high-speed LANs and
large-capacity file transfer, is to be used
in the high-tech experiment. The
number of enterprises and public re-
search institutes expected to take part
in the jeint experiments is about 10.
The network ¢ost is being shouldered
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by NTT and the computer cost will be
borne by the other participants. The
period of the experiment is expected to
be from the end of September 1994 to
the end of March 1997.

In the multimedia communications ap-
plications intended for general users,
the servers of the information provider,
such as electronie mail, and B-ISDN
are cannected to make up an experi-
ment assuming actual general use. The
intended participants are service pro-
viders who supply information and who
are aiming to develop applications over
a period from the spring of 1995 to
March 1997,

Moreover, in the integration test in-
volving communications and broadecast-
ing, experiments in the combined use
of CATV image transfer, video-on-de-
mand, and telephones using optical
fibers are being undertaken. One to
three metropolitan CATV companies
have been invited to participate and
the experiments will involve 300 to 500
households in a region. The series will
run from the spring of 1995 to March
1997,

* The IPA will cooperate in
researching the verifica-
tion of the compatibility of
Esprit’s open system

Japan’s Information-technology Promo-
tion Agency (IPA) is making available
the results of its research on the devel-
opment of a verification system for the
open system undertaken by the infor-
mation and communicatiocns develop-
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ment strategy “Esprit” being promoted
by the European Union.

This project, which is ealled Deploy,
and X/Open, which is an organization
established for the standardization of
open systems, will be responsible for
the technological negotiations between
Esprit and the IPA,

The Esprit promotes the Deploy project
based on test technology conforming to
the open system concept in a basic soft-
ware technology project tackled by the
IPA as a four-year project and under
way since 1992, At present, an open
system verification system subject to
application software is being developed
on the basis of the description language

ADL in open system specifications

whose prototype has already been com-
pleted, plus an automatic generation
system for a verification system based
on it,

X/Open has made available to manu-
facturers hardware compatibility veri-
fication and authorization programs,
but this time the object of the verifica-
tion is application compatibility.

The system is planned for completion
in 1996 and licensing will provided to
the individual software houses at cost.
Esprit’s main activities thus far have
involved basic research and investiga-
tions, but it will undertake the devel-
opment, of practical technology from this
point on.

* NTT DATA receives an
order for a postal savings
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system from China

NTT DATA Communications Co. re-,
cently received an order for an on-line
system to deliver postal savings opera-
tions from the Chinese Ministry of
Posts and Telecommunications. The
region to be served will be Beijing, and
the project will be carried out in coop-
eration with Hitachi, Ltd.
Sumitomo Corporation,

and

The details of the order received in-
clude the construction of a system at
the operation processing center where
a host computer is installed and the
installation of counter terminals and
automatic teller machines (ATMs) at
some 200 post offices which currently
handle the savings operations in
Beijing, together with the implementa-
tion of an overall online system. A
Hitachi-manufactured general-purpose
machine is expected to be used for the
host computer. The system is slated to
go into partial operation in 1994,

The balance of the postal deposits in
China has been increasing rapidly since
the start of the postal savings service
in 1986. It had reached about 70 bil-
Hon yuan as of March 1994, but the
implementation of an online system at
the post offices dealing with postal sav-
ings services has made no progress at
all. Therefore, the Chinese Ministry of
Posts and Telecommunications has de-
cided to put into place the implementa-
tion of an online system for the postal
savings service which it has named the
Green Card Project — a top-priority
project in the 8th and 9th 5-year plans.




It is planning to construct a trunk net-
work connecting 50 cities by the end of
1996 and to extend the network to the
remaining cities and more than 10,000
main towns and villages to complete a
nationwide network. This will be the
first time for NTT DATA to receive an
order from overseas, excluding orders
from Japanese enterprises.

* The Electronics Industries
of Japan and the U.S. will
cooperate technically in
the Information Highway

Information and electronics equipment
manufacturers associations in Japan
and the U.S. have agreed to promote
cooperation between the two countries
in the technological development of the
Information Super Highway plan which
is being promoted by the Clinton Ad-
ministration.

The organizations involved are the Ja-
pan Electronic Industry Development
Agsociation (JEIDA) and the Compu-
ter and Business Equipment Manufac-
turers Association (CBEMA). The rep-
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resentatives of the secretariat for the
two associations took part in examin-
ing some of the subjects that manufac-
turers in Japan and the U.S. have in
common in making the Information
Highway plan a reality. '

The U.S. Department of Commerce has
announced that the Information High-
way plan will be carried out mainly by
private enterprises, not by the U.S. gov-
ernment. Associations in Japan and
the U.8. have come to the understand-
ing that it will be beneficial to both
sides to work together in the develop-
ment of the required technology. JEIDA
and CBEMA will be holding a meeting
in Tokyo in September 1994 to exam-
ine the details of the technical fields
involved.

JEIDA and CBEMA have also agreed
to expand the cooperative relationship
in a similar way to Europe. They plan
to construet an exchange base for Ja-
pan, the U.S., and Eurocpe at an indus-
trial level to realize the Information
Highway plan.
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