ISSN 0910-6707

1992

Japan Computer Quarterly

Japan Information Processing

Development Center

Japanese ISDN: Present and Future







Japan Computer Quarterly

Japan Computer Quarterly (JCQ) is pub-
lished quarterly by the Japan Information
Processing Development Center (JIPDEC),
Kikai Shinko Kaikan Bldg., 3-5-8 Shibakoen,
Minato-ku, Tokyo 105 Japan.

Publisher:
Editor:

Eiji Kageyama, President
Yuji Yamadori, Director

Research & International
Affairs

JIPDEC is a non-profit organization founded in
1967 with the support of the Ministry of Interna-
tional Trade and Industry, the Ministry of Posts
and Telecommunications and related industry cir-
cles for the purpose of promoting information
processing and the information processing indus-
Iry in Japan.

JCQ. formerly called the JIPDEC Report, was first
published in September, 1970 and is prepared with
the assistance of the Japan Keirin Association
through its Machine Industry Promotion Funds.

NOTE: The opinions expressed by the various
contributors (o the Japan Computer Quarterly do
notnecessarily reflect those views held by JIPDEC.

Copyright 1992 by Japan Information Processing
Development Center.

No part of this publication may be reproduced
without written permission of the publisher.

Translated and Printed by The Translation Institute
of Technolagy, Science & Culture
Printed in Japan, November, 1992

1992

CONTENTS

*From the Editor ...

* Present State of ISDN Services................

*Multimedia Information System
which Uses ISDN

VIX (Versalile Intelligence Exchange) ...........

*ISDN at Nihon Keizat Shimbun ..o

* Current State and Qutlook of the

Leased High Speed Digital Service .................

* Switching Technology for

Broadband ISDN .......c.occrievoimnnenn e

*B-ISDN and the User ..oovvviviiiiveeieee e

FCUITENL NEWS oot e

18

27

34

39

47

54

No. 91






From the Editor

The rapid progress of tclecommunications
technology has brought about a remarkable
degree of informatization in Japanese industry.
In addition, the recent appearance of compact,
high performance information equipment, such
as personal computers and word processors, is
even spreading informatization to the personal
level, namely, individuals and daily life. The
progress of telecommunications technology and
the liberalization of communication lines has
triggered the construction of information net-
works within enterprises, between enterprises,
and between industry groups, as well as inter-
national networks and personal computer net-
works. '

Compuler performance is improving rapidly
owing to technological innovation, but R&D
efforts have mainly been directed towards
finding ways to store large amounts of digitat
data and process it at high speeds, Therefore,
computer data is basically digital data even
now, something that is not likely to change.
However, telephone lines are designed to
transmit voice wave signals using analog signals.
Therefore, thedigital signals used by computers
must be converted into analog signals using
special equipment (such as a modem) for trans-
mission over a telephone line. Cost and tech-
nological convenience could be improved
enormously if digital signals could be transmitted
without the need for conversion into analog
signals.

Humans communicate largely through the senscs
of hearing and sight. Until now, scparate media
have been used for different senses - telephones
and radio for transmitting voice, TV, movies
and videotex for transmitting images, and written
documents for communication through char-
acters. However, in human communications in
their true, original form, all these are integrated
logether. Technological problems are what
have made it necessary to use differeat media.
ISDN integrates various forms of
communication media, including telephone,
facsimile, data communications and image
communicaLiohs, using oneccommunication line,
and implements high-speed transmission at the
sametime. Thisisanepoch-makingtechnology
that brings communication through mediacloser
to the original form of communication between
humans.

Most databases have beenused tostore character
information, such as documents and abstracts,
for reference purposes, but the need to store
numerical values and graphic information, such
as constantly changing economic information
and various kinds of statistical data, etc., has
incrcased. The recent rend is towards “fact
databases” that store image and voice data as
well. The best method for understanding the
meaning of real-world informalion is to
experience itina form thatis as closeas possible
to the way it is experienced in reality. For
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example, when it comes to a bird singing, it is
far more realistic to hear the song of itself than
to look at characters representing the song.
Evenmore realistic information can be obtained
by seeing the bird itself and its motions in the
form of an image. A considerablc amount of
information would be neccssary 1o transmit
everything about a bird's song using only
characters and numerical values. And when
information is transmitted using characters and
numerical information alone, not only is a large
amount of data needed, the result is far less
satisfactory than the immediacy of information
obtained by direct secing and hearing. This is
why the so-called multi-media database, which
integrates a large variety of media, including
characters, numerical values, voice and graphics,
is attracting so much attention of late. In
addition, interest is focusing on so-called
hypermedia, with which a large variety of
information can be retrieved and managed
according to the human approaches to thinking,
conception and recognition. Intelligent
hypermedia with even more affinity to man will
be implemented in the future by the use of
frontier technology such as Al technology.

These technologies will continue to enhance
database utilization, and ISDN will play an
important role in the sophisticated and efficient
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use of databases. RWCP (Real-World Comput-
ing Partnership) was organized in Japan in July,
1992. Association members are studying areas
in which computers have been less than profi-
cient, such as human sensitivity and pattern
recognition. Theaccomplishmentsof suchR&D
efforts will move computer applications closer
to the human experience. ISDN will constitute
one of the important infrastructure technologics
that will support the information society of the
future. However, many problems, including
standardization and security, must be solved to
promote the international expansion of ISDN
service.

The present issue of JCQ introduces recent
ISDN trends in Japan, and contains articles on
the current state of ISDN services, examples of
ISDN installation, and future technological
trends. Ihope this information will be of use to
our readers, and would also like 10 express my
gratitude to the anthors of the articles.

W =
Yuji Yamadon

Director
Research & International Affairs




Present State of ISDN Services

1. Growth of ISDN
(1) Overview of ISDN

ISDN (Integrated Services Digital Network) is
a new network service capable of providing
telephone, facsimile data, still pictures, moving
pictures, and other services on a single line.

With ISDN, it has become unnecessary for
users to subscribe to separate lines for each
service. In addition, common carriers are no
longer required to construct separate communi-
cations networks for each service. Users can
also use high-speed communication lines from
64 kb/s to 1.5 Mb/s through switched line net-
WwOrks.

ISDN is an indispensable infrastructure for the
Information Society of the next century.

(2) History of ISDN

In Aprl 1988, NTT started “INS Net 64, an
ISDN service providing a Basic Rate Interface
(BRI: 2B+D, B=64 Kbil/s channel, D=16 Khil/s
channel}, and looked upon as the foundation of
the Information Society. NTT added “INS Net
1500™ as a Primary Rate Interface (PRI 23B+D
or 24B}in june 1989, and a packet communica-
tion mode for INS Net 1500 in June 1990,

Atsushi Yano

General Manager

[SDN Promotion Dept.

Nippen Telegraph & Telephone Corp.

With the expansion of service areas, the number
of users has increased, which has resulied in
various types of application deployment.

In this paper, we will report on trends in ISDN
with a focus on applicaticns deployed over
time,

(3) Benefits of ISDN

What were the factors that actually attracted
users 1o decide on ISDN services?

Figure 1 shows the results of a survey asking
users why they began using INS Net.

These results reflect two major advantages of
ISDN: 1) high degree of value-added commu-
nications, and 2) reduced communications cost.

Respondents praised [SDN for its high specd
transmission of a large volume of data, high
quality and accuracy of information, and simul-
tancous usc of multiple lines, which can lead 10
diversified applicatons.

‘Aclually, use of ISDN services taking advan-
tage of value-added communications is increas-
ing.

JCQ No. 91, 1992
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Figure 1 INS Net Service Utilization Status

(Source: User Survey)

(4) Status of ISDN

Since NTT started INS Net 64 service in the
three areas of Tokyo, Nagoya and Osaka with
114 lines (ninc users) in April 1988, NTT has
significantly increased service supply arcas
every year. This situation is summarized in
Table 1.

Attheendof the 1989 fiscal year (March 1990),
there were 195 ISDN service areas covering all
the prefectural capitals in Japan. By the fol-
lowing March, the number of arcas had been
increased to 1,222 covering over 90% of cities
where demand was revealed. By March 1992,
the service had been cxpanded to 2,049 areas.
This covered almost all such cities and 94% of

telephone service subscribers. {Therc are about
4,400 arecas across Japan.)

Asthe geographical areacoverage hasincreased,
the number of lines contracted by users has
significantly increased as well. This wend is
shown n Figure 2.

By March 1992, the number of contracted lines
surpassed 100 thousand lines in terms of the
INS Net 64 unit {the number of lines for INS Net
1500 is counted as 10 times thal of INS Nel 64
when both INS Net 64 and INS Nel 1500 are
tabulated together). The number of lines con-
tinues to grow at a monthly rate of 5,000 w
6,000 lines.

Table 1 Growth of Service Supply Areas

March 1989 March 1990 March 1991 March 1992
No. of Service
Supply Areas 29 195 1,222 2,049
Eype Of. Area 3 major cities Prefecl.ural Areas where demand clearly exists
Xpansion capitals
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As shown in the figure, packet communication
mode service (INS-P) provided by INS Net 64
has been on the rise. As of the cnd of March
1992, 33% of users who contracted for INS Net
64 were using INS-P. The number of users is
expected to increase even more in the future.

(5) Types of Utilization

Figure 3 shows the results of a survey targeting
large users as to what types of information they
are transmitting through INS Net.

As can be seen, for INS Net 64, data transmis-
sion (including the 24% of POS data transmis-
sion) accounts for 74%, which is followed by
facsimile communication at 14%. These two

(No. of lincs)

types of ransmission account for 88%, and the
percentage of facsimile utilization and inte-
grated utilization is gradually increasing.

In this way, the demand for INS Net 64 is
thought to be extensive because of the need for
data transmission at high speed and low cost.

In INS Net 1500, PBX utilization accounts for
68%, which is followed by data transmission at
18%. Theratio of image utilizalion is gradually
increasing.

As for the high PBX utilization, it appears that
users are attracted by the much lower cost com-
pared with multiple analog lines ol similar per-
formance and by the integrated utilization of G4
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Figure 2 Mumber of Contracted Users for INS Net
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Image 2%
Others 4% Others 19

Voice 3%
Complex 3%

frans-
(POS data) mission
74%

(24%)

Dala us of Oct. 30, 1691 (n = 29,500) Data as of Oct. 30, 1991 (n=822)
(a) TNS Necl 64 Utilization (b)Y INS Net 15300 Uulization

Figure 3 INS Net Utilization

Table 2 Trends in Communications Equipment

December 1989 May 1992
Communications No. of No. of Approximate No.of | No.of Approximale B

Equipment Vendors | Products Price Range Vendors | Products Price Range
Terminal Adapter 8 29 80K - 400K yen 26 122 80K — 3.0M yen
G4 Fax 11 16 1.68M - 3.8M ven 13 13 0.98 - 3.8M yen
TV Telephone 6 6 2.5M - 6.0M yen 5 7 0.95 - 7.5M yen
g;g;“fmm 1 15 | 10M-32M yen 14 32| SM - 20M ven
Interface Board 3 3 300K - 500K yen 3 a0 100K — 960K yen
FD Transfer Equipment - - - 4 7 0.3M - 0.97M yen
Toral 27 85 - 61 288 -

*1 Minimum price for plain-paper lype is 1.5M yen Na. of vendars: 2.3 times
No. of products: 3.4 times
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facsimile terminalsand image terminaisattached
to the PBX extension lines.

User application of ISDN services has become
more diversified as the variety of communica-
tions equipment has expanded. This expansion
is surnmarized in Table 2.

Comparing the number of vendors, number of
products and price range between December
1989 and May 1992, we see an increase of about
2.3 times in the numberof vendors and about 3.4
timesin the number of products over the twoand
half years.

As for price, more and more products have
become available on the low-cost side. In
particular, a price reduction of about 60% is
seen for G4 facsimile devices, and one of about
40% for TV 1clephones. A substantial price
reduction has been achieved.

Also, the number of terminat adapters (TA),
including ones for packet switching, has rapidly
increased for data usc in lransmission. In
additinon, the number of TAs used for in-
terconnecting LANs has been rapidly increas-
ing since around 1992.

2. Most Used Applications

If we compare [SDN with the telephone net-
work, we notice a large difference in their data
transmission volume. For example, when we
transmit ¢lata using the telephone network, the
maximurn data rate is around 4800 bps i gen-
eral. When using INS Net 64, however, the
maximum ig 64 Kbps, which is more than 10
times faster. As a result, many diversified
applications have been developed.

The followings will present some examples of
popular applications.

(1) Examples of Data Communication
Applications

1) POS Systems

POS systems are used to cut down on labor
at sales counters in retail stores and the
like. The systems are also used for sales
support by accumulating point-of-sale in-
formation such as “who bought what, and
when?”

For chain stores having a number of dis-
tributed outlets, POS data can be collected
at a central office utilizing the advantages
of high-speed ISDN.

In the case of INS Net 64, two B channels
and onc D channel are available on one
line. We can therefore assign different
functions to cach channcl. For example,
we can use B-channel line switching for
high-volume information such as daily
sales data, and D-channel packet switch-
ing for low-volume information such as
inventory reports. This makes forcffecient
data transmission (Sec Figure 4).

2} Floppy Disk Transfer Sysiem

As mentioned earlier, it takes a great
amount of time to transmit a large volume
of data using the elephone network, but it
can be done in a short lime using ISDN.

For example, it takes about 40 minutes 1o
send the information on one floppy disk
(about 1 Megabyte) using the telephone
network, but we can send it in about three
minules using INS Net 64.

JCQ No. 91, 1992




Main Office

o=

Host computer

New product information

w—)

—

Order errar list

L=
FlEiERe]
(Digital commu- l o
nication mode) “
Order data POS terminal
L ]
Retrieval of inventory +
information +
»
\ ' Store H
(Packet commu-
nication mode) L=
l e @
POS terminal

Figure 4 POS System

Recently a floppy disk transfer unit has
been developed which can transmit the
entire contents of a floppy disk to remote
locations using INS Net, Similar to fac-
simile devices, the operation of the unit is
simple and can be learned by anyone. You
simply push the appropriate butlons afier
inserting the floppy disk (See Figure 5).

Youcan also use afile transfer uniton your
PC by incorporating an [SDN interface
board in combination with communica-
tion software. Inthis case, youcan transter
specific files of data on a floppy disk.

3) Conncctlion Between LANs

Foliowing the sprcad and increased use of
LANs (Local AreaNetworks), the need for
inter-LAN connection in remole locations
has increased.

There has been more and more applica-
tions using INS Net (o connect between
LANSs (See Figure 6).

JCQ No. 91, 1992

Users appear to prefer INS Nel for con-
necting LANs because of its high speed
and low cost and because it can be con-
nected to many locations asaswitched line
network.

(2) Examples of Fax Applications

In addition 10 being able 1o ransmit 4 A-4 size
copy in only about four seconds, the G4 fac-
simile device can reproduce characters, illusira-
tions and pictures sharply at 400 dpi resolution,
whichisabouteighttimeshigher than thatof the
G3 standard mode.

For example, this function can be used for G4
[acsimile communicalions belween a main mu-
nicipal ward office and branch or liaison otlices
1o issue, for example, copies or extracts of a
family register (See Figure 7).

As aresult, about one third of all family register
copics arc, now being issued via facsimile de-
vices by local governments in several cities near
Tokyo. This has made a large contribution 10
speeding up resident services.




Main Office Branch Office

Floppy disk ) Floppy disk

Floppy disk transfer unit

Floppy disk transfer unit

Figure 5§ Floppy Disk Transfer System

—————L AN LAN
[M == 1

Bridge/Router/Gateway

Figure 6 Connection between LANs
Branch Office

Ward Office

G4FAX

Copy/Extract of Family Register

Branch Office

=g

G4FAX @
Branch Office GIFAX
= 2
S U
GiFAX

Figure 7 G4 Facsimile Communications System
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(3} Examples of Image Applications

One of the most popular image applications is
this TV conference system (See Figure 8).

For example, by using switched ling INS Net, it
is now possible to hold a TV conference with
almost any other TV conference system due 10
the efforts made to improve mutual connectiv-
ity of TV conference systems based on ISDN
international standards.

It is also possible to conduct conferences while
viewing pictures, charis and tables on the screen
using document and picture transmission func-
tions. This can save the expense and tme

requircd for business trips.

In a certain company, the TV conference fune-
tion is used between the company president and
customers who ar¢ visiling a remote branch
office.

Main Office (Center)

Multiple Location TV Conference
Communications Controfler

ddaissaareeiiesis)
FALIERERISEIiTIiNY,

.The same system can also be used lor interna-

tional conferences, meetings, clc.
(4) Complex Applications (Using a PBX)

Inan business enterprise, it is not uncommeon Lo
need scveral communications applications at
one time, such as when holding a TV confer-
ence in which documents, precision drawings
and visual materials are needed from remole
locations by G4 facsimile. By using INS Net,
you can create a higher densily communica-
tions environment by combining voice (zrmi-
nals, data terminals and image terminals, This
can help company activitics proceed much more
smoothly (See Figure 9).

Furthermore, you can substantially reduce ini-
tial costs and running costs compared with Lhe
telephane newwork by using INS Net 1500 as
lines between PBX and the ielephone switching
system.

Branch Office

[=]

|

]

cwa

Branch Office

cwmd

Figure 8 TV Conference System
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Figure 9 Complex Applications (Using PBX)

3. Interesting New Applications

I have described popular applications in the
previous section. Here, 1 would like to intro-
duce several interesting applications that make
the most of ISDN characieristics.

(1) Voice Applications
1) Voice Conference System

You can hold an economical voice confer-
ence by connecting multipie locations with
digital tclephones using INS Net {See Fig-
ure 10).

In this system, it is possible to connect
nearby locations one by one instead of
connecting all the conference telephones
10 the host computer (@, @, and @ in the
figure).

As a result, it i3 unnecessary to creale
multiple lines at the center, and you can
keep the total connecting distance and sel
communication fees 1o a minimum.

11

2} High-quality Voice Transmission Syslem

This system transmils voice coded by a

- 7kHz codec, which has a wider band than

3)

the telephone network (3.4 kHz}, through
the 64 Kbps information channel of INS
Net.

A radio broadcasting station inalocal area
uses this system for live broadcasling of
professional baseball games.

In the past, in order to relay outside broad-
casts, stations used broadcasting- standard
leased lines (50 Hz - 10 kHu), or sent voice
by wireless means (o a stalion Using an on-
sitc radio relay car, This sysiem using INS
Net has been adopted as the most conven-
ient and best voice-quality system (See
Figure 11).

High-quality Sound Broadcasting System
This system can transmit 7 kHz of voice Lo

a maximum ol about 800 locations utiliz-
ing the high quality features of INS Net.
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Conference Coordinator (Host)

A Meeting phone

Meeting phone

Meeting phone

Meeting phone

Figure 10 Voice Conference System
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Baschall Stadium, Open Broadcasting Site Broadcasting Station
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TkHz voice TkHz voice

S8~ NS )
v

Amplifier

cwno

Speaker Microphone Speaker

Micrephene

Figure 11 High-quality Voice Transmission System
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This is very convenient when you want Lo
simultaneously transmit the same infor-
mation 1o a large number of locations (See
Figure 12).

For example, at one company, this systcm
isused to transmit the president’s speeches
or executives’ instructions to branches
across Japan. The system can also be used
by securities companies and financial in-
stitutions to transmit urgent information
such as sudden changes in foreign ex-
change and stock markets.

In the system, information dispatch is not
limited to the center, The system can
transmit the voice of one member to all
other members, and diversified two-way
communications are possible.

As for other applications, we can think of
remole education by vocational schools,

Center Side

HC-1
broadcasting unit

Main unit
Y

Amplifier

and information transfer between head-
quarters and branches of companies, or
between administrative organizations dur-
ing emergencics.

{2) Image Applications

1} Remaote Monitor System

In the telephone network, image transmis-
sicn of 1 frame per 30 seconds is the limit,
but using INS Net 64 the transmission can
be improved to 3 frames per sccond. Asa
result, remote monitors and reception
services can providecustomers withascnse
of "closeness” through video pictures.

Asancxample, the system can be used 10
remoicly monitor ATM cquipment al
banks (Sce Figure 13).

Speaker

Amplitier
HC-1000 Speaker

Figure 12 High-quality Sound Broadcasting System
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Branch ATM Section

Camera

Image trans-
miission unit

cmgo

ATM VTR

Branch ATM Section

Image trans-
mission unit

cCwa

=l

VTH

Remote Monitor Center

Digital telephone

Monitor

Image receiver

Figure 13 Remote Monitor System (For Use with an ATM)

2} Sull Picture Transfer System for Digital
Still Cameras

This system can transmit color images
taken by a digital sull camera with a
memory card 1o remole locations by tele-
photograph terminals.

For cxample, in the case of automobile
insurance coverage work, a piclure of a car
damaged by an accident can be quickly
sent to an assessment specialist, thereby
improving the cfficiency of the claim
process (See Figure 14).

3) Still Color Image Transmission Sysiem

Using INS Net 1500, this system can trans-
mitcolerimages that require a vast amount
of high precision daia in several minutes
{See Figure 15).

JCQ No. 91, 1992

14

Compleled images of prints developed at
the design siuchio of the main office using
a computer arc verified by the customer
and then transmitted 10 a plant for process-
ing and printing.

As aresull, time spent on travel between a
design studio, a customer, and a plant can
bc substantially reduced and significant
improvement achieved in job performance.

4. Connectivity with Foreign Countries

The benefits of ISDN such as high speed and
high quality together with its cconomical ad-
vanlages will be cspecially apparent in interna-
tional arcas.

There dre an increasing number of cases where
G4 facsimile devices and TV conlerence Sys-
tems have been installed for the purpose of
reducing communications expenses and lacili-




Memeory card camera

B ]

D Memory j Monitor

Monitor

card

(7
@

Telephot h 2000
. Telephotograph 2000 ephotograp

Figure 14 Still Picture Transfer System (for Digital Still Camera)

Customer
Printing Company = —
Shem T - L
Color draft after proofreading U A = ===
: ; PC for
High-guality .
[ : remeval
E"_. wh @ un , g cd?igf‘:;mage
= :
. C U
Host computer fer
print proofreading sysiem
Designer
Character/image database g - -
ol (A -] _—
High-quality pC _fo
color image retrieval
display

Figure 15 Still Color Image Transmission System
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tating information exchange. There are also
cases where data communications are being
made through terminal adapters.

We believe that this demand will become
stronger in the future.

Atpresenl, NTT’s INS Net 64 is connectible to
14 countries orareas including the United States,
the United Kingdom, France, [taly, San Marino,
Vatican City, Germany, Belgium, Spain, the
Netherlands, Sweden, Australia, Singapore and
Hong Kong via KDD's international lincs. There

arc plans to connect with Swilzerland, New
Zealand and Denmark during this fiscal year,

5, Future Plans

The construction of a varicty of LSDN systems
to meet uscrs' needs has become casier as new
application packages and devices are developed
and prices decrease.

As you can see in Figure 16, the base of single-
product-type markets has been added to nation-
wide and regional system markets.

@ Markel expansion of
nationwide systems

@ Markel expansion of
regional systems

@ Market cxpansiot of
single-product systems

Figure 16 Sales Market Expansion
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6. Future Challenges

We can expect that the construction of ISDN’s
next generalion of communications infrastruc-
ture will create a new and very atiractive world
for communications users. However, an enor-
mous amount of funds arc nccessary for the
construction of network facilities.

The great challenge for the future is how 10
effectively make investments for constructing
an ISDN foundation, taking into consideration

revenues and expenditures. [t is necessary that
an agrecment be reached as 1o who will pay for

_the infrastructure, when that investment wikl be

17

made, and how much will be made.

The fulure course of ISDN, the infrastructure of
the Information Society, will be determined by
the future strategics of users, communications
carriers and communications equipment ven-
dors, mking into consideration shorl-tcrm in-
come and expenditure balance, Jong-term in-
vestment, and relum on invesiment,
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Multimedia Information System
which Uses ISDN
VIX (Versatile Intelligence Exchange)

1. PREFACE

One trend resulting from the advent of the SIS
(Strategic Information System) boom is the
tendency to view the computer as an effective
strategic tool for expanding market share rather
than merely as a tool for streamlining and auto-
mating job processing. In addition, there are an
increasing variety of user needs; users now
demand highly economical tocls that are suited
to various applications. In response 10 these
trends, Fuji Research Institute Corp. has ac-
complished the construction of a multimedia
information system for the coming age of ISDN
in an 18-month project term.

2. BASIC CONCEPT OF SYSTEM
CONSTRUCTION

The basic concept of our multimedia system is
tointegrate the presentation of information ona
computer in a manner that is more natural Lo the
user using data from various kinds of media,
such as text, graphics, voice, music, etlc. In
making this multimedia system a reality, one of
our other key concerns was Lo support peripher-
als and high-speed, high-quality communica-
tion methods. Qur multimedia system is based
on these design philosophies. It provides the
following:
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Business Information System 2nd Division
Fuji Research Institute Corporation

Suitability for various applications
Adaptability to stralegic information net-
works using [SDN

Superior cost-effectiveness
Flexibility to keep pace with the latest 1ech-
nology

This system thus offers solutions for multime-
diaapplications thal can meeta variety of needs.
It is called VIX (Versatile Intelligence
eXchange).

3. SYSTEM FUNCTIONALITY RE.
QUIREMENTS

The features required of this sysiem are the
following:

(1) Technical features

* Terminals which display and handle large
quantities of binary data for static images,
voice, MIDI (Musical Instruments Data In-
terface), elc.

Host computer database functions and
transaction functions to handle binary data

from terminals

High-quality, high-speed transfer of binary
data between the ISDN terminals and host
computer




(2) User interface features

= System that is easy-1o-use for the routine
jobs of end uscrs

» Flexibility to adapt to various applications

» Full tamkey system for users

(3) Service features

» Suitability for the business conditions of
different industries and different compa-
nies

= Fault tolerance functions that enable in 24-
hour operation

» Capability to provide additional services
such as network monitoring, etc.

Incorporating all these system fealures makes
this a strategic information system that enables

INS Net 64
(ISDN)

companiés to survive in a severe business envi-
ronment or obtain a competitive cdge.

4. SYSTEM CONFIGURATION

VIX is composed of a host computer and termi-
nals connected via ISDN lines. VIX can ex-
ecute transactions for the multimedia database
in the host computer. It canalso exchange files
with that database. The host computeris a fault-
1olerant computer with redundancy in all its
components. If one component fails, another
component takes over with no interruplion in
nommal processing, so long as that component is
normal. The faulty component is diagnosed
automatically and repairsare made automatically
if possible. The use of this host computer
enables 24-hour system operation all year round.
(See Figure 1.)

Host sysiem

Figure 1 VIX System Configuration

JCQ No, 91, 1992



5. SYSTEM’S BASIC FUNCTIONS

The terminals and host computer cach have

VIXVapplications

YIX/Auto

their own basic VIX functions. The following
is a description of thesce functions, and Figure 2
shows their construcl.

v

VIX/Art
VIX/Retail

CAl (Common application interface)

Operation Resource Database Storage Communication
management | management | management switching | management
function functicn function function function

VIX basic functions

Figure 2 VIX System’s Basic Functions

(1) Terminal basic functions

Terminal applications will vary depending on
the application area, making it difficult to as-

" sign basic functions o terminals. However,
cach terminal provides the following basic
functions:

Obtains, comprcsses, extends, and displays
static image data, and increases and de-
creases its size,

Obtains and rcproduces voice data.
Obtains MIDI data and plays music.
Supports touch panel opcration.

Supports mouse operation.

Providesdala communications with the host
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computer and executes transaction func-
uons via ISDN lines.

Controls the peripherals and applications
simullaneously (multitask function)toreal-
ize excellent user interface.

Offers the user interface editing 10ols useful
in creating applications.

Various peripherals are connected to cach ter-
minal (sec Figure 3). However, since MS-DOS
is a single-task OS which cannot control all
these peripherals simultaneously, we have in-
corporated an originally developed mechanism
into the multimedia sysiem that enables
multitasking to be cffected by time division.




Speaker Display

—

Speaker

Touch panel

]

MIDI

Touch controiler

Color printer

l

Multimedia controller

Personal computer

RAM

ISDN hoard

I/F board

Figure 3 System Peripheral Configuration

This mechanism treats control of each part of an
application using the concept of specific, indi-
vidual “rasks”. It switches between tasks by
internal timer interruption so that applications
appear to run simultaneously.

This mechanism enables simultaneous execu-
tion of communication through ISDN, MIDI
handling, voice processing, application
processing, eic., (see Figure 4).

€2) Host computer basic functions

The host computer executes mainly the follow-

ing database functions and online transaction

functions:

= Retrieves, adds, deletes, and changes text
data and binary data via ISDN lines.

21

+ Retrieves text data under compound condi-
tions via ISDN lines.

+ Sends text daia and binary data in files via
ISDN lines.

» (Obtains information about files to be
downloaded.

» Obtains information about files to be
uploaded.

» Controls data processing programs in the
host{for exceuting hostcomputer programs
from terminals)

The host computer uses our company’s own
multi-process OS. The host system software is
composed of a plurality of resident processes.

Thesc include a process control pracess which
monitors and controls each process, a commu-
nication control process which controls com-
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munication, and an application process which  any onc of these processes terminates abnor-
actually accesses the database and executes  mally for some reason, it will restart automati-
transaction processing (see Figure 5). Evenif  cally.

— - — - FPoreground process - ~ - = - - - - - - -~ - — |

Man- Command interpreter
machine
interface

Window manager

- — - Background process - - -

Text Graphic N'arural Background
window window p¥clure interface
window

Figure 4 Multitask Process Concept

Process control

Communication
control function

Online funclions

Operator interface

(transaction processing)
(file transmission processing)

Database management function

Starus monitoring

Figure 5 Host Computer Basic Functions
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6. EXAMPLE APPLICATIONS

(1) Used-car information retrieval system

The year before last, we built a used-car sales
support system based on VIX. This system
handles multimedia data such as static image
data and MIDI data.

About 35 terminals were installed at Nissan
dealers in Kanagawa Prefecture. The used-car
sales support system searches the used-car in-
ventory of each Nissan dealer. This system has
been operating through communication with
the host computer at Fuji Research Institute
since December 1990.

@ Syslem overview

The Nissan dealers wish to beat the used-car
dealers of other companies in terms of sales.
Therefore, they use the system for such purposcs
as:

[In.formation inpul'l

[

.| Input site — %n

[Text entry] 5

g

Floppy disk =

Dealer bos @ 8
— \‘

Storage in host

Fuji Research Instimte

Solving the problem of reduction in used-
car ¢xhibition space duc to increased land
prices and land shortages in cities.
Immediately meeting an ever-widening va-
riety of user needs

Enlarging husiness oppartunities by shar-
ing inventory

Making nonexhibition sales and unattended
sales by multimedia terminal possible in the
future

Upgrading Nissan’s image through the in-
troduction of multimedia terminals

For system operations, data entered by each
dealer about their present inventory is used
intact as text. Pictures of cars in stock main-
tained at the centralized managemeni ware-
house are taken using a still camera, and the
images stored on floppy disks are entered from
touch panel terminals. All data is stored in the
database of the host computer at Fuji Research
Institute. Each Nissan dealer can access this
database for retrieval of data. Figure 6 shows
the sysiem concepl.

Informauon reference

Host computzr

DB for
retrieval

%%] -

(Stocked)

o
RN

AR,
Sl player

[lmage canry}

Figure 6 Used-car Information Retrieval System
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@ Features
This system has the following features:

» Simple terminal operations by touch panel

= Displays static images and data lists con-
ceming cars which meet specified condi-
tions for sclection (such as Lype, name,
price, and accessories).

« Displays further details on the selected car.

« Produces printouts of any screen informa-
tion.

« Plays background music with MIDI,

= Displays a list of special cars and detailed
information about them.

@ Evaluation

Currently, 10% 10 20% of the Nissan customers
purchase used cars through use of this system
alone. Not all of their customers usc this sys-
tem, but the system promotes sales and attracts
the attention of customers. In addition, it ena-
bles the dealers to easily find out the situation
withregard to the type of used car desired by the
customer, thereby increasing the elficiency of

negouations. A larger percentage of customers
are expected to use this system as its uscfulness
is further improved through such actions as
cataloging of additional used cars. We arc
planning to investigate the effecis of this system
in Kanagawa Prefecture, and then install termi-
nals in cther areas.

{2) Real-estate information retrieval
system

VIX is available for use in real-estate informa-
tion retrieval. Using VIX for retrieval of this
kind of information has several advantages in-
cluding;

+ Ability to retrieve real-eslale infermation
according to compound conditions such as
price, location, elg,

« Ability 1o display not oniy the room ar-
rangement and location map, but also build-
ing appearance, room ineriors, and envi-
ronment

» Ability to introduce a wide range of proper-
ties and enlarge business opportunities

Figure 7 shows cxamples of graphic images.

o
v
- 2N VU

R

Price:
Address: 3-18 Shibamata Katsushika-ku Tokyo

Distance: 20 minutes’ walk from Shibamata Station
Arca:

Floor space rate: 88/90

Room arrangement. § LDK

Road antachment: 4 m on wesl side

Construction: Wooden, 2-story house

¥47,000,000

Keisel Dentetsu

Land: 260.88 m?
Building: 240.49 m?

1F LDK, 8-maL Westem-style room, 8-mat
Japanesc-style room

2F 10-mat Wesiern-style room, 8-mat Western-
style room, B-mat Japanese-style room, 6-mat
Japanese-siyle room

Kigure 7 Real-estate Information Retrieval System
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(3) Personnel information retrieval
system

Another mulumedia application is personnel
information retrieval for companies and talent
banks. Using VIX for this sort of information
retrieval is expected to result in the following
effects:

» Persons berter suited for each post can be
selected by displaying not only the profiles
of their work records but also their photo-
graphs, résumés and voices.

« In-house communications can be improved.

« Personnel can be introduced when they are
transferred or employed.

Figure 8 shows an example of a graphic image.

Résumé

Name: Reiko Kinoshita

Date of Birth: Sept. 7, 1955 Binh Place: Oiw

Address:

1-5-10 Sanmaicho Nishi-ku Yokohama

School Carcer

Mar., 1968

Graduated from Y okohama Municipal Rokkaku Bashi Primary School,

Mar,, 1971

Graduated from Yokohama Municipal Nakamaru Junior High School.

Mar., 1974

Graduated from Kanagawa Prefectural Yokohama Suiran High Schoot,

Apr., 1974 | Entered the UCLA College of Liberal Arts

Mar., 1978

Graduated from the UCLA College of Liberal Ans

FUJI RESEARCH TNSTITUTE CORPORATION

Figure 8 Personnel Information Retrieval System

7. FUTURE DEVELOPMENT PLANS
FOR VIX

Multimedia will become more sophisticaled as
ourinformation-oriented society matures. Some
of the probtems we will face in the future will be
how to resolve the differences among multime-
dia data formats, compress multimedia data,
and integrate multimedia data handling meth-
ods. To overcome these challenges, we must
keep up with the progress in technology.

25

In order Lo extend system capabilities and boost
system performance, we arc currently planning
10 address the development of plans for the
following:

» Connection to G4 facsimile machines and
lelephoncs

Addition of terminals by conngction 1o
INS 1500

Implementation of a lerminal syslem under
0S/2.
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* Massstorage inan external data serversuch  As of September, 1992, the following develop-
as an opiical disk ment plans have already been implemenied.

+ Operation under UNIX environment

* Implementation of a pass-through function  » Use of new media such as animation

for a mainframe machine » Connection between terminals and LAN
« Distributed processing by network between  » Implementation of a terminal system under
hasts DOS/V.
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ISDN at Nihon Keizai Shimbun

1. Introduction

At Nihon Keizai Shimbun, Inc., which is a
“comprehensive economy-oriented information
media company”, we utilize computer and
network systems in all stages of our activities
for the collection, anatysis, processing and
distribution of news and information.

Our newspaper production system consists of
ANNECS (Automated Nikkei Newspaper Ed-
iting & Composing System) and several pe-
ripheral subsystems. Our system for the input
of datainto ANNECS iscalled PLES {PaperLess
Editing System}. PLES enables news reporters
1o input domestic and overseas news into
ANNECS on-linc using PCs and 10 edil news
articles using WSs. ANNECS outpuls its data
to the newspaper transmission system, which
outputs compesed newspaper images to 25 dis-
tributed printing plants both within Japan and
Qverseas.

Networks play an important rele in the input of
news from domestic and overseas locations and
for the transmission of newspaper images to the
domestic and overseas printing houses. We
currently use both a leased line network using
high speed digital lines and a public telephone
network, We recently started to use 64 Kbps
ISDN and plan to expand its utilization.

27

Shezo Fujii

Senior Engineer
Telecommunications Department
Systems R&D Bureau

Nihon Keizai Shimbun, Inc,

In this article, I will introduce the way we have
applied ISDN to 1) the PLES system
{Intemetworking) and to 2) our newspaper image
transmission system. We are also making plans
for the use of G4 facsimile and for the concen-
tration of tclephone lings by mcans of INS-
1500.

2. Use of ISDN for Internetworking
2-1 PLES System

News, which constantly arises both in Japan
and in other countries, isalways being sentto us
from news reporters and news agencies. In the
past, hand-wrilten manuscripts by reporters and
manuscriptssentby FAX machine were inpulted
inio the computer uscd for newspaper produc-
tion by specialist operators al the newspaper
offices. The developmentand dissemination of
Tapanese language word processors has made it
possible for the reporters themselves o input
their manuscripts into the computer at the head
office via their personal computers {which are
used by reporters as terminals).

In November, 1992, Nihon Keizai Shimbun
started full-scale operation of the PLES system.,
We plan to completely eliminate paper (manu-
script paper) from the editorial office.
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News reporters input the manuscripts of their
articles directly from PCs. The editors (news
desk) edit, revise, and correct the copy entirely
on the displays of UNIX workstations (which
are used as terminals by the news desk). Origi-
nal manuscripts, final manuscripts and manu-
scripts from news agencies are registered in
corresponding files in file servers. Our news
reporters can retrieve and refer to these manu-
scripts from any location using their PCs.

Since every reporter has a PC, we have 1,000
PCs throughout the country, We also have 250
WSs for the news desk throughout the country,
including 200 units at the head office in Tokyo.
Also, we have five file servers for manuscripts
and several subsysiems for ANNECS. All of
these have been connected by network.,

An inlegrated LAN system was constructed at
the Tokyo head office as part of our information
" infrastructure. This LAN is shared by PLES
and other systems. Two FDDI LANs were
installed as a backbone to connect the office
building vertically. Several ETHERNET cables
have been installed on each floor as branch

Leased Circuit
BA: Small Branch Office

LANs. Twisted pair LAN has been installed for
all tables in the editorial office. Our bases
throughout the country and overseas have been
connected by a WAN which connects and ex-
tends the various LANs (Figure 1).

Triangular connections have been formed be-
tween the LANSs at the Tokyo head office, the
computer center in Tokyo, and the Osaka head
office using high speed digital lines. The Tokyo
head office is connected to LANSs in five loca-
tions, including the Sapporo and Nagoyabranch
offices, while the Osaka head cffice is con-
nected to LANSs in three locations, including the
Fukuoka branch office. Digilal lines (64 Kbps)
are used for connections beiween these LANSs,
and ISDN was adopied as a back-up.

2-2 Use of ISDN for Connecting LANs

The LANS are connected using routers. We
have adopted CISCO (U.S.A.) gateway servers
(AGS, MGS, IGS), which are muld-protocol
routers. TCP-IP is the standard communication
protocol on the network, but other protocols are
supported as well.

Figure 1 Nikkei’s PLES Network
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Leased Circuit
DSU DSU -
g ROUTER ROUTER g
{H g ISDN g
g TA TA o
— HEAD OFFICE ——’ I——BRANCH OFFICE —
Leased Circuit
- ROUTER DSU DSU ROUTER =
- =
@ 5 P
= ISDN o
£
ROUTER ROUTER

Figure 2 Internetworking Configuration

The resulting hardware configuration has the
form shown in Figure 2-(2) because both lines
and routers are dupticated, When a leased line
fails, a call can be made manually (rom a termi-
nal adaptor (TA). Then, an ISDN route is
established by the routing protocol of the router
to enable communications. Intheeventofaline
failure, it is desirable to be able to detect it,
perform automatic calling, change to the rout-
ing table, and re-connect the destination before
the session between the host and the terminal
gets disconnected, namely, within the specified
session time-cut period.

TAs that have functions for detection of a line
faults and aulomatic switching to ISDN have
recently been developed. Such TAscan be used
for a system with the configuration shown in
Figure 2-(1), Routers which eliminate the need
for a terminal adapter by providing an ISDN
interface have already been developed.
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The ISDN connection functions of inter-LAN
connection equipment (roukers) have been de-
veloped to perform the following steps.

1) The router performs automatic calling and
connection in the event of a leased line
fault or overloaded communications {load
balancing).

2) The router dials the destination [SDN line

at the time of datagram transfer and ¢loses

the session automatically at the end of the
ransfer.

The router controls two basic channels
(2B} and transmits 10 two addresses sepa-
rately.

3

These functions, as well as functions which will
be developed in the futare, will implementmore
cfticient and intelligent utilization of 1SDN for
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LAN-LAN inter-networking than would be the
case with leased lines.

3. Use of ISDN for Newspaper Image
Transmission

3-1 Remote Printing and Newspaper
Image Transmission

Distributed printing (remote printing), by which
newspapers are printed at local printing plants,
has been widely adopted by newspaper compa-
nies throughout the world in order ta fulfil] their
mission to distribute newspapers to their read-
ersasquickly as possible. Nihon Keizai Shimbun
started to use distributed printing in 1964,
before any other newspaper company in Japan.
Al present, our newspapers are printed at 20
domestic and 5 overseas printing plants, We
initially adopted remote printing in order to
prevent delays in transmitting the ncws (o
remote locations in Japan.

However, we

64 Kbps

interextended it to the Mewopolilan area in
order to solve the problem of newspaper deliv-
ery truck traffic congestion and 10 prevent the
printing time from becoming overly long, since
this increases in proportion to the number of
copies. This thenled to the complete separation
of the editing department and the printing de-
partment, when the printing functions ai the
head office were moved to another printing
plant.

Remole printing is supporied by newspaper
image transmission technology (press facsimile)
and the newspaper image transmission network
{Figure 3).

Newspaper image data produced by computer
at the Tokyo head office is sent from our
“Newspaper Image Transmission System (FM
subsystem)” vianetwork to high-precision, high-
speed press facsimile recorders at our remote
printing plants in Japan and in other countries.

-0 JGELE -
56 Kbps -5 ANGELLS odmw vork

)

Figure 3 Press Facsimile & Remote Printing Network
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The newspaper images outputted by these re-
corders are sent Lo the plate making and printing
processes. Printing starts simultaneously atall
the printing plants throughout the country.

The methods and specifications of the Nihon
Keizai Shimbun newspaper image transmis-
sion system arc summarized below.

(a) Number of remote printing plants : 20 in
Japan and 5 overseas

(b) Newspaper image transmission equipment
: ANNECS FM subsystem al Tokyo head
office; flat bed scanning type scanners in
Osaka and Fukuoka

{c) Newspaper image receiving equipment :
FT-223 press facsimile receiver made by
NEC; optical rotary type in internally-
mounted film cylinder; speed of 9000 rpm
in Japan and 6000 rpm overseas; scanning
line density of 454,681,909 Ipi

(d) Circuits : 768 Kbps high speed digital lines
with some branches (domestic); 64/56 Kbps
digital lines {overseas)

(e) Transmission speed : 192 Kbps-x 3 (si-
multaneous transmission of 3 pages) (do-
mestic); 64/56 Kbps (overscas)

(f) Transmission time ; 2 minules on average
{domestic); 5 minutes on average (over-
seas), (except color images)

(g) Transmission mode ; HDL.C

(h) Error correclion method : Reject-type ARQ

(i) Data compression method : Adaptive pre-
diction two-dimensional coding method

31

Eachprinting plantin Japan receives 10010 200
pages per day. Current problems related to
newspaper image transmission involve (1)
Shortening the transmission time (higher speed),
(2) Achieving high fidelity (high scanning line
density) and (3) Achieving faultless operation
(high stability). These problems can be solved
by increasing the speed of the transmission
system (circuits) and improving measures to
deal with faulis (back-up), and are related to
increases in direct {ransmission CXpenses.

3-2 Overseas Newspaper Image Transmis-
sion and Use of ISDN

We started printing in the U.S. (Los Angeles,
New York} and Europe (the Netherlands) in
1987, in Singapore in 1990, and in London in
1592,

In principle, the same system is used for both
domestic and overseas newspaper image
transmission. Therefore, domestic and overseas
transmission is performed vsing the same op-
erating procedures at the Tokyo head office.
Since 64 Kbps digital lines (56 Kbps digital
lines between Japanand the U.S.A Y are used for
transmission, lransmission time is about §
minutes. About 40 to 50 pages are sent daily on
average.

International circuits are stable. Although they
fail less frequently than domestic lines, when
they dorestoration sometimes takes along time.
A line failure can cripple or delay newspaper
publication. However, back-up lines are not
necessarily economicat from the standpoint of
transmission costs.

The nstaliation of international 1ISDN as a
back-up line has been put forward, because
international ISDN scrvice is well established.
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Leased
Circuit |

{64/56 Kbps]
ANNECS T| | J T
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Press Facsimile
Receiver

Figure 4 System Diagram of Press Facsimile Transmission

Figure 4 shows the basic system configuration  foreign sides. However, it is desirable for TAs
adopted for ISDN. The following items hadto 10 have the following functions, and such TAs
be studied in installing ISDN, have already been developed.

1) Hasinternational ISDN servicebeenstarted 1) Function forremote switchin g from Tokyo
between Japan and the destination? How
firmly it has taken root and how far ithas  2) Functions for detecting faults in leased
been disseminated are closely related to lines, and for automatic calling and con-
the stability of service. Local lines in the nection to ISDN
U.S. require particularly a carcful study.
There is a constant need io shorten the time it
2} Terminal adaptor (TA) models must be  1akes for overseas newspaper image transmis-
selected carefully. In aforeign country,a  sion. So inexpensive high-speed lines are
model designated by the common cartier  needed. A TA with function for 128 Kbps bulk
in that country must be used. Forexample,  wansmission using two basic channels (2B) on
terminal adaptorsthat have passedthe KDD  one ISDN line and a TA enabling higher speed
inter-communication test should be se-  bulk ransmission by bundling ISDN lines have
lected. A 64/56 Kbps conversion function  becn announced. If foreign carriers allow the
is required for transmission between Japan  use of such TAs, ISDN will become more
and the U.S.A. The Hitachi HN-5101-4B  advantageousfor use innewspaper image trans-
or OEM products of this model were mission.
adopted for use in Japan.

5. Postscript
When ISDN is used only as a back-up line, the

configuration can be simplified by adopting  Communication networks are what constitute
manual switching on both the Japanese and  (helifeline of the press. We havealwayssiudied
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and introduced the latest communication tech-
nologies and services and improved the quality
and increased the speed of our networks, In
every phase of development, how much impor-
tance we have attached to our private network
constructed with leased lines and how much
importance we have auached to common car-
rier public networks have depended on the state
of the available technologies and services.

i3

I feel that the relative importance of these two
will change with the appearance of high-func-
tion, high-speed ISDN. In this paper, I have
introduced the first steps we have taken in the
application of ISDN to our newspaper produc-
tion system. We will continue to develop com-
munications equipment and applications that
will take advantage of the outstanding func-
tions of ISDN, and construct networks in which
leased lines and public networks can coexist
effectively.
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Current State and Outlook of the Leased
High Speed Digital Service

(1) Brief Description of the Leased High
Speed Digital Service

Telecommunication services can be classilied
broadly into public services (such as telephone
service, ISDN and packet communication
service) and leased services (private services).
A public service user shares a transmission line
with other users viaaswitching system according
to connection time or data volume, while a
leased service user occupics a transmission line
around the clock.

Michitaro Chnishi

Senior Manager, Development Section
Leased Circuit Service Department

Nippon Telegraph and Telephone Corporation

Public and leased services can be classified by
such factors as the transmission speed and the
analog/digilalinterface. Table 1 roughly shows
the relationship of these services.

AsTable 1 shows, the lcased high speed digital
service in the leased service group corresponds
to ISDN in the public service group. This
service isavailable in 12 communication speeds
from 64 kb/s 1o 6 Mb/s (12 speeds : 64 kb/s, 128
kb/s, 256 kb/s, 384 kb/s, 512 kb/s, 768 kb/s, 1
Mb/s, 1.5 Mby/s, 3 Mby/s, 4.5 Mb/s, & Mby/s),

Table 1 Public Services and Leased Services

interface| service | ing to connection time

(3.

Classification
Interface | Public/ | Method of wansmission Low speed service High speed service
leased | line sharing
Analog | Public | Shared with others accord-| Telephane service

4 kHz band)

interface! service | according lo connection

time

(200 bfs ~ 48 kb/s)

Leased | Occupied exclusively Leased analog service
service | around the clock {mainly 3.4 kHz band)
Digital | Public | Shared with others Circuit switching service | Integrated Services

Digital Network (ISDN)
(64 kb/s — 1.5 Mby/s)

Shared with others
according to data volume

Packet swilching service
(200 bfs ~ 48 kb/s)

ISDN packel (64 kb/s)
or Frame Relay”'

Leased
service

Occupied exclusively
around the clock

Leased digital service
(50 b/s ~ 9604 b/s)

Leased high speed
digital service
(64 kbfs ~ 6 Mhy/s)

{Note) *1

ihas service is being planned.
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Frame Relay technology was devcloped by extending packet switching. The thruput can be
raised (up to 1.5 Mb/s) by simplifying communication procedures. The commercialization of




Comparcd with public services, leased services
have the following merits.

1) Since the charge is fixed rcgardless of
communication time and total data vol-
ume (communication time x communica-
ticn density), it is economical for heavy
users (long communication time and large
data volume).

2) Since the transmission route is generally

fixed, stable quality can be maintained.

3) Since a user exclusively occupies a trans-

mission line, other users have no influence

on it (unavailability due 10 congestion).

4} Since the destinations are fixed, no wrong

connections occur,

On the other hand, they have the following
demerits.

1) Itisnoteconomical when the communica-
tion time is short or the 1otal data volume
1s small.

2) Since the destinations are fixed, it is difli-
cult to change destinations freely.

Therefore, each user selects the best service in
consideration of his communication needs as
well as the merits and demerits of various
services.

Figure 1 shows the applicable areas of various
services from the standpoint of communication
time and communication density {data volume/
connection time). When the communication
densily is low, the packel service and ISDN
packet featuring the volume charge system are
economical. When the communication density
18 quite high and the communication time is
relatively short, the telephone service and ISDN
featuring the duration charge system are eco-
nomical.

Speed
0 : ISDN l:-ligh speed digilal
I |
1 | [
X ISDN pac:lke[ |
T T
. | ! |
ngh AT T + - - - il Tl il A
speed e “ ! L 7 | General L -
L ! Telephone L - I leased -
e ] p - 'I - i -~
e == I e
PR R Packel swilck}ing T~ g /
- N l . ~
" _________ S High
P b density
- | -~
- -
. L
Low - - - - T~ .
speed P -7 T~ Low density
s - - ” - ~ . .
= > 3> Communication
Short time Long time time

Figure 1 Applicable Areas of Various Services (Relation of Communication Speed,
Communication Time, Communication Density)
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(2) Changes in Leased High Speed
Digital Line Utilization

Theleased high speed digital service was started
in November, 1984, The service will become 8
yearsoldinNovember, 1992. Table ? shows how
the number of lines changed yearly. It has
increased by more than 2,000 lines every year,
maintaining a high annual growth rate of over
30%. The total number of lines throughout the
countryis 12,883 attheend of Seplember, 1991.

Iniually, the leased high speed digital service
was used mainly for replacing previous voice
and data transmission scrvices in order 1o save

communication expenses. Later, those appl:-
cations which were implemented by the leased
high speed digital service, such as
tefeconference, CAD/CAM and high speed file
transfer, have increased.

At the beginning, enterprises used the leased
high speed service for connecting the head
office and branch offices in order to rationalize
internal office work. The recent mend is to
construct systems for exchanging order infor-
mation with busincss partners and systems for
raising the accuracy and speed of account sel-
tlement and processing. The service is now
uscd 1n many cases for connecling enterprscs.

Table 2 Transition of Number of Leased High Speed Digital Lines

13,000 1

lines R

3
3
...................... S
)
3
|
'

10,000

N A S

d4--

Fiscal End of End of End of End of End of End of End of End of

year | FY 1984 | FY 1985 | FY 1986 | FY 1987 | FY 1988 | FY 1989 | FY 1960 | Sept. 1991
Number 27 640 2,125 6,454 11,283 | 12.883
of lines > 4,407 X 8,558 ,287 ]

(Note) The figures indicate the total number of high speed digital lines in Japan as quoted from the
Communications White Paper (ediled by Ministry of Posts and Telecommunications).

JCQ No. 91, 1992

36




Recently, the application ficld of the leased
high speed digital service has been expanding
further along with the popularity of sysiems
which aim 10 save production costs and raise
efficiency by linking order processing and pro-
duction lines (called CIM (Computer Integrated
Maznufacturing) and strategic information sys-
tems (SIS) which aim to increase competitive-
ness by connecling distribution and sales in-
formation with production,

Terminals for the leased high speed digital
service are unsually connected o a line via a
multi-media ume division multiplexer (M-
TDM) because various applications, inciuding
data and voice, are used. Terminals like PBX
are rarely connected directly to a line (See
Figure 2).

TOkyO
: e’ = {PU
Ak

L.

DSy

High speed digital

High speed digital

DS

(3) Outlook of Leased Services

The leased high speed digital service will play
an increasing important role as runk lines of
network systems as the importance of CIM and
SIS increases and networks are expanded to
covernotonly large enterprises, butalso smaller
enterprises.

As the speed of various data terminals is raised,
previous users of the leased low speed service
are beginning Lo shift to the 64 kb/s and similar
classes of high speed service. As aresult, the
trunk lines of networks will move toward higher
speed and larger capacity.

There is 4 new demand for a service above the
highest speed service (6 Mby/s) that is currently

Figure 2 Example of Leased High Speed Digital Service System
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available. This demand is rising among users
who want to remotely use a supercomputer or
connect high speed LANs. It will be necessary
to offer a higher speed service in Lhe future.

In the field of iclecommunications technology,
R&D of new technologies like Frame Relay and
ATM™ are being pursued. We must study how
to support those needs (such as high speed data
transmission having burstcharacteristics) which

have been hard to meet by the existing services
and technologies by the use of these new tech-
nologies,

(Note) *2 ATM {asynchronous transfer mode)
is a key technology for implcment-
ing B-ISDN. It can transmit fixed
length cells (consisting of a 5-byte
header and 48-byte data) at 156 Mb/
s or 600 Mb/s,




Switching Technology for
Broadband ISDN

Chiaki Hishinuma
Executive Manager
Research Planning Department

NTT Communication Switching Laboratories

The realization of B-ISDN (broadband inte-
grated services digital network), which will
supportinformaton and communication sysiems
in the 21st century, is rapidly approaching. The
tcchnology that will lie at the heart of B-ISDN
systems is asynchronous transfer mode tech-
nology (ATM). This article describeshow ATM
makes B-ISDN development possible, basic
ATM concepts and features, and recent trends
in ATM development.

What is B-ISDN?
NTT introduced its ISDN service in April 1988,

before any other carrier worldwide. This inte-
grated communications service is called N-

ISDN {narrow-band integrated services digital
network), and carries voice and data at speeds
of 64 Kbits/s to 1.5 Mbit/s.

While N-ISDN performs transmissions rapidly
at several times to several dozens of times the
speed of an ordinary analog telephone circuit,
its upper transmission speed is limited o 1.5
Mbits/s. Nevertheless, certainapplications, such
as HDTV motion picture communication and
inter-local area network (LAN) swift file
transfer, will require even faster transmission
speeds. To meet this need, it will be necessary
to provide much higher ransmission speeds,
ranging from several hundred to 10,000 times
faster than an analog circuit, as well as the

Services
A

Target range for B-ISDN
Voice o
Video

il Large Capacity File Trangfer
Data g&%g?teﬁntm led CAD .
L I3 [;
Bit rate 100k 1 M 1 UM 100 M

Figure 1 Broadband Service and Required Bandwidth
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capability to handle integrated muttimedia such

as voice, data, and video signals (sce Figure 1),

Thus, in the future communications networks

must be able to:

(1) Efficiently transmit information at speeds
ranging from 64 Kbits/s to several hundred
Mbits/s,

(2) Simultaneously and economically execute
conventional pre-specificd bit rate trans-
missions and variable bit rate (burst)
transmissions such as packet transmissions,

(3) Satisfy the different quality requirements
of different media, such as the transit de-
lay requirements of voice transmissions
and the transmission error requirements of
data transmissions.

{4) Respond well o dynamic changes, accom-
modating variable connection formals and
traffic characteristics.

(5) Deliver economical services under un-
predictable demand conditions.

Even as NTT introduced N-ISDN scrvices in
Japan, developers were already considering the
nextlevel of development, the B-ISDN systcm,
and research and development have progressed
steadily since then.

The three major differences between B-ISDN

and N-ISDN are:

(1) N-ISDN uses existing copper wire pairs,
whilc B-ISDN employs optical-fiber ca-
bles.

(2) N-ISDN is a circuit-based network, while
B-ISDN is based on packet-switching.

(3) N-ISDN uses a pre-specificd bit rate, for
example 16 Kbits/s or 64 Kbits/s. In con-
trast, B-ISDN operates more flexibly, de-
fining only the upper bitrate limit (155.52
Mbits/s or 622.08 Mbits/s).
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ATM: A Key Technology in B-ISDN

To be able to create a high speed network with
flexible data transmission speeds, the switching
system must have new functions that differ
from those of conventional switches, The key to
providing these funclions is the technology
called ATM {asynchronous transfer mode).

ATM is an outgrowth of a number of techno-
logical achievements, such as introduciion of
optical fiber cables and progress in LSI ech-
nology. With the introduction of optical fibers
into communications networks, transmission
errors diminish. This enables the transport
network to dedicate itself entirely (o information
transfer by delegating most flow anderrorcontrol
to the terminals. Advances in LS] technology
cnable systems 10 process prowocols and perform
switching economically and automatically
without sofltware control.

Principles of ATM

Currently, there are two basic switching prin-
ciples: circuit switching and packel swilching,
Circuitswitching provides switching operations
at pre-specificd bit rates, so il cannol casily
handle variable bil rale ransmission.

Packet switching, however, does accommodate
variation in switching speed. But because the
handling of transmission protocols takes place
through software control, this system imposes
limits on transmission speed. Also, itis difficult
to transmit continuous information, such as
voice information, because of delays.

ATM overcomes the technological limitations
of both circuit switching and packel switching,




providing the power for swift transmission of
multimedia information, including voice and

inapprepriate for busty data
due to constant resource aliocation

video signals, which involve severe real-time
constraints (see Figure 2).

Packet Label

Inappropriate for voice
\ due to the sofiware processing delay

Figure 2 Asynchronous Transfer Mode

In ATM newworks, digitized voice, data, and
video signals are divided into pre-defined 53-
byte blocks, known as cells. Before transmis-
sion, the system gives each cell a header with a
destination. While the cells resemble conven-
tional packets, the fixed length simplifies the
protocol, so transmission can take place on a
hardware, rather than a software basis. These
features make a high-speed, broadband network
possible because the cells are treated in a uni-
form manner at all stages of opcration: at the
terminals, by the transmission equipment, and
by the switching systems responsible for com-
munications (see Figure 3),
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High-speed Switching Circuits: The key to
ATM

The key to implementing ATM is 10 have a
switching system which performs high spced
switching of cells (see Figure 4). Mulu-stage
LSI switches in a matrix arrangement form the
heart of an ATM system. Itis possible o use ong
of three construction methods: (1) gate type
switches, where the buffers are in the input/
oulput section and the switching section is
composed of gates; (2) memory type switches,
where the buffers are in the swilching section
and swilching is executed by reading from and
writing into the bulfers; and (3) ring type
switches, which use high-speed optical fiber
rings.
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ATM Terminal (Seurce) ATM Terminal (Destinaﬁon)
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{Self-Routing Switch)

Figure 3 Mechanism of ATM
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at call establishmgnt at call establishment

Call control processor

Figure 4 Principle of ATM Self-routing Switch
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Representative examples of the gate type in-
cludethe Banvanswitches developed by AT&T
and Bellcore in the U.S.A. These switches do
not require internal buffers, and thus itiseasy to
construct element swilches with a low integra-
tion level. Also, they operate at high speed, and
itisreladvely casy toconstruct element switches
which avoid internal cell collisions.

PRELUDE, announced by CNET in France, is
an example of a memory type swiich. This
ATM switch suffers from read/write bottlenecks
in the memory section, where cells tend 10
concentrate. The complexity of the memory
management arrangement also hinders attlempts
to work at faster speeds. This type of ATM
switch is suitable for small (0 medium-sized
swilching systems,

The Owellring provides anexampie of asystem
with aring construction. Proposed by BTRL of
Britain, this system suffers from speed bottle-
necks, owing Lo the concentration of cells in the
Tings.

International Race to Develop ATM
Systems

Up until 1989, enginecrs at communications
device makers focused on integrating ATM
switching functions on LSIchips, and verifying
their operating capabilities. Since 1990, how-
ever, manufactures have been competing to
announce (rial ATM gystems with subscriber
interface devices and terminals for commercial
applications,

The reason behind this is that the basic recom-
mendations for B-ISDN standards were deter-
mined at the CCITT (Comité Consultatil In-
ternational Télégraphique et Téléphonigue) SG
XVIII general meeting held in December 1990,
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thus standardizing hardware design require-
ments.

NTT began studying ATMs in 1986 and de-
veloped a full-fledged ATM switching system
in October 1989 (Photo 1), This experimental
sysiem is composed of an ATM switching
system,an ATMring system, an ATM terminal,
an ATM cell assembly and disassembly device
known as CLAD, plus a system for conversion
from conventional interface 10 ATM interface
(see Figure 5). This is the world’s first totat
network system that is connected o HDTV
(high-definition TV) and multimedia terminals
{Photo 2).

NTT unveiled this ATM system at Telecom 91
{sponsored by the International Telecommuni-
cation Union), which was held in Geneva,
Switzerland, in October 1991. The ATM sys-
tem exhibited a “live presentation” of future
communications technology using B-ISDN; this
show altracted many visilors.

B-ISDN Development Scenario

Although the CCITT determined the basic B-
ISDN recommendations in 1990, many technical
issucs slill remain unresolved, and many items
must be standardized before an actual, full-
scale B-ISDN service can be made available.
Some of these issues are: dealing with cell
discard in an ATM nelwork; how o prevenl
delay time even longer than in conventional
circuit swiiching; and how 10 eliminate time
delay variations. In addiuon, various require-
ments for maintenance and operation must be
prescribed for commercial applications.

Common carriers and suppliers throughout the
world are addressing these problems, and the
CCITTisexpected toissue the firstedition of its
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Photo 1 Experimental ATM System

UNI
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NNl network node interface

CLAD: cell assembly / disassembly to other node

Figure 5 Experimental ATM System
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Photo 2 Multimedia Terminal

No. of Lines

1995 1999 2005 2010 2015

Figure 6 Network Evolution
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recommendations at the end of 1992. Trial
service may be ready to start before the issuance
of final recommendations scheduled for 1996,
as was the casc for today’s ISDN.

Toward the middle of the 1990s, and at latest by
the late 1990s, service providers will begin 10

JCQ No. 91, 1992

offer special wide-area ATM services on a
limited basis, in response o business demand,
and part of the existing N-ISDN trunk line
network may be replaced by a large capacity
ATM trunk line network around 2000 (sec
Figure 6).




B-ISDN and the User

The applications that are expected 10 become
possible with increased transmission volume
are targeted mainly at video data communica-
tions; this holds true for ISDN, Frame Relay,
SMDS, and B-ISDN. Insomerespecits users do
notknow whatthe differencesare there between
these media as options {or solving their prob-
lems.

Although B-ISDN could be positioned as a
basic infrastructure for society in the future, for
it to be introducted smoothly, it will be neces-
sary to clarify its meaning for users,

1. QUESTIONNAIRE RESULTS
(1) B-1SDN Research Study Group

In 1991, the B-ISDN Study Commitiee of the
Ministry of Postsand Telecommunications dis-
tributed questionnaires to companics listed on
the Tokyo Stock Exchange. Aninvestigation of
the replies shows that while many of the com-
panies wish 10 use B-ISDN, many do not know
how o use it.

For applications that offer an extended version
of a current service, companies can get a con-
crete idea of what the applications have to offer,
Therefore, companies are eager o introduce
these future applications. However, they hope
that the prices of these future applications will
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be less than or equal 1o those of the current
applications.

On the other hand, when it comes o the new
applications, specific to B-ISDN that will be
available for video transmission and multime-
dia, etc., it is difficult for companies to form a
concrete picture of what can be done with these
applications. They cannot familiarize them-
selves with these applications without trial and
error, and asaresult, they are relatively unwilling
10 purchase them.

Therefore, NTT may well promote installation
of B-ISDN by focusing on applications de-
signed to offer an extended version of current
services, 10 this is the case, it is evident that the
pricing of these applications will be of great
importance.

(2) JIPDEC investigation

In 1990, JIPDEC investigated the companies
listed on the Tokyo Stock Exchange. The
results indicate that 23.6% of these companies
wish 10 use B-ISDN as a new information/
communication media, and that nex1 10 optical
disks and IC cards (storage media), the next
greaiest need is for wireless media such as
satellite communications and wireless LAN,
elc., which feature broadcasting capability or
ease of use (see Figures 1 and 2),
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(Total number of companies that answered: 102)
(Total number of answers: 280()

Percentage of answers (%)
0 5 10 15 20 25
- - - - |
Broadband ISDN 4236
Optical disk

(CD-ROM, CD-[, DV-1, etc.)

IC card and optical card

Satellite communication

Wireless LAN

3-D video display device

Digital cellular phone

High-performance videotex
(super CAPTAIN, high CAPTAIN, etc.)

Two-way CATV

Navigation system

Wide-area radio paging

Convenience radio phone
(simplified radio telephone)

High-definition TV

Teleterminal
{a mobile data communication system)

Digital PMR system

Facsimile broadcasting

FM multiplex broadcasting

Off-1alk communication

(an information delivery system 0.4
using the idle time of a telephane)
Other 0

Figure 1 New Media that General Industries Wish to Use
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IC card and optical card

Satellite communication

High-performance videotex

Wireless LAN

Digital cellular phone

High-definition TV
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Convenience radic phone

Two-way CATY

Digital PMR system
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Teleterminal
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(Total number of companies that answered: 87)
(Total number of answers: 222)

Percentage of answers (%)
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Figure 2 New Media that Information Vendors Wish to Use
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Investigation inte what type of new media are
desirable shows that the answers from general
industries are more abstract than thosc from the
information service industry, The information
service industry is keenly interested in multi-
media services, and the expectations of the
information service industry for muliimedia ser-
vices seem to be quite high (see Figures 3 and 4).

Naturally, general industries hope that new
media will be user-friendly and inexpensive.

ISDN is not the only method available for
solving the problems that confront companies.
Companies need notrely on B-ISDN tosolve all
their problems, Instead, users would use differ-
ent media, or combined media, for separate
applications,

If scrvices of the same quality are offered by
various media, those media will compete with
each other. Asa result, the most cost-effective
medium will be the one that survives in the
application area.

(Total number of companies that answered: 23)
(Total number of answers: 35)

Number of companies that answered
8

1 2 3 4 5 6 7 9 10

Media usable in any place

Inexpensive equipment/services

Standardized media

Media which can handle large quantitics
of various types of information

Easy-to-use media

Other

Figure 3 Kinds of New Media that General Industries
Would Like to Have Available
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Radio services which can deliver information
from any location with easy opcrations

Multimedia service facilities (including terminals)

Small terminals

Broadband ISDN

(Total number of companies that answered: 25)
(Total number of answers: 31}

Media that can communicate large quantities of
data at low cost with a flexible charging system

Devices into which data can be easily cntered

Large-capacily memory cards

Other

Figure 4 Kinds of New Media that the Information Service Industry
Would Like to Have Available

Although it is certain that B-ISDN has diverse
possibilities technically, there will stll be a
medivm best suited to each application. For
example, B-ISDN enables HDTV broadcast-
ing. However, radio transmission cosis much
less than transmission via cable. In addition,
transmission via cable becomes lessefficientas
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the number of users, 10 which information is
senl simultanecusly, increases.

Therefore, it is necessary Lo think aboul the
most economical, effective usage of informa-
tion and communications media from the appli-
cations viewpoint, rather than discuss the situ-
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ation only from the media side. It will be
interesting to see what will happen 1o B-ISDN
and the other media in the separate application
areas.

3. DEMAND

Everybody will want to use a thing if it looks
useful. If you ask people “Would you like to
use this?,” they will answer *'T would like to use
it.” However, when it comes 10 actually using
something, the real issue 15 cost effectiveness.

A rough idea of what kinds of applications will
utilize large-capacity lines can be gained by
looking at LAN applications.

Therefore, it 1s more important to specify what
the approximate costs will be than to define the
applications.

There has been some discussion on who will
bear the construction cost of B-ISDN . How-
ever, newspapers and magazines seldom dis-
cuss what the usage charges will be or what
they should be. If the prices for applications are
unreasonable, it will be impossible for the
technology to evolve normally.

It will not necessarily be the case thatall of the
possible applications will have already been
developed at the point when B-ISDN services
are first started. As B-ISDN use is extended,
more applications will be added, including
unexpected ones. Therefore, the vendors should
make itafirstpriority to offer the users B-ISDN
as a tool a1 a reasonable charge.

4. CORPORATE ACTIVITIES

In August 1992, the Japan Telecommunication
Industries Federation submitted to the Minister
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of Posts and Telecommunications the follow-
ing recommendations with regard to reforma-
tion of the telecommunications infrastructure:

1) If B-ISDN cannot be implemented by the
private sector alone, governmental support
will be required. Therefore, the govern-
meni should lay down guidchnes on its
long-term policy for reform of the tele-
communications infrastructure,

2) The government should give invesiment

incentives for the construction of subscriber

fiber networks.,

3} The government should review the legal

framework of telecommunication and

broadcasting, etc.

4) The government should [inance projects

and reform the taxation system for such

purposcs as installing underground trans-
mission cables and promoting the uni--
formity of scrvices on national level, The
government should also study the fcasibil-

ity of establishing a reserve fund and a

consolidation fund for portions of the in-

frastructure which will be difficull to pro-
vide through open competition.

Meanwhile, the Association for the Pro-
motion of New Gencration Network
Services was established in 1992, It con-
sists mainly of common carriers and elec-
tronic device manufacturers, The associa-
1ion has two purposes: to promote experi-
ments that are needed for the realization of
B-ISDN: and to develop technologies for
utilizing B-ISDN. In August, an outiine of
their experimental projects was summa-
rized as follows:




1))

2

st term (1994 -)
Execution of such experiments and ac-
Lvitics as promote public awarcness.

2nd term (around 1996 - )

Execution of application usage experi-
ments, mainly specific-user-oriented ap-
plications, such as for business use. These
experiments will be at the stage where the
ATM switching technology, based on the
CCITT Recommendation, can be provided
to dedicated networks and enterprisc net-
works,
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3) 3rd term (around 1998 - )

Exccution of full-scale cxperiments in-
cluding general users, These experiments
will be at the stage where nctwork serv-
ices, using the ATM switching technology
based fully on the CCITT Recommenda-
tion, are provided.

It is expected that about 50 companies,
such as electrical equipment manufactur-
ers, NTT and other telecommunications
enterprises, gas companies, power compa-
nies, printing companies, and broadcasting
companies, including the Ministry of Posts
and Telecommunications, will participate
in these experimenis.
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Current News

* Foreign-affiliated computer makers
strengthen R&D activities in Japan.

One after the other, various foreign-affiliated
computer makers have been moving to
swengthen their R&D systems in Japan. These
activities are based on the judgement that
Japanese manufacturers’ hardware technology
must be utilized in order to develop products
that meet the new requirements of the market
for downsizing and multi-media,

Japan Olivettt has invested ¥8.5 billion 10
establishanew R&D centerin Yokohama, This
center will engage in software development for
the Japanese market. At the same time, they
will evaluate Japanese manufacturers'
commercialization techniques and size reduction
technologies inclose cooperation withthe R&D

organizations at Qliveuti.

Sun Microsystems Computer Co. {SMCC), the
American subsidiary of Sun Microsystems
(U.8.) in charge of manufacturing and

development, has opened a technological

development center in the Kawasaki Science
Park. The center is under the company's direct
control, and is the first esablishment of this
type established outside the U.S. Sun is
rescarching multimedia applications, mainly
for WSs. They will now study the possibilities
of forming tie-ups with Japanese enterprises in
such fields as input devices (keyboards and pen
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input devices), displays, peripheral equipment,
portable products, and household elecirical
appliances.

* MITI announces results of computer
installation survey,

According to the results of a computer instal-
lation survey conducted by MITI, 2.72 million
computer systems were installed by 39 enter-
prises in 1991, including foreign-affiliated cn-
terprises, amounting to a total of ¥4 2148 tril-
lion, This figure includes both domestic ship-
ments and exports. Due 1o the downsizing
trend, small machines such as personal com-
puters and workstations accounted for 30.5% of
the total in monetary terms, MITI predicls that
the small computer share of the market will
comntinue 1o increase gradually,

Previously, MITI's "Computer Installation and
Trade-inSurvey” covered only general-purpose
computers. However, coverage was expanded
to include personal computers, WSs and office
computers becausc of the increasing demand
forsmallmachines. Atthe same time, enterprise
coverage was expanded from 12 10 39
manufacturers, comprising 28 Japanese and 11
foreign-affiliated makers.

According o this survey, exporis accounted for
5.4% of total installation. When installations
are classified by user, the public secior, such as




central and local governmeatal offices, ac-
counted for 18% of general-purpose computer
installations, but only made up slightly less than
7% of mini computer, office computer, and WS
installations.

MITI plans to perform the survey using the new
method every quarter and will announce the
results.

* Canon and IBM tie up in the small
computer field.

Canon and IBM have reached an agreement for
a comprehensive tie-up in the field of small
computers such as personal computersand WSs.
Asafirststep, they will jointly develop notebook-
size personal computers with built-in ink jet
printers having very small print heads, by
combining Canon peripheral cquipment
technology (printers, colorcopy machines, eic.)
and IBM compulertechnology. Iaitially, Canon
will assemble the products at-plants in Asia in
order to lower production cost. The possibility
that machines will be manufactured in the U.S.
by licensing the original Canon "bubble jet” ink
jet method to IBM is under review. The
developed products will be markeled worldwide
under both the Canon and IBM names.

Original technologies by Canon include high
dielectric LCDs (liquid crystal displays), a
promising technology for next-generation
computer displays, and oplo-magnetic disks for
extemnal storage. Canon and IBM will joinly
develop small computers, such as PCs, through
mutual disclosure of technology.

IBM is promoting restructuring through the
formation of tie-ups with other enterprises.
Canon currenily dominates the world market
for small ink jet printers and is aiming at com-
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puter business expansion through utilization of
this printer technology advantage. Shared in-
terests between the two companies led to the tie-

up.

* DO and Cellular Group agree to
connect communication networks.

Nippon Ido Tsushin Corporation (IDO), a new
common carrier engaged in the car and portable
telephone business, and the cight companies in
the Cellular Group have agreed to connect their
communication networks.

Since the liberalization of lelecommunications
in 1985, all new entrants into the mobile tel-
ephone arena other than NTT (currently under
the name NTT Do Co Mo) have divided the
market on a regional basis, under the adminis-
trative guidance of the Ministry of Posts and
Telecommunications. At present, [DO, which
is affiliated with Toyota Motors, covers Tokyo
and 12 prefectures in the Kanto area and a part
of the Chubu region, while the Cellular Group
(affilialed with Daini-Denden Inc.) has divided
the remainder of Japan into eight areas, one for
each of the eight enterprises in the group.

Up until now, calls from 1IDO or Cellular Group
telephones have been able to connect 10 the
telephones of the same carrier and 1o NTT
telephones, but not to telephones based on ong
of the other new common carriers. When a
port_ablc telephone was taken outside of the
company's marketing area, calls could be
connected 10 NTT, but connections could not be
made (o other common carriers, However, the
new common carriers are rapidly increasing
their share of the car and poriable tclephone
market. They accounted for nearly 40% of the
1.37 million portable telcphones as of the end of
March, 1992, In view of this increasc in users,
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the new common carriers have been consider-
ing connecting their networks in order 10 ex-
pand and improve service, Afier reaching an
agreement on necessary items including con-
nection charges, they decided to cxecute con-
nections before the end of 1992, As a result,
IDO subscribers and Cellular group subscribers
will socn be able 10 communicate with each
other. Some telephone models will operate
even when taken into other marketing areas.

* NEC and Sony WS software protocol
adopted by three makers

Olivetti, Silicon Graphics (SGI), and Sumitomo
Electric Industries have decided 1o adopt the
software protocol jointly drawn up by NEC and
Sony in May, 1992, thus in effect creating an
enterprise group with the aim of sharing WS
application sofiware inthe Japanese WS market.

The protocol produced by NEC and Sony is
called the Japanese Common Application Binary
Protocol (OCMP). It specifies procedures for
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guiding operations with pictures and graphics,
based on the "SVR4", a typical UNIX OS, as
well as Japanese language conversion proce-
dures. Olivetti, SGI, and Sumitomo Electric
Industries will adopt this protocol for WSs sold
inJapan. Asaresult, any application software
developed incompliance with this protocol wili
be usable on any WS series by the five manu-
facturers.

Oliveits and two other makers use the MIPS
(U.S.)RISC (reduced instruction set computer)
as the CPU for their WSs, asdo NEC and Sony.
Therefore, these companies have been studying
the adoption of this protocol 10 promole the
development ol applicable software.

Sun Microsystems has sold about 30,000 units
in the Japanese WS market, including OEM
sales to Fujitsuand Toshiba. The five enlerprises
which form the new group have altogether sold
about 35,000 units, accounting for 30% of the
market. Thus they will now surpass Sun, be-
coming the leading market power.
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