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FROM THE EDITOR

Communication is essential to the con-
duct of everyday life. This is true for
man as well as for the other social crea-
tures that inhabit our world. But before
communication can take place, the par-
ties involved must first have some sort
of predetermined set of rules or proce-
dures, must have a medium for exchang-
ing information and must have the means
tor recognizing and retaining that infor-
mation.

These basic principles apply whether
the parties involved are human beings or
animals. But in the case of we humans,
the procedures we use for communicating
with one another are much more ad-
vanced and complex, the media employed
are more diverse, and the recognition and
memory capabilities required are quite
a bit more advanced -than those of the
lower animals. This is particularly evi-
dent from the fact that we use words as
our basic means of communication. It
is the use of words, in both their spoken
and coded forms {letters/characters and
figures), that has enabled man to devise
ways of communicating with one anather
over distance,

Telecommunications, i.e, the use of
electricity to carry out communications,

is a uniquely human means of communi-

cations that makes it possible for us to
convey messages very quickly over long
distances., Technological innovations in
the field of telecommunications have
allowed us to expand our means of com-
munication from analog voice communi-
cations to digitalized data communi-
cations, The appearance of yet newer
technologies and innovative forms of
communications media has enabled man
to achieve rapid advances in telecom-
munications, resulting in the development
of integrated services digital networks
(LSDN).

The telecommunications business has
since its inception been considered a
national infrastructure, a kind of central
nervous system for nations, and as such
has been promoted in countries around
the world in the form of national mo-
nopolies. Japan has been no exception to
this rule, Nippon Telegraph and Tele-
phone Public Corporation and Kokusai
Denshin Denwa Cao,, Ltd, had moenopaolies
on domestic and overseas telecommuni-
cations in Japan for a long time., But
rapid progress in the field of information
processing resulted in the move from
batch processing to online processing, and
the merger of computers and communica-
tions. This made it increasingly difficult
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to clearly distinguish between the tele-
communications business, which was the
manopoly of two major Japanese public
corporations, and information processing,
which was carried out freely by private
companies. Advances in technology sub-
sequently began to make it possible for
private firms to enter the field of tele-
communications, Fears were then raised
that Nippon Telegraph and Telephone
Public Corporation would abuse its
moanopoly position by entering the field
of information processing services. Under
these circumstances, and so as to deal
effectively with the diversification of
data communications needs, the Japanese
government urgently pressed forward
with policies designed to deregulate tele-
cammunications in Japan. After numer-
ous trials and tribulations, Japan passed a
New Telecommunications Law in De-
cember 1984, and put it into effect the
following year in April 1985. Large
numbers of private firms entered the
telecom business as a result, suddenly in-
jecting an element of fair competition
into the telecommunications business in
Japan, expanding and developing the
market for telecommunications services
here.

In the midst of these developments,
private companies internationalized their
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operations, increasing mutual interde-
pendence among nations. This in turn
has expanded the need for data communi-
cations on a global scale. It was under
these conditions that Japan and the
United States initiated international value-
added network (VAN) services between
their two countries. In future, Japan
hopes to be able to extend these services
to other nations around the world as well.

However, if the flow of data across
borders (transbarder data flow) becomes
too brisk, we will be forced to consider
regulating these flows and/or coming up
with international standards to govern
them. In order for Japan to help pro-
mote well-balanced informatization inter-
nationally, the government is going to
have to further improve this country’s
telecommunications systems and policies.

This issue of the Japan Computer
Quarterly, therefore, describes the devel-
opment of telecommunications services
in Japan and future trends expected in
this field, and discusses current trends
in ISDN and international VAN, com-
plete with specific examples of each,

We sincerely hope the information
presented on the following pages proves
interesting as well as useful to our
readers.

%

Yuji Yamadori
Director
Research & International Affairs




JAPANESE TELECOMMUNICATIONS SERVICES:
CURRENT STATUS AND DEVELLOPMENT TRENDS

INTRODUCTION

For over a century now, Japan has

been actively introducing new tech-
nologies into its telecommunications net-
work, building it up into the huge system
that exists today to service some 46
million subscribers,

The Japanese economy has down-
shifted from high to stable growth in
line with the major structural changes
that have taken place as a result of the
ail shocks and the rising value of the yen.
It has also undergone some modifications
in keeping with the changing trend in
national values away from placing pri-
ority on economic matters per se and
toward enhanced quality of life.

Modern Japan is also evolving into an
advanced information society, one in
which the production, processing and
distribution of information are expected
to become more important than the
manufacture, processing and distribution
of goods. This being the case, demand
for telecommunications services is likely
to increase. But this demand will not be
for ordinary telephone-based services
Rather,

demand for non-telephone-based services,

atone. we anticipate strong

such as data communications, high-speed

- - Kazuo Ichikawa

Associate Manager Enhanced Services Tariffs
Marketing Strategy Department

Corporate Strategy Planning Headquarters

Nippon Telegraph and Telephone Corporation

facsimile and broadband image communi-
cations and other services made possible
by the fusion of telecommunications and
non-tele-

data processing. However,

phone-based services require advanced
functions that are not possible with
present-day telephone networks, which
were originally constructed to transmit
4KHz analog telephone conversations.
For this reason, Japan is constructing a
new, maore economic and efficient digital
netwark that incorporates the latest in
large-scale integration {LS1) and digital
In April 1988,

network was used to commence

processing technologies.
this
integrated services digital network {ISDN)
services based on the International Tele-
graph and Telephone Consultative Com-
mittee (CCITT)'s standard | interface.
There have also been some major
changes in the telecommunications en-
vironment here in Japan in recent vears.
For example, in April 1985, a new tele-
communications law was enacted in
Japan which opened the domestic and
international telecommunications
kets to competition. By September
1987, there were a total of 26 Type 1

carriers

mar-

offering telecom services via
their own lines and other telecommunica-

tions facilities, and another 434 Type 2
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telecom vendors who had started provid-
ing telecom services using facilities leased
The Type 1
comman carriers are competing with one

from the Type 1 carriers.

another to attract customers for their
leased line, telephone and paging {beeper)
services.

This report is designed to describe the
current state of telecommunications serv-
ices in Japan and the direction these
services can be expected to take in future,

DEVELOPMENT OF TELECOM-
MUNICATIONS SERVICES

Evolution of Telephone Services

Back in the 1960's and 1970's, the
telephone business in Japan consisted
primarily of construction work aimed at
eliminating the backlog of new sub-
scribers and ushering in the age of auto-

matic dialing. During that period, more
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Figure 1. Growth of Domestic Telephone Subscribers Between 195386
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than two million new telephones were
installed per year, and in one vyear, over
500 telephone offices switched to the
new automatic dial network. As a result
of the hard wark and effort expended
during the 60" and 70", by 1983, the
backlog of new subscribers had been
eliminated and every telephone in Japan
had been converted to the automatic
dialing system. Figure 1 provides figures
on the growth of telephone subscribers
in Japan between fiscal 1953, the vyear
Nippon Telegraph and Telephone Public
Corporation (NTT) was inaugurated, and
fiscal 1986.

You can see from Figure 1 how tele-
phone services have grown in Japan to
date, However, a more advanced, diversi-
fied Japanese economy is making it all
but impossible to fulfill customers’ tele-
communications requirements with basic
telephone services alone.

Coping with changes in the nature
of telephone traffic

Recent changes in the nature of tele-
phone 1traffic in Japan have taken the
form of sudden increases and localization
of traffic, and the abnormal concentra-
tion of telephone calls during specific
hours,

Whereas a total of 33.8 billion phone
calls were made in Japan during 1976,
this number had increased two-fold by
1986 to 71.8 billion calls. The increase
in overseas calls for this same ten-year
period was even more dramatic, jumping
from 10 miltien calls in 1976 to 140
million calls in 1986. This increase in

domestic and overseas cails between 1976
and 1986 is illustrated by the line graph
shown in Figure 2. In order to keep
telephone service charges as low as pos-
sible, it is extremely important to ac-
curately predict future increases in tele-
phone traffic by region and to systemati-
cally expand the scale of telephone
exchanges to the optimum size and in-
crease the number of transmission lines
and facilities needed to meet anticipated
increases in traffic.

Another recent characteristic of tele-
phone traffic has resulted from the
increase in home telephones. Whenever
a disaster occurs someplace, people with
relatives or close friends in the affected
area rush to the phone to make sure
everyone is alfright.. The abnormal peak
traffic. brought on by such occurences
can far exceed the telephone networks
abilities to pracess these calls, In order to
prevent the abnormal affects of such
massive congestion of telephone traffic,
telephone exchanges have been equipped
with special control functions, such as
transmission control functions and con-
nection contral functions for calls to
specified locations. Other measures
being taken to deal with this problem
include the use of redundancy, dis-
tributed

designs aimed at enhancing the reliability

and multi-channel network

of the telephone network,

Coping with the diversification of
telephone services

Another problem area is diversifica-
tien. Japan ranks second only to the

Japan Computer Quarterly
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United States in number of telephone sets
installed. However, the frequency with
which these telephones are used is com-
paratively low, only amounting to about
one-half the utilization frequency per
phone that is found in America. The
reason for this is that Japan lags behind
the United States in the development of
new telephone services, It is the in-
troduction of new services that gives
rise to increased traffic, At Nippon
Telegraph and Telephone Corporation
(NTT), we are striving to meet the diversi-

fied needs of our customers by providing

services (See Table 1}.
Introduction of Competition

Nineteen eighty-five marked the end
of an epoch in the history of the tele-
communications business in Japan. This
is because 1985 was the year the New
Telecommunications Law was imple-
mented. This law introduced the princi-
ple of competition into both the domes-
tic and international telecommunications
markets in Japan, markets that had up

untit that time been the monopolies of

subscribers with new, advanced telephone NTT and the Keokusai Denshin Denwa

Table 1. Description of New Telephone Services

Representative
Examples

Na. of Users

Types of Service {As of fiscal 1986}

All public telephones in Japan used to be coin-
operated, but NTT has developed card-operated
public phones that it is installing nationwide. The
cards used to operate these phones have a pre-
determined number of calls recorded on their
magnetic strips, and sell for different prices
according to the number of calls possible per
card. Card sales are very favorable.

Card-operated Public
Telephones

INo. of cards sold}
148.66 million

This service enables callers to dial certain numbers
free of charge; the recipient af the call pays the
phone charges. This service is very similar to the
"800 toll free call service offered by AT & T in
the United States.

Free Dialing Service 14,132 lines

A Trio-phone enables the user to talk to two call-
ers at the same time, For example, if a call comes
in while 8 Trio-phone user is already talking to
sameone, he can operate a button on the phone
ta include the third person in the conversation as
well,

Trio-phone Service 1,405 subscribers

Telephane conferencing enables partigs in up to
29 different locations ta hold a conference over
the telephone.

Telephone Conferenc-

ing Service B6 subscribers

This service enables calls put into a user's home
or office when he is not in to be automatically
transferred a specified number where he can be
reached.

Call Transfer Service 68,914 subscribers

NTT's message dialing service enables callers to
record simple verbal messages in voice recognition
storage devices incorporated into the telephone
netwark itself for later retrieval by users.

Roughly 60,000

Message Dialing Service
messages per day
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Co., Ltd. (KDD),

factors were

respectively.  Four

instrumental in bringing
about the introduction of competition
These

were 1} the rapid advances made in the

into the telecom business here.

fields of optical and satellite communica-
tions, LS! and interface technologies had
begun to make it difficult for NTT and
KDB to continue to monopcolize the

had diversified and
telecommunications

nemic  activities

upgraded require-
ments; 3) the view that the introduction
of competition would provide a much
needed shot in the arm to the telecom-
munications business; and 4} the need
for a framework within which to provide
a variety of low-cost telecom services in

preparation for the coming of the ad-

market; 2) increased private and eco- vanced information society.
Table 2. Overview of NCCs and Their Services/Service Areas
Type of . .
Category Company Name Service Service Area Starting Date
Daini Denden Telephone | Tokyo, Osaka, Aichi, Okayama, Leased ling:
Ine. and leased | Hiroshima and Fukuoka prefec- October 1986
line tures, and surrounding areas Telephone:
Septernber 1987
Japan Telecam Telephone | Areas paralleling the Tokaido, Leased ling:
Relay- Co., Ltd. and leased | Sanyo, Tchoku and Joetsu August 1986
tvpe line Shinkansen (bullet) train lines Telephone:
September 1987
Teleway Japan Telephone | Areas paralleling the Tomei Leased ling:
Corporation and leased | and Meishin expressways November 1986
line Telephone:
September 1987
Tokyo Telecom- Telephone | The Kanto region Leased line:
comunication and leased November 1986
Network Co., Inc. | line Telephone;
May 1988
Regional- Lake City Cable- Leased line | Seven cities and towns including Leased line:
twfe vision Co., inc. Suwa and Okaya Qctober 1987
Osaka Media Port | Leased line | Osaka and nine surrounding Leased line:
Corporation cities March 1987
Chubu Telecom- Leased line | Portions of Aichi, Gifu, Mie and Leased line:
munications Ca., Shizuoka prefectures June 1988
Inc.
[Schematic of Service Categories ]
Relay-type Relay-type
Regional-type Regional-type Regional-type
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These were some of the factors behind
the introduction of competition into the
telecommunications business here. Now,
three vyears later, this competitition is
making itself strongly felt. The most
competitive of the Type 1 common
carriers are the new entrants who are
offering inter-city telecom services. 1In
August 1986, a number of the new com-
mon carriers {NCCs) commenced leased
line relay services between Tokyo, Osaka
and Nagoya, those three metropolitan
areas where the demand for telecommuni-
cations services is the greatest. In Sept-
tember 1987, these same NCCs added
telephone relay services to their menu
of offerings to these three cities. The
service charges levied by the NCCs are
10-20%

charged by NTT for the same types of

between less than the fees

service, As a means of combatting these

LS T8 I1GS GS

o PI v

NTT facilities

/N

NCC facilities

lower prices, in August 1987, NTT
lowered its charges for medium- and long-
distance leased line services by 10%, and
followed this up in February 1988 with
a 10% reduction in its charges for long-
distance telephone calls as well. Never-
theless, according to the newspapers,

just seven maonths after commencing

telephone services, the NCCs had re-
portedly signed up over 2 million
customers,

Table. 2 provides an overview of
Japan's domestic NCCs that are providing
Tokyo, Osaka and Nagoya with leased
line and telephone services.

The NCCs providing relay telephone
services to Tokyo, Osaka and Nagova
interconnect with NTT as shown in
Figure 3. As you can see, the NCCs
have constructed their own transmission

channels and gateway switches {GS) to

GS IGS TS LS -

\ ror )\ o

AR

NTT facilities

T

NTT servicéslcharges

Interconnection point

LS : Local switch

TS : Toll switch

{GS . Interconnecting gateway switch
GBS : Gateway switch

PQI : Point of interface

NCC services/charges

NTT services/charges

Interconnection point

Figure 3. NCC-NTT Interconnection
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relay telephone calls from one city to
the next, but must interconnect with
NTTs local networks via points of inter-
face (POI) and interconnecting gateway
switches (1GS} to complete their calls.
NTT subscribers who wish to make
use of NCC inter-city telephone relay
services must apply directly to the NCC.
At the same time, these potential users
of NCC relay services must put in a re-
quest to NTT to have an ID number
installed at their local switch (local
telephone exchange). This ID costs 2,000
yen to have installed, but once in the
NCC relay service user can be dialed
directly using the four-digit 1D number
in conjunction with his reqular NTT
The utilization

telephone  number,

charges for inter-city telephone calls
placed via this NCC-NTT route are calcu-
lated by adding the NCC's intercity fee
to NTT’s local network fee for each call,
The NCC bills the user.

There is one more special char-
acteristic of competition within Japan's
This is the

Type 2 telecomn vendors, Type 2 telecom

telecommunications market,

vendors are not common carriers, but
rather lease telecom lines from the Type
1 common carriers (NTT and the NCCs)
to market value-added telecom services.
The types of servi‘ces offered by these
vendors range from the simple resale of
leased lines {no value added}, to telecom
processing services based on protocal and
transmission speed conversion and packet-
switched processing and computing serv-
ices. When it comes to the simple resale
of leased lines, there are Ordinary Type
2 vendors that have resold more leased

Japan Computer Quarterly
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lines than the combined total of the top
three NCCs just discussed.

Expanding Non-telephone-bhased
Services

In teday’s world with its ever ad-
vanced, more diversified and complex
means of social and economic interaction
and activities, there is a limit to how
well ordinary telephone services that
simply transmit human conversations
from one point to ancther can satisfy
presentday telecommunication needs.
More specifically, existing telephone net-
works are not equipped with storage
capabilities {(memory functions), are not
suited for handling the large volumes of
data required in the transmission of
diagrams and pictures, and are in big
trouble when it comes to high-speed
transmissions of digitalized information
necessary with data communications. In

order to overcome the limitations im-
posed by ordinary telephone services, and
to meet the growing demand for non-
telephone-based telecom services, NTT
is constructing and attempting to expand
separate  non-telephone-based  service
networks to provide digital data exchange
services, facsimile network services, video-
tex services and high-speed digital leased’
Table 3 indicates the

growth of demand for neon-telephone-

line services.

based telecom services during the five-
period 1982-88. As
no matter non-telephone-

year you can

see, what
based service you look at, the demand
for that service has grown considerably

compared to demand for ordinary tele-




Table 3. Growth of Major Non-telephone-based Services During
Five-year Period 198286

No. of
Service {ines/ 82 83 84 85 86
subscribers

Packet switching .

services Lines 758 3,007 6,626 | 14158 | 27,802

! Growth over
DDX ! previous year Growth - 4.0 2.2 2.1 2.0
services | Circuit-switched )

services Lines 770 1,595 2,677 3,991 5221

U Growth over | .77 R [ IR R

! previous year Growth — 2.1 1.7 t.5 1.3

Facsimile services

)
i Growth over
]
!

Subscribers

Non-telephone-based Services

previous year

previous year Growth - 3.7 19 2.5 1.8
Videotex services Subscribers - - 5,233 | 12,042 | 26,735
L [ ________i ________ Y IS,
i Growth over
! previous year Growth - - - 2.3 2.2
Subscribers!
Telephone services {in tens of 4,150 4,288 4,396 4,530 4,677
thousands)
O ot [EURUEU ISV RSN RN
1
 Growth over Growth - 103 103| 103| 103
]

phone services,
Digital data exchange services

Digital data exchénge {DDX) services
utilize digital transmission and switching
technologies to make possible high
guality, econo'mical digital data trans-
mission. Depending on the telecommuni-
cation method employed, DDX services
can be either cirbuit-switched or packet
switching services.

DDX

similar to telephone services in that they

circuit-switched services are
reguire that a physical circuit (trans-
mission path) be established between two
terminals that operate at the same speed

each time a transmission is made. The

11

transmission path utilized must be a
digital channel, i.e. channels capable of
transmitting data in digital form without
having to convert between digital and
analog, within which data transmitted
at various speeds can be multiplexed us-
ing time-division multiplexing technigues.
DDX circuit-
services are calculated based

Utilization charges for
switched
on the amount of time the circuit was
used in the ftransmission process (the
duration of the call).

DDX circuit-switched services are used
in online networks to transmit large
volumes of data in short periods of time,
as well as for high-speed file transmission
operations. ‘However, the sudden growth

of dedicated (leased line) services has
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kept the growth of -circuit-switched
services low compared to other non-
telephone-based services being offered.
In future, DDX circuit-switched services
are scheduled to be converted into
ISDN services, which commenced opera-
tion in 1988,

The special feature of DDX packet
switching services is the manner in which
the data handled in these services is
transmitted and received, For exampie,
the data being transmitted online is first

Packet Switching Network

Packet
Multiplexer Packet Switching
{(PMX) Exchange {PS)

DT
™S PS

divided into segments or packets that are
a8 maximum length of 256 octets (an
octet is a unit of data consisting of 8
bits}, then each of these packets is affixed
with a header containing the address of
the receiver of the data. This packetized
data is stored briefly in the packet switch-
ing exchange prior to being forwarded
to the addressee (the recipient of the
message). With DDX packet switching
services, error control operations are
performed for every packet transmitted,

Packet Switching  Muitiplexer ; Terminal
Exchange {PS) {PMX) ! {DT)

PS / ' DT

B4KDb/s 64Kb/s
xXn

|

|
-

: M

, X

Xn 64Kb/s

b
Xn _B

Telephone Network

- -
- -
- ~
- ~
-, ~

, " [Toll switch equipped with ) \
¢ |data communications \
/ control facilities {TS-DT}

1 §
1 Toli switch i
\ s) | 'S
\ | l !
~ Local switch L
. (LS) LS

Figure 4. Schematic of Packet Switching Network
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making possible very high quality trans-
Figure 4 provides an overview
Urili-
zation charges for packet switching serv-

missions.
of DDX packet switching services,

ices are calculated per packet on a'volume
and distance basis, with the difference
between
missions working out to a mere 1:15.

local and long-distance trans-

As a result of packet switching service
fees being calculated on a volume basis,
these services are used mostly by cus-
tomers who transmit a lot of small mes-
sages to various different locations. In
1985, NTT began offering packet switch-
ing services provided over the telephone
network, and demand for these services
has increased considerably since then.
NTT plans to offer packet switching
services via the ISDN beginning in-the
spring of 1989, a move the company
expects will give a real boost to overall
demand for these services.

Facsimile network services

The spread of facsimile utilization
in Japan as a means of transmitting tex-
tual information has been fantastic,
However, when facsimile operations are
carried out over the telephone network,
charges must be calculated the same as
for telephone calls, transmission speeds
can not be increased and storage func-
tions are limited to those available in
the terminals themselves. For these
reasons, NTT constructed a dedicated
facsimile network separate from its
ordinary telephone network to provide
This

facsimile network is equipped with digital

facsimite transmission services.

13

transmission paths and digital storage

switches, The construction of a separate
facsimile network makes it possible to
provide facsimile services at reasonable
rates. It also enables the network itself
to be equipped with various functions
for the provision of volume, multi-point
facsimile  transmissions, timed-storage
services and facsimile-to-computer com-

munication services.
Videotex services

The first videotex service in Japan was
the nationwide CAPTAIN service begun
by NTT in 1984, The CAPTAIN system
is based on a format developed in Japan,
and features -reinforced image display
Demand for CAPTAIN serv-
ices to date has not grown at the rate
NTT is therefore
enhancing the systems

functions.

initially anticipated.
busy retrieval
procedures, and formatting ‘information
that will prove more useful to the average
househo!d user. These and other im-
provements to the CAPTAIN system are
expected to spur future demand.

Regional videotiex systems, employing
either the CAPTAIN or NAPLPS formats,
are being constructed throughout Japan.
In fact, there is an average of one re-
gional videotex center in each of Japan's
47 prefectures. These tocal videotex
systems are serving as the core of the
information revolution in outlying areas

of Japan.
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High-speed digital leased line serv-
ices

As their name implies, high-speed
digital leased line services provide users
with broadband circuits capable of trans-
mitting large volumes of digitalized data
at speeds ranging from G4K bits per
second (bps) to 6.3M bps. Quite a dif-
ference from traditional -analog leased
lines that operate at a base speed of 3.4
KHz.

users transmit digitalized data from end-

Also, since the lines leased to

to-end, they are capable of handling
multiple forms of data (multi-media),
to include voice, still images and video,

Users of these services can construct
economical corporate information net-
works that utilize high-speed digital
leased lines between cities, and connect
these digital lines to a number of local
3.4KHz analog leased lines to fower the
costs of transmitting company data from
one location to another in different cities.

At present, the use of leased lines to
construct in-house networks and/or value-
added networks (VAN) is becoming quite
popular in a variety of industrial fields,

which in turn is significantly increasing
demand for high-speed digital leased

line services,
Growth of Mobile Communications

If telecommunications is a means of
overcoming the barriers of time and
distance, then mobile communications is
the ultimate form of telecommunications.

Seven SLars

w3 g

V' Chareood Tifter

- . -

Photo 1. NTT's Portable Telephone

Table 4. Mobile Communications Services

Service Starting Date | Radio Frequency No. of S,ubscnbers Service Area
('86)
Car Telephone 1979 SODMH 33,028 i 506 citi
3 Services 7 . connections| cities
5
E Paging Services 1968 260MHz 2,488,000 67 regions
E ,
Ship Telephone . Up to B0 kilometers
5
S .| services 1979 250MHz 15,806 connections oUt at sea
L P
=2
£ 2| Airplane Public Up ta 5,000 meters
=&| Telephone 1986 800MHz 54 planes high.in Japanese
Services airspace
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Table 4 provides an overview of
mohile communications services available
in Japan. Today, these services are being
provided on land, at sea and in the air,
and in 1987, compact, lightweight porta-
ble telephone sets that can be carried
around wherever one goes were also mar-
keted. Photo 1 shows a picture of NTT's
portable telephone set.

The

used 1o provide mobile communications

radic communications systems

services are switching from traditional
analog systems to digital systems, a move
that is making possible improved com-
munications guality, large capacity trans-
missions and compact terminals. - One
task facing NTT in future will be meeting
anticipated demand for non-telephone-
based service applications in the mobiie
communications field as well.

Another task NTT has to come to
grips with is the competition being
generated in this field, Paging (beeper)
and car phone services can be furnished
at a relatively small investment, and new
entrants to the Type 1 carrier business

(NCCs) are gearing up to provide these

Table 5 lists the new NCC
entrants to the telecom business who are

services.

offering or planning to offer mobile com-
As indicated, there
are 19 newcomers who are already pro-

munications services.
viding paging services. Some of these
firms are servicing local areas only, and
are offering their services at rates 20%

cheaper than NTTs paging services.
Certain NCCs had captured 30% of local
pager markets within three or four
months of commencing services.
Developments in the Field of
Satellite Communications

Satellite caommunications is really

starting to get off the ground following
the deregulation of the telecommunica-
tions business. Up until recently, the
only commercial public communications
services employing & communications
satellite were a broadband digita! leased
and a 4MHz-band

transmission service offered by NTT using

line service video

Japan’s C5-2 communications satellite

launched in 1984, However, the high

Table 5. NCCs in the Mobiie Communicatidns Business

Service . . |
Categary Company Name| Type of Service Service Area Starting Date
Nippo_n Ido Car and portable Egﬁ;‘?'lE:rgiﬂaﬁ?éaa'ﬁ'::hd December 1988
Tsushin Corp. | telephone and Gifu prefectures {(scheduled)
.Ih‘_k:bilﬁ Kansai Cellular| Car and portable (sjsiaka, r}fdy&}o}; Hv;go, Nara, April 1989
SEDNONE | ¢y, Ltd, telephone gaa akayama (scheduled}
Services prefecture
LO':;{_IGTBSV Ship and portable | Tokyo bay and surrgunding  |September 1888
Lfd gt Lo, telephone coastal areas (scheduled}
g:?\'f?ges Kyushu Network Systems Co., Ltd. and 18 other firms
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costs of satellites and ground stations,
considerations concerning reliability and
the late development of applications
kept utilization of satellite communica-
tions services low compared to other,
terrestrial telecom services.,

this fall, CS.3, a
capacity national communications satel-

Beginning large-
lite is scheduled to begin operations,
replacing the old CS-2 satellite. In the
spring of 1989, two NCCs are scheduled
10 commence satellite communications
services using two additional large-scale
satellites. In future, competition in the
satellite communications business is ex-
pected to result in lower utilization costs
and the development of applications that
take advantage of the special characteris-
tics of communications satellites, i.e.
rapid response time, multi-point transmis-
sion capabilities and wide area coverage.
When this happens, satellite communi-
cations will develop into a multi-media
service, integrating voice, data and image
communications capabilities, Refer to
Table 6 for an overview of the communi-

cations satellites currently in operaticn
over Japan, and those scheduled to go
into operation in the near future.

FUTURE DEVELOPMENT
TRENDS

As pointed out above, telecommuni-
cations in Japan have progressed from the
era when simply fulfilling basic user
telephone needs was encugh, into the age
where demand for data, facsimile and
image communications, the so-called new
media, can not be met using the old
analog telephone network, thus requiring
that new digital networks be constructed
to provide these services,

Telecommunications of the future will
necessarily spring forth from develop-
ments made today, but competition and
the speed at which technological advances
are taking place make it hard to predict
exactly what the future holds for the
But it is
clear that digital technology is paving

field of telecommunications.

the way for integrated telecommunica-

Table 6. Overview of Communication Satellite Capabilities in Japan

In Use Scheduled for Launching
Item
Cs-2 CS-3 JC.5AT SCC

i Japan Communi- .
Principal - - Space Communi-
Operator NTT NTT E?;‘OP:CSME”'IE cations Corporatian
Start of
Service 84. 11 88. 3/88. 7 89. 2/89. 7 89. 6/89.10
E;qduencv C and Ka bands C and Ka bands Ku band Ku band
No. of
Transponders 8 12 32 29
Remarks £5-3 will replace C5-2 in fall 1988.
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tions networks, and that we are heading terminals and

toward the era of 1SDN. The coming
of the ISDN era will be precedented upon
the digitalization of all switching equip-

equipment, Far this
reasort, NTT is striving to convert all of
its switching and relay transmission ¢ir-
cuits to the digital mode by the 1980°s

ment, relay transmission circuits and user {See Figure b).
100%
% 4 inter-city
telephone

80 —

70 —

B0 —

Digitalization Ratio

40 —

30 —

10 —

lines K

58%

50%

Over 40%

M

Local switches

87 88 89 90

Fiscal Years —
Figure 5. Rate of Digitalization
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ISDN services

national standard 1 interface were com-

based on the inter-
menced in Japan in April of this year.
These services are provided over a digital
network, which could serve as the in-
frastructure for expanded international
telecommunications services. By linking
Japan's ISDN services up with those being
put intc operation in other countries
around the world, Japanese telecommuni-
cations services can be made available on
a global scale,

But just what direction will develop-
ments in the telecommunications field
take in the ISDN age? Let's look at the
possibilities not from the standpoint of
individual services, but rather from three
major technological-service trends.

The first major trend is toward high-

speed transmission, In order to transmit
targer volumes of data, high-speed digital
communications technologies are being
incorporated into transmission circuits
and switching equipment. In fact, we
believe that the time when broadband
video communications services such as
teteconferencing can be offered at ex-
tremely reasonable rates is not too far
off,

technology will not be limited to the field

Also, high-speed packet switching

of data communications alone, but rather
is also expected to find applications in
the communication of voice and image
data
switching services continue ta merge to-

as circuit-switched and packet
gether in future.

The second major trend to watch is
that toward multi-media communications.
The access to integrated services provided

via ISDN will combine with the high-

Japan Computer Quarterly
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speed packet switching technologies men-
tioned above to advance the state of the
art to the point where data can be com-
municated in any form whatsoever. In
other words, ISDN will enable the provi-
sion of services that transmit information
without regard for the media involved,
be it voice, text, facsimile or images.
This trend will inevitably merge today’s
various independent services and net-
works into a single integrated services
network.

The third trend is toward more intel-
ligent machines.  Intelligent machines
and equipment are being made possible
by the increasing fusion of telecommuni-
cations and information processing tech-
nologies. The combination of advanced
technologies such as artificial intelligence
{Al) and database technalogies with tele-
communications will make possible the
realization of convenient, user friendly
communications networks. Making com-
should

enable the provision of a variety of tele-

munications networks smarter
communications services that have only
been dreamed of up until now, such as
mechanical translation, automatic call
tracing and voice dialing services for
IC

These kinds of services

telephone users, as well as online
card services.
require sophisticated data processing
capabilities, but once realized, witl enable
telecommunications that truly overcome
the limitations placed on human com-
munication and interaction by distance,
time and media format,

The preceding section has attempted
to summarize NTT's thinking on the fu-

ture course of network services in Japan.
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Figure 6. Network Service Development: Past and Future




These ideas are illustrated in Figure 6.

CONCLUSIONS

This report has attempted to describe
the current state of telecommunications
services in Japan, and to outline NTT's
thinking on how these services can be
The
of telecommuni-

expected to develop in future.
future development
cations services in Japan will be sup-
ported by more substantial research and

develapment work in the fields of tele-
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communications and data processing; by
the competition among NTT, the NCCs
and other new entrants to the telecom
business, and the creativity in the form of
new products and services in anticipation
of market needs that this competition
will spawn; and by efforts at international
cooperation. This kind of continued
effort is the responsibility of NTT and
the other members of the telecommuni-
cations business in Japan for the ultimate

realization of a “global network.”

]




JAPAN'S INTEGRATED SERVICES
DIGITAL NETWORK

ISDN: CONCEPTS AND SPECIAL
CHARACTERISTICS

ISDN And “INS Net” Services

Today,
Century,

as we approach the 21st
Japan and numerous other
nations around the world are steadily
moving toward the realization of ad-
vanced information societies. Integrated
services digital networks (ISDN} are vital-
ly important infrastructures for building
advanced information societies, and
Nippon Telegraph and Telephone Corpo-
ration (NTT} has been working hard for
some time now to make |ISDN the core
of its telecommunications services. Be-
tween September 1984 and March 1987,
NTT tested an ISDN model system in
the Musashino-Mitaka area of Tokyo.

addition to checking out the 64K bits

]

per second (bps) digital telecommunica-
tion technology incorporated into'this
mode! system, NTT also used the test
system to evaluate various services and
to determine what forms of utilization
in December 19886,
NTT also commenced testing an inter-

users wanted most.
city ISDN extending from Tokyc to
Nagoya and on to Osaka, This second

experimental system was put together

21

Yusuke Kume

Executive Manager

Services Development Dept.
NTT Telecommunications
Service Headquarters

primarily to develop new ISDN applica-
tions with the help of system users,

While all this was going on in Japan,
headway - was being made elsewhere
toward the internationalization of tele-
communications. The International Tele-
graph and Telephone Consultative Com-
mittee {CCITT} has made considerable
progress on international standards for
ISDN, and has set forth conditions for
the actual provision of ISDN services.

Under these circumstances, and based
on users’ needs and the results obtained
from its two test systems described
above, on April 19, 1988, NTT began
offering its “INS Net” services, ISDN
services that conform to international
standards.

INS Net Services: Interfaces and

Provision Plans

NTT will provide two types of INS
INS Net 64 and INS Net
INS Net 64 consists of services

Net services:
1500.
Provided using the 1SDN basic interface,
whereas INS Net 1500 services will be
provided using the ISDN basic interface,
face.
The

ISDN basic interface has two

information channels {64K bps B chan-
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nels) and one signaling channel (16K bps
D channel). The B channels are used to
provide either circuit-switched or packet
switching services, while the D channel is
used for signal reception and packet
switching services,

The primary rate interface is com-
prised of 23 B channels and one 64K
bps D channel inside a single 1.5M bps
cable, The B channels can either be divid-
ed into separate 384K bps data channels
{He channels), or can be used together

as a single 1.5M bps data channel (H,

can be employed for circuitswitched
services (See Figure 1).

The ISDN service started by NTT on
April 19, 1988 was the INS Net 64 circuit-
switched service. NTT is currently pro-
viding this service in Tokyo {23 wards),
INS Net 64 com-

menced operations with 29 users employ-

Nagoya and Osaka.

ing 114 lines, but as of June 30, was pro-
viding services to b6 users over 221 lines.

NTT hopes to make this service availa-
ble to users nationwide as soon as possi-
ble, and by the end of fiscal 1888, plans

(b} INS-Net 1500

channel), Both the Hy and H; channels to expand INS Net 64 to major cities
Subscriber loop
{Single pair metallic cable, etc.}
?ﬁi?c?:r;;?' C?| Information
B channel D i transfer mode Circuit | Packet | Signal-
gzt::::al p Channel mode | mode ing
, {16kbps| U \ type
S — B (s} O
D O Q
Bus wiring
{al INS-Net 64
Subscriber loop
Q —} (Optical fiber, etc.)
E]_ . - Information
Q -
— & . 8 channel 5 transfer mode Circuit | Packet Signal-
é : (64 kbps) x23* I Channel made | mode ing
ik :
=uf :
— '@ o - B o] o]
3 channel
@ o {64kbps) H, o
-] 384kbps
LV LV H, )
1.5Mbps
*With joint use of the D channel of another interface, ) o o
it becomes possible to supply 24 B channels.

Figure 1. Conceptual View of INS-Net Services
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1988 1989
——t—— >
Service start-up
INS-Net 64 Packet-switched
Circuit-switched :ijr;'(t:e p
p ition o
service supplementary
services
INS-Net 1500
Circuit-switched
service
Packet-switched
service
Kyoto
Okayama Kobe Osaka
Hiroshima
Kitakyushu
Fukuoka

Sakai
lj

Nagoya vokohama

Sapporo

® April 1988 : Tokyo, Nagova, Osaka
O Mid-1988 : 14 Other cities

Kawasaki

*Planning is underway for the expansion of INS-Net Services to other major cities by Mid-1988.

Figure 2. Planned Expansion of INS-Net Service Provision

throughout Japan.

By spring of 1988, NTT's plans call
for the company to add packet switch-
ing services to its INS Net 64 menu,
and to begin provision of INS Net 15600
services as well {See Figure 2},

The three areas (Tokyo, Nagoya and
Osaka) to which NTT is currently provid-
ing INS Net 64 circuit-switched services
are hubs of Japanese administrative and
economic activity, and account for 8.6
million, or 19% of the total number of
telephone service subscribers in Japan.
For this reason, the impact of INS Net
64 services on these three areas is bound
to be great.

23

Special Features of INS Net Serv-
ices

As pointed out above, NTT's INS Net
provides ISDN services, and as such pos-
sesses the six {6} special characteristics
described below.

1) A general-purpose digital public net-

work

INS Net services are digital public
network services, and enable users to
communicate digitally with anyone just
by dialing the appropriate numbers.
When we speak of digital communications
in Japan, NTT’s digital data exchange

Japan Computer Quarterly
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{DDX) and Super Digital services come to
mind. DX services are digital publie
network services that take the form of
either circuit-switched or packet-switch-
ing services provided at one of seven (7)
speeds, ranging from 200 to 48K bps.
NTT's Super Digital services are digital
leased line services offered at any one of
“six (6) transmission speeds, ranging from
64K to 6.3m bps.
Digital services is growing rapidly, as

Demand for Super

indicated by the 1.8-fold vear-to-year
growth exhibited by these
during fiscal 1987.

Super Digital services make use of

services

leased lines that permanently connect
specified locations, and as such, charges
for these services are levied at a flat rate.
Charges for INS Net services, however,
are calculated by the duration {utilization
time) involved, and are thus levied on a
meter rate basis, By combining INS Net
services with Super Digital Services ane
could achieve economical digital com-
munications to relatively low traffic

areas.

2) High-speed, high quality transmissions
INS Net services enable high-speed
data transmission capabilities ranging
from 64K bps to 384K bps, and on up to
1.5M bps, making it possible ta provide
high-speed, high-resolution  facsimile,
low-speed, low resolution video and
high-speed data communications,

For example, whereas it generally
takes about one minute to send one sheet
of letter size text via facsimile over the
telephone network, that same amount of

data can be sent at B4K bps in just

around four {4) seconds.

3) Single line, multiple channels

Since INS Net B4 enables multiple
channels to be employed over a single
line, a number of different communica-
tions equipment can be hooked up and
used to send different messages to dif-
ferent locations at the same time, ltcan
also be used for multi‘media communi-
cations in which a map or diagram can
be sent to a person while you are talking
to him on the phone.

4) Integrated services

Up until now, when Japanese used
telephone or DOX services, separate
contracts and telecom lines were required
for each type of service. However, with
INS Net services, just one contract and
one telecom line are needed to provide
users not only with ordinary telephone
services, but with digital circuit-switch-
ed and packet switching services as well.
Also, beginning in spring of 1989, the
INS Net will be able to utilize network
services provided over the existing tele-
phone network, and to access existing
facsimile and videotex netwarks, too
(See Figure 3). Whatismore, the number-
ing plan for INS Net services adheres to
the numbering plan used in the existing
telephone network, making it possible
for INS Net users to communicate with
one another via the same numbering
system as that employed in the telephone

network.,
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Figure 3. INS Net Links With Other Networks

Table 1. New ISDN Network Services

Service Name {Tentative)

Usage

Caller’s Number Notification

This service will transmit the caller’s telephone number (caller
ID) to the persen being called, enabling him to identify the call-
ing party. Utilizing this service wili make it possible to realize
closed communications between members of the same group,

Subaddress Motification

By making use of subaddresses (extension numbers), callers will
be abte to specify individual telephone sets and other communi-
cations eguipment inside major companies similar to PBX dial-in
SErvices,

Charge Information
Notification

This service notifies callers of their charges upon completion of a
communications. Rental services employing equipment with this
function are also being considered.

User-to-user Information
Motification

This service makes it possible to transmit simple messages (up to
128 alphanumeric characters), and can be used to transmit
simple memos and/or 1D numbers needed to access databases.

Incoming Call Notification

This service notifies the user of an incoming call when all infor-
matien channels are in use.

In-service Terminal
MNotification

This service makes it possible to temporarily interrupt communi-
cations to physically move a terminal to a different location and
then resume communications.
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5) New services possible with ISDN

With conventional analog telephones,
both information and network signals
are transmitted over the same channel.
But, with ISDN, separate information and
signalling channels are used, making it
possible to exchange signals even while
Be-
cause the capacity of ISDN signalling

the information channel is in use,

channels is also quite large (16K bps),
various signals can be transmitted and
ISDN
to coffer users new network services, such

receivad.  These factors enable
as a caller's number notification service
that displays the calling party's telephone
number on a small display screen built in-
to the ISDN tefephone set {See Table 1).
Caller’'s number notification services and
charge display services have been being
offered via the INS Net since April 19 of
this year, but the other services cited in
Table 1 are not scheduled to be made
available until spring of 1989.

6) User-network interface that adheres to
international standards
As discussed above, INS Net services
internationally accepted

conform to

standards, and as such, any type of
terminal equipment that meets with
ISDN standards can be

to INS Net.

intercannected

IMPACT OF INS NET SERVICES
INS Net Service Charges
The one facet of communications serv-

ices that interests users more than any-
thing else is probably the charges levied

Japan Computer Quarterly
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for these services, INS Net services are
designed to serve as the infrastructure
of the advanced information society of
the 21st Century, and the spread of these
services can be expected to significantly
These

services must therefore be offered at rates

impact the nation’s economy.
that are reasonable and conducive to
widespread utilization. INS Net service
charges have thus been established at
levels commensurate with current analog
communications service fees, and are
designed to reflect the reduced costs
made possible via digitalization.

The basic rates charged for INS Net
services differ for business and home
users. Business users pay a basic service
{access line} charge of 5,400 yen per
month, whereas the basic service charge
for home users is only 4,600 yen a
month. Basic monthly service charges
for analog telephone services at present
work out to 2,350 yen for business users
and 1,650 yen for home users, which
means that INS Net monthly service
charges are 3,060 yen more expensive
for both categories. However, since one
INS Net telecom line can be used to
transmit calls for twao existing analog
telephones, plus make possible both
digital circuit-switched and packet switch-
ing services, these rates are actually ex-
tremely inexpensive by comparison.

INS Net utilization rates are the same
both

digital and telepheone mode transmissions.

as present telephone rates for
More specifically, INS Net communica-
tion rates for local transmissions {within
a certain unit fee area) work out to 10

yen for three minutes, and long distance




Table 2. Charge Rates for INS-Net 64 Services

INS-Net 64 {circuit-switched)

Telephone Digital

communications communications

motde mode
Subscription Fee 800 yen

Access Line Business-use 5,400 yen;
Charge Residential-use 4,600 yen

Same as ordinary Same as ordinary
Call Charge {analog) telephone {analog) telephone

rates

rates

NOTE: Additional charges may need to be made for
construction and installation. '

transmissions over 320 kilometers are
calculated at 10 vyen for five seconds

{See Table 2},

Digital Leased Line Services and
INS Net 64

NTT's digital leased line service, Super
Digital, was first started up in November
1984, and has grown rapidly ever since,
At present, applications for Super Digital
leased lines have reached the 5,000 mark.
The biggest single factor contributing to
this growth has been the reasonable
prices charged for Super Digital services
{Super Digital leased lines transmit data
for approximately one-fifth the amount
charged to transmit the same data via
conventional analog leased lines, and
carry telephone conversations at one-
half the cost.). Since INS Net 64 rates
are even less expensive than those charged
for Super Digital leased line services, we
expect INS Net 64 to be able to attract

customers away from Super Digital serv-
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ices, However, since digital leased lines
are employed in the construction of fairly
large corparate cammunications networks,
these potential INS Net 64 wusers will
have to keep a number of points in mind
besides simply the difference in utiliza-
tion rates, 1o include such things as net-
work security and utilization modes.

If we compare the utilization rates for
Super Digital services with these of INS
Net 64, we see that INS Net 64 services
are cheaper to use when the amount of
data transmitted is normally relatively
small. This peint is graphically demonst-
rated in Figure 4. For example, for a
user who employs leased line services
25 days out of every month, INS Net 64
rates would be equal to those of Super
Digital if the user transmitted at 64K
bps for 20 consecutive hours every day
within the same exchange area. In other
words, for users who require leased line
services fess than 20 hours a day, INS Net
64 services are less expensive to use than

Super Digital services. Far long-distance
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Figure 4. A Comparison Of Super Digital and INS Net Charges

communications of 500 kilometers {the
approximate distance between Tokyo and
Osaka), INS Net 64 services are cheaper
to use than Super Digital services when
the average daily utilization time is less
than 5.2 hours.

Around 65% of all the lines being
leased via Super Digital are capable of
384K bps or faster transmission speeds.
Therefore, NTT is thinking of promating
Super Digital leased lines for use as high-
speed trunk lines and INS Net lines for
use as the local links in corporate user
networks, NTT feels there is a good
possiblity that users currently using 64K
bps Super Digital services will switch to
INS Net 64 serviges since roughly 70% of
these users are currently employing the
Super Digital lings to transmit messages
over short distances of 30 kilometers or
less.
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Specific Utilization Plans

Although use of INS Net services is
expected to grow rapidly in future as a
result of the inexpensive rates charged
for these services, for the time being, the
INS Net system will probably be used
primarily by large corporations in con-
junction with their in-house communica-
tions networks, as well as by small- and
medium-sized firms looking to take
advantage of INS Net's public communi-
cations capabilities, Home use of INS
Net services is believed to be a long way
off yet. Let's logk at some specific
examples of how certain users -plan to
INS Net,

intend to use

utilize For instance, banks
INS Net to remotely
monitor unmanned cash dispenser {CD)
corners located off premises, and as the

online links that allows CD corner users




to make inquiries concerning their

account balances, 1n addition, banking
houses also intend to introduce ultra-
high-speed G4 facsimile services into
their operations using the INS Net, a
plan that is expected to greatly improve
the efficiency of the voluminous process-
ing work involved in carrying out ex-
change operations. Japanese insurance
firms are pushing forward with informati-
zation schemes, One such firm has plans
to lease high-speed digital lines intercon-
necting the headquarters with its branch
offices, and to make use of INS Net
services to form the links between its
branch offices and loca! business offices.
This will enable the company to con-
struct an efficient digital communications
network linking together its business and
branch offices with the main offices at
headquarters. A printing company is
planning to use INS Net to link its sales
division together with its printing plant to
allow for the quick proofing of printed
materials hot off the presses, Other plans
on the drawing board cail for using INS
MNet as a back-up system for high-speed
digital leased lines, and as the communi-
cation medium for carrying out video
teleconferences.

Expected Demand And Its Impact
On The Economy

According to a report put tagether by
the ISDN Terminal Development Council
{an advisory body to the director of the
telecommunications bureau at the Minis-

try of Posts and Telecommunications
{MPT)), INS Net services are expected to

form the basis of next generation com-
munications, thus having a considerable
impact on social and corporate activities.
That is, netwarking is making rapid pro-
gress in the world of industry, with in-
house networks steadily evolving into
inter-company networks, The purpose
for networking is also changing, from the
rationalization of corparate activities to
make them more efficient, to the creation
of new investment services that make the
most of data communications functions.
Under these circumstances, the outstand-
ing functions and cost saving inherent in
INS Net services are expected to contrib-
ute positively toward their utilization in
the construction of advanced data com-
munications systems and the effective
use of office automation (OA) equipment.
This in turn is seen as further promoting
networking inside industry, and contribut-
ing greatly toward the development of
the nation’s economy.

INS Net services are also expected to
improve daily life in Japan by making
possible the efficient wutilization of a
variety of database and other infarmation
retrieval services, and enabling the provi-
sion into the heme of integrated com-
munications services such as TV phones
that fuse together voice and video data.
INS Net services are also expected to
make it possible to access and use infor-
mation inexpensively from outlying re-
gions, thus overcoming problems related
to distance. This will correct the infor-
mation gap that exists between Japan's
major metropelitan areas and outlying
regions, and will promate the moare even
distribution of business throughout Japan.
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Estimates put forth by the ISDN Ter-
minal Development Council predict that
if INS Net services grow as expected a
total of 20 trillion yen will be needed in
future to invest in netwaork construction,
the development of database and various
other services that use INS Net and the
development of INS Net terminal equip-
ment (the latter of which alone will re-
quire 12.5 trillion yen). The Council also
predicted that by the year 2000 the use
of INS Net services will have grown 18%
overall, with industry seen as growing
70%, and the home market as exhibiting a
10% growth rate.

CONCLUSIONS

Up until now, studies related to the
network aspects of ISDN have taken
precedence over ISDN services-related

studies in Japan. But the commencement
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of INS Net B4 services in April of this
year fulfilled the conditions necessary for
the provision of network services, and the
start of INS Net 1500 services and packet
switching services in spring of 1989 will
finally put ISDN in full swing, In order
to make the most of the enhanced fea-
tures built into ISDN services and to
provide convenient services that meet the
increasingly  advanced communications
services requirements expected in future,
it will be extremely important to develop
terminals and services that systematically
incorparate users’ needs, wants and opin-
ions. It will also be necessary to construct
the digital networks needed to support
ISDN, and to rapidly expand the areas to
which ISDN services can be provided.
And finally, it is urgent that we use ISDN
to promote access to communications

services on an international scale.




TELECOMMUNICATIONS
BUSINESS LAW

The implementaion of the Telecom-
munications Business Law in April 1885
opened the door to the entry of the pri-
vate sector into the world of telecom-
munications, a field which had previously
been the manopeoly of the then Nippon
Telegraph and Telephone Public Corpora-
tion (since privatized and renamed the
Nippon Telegraph and Telephone Carpo-
ration {NTT)) and the Kokusai Denshin
Denwa Co., Ltd. (KDD). This move was
designed to interject new blood into the
telecommunications business in the form
of private carriers and telecom vendors,
thereby hopefully stimulating business
and enhancing efficiency, while at the
same time increasing the benefits and
covenience of telecommunications for
users.

The competition that has arisen amang
newly established telecom carriers and
vendors, both in the domestic and inter-
national arenas, is creating a variety of
new telecom services to fulfill users’
requirements {International telecommuni-
cations, of course, must pay heed to
pertinent international laws and requla-
tions, as well as relationships with other

REALIZATION OF INTERNATIONAL VAN
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International Service Agreements Div,
Service Planning Dept.
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Kokusai Denshin Denwa Co., Ltd.

countries.).

So as to make possible a flexible
approach to future advancements in
telecommunications, the Telecommunica-
tions Business Law distinguishes between
telecom businesses on the basis of wheth-
er or not they possess their own telecom-
munications circuits and related facilities.
Consequently, telecom businesses have
been divided into two broad categories:
Type 1 telecom businesses, which operate
using their own circuits and facilities; and
Type 2 telecom businesses, which provide
telecom services by leasing circuits and
other facilities from Type 1 firms.

Following the liberalization of tele-
communications regulations with the
implementation of the Telecommunica-
tions Business Law, over BOO Type 2 tele-
com businesses have entered the domestic
market for telecom services, i.e. the
domestic value-added network (VAN)
market. These domestic VAN firms are
engaged in cut-throat competition to
attract and retain customers.

The implementation of the Telecom-
munications Business Law also made it
possible, in theory, for Type 2 telecom
vendors to engage in the provision of
international telecom services, common-
ly referred to as international VAN serv-
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ices. However, whereas Japan’s revised
telecom legislation eliminated domestic
barriers ta the provision of international
VAN services, Recommendation D,1 of
the International Telegraph and Tele-
phone Consultative Committee (CCITT)
prohibits leasors of international dedi-
cated circuits to resell those circuits to
unspecified third parties for applications
other than data processing services. For
some time, therefore, the only inter-
national VAN services that Japan's Type
2 telecom businesses could offer were
those provided via the international
telephone and/or the international public
switched networks, i.e. public switched
telephone netwarks and packet switching
data networks. For all practical purposes,
the door to the realization of inter-
national leased-line VAN services was

closed to these firms.

HEIGHTENED DEMAND FOR
INTERNATIONAL VAN
SERVICES

However, a sudden trend toward inter-
nationalization manifested itself as more
and more Japanese firms expanded their
operations overseas and entered into busi-
ness transactions with foreign firms in
response to the internationalization of
Japanese financial operations and the sud-
den rise in the value of the yen against
the dollar, This trend was accompanied
by a growing demand for international
telecormmunications and more advanced
and varied types of telecom services.
Under these conditions, both Type 2 tele-
com vendors and their users began calling
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for international VAN services.
Meanwhile, U.S. representatives to the
Market-Oriented Sector Specific (MOSS)
talks between the WU.S. and Japanese
governments made a strong request to
Japan to open the market for inter-
national VAN services. Consequently,
after about a year's worth of government-
level discussions, the two countries reach-
ed an agreement in March 1987 on the
legal aspects of international VAN serv-
ices, the relation between international
telecom businesses and international laws
and regulations, the interconnection of
data communication networks and the
diversification of telecom circuit utiliza-

tion.

AMENDMENT TO THE TELE-
COMMUNICATIONS BUSINESS
LAW

Based on the government-to-govern-
ment agreement between the US. and
Japan mentioned above, Japan found it
necessary to partially amend its Telecom-
munications Business Law. This amend-
ment went into effect as of September 1,
1987,

Generally speaking, this amendment
consisted of three major parts: 1) the
observance of international telecommuni-

cations treaties and related agreements;

2} the provision of non-tariff-based cir-
cuits; and 3) the guarantee of equitable
network interconnection.




Observance of International Tele-
communications Treaties

The first part of the amendment to the
Telecommunications Business Law stipu-
lates that the Minister of Posts and Tele-
communications can order Type 1 and
Type 2 telecom businesses to improve
their operations in observance of inter-
national telecommunications treaties and
other related agreements. This portion of
the amendment sets the stage for Type 1
carriers and Type 2 telecom Vendars,
aspecially those engaged in the provision
of international VAN services, to be
recognized internationally as telecom-
munications vendors.

Non-tariff-based Circuit Provision

The second major point of the amend-
ment makes it possible for Type 2 tele-
com vendors (international VAN vendors)
to use circuits on a non-tariff basis, i.e.
on an individual contract basis. The
terms and conditions of these individual
contracts are subject to government
approval. Circuits provided on a non-
tariff individual contract basis are con-
sidered different from international
private leased circuits provided on a tariff
basis. This conce;it creates a category of
international circuits that fall outside the

realm of CCITT's Recommendaticn D1,
Equitable Network Interconnection

The third major point of the amend-
ment to the Telecommunications Busi-

ness Law expands the original stipulation

that only permitted networks operated
by Type 1 carriers to be interconnected
to one another to include networks
operated by Type 2 telecom vendors
as well. This portion of the amendment
makes it possible far international VAN
networks to interconnect with domestic
networks, thus broadening the scope of
networks with international communica-
tions capabilities.

In addition to this amendment to the
Telecommunications Business Law, and
prior to the commencement of inter-
national VAN services in Japan, MPT
also laid down guidelines defining the
scope of enhaﬁced communications serv-
ices capable of being provided by inter-
national VAN vendors using non-tariff-
based circuits, These guidelines are as
follows:

[1] International VAN vendors can pro-

vide any one of the following types of

functions:

1) code/farmat conversion functions;

2) protocol conversion functions {in ad-
dition to ‘that betweesn X285 and X75
protocols};

3

message store and forward functions
{However, either code/format or proto-
col conversions functions must be used
in conjunction with message store
& forward functions when a stored
message is automatically forwarded to
a terminal.) '

[2] However, even if international VAN
vendors elect to provide these functions,
they are still not permitted to provide
communications between telephone, telex
or facsimile terminals.

Thus, compared to the telephone,
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Table 1. List of International Special Type 2 Telecom Vendors

Company Name U, 5. Partner Date Registered Date Services Started
NEC GE September 29, 1987 | December 18, 1987
Network Information McDonnel Douglas
Services (TYMNET) September 29, 1987 | December 18, 1987

JAPAN ENS

AT&T, CompuServe

September 29, 1987 | January 27, 1988

Global VAN Japan

Telenet

September 29, 1987 | February 29, 1988

Nihon Keizai Shimbun

Nihon Keizai Shimbun America October 31, 1987 May 6, 1988
Mitsui Knowledge

I nciustry cscC Octaober 19, 1987 May 11, 1988
NRI & NCC Nomura Computer October 9, 1987 May 17, 1988

Systems America

Hitachi Information

McDonnel Douglas

September 29, 1987 —_

Network (TYMNET}

Japan Information

Services JAIS USA October 19, 1987 -
|BM Japan 18M October 27, 1987 —

NI+C International

MCI International
Telecommunications

May 18, 1988 -

telex and other hasic services provided by
Type 1 carriers, 'Type 2 internationat
VAN vendors can be expected to provide
more advanced, diversified enhanced
communications services,

Within the legislative framework des-
cribed
national
and the US. has been realized. As of
the end of July, 1988, eleven {11) firms

had registered with MPT as Internation-

supra, the provision of inter-

VAN services between Japan

al Special Type 2 telecom vendors (inter-
national VAN vendors employing inter-
national dedicated circuits to provide
services), of which seven (7) have already

commenced services (See Table 1).

FUTURE OUTLOOK

Now that international VAN services
have been realized between Japan and
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the U.S., the Japanese Government is
pushing ahead with talks with the United
Kingdom. As of May, 1988 the govern-
ments of Japan and the United Kingdom
had reached an agreement for the provi-
sion of international VAN services be-
tween the two countries in accordance
with a similar framework as that worked
out between Japan and the U.S.

Japan is also holding government-level
talks with France regarding the provision
of international VAN services, and is lock-
ing forward to gradually expanding these.
services 1o numerous other countries
around the globe.

In conjunction with bilateral talks,
however, efforts must also be made to
work out a global framework for the
provision of international VAN services.
At the next Waorld Administrative Tele-
graph and Telephone Conference (WAT-




TC) scheduled to be held starting the end
of November 1988, a proposal for new re-

gulations which will determine the future

course of international telecommunica-
tions is supposed to be deliberated on.
These deliberations are also expected to
establish a place for international VAN
services In the overall development of

telecommunications.
CONCLUSIONS

Recent revisions to Japan’s Telecom-
munications Business Law set forth the
framework Tfor the realization of inter-
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national VAN services, but the contents
of these services remain to be steadily
worked out by the international VAN
vendors who will be providing them.

The future market for international
enhanced communications is expected to
develop along the lines dictated by the
of the

VAN vendors and the various and diverse

creative energies international
advanced services they provide, services
that should both reflect the current com-
munications needs of users while at the
same time giving rise to new communi-
cations requirements.
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NIS’s INTERNATIONAL VAN

Network Information Services Co.,
Ltd. was granted an international net-
work identification number {(DNIC 4406)
from the Ministry of Posts and Telecom-
munications {MPT) on December 17,
1987, thereby becoming the first official-
ly recognized international value-added
network {VAN) services vendor in Japan.
NIS immediately finalized an agreement
with America’s largest VAN services firm,
TYMNET, and began offering a wide
variety of highly-reliable VAN services
between Japan and the United States.

As shown in Figure 1, NIS's interna-
tiocnal VAN services are provided over a
network that links the company’s do-
mestic network, interconnecting more
than 30 cities throughout Japan, with
TYMNETs international network, which
covers 600 some cities inside the United
States and can be accessed from over 70
countries around the world,

The same communication protocols
that are used inside Japan and the United
States can be utilized to provide interna-
tional VAN services between the United
States and Japan. That is, everything
from standard protocols like X.25 and
asynchronous protocols like X.28 ta the
various mainframer's protocols employed
within Japan and the United States can
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be used to provide users in both countries
with international VAN services {See
Table 1).

International VAN services currently
being provided between Japan and the
United States can be broadly divided into
three (3) categories: intermational infor-
mation processing services; international
store & forward services; and international
online services.

Internaticnal information processing

services are provided via McDonnel
Douglas Corporation’s remote computing
system which extends to countries around
the world. These services are used primari-
ly to process international order place-
ment and receipt transactions. McDonnel
Douglas is TYMNETs parent company.,
International store & forward services
are divided into an international electronic
mail service and an international data
interchange system. The electronic mail
service, which is provided by NIS, is
catled OnTyme, and is used to send mes-
sages between Japan and the countries
This
electronic mail service can also be used
to transmit telex messages. The inter-

national data interchange system (IDI)

around the world. international

makes use of McDonnel Dauglas’'s remote
computing system to store and forward
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Table 1. NIS International VAN Service Protocols

Tymet-Japan Protocols

Tymet-USA Protocols

X.25 X .25
Standard X.25 Asynchronous (X.28)
Protocols Asgynchronous (X,28) X.25

Asynchranous (X,28)

Asynchranous (X.28)

IBM 3270 BSC

FUJITSU 6650 B5C

1BM 3270 BSC

HITACHI T560/20 H5C

IBM 3270 (BSC, SNA}

Mainframer’s
Protocols

FUJITSU 6650 (BSC, FNA)

Asynchronous {X.28)

HITACH| T580/20 (HSC, HNA)

{DEC VT100, VT80)

Asynchronous (X.28) {(DEC vT100Q, vTg0}

|BM 3270 BSC, 1IBM SNA

iBM SDLC

iBM SDLC

I1BM 3780

IBM 3780

a variety of different types of data, to

include order placement and receipt,
shipping, bill
computer aided design
turing (CAD/CAM) data,

International

financial, of lading and

and manufac-
onling services enable
users to access TYMNET-USA
TYMNET-JAPAN database and electronic
mail hoast computers, and alse make it

and

possible for members of the same compa-
ny or corporate group to access each
others’ computers in the U.S, and Japan.
The types of database and electronic
systems accessible from Japan
TYMNET-USA DIALOG,
Compuserve, BRS, Dow Jones and several
hundred other databases, plus MCI Mail,
EASY LINK and DIALCOM electronic

services.

mail

via include

mail Conversely, users in the

U.S. can use NIS’s international online
services to access TeleStar, EYE-NET,
TWICS and other databases in Japan.
These services into

are categorized
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personal and corporate services, Personal
international online services are called
TYMPAS. Since TYMPAS services are
most often used by individuals at night
after

they return home from wark,

night-time utilization rates are lower
than daytime rates. Corporate-griented
online services are called PEGASUS-PC,
and because these services are used prima-
rily during working hours, the service
charge system is set up to make daytime
use more economical.

NIS VAN

services offer users a number of different

Therefore, international
access and utilization modes to choose
from. The two most often used services
are file transmission and online communi-
cations, However, there is a growing
trend among users to mix the varigus
types
interchangeably to handle their different

of services together, using them

application needs.  This tendency is

especially strong among Japanese users,




For example, Japanese companies, espe-
cially manufacturing firms, usually begin
by using IDI or OnTyme store and for-
ward services to transmit data back and
forth between their head offices in Japan
and their and/or
offices in the US. This is because of the
time difference between the two coun-

subsidiaries branch

tries. When its daytime in Japan, it is
night in the US., and unless the com-
puters installed at the U.S. locations are
set up to operate at night, data communi-
cations operations can not be carried out
OnTyme and (DI

services are therefore good starting services

in the online mode.

for Japanese firms because they atlow the

firms to send and receive information
during working hours without having
to worry about international time dif-
ferences. Another special characteristic
of store and forward services is that they
enahle the head offices’ international
sales divisions to make preliminary checks
of orders received from overseas.

The next stage In most users interna-
tional VAN service utilization is to intro-
duce online communications services into
their menus, These services are generally
employed to make use of technical com-
puting programs and/ar to retrieve inven-
tory-related information available over-
seas, i.e. applications that do not impact
on other jobs. Inthese instances, domesti-
cally-developed systems must be converted
into formats that can be used overseas.
For example, Japanese-language titles and
captions must be translated into English,
and unit measurements must be converted
from meters into feet and inches. At this

point, depending on the type of data in-
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volved, users tend to switch from the

store and forward services discussed earlier
to file transmission services carried out
directly between the company’s or corpo-
rate group's computers installed in Japan
and the U.5. In order to perform online
updating operations on files stored in
located overseas,

computers computer

systems dsveloped in both Japan and
the U.S. must be made compatible with
one another. The programs required to
achieve this compatibility take a long
time to develop and perfect, a fact that
can prove uneconomical to companies
and corporate groups. For this reason,
Japanese firms, manufacturing firms in
particular, are expected to turn more and
more to international VAN services to
solve their data communications require-
ments. And they will probably continue
to utilize a mixture of different types of
services, matching the utilization mode
up with the type of application involved.

By the very nature of their businesses,
financial, securities and other services
firms most often start right off using
online communication services. This also
holds true for foreign-capital firms in
Japan which do not have to worry about
Iahguage barriers, and so can have their
computers communicate directly with the
computers installed at their headquarters
in the U.5.

NIS intends to expand its international
VAN services network in future, and the
United Kingdom is the first country we
would like to extend our services to.
After that, we plan ta expand our services
to each of the 70 countries already capa-

bie of accessing TYMNET. Of these, we
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would like 1o expand into Southeast Asia strong requests from our users to do so.
as soon as possible in compliance with
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NEC’'S INTERNATIONAL VAN
— INTERNATIONAL MARK*NET SERVICE —

OVERVIEW OF NEC'S INTER-
NATIONAL NETWORK SERV-
ICES

Tie-up With GE

NEC Corporation offers globa! tele-
processing serviges in the form of its
C&C VAN International Network Serv-
ices. These network services, which
comprise international information pro-
cessing services and other specialized
teleprocessing services, are the product
of a sales and technical tie-up with
America’s GE Corporation, a teader in
the field of international teleprocessing

services with over 20 years experience.
Services

NEC provides a variety of inter-
national network services to customers
in almost every nation and region of the
world. These services are based on the
company’s C&C service concept, i.e. the
provision of services via comprehensive
products that merge communications and
information  processing technologies.
Figure 1 presents the various types of
services offered via the company’s C&C

VAN International Network Services.

a1

_work,

Takashi Nagai

Systerm Manager

VAN Sales Promaotion Department
' NEC Corporation

International Network Structure

The network used to provide these
services can be roughly divided into two
international

categories: domestic and

services. The domestic segment of this
network is NEC’s own C&C VAN net-
called NEC-NET, The

national portion of the network is owned

inter-

by GE Corporation, and comprises the
GEIS network, called MARK 1l
MARK*NET network, which intercon-
nects 750 cities in 70 countries around

and

the world via international leased lines
{including satellite links}.

The core of the MARK*NET network
is comprised of NEC's C&C VAN Center
located in Abiko, Chiba Prefecture, and
The GE
centers are equipped with two different
host delivery systems, called the MARK
It Service and the MARK 3000 Service,
respectively.

GE’s Supercomputer Centers.

Japanese users of these
services access the network via NEC-NET,
and overseas users access it via MARK [11
or MARK*NET. At the start of a session,
users can dynamically select the host
system that best meets their processing
needs.
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The advanced communications services indicated here are nevv services established upon
the recent deregutation of international VAN services,

Figure 1. C&C-VAN International Network Services Menu

Data Communications Utilization between MARK Il and MARK 3000
Maodes services) to process jobs, and the other
allows the user to make use of the net-

Users of NEC’s International Network work alone to transmit data which he
Services can utilize these services in one has processed himself using his own in-
of two modes, The first of these enables house host-terminal system.
the user to make use of one of GE’s host The latter of these modes, the network

delivery systems (the user can choose mode, became possible with the recent
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deregulation of international value-added
network {(VAN) communications, making
pbssible what has come to be commonly
NEC com-
menced providing VAN services called

referred to as VAN Services.

“'International Packet Switching Services’
in April, 1988.

POST-DEREGULATION
SERVICES
International VAN services became
possible following the implementation on
September 1, 1987 of revisions to the
Japanese Telecommunications Business
Law. This has resulted in the following
being incorporated

service selections

into NEC's International Network Service.

Data Communications Services

Data communications services such as
QUIK-COMM, an international electronic
mail service developed by GE, used to
have to be provided via Kokusai Denshin
Denwa Co., Ltd. {KDD)'s VENUS-P, an
international public data transmission
service, But with the deregulation of
data communications services, NEC is
now able to offer this type of service

via its own international circuits.

New Advanced Communications
Services

The deregulation of international VAN
services operations has also made possible
the provision of value-added {enhanced)
communications services such as protocol

and format conversion services. As a
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result, NEC has added a new service
itemn to its International Network Services
menu, called " Enhanced
Packet Switching Service with Protocol

International

Conversion Functions.”

However, this deregulation process

. has not changed anything as far as basic

communications services are concerned.
For example, it is still forbidden to pro-
vide basic communications services such
as voice and simple {non-value-added}
services to overseas
The

liberalization of these kinds of services

packet switching
users via international leased lines.

is a task that must be tackled in future.

Merits Of Deregulation For The
User

All the services being provided to users
via NEC’s International Network Services
can now be furnished via the NEC-NET
- international leased lines - MARK*NET
network. The merits of this for the user
as as follows:

1} From now on, users of the company’s
QUIK-COMM internaticnal electronic
mail service will only have to enter
into one contract, that with NEC, to
avail themselves of these services.

They will no longer be troubled by

the need to enter into a contract for

KDD's VENUS-P services as well,

Also, charges for the VENUS-P por-

tion of this service will be incorporat-

2

—

ed into NEC’'s service charge system,
enabling the company to set and
manage all charges. It has also be-
come possible for NEC to provide

users with charge estimates.
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3) NEC’s advanced communication serv-

ices now make it possible 10 suppaort

a variety of communications proto-
cols, to include X.25, X.28, HDLC,
BSC, ZENGIN and others. This in
turn is greatly enhancing the acces-
sability of user host-terminal systems
to NEC's network. The biggest merit
of this for the user is the fact that
in-house computers and terminals can
now have end-to-end access with the
international network, enabling -users
to make use of the network itself for
communications purposes.

4

—_—

Since NEC will be able to manage its
International Network Services circuits
on its own from now on, the company
will be able to make the most of its net-
work management system to enhance
the quality of those circuits. This, of
course, will prove another plus for the
user.

INTERNATIONAL VAN SERV-
ICES

This section describes a few of the
ways in which international VAN serv-
ices offered via NEC's C&C VAN Inter-
national Network Services are being
utilized.

QUIK-COMM: International Elec-
tronic Mail Service

One user of NEC's QLIK-COMM serv-
ices is a large Japanese newspaper com-
pany with offices overseas. Figure 2
shows the network interconnections and
types of terminal equipment being
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employed by this newspaper firm to
avail itself of this service,

The user in question has offices locat-
ed in 15 countries around the world.
Journalists working at these various
overseas offices use QUIK-COMM {an
the MARK Il system) to send their ar-
ticles, written in Japanese, to the news-
papers’ Tokyo headquarters’ network
address, where they are registered. The
headquarters constantly monitors the
QUIK-COMM system for messages ad-
dressed to itself. When such messages
arrive, the monitors pull them out of the
QUIK-COMM systemn and route them into
the newspapers own computer system {a
local system based on NEC's PC98 LAN),
where the information ({articles) are
transmitted to the filing and main proces-
sor systems. The special feature of the
QUIK-COMM system for this newspaper
company is the ocutstanding quality of
the circuits used. When accessing the
system from Japan via NEC’s inter-
national leased lines, the user seidom
if ever has to redial. The newspapers
cost-performance for international data
communications has improved 60% over
what it used to be,

MARK*NET: International Packet
Switching Service

A certain major Japanese travel agency
uses NEC’s international packet switching
services provided via MARK*NET. The
network  interconnections and  haost-
terminal equipment comprising this travel
agency’s-systemn are shown in Figure 3.

The Japanese travel agency has host
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camputers installed in Japan and the
United States, which it employs to pro-
cess travel plans, fare adjustment data
and other types of travel-related work
for between 20-—30 sales agents in each
country, By availing itself of the
MARK*NET international packet switch-
ing services, the firm is now able to have
its host computers transmit data collected
from their respective low-end subsystems
back and forth to each other serially in
the batch mode as soon as this data has
been concentrated. This is a high volume
data transmission system that handles an
average of BOMB of data per month (via
both host systems), and is also equipped
with a wuser application system that
enables real-time processing as well.

The special features of these services
for the travel agency include the flexi-
hility of operation possible with the
BSC communications protocol used in
the system. Also, the data transmission
efficiency of the C&C VAN International
Network is extremely high, and network
recovery measures are implemented the

‘moment circuit malfunctions occur. NEC

doesn’t limit its support services to the
network alone, but rather supports the
travel agency in the development and
construction of its host systems as well,
The user is also looking forward to NEC
expanding its VAN services into the
United Kingdom and West Germany
following government-level studies cur-
rently being carried out on the deregula-
tion of VAN between Japan and the na-
tions that make up the European com-
munity,

Another MARK*NET international

packet switching services user is a major
manufacturing firm with its headquarters
in the United States. Figure 4 shows the

host-network interconnections and termi-

nal equipment being employed by this

47

user to take advantage of these services.

This manufacturer is using MARK™.
NET international packet switching serv-
ices to enable its sales agents in Japan to
access its host computer in the United
States for the purpose of processing order
placement and receipt transactions
(transaction processing) and carrying out
database inguiries (global marketing
information).

This service is especially useful for the
manufacturer because of the protocol con-
version functions built into the MARK™-
NET system. This protoco! conversion
function enables the wuser's agents in
Japan to access its host computer using
existing terminal or personal computer
equipment. More specifically, the manu-
facturer’s host computer in the United
States uses only I13270SNA services with
screen mode support functions, wherzas
its sales agents in Japan use terminal
equipment that employ the X.28 {TTY}
protocal. Without the protocol conver-
sion capabilities built into MARK*NET,
the sales agents’ terminals would not be
able to communicate with the manufac-

turer's host system,

FUTURE OQOUTLOGCK FOR IN-
TERNATIONAL VAN

As is evident from reading the preced-
ing examples of how NEC’s International
Network Services are being used, the

'Japan Computer Quarterly
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biggest merit of these services is the users’
ability to conduct everyday business and
regular data exchange operations (both
immediate and batch processing) on a
worldwide scale as simply as if they had
installed new terminals at their domestic

locatians.
Development Trends

At present, VAN services are only
being utilized in Japan and the United
States. For users of communications
services from other areas around the
Central

South America and the newly industri-

world, such as Europe,
alizing economies (NIES) of the world,
the big question is how best to utilize
processing services corresponding to VAN
in order to make the most efficient use
of fimited VAN services. In other words,
the important issue facing these users
now is how to efficiently combine
teleprocessing services with VAN serv-

ices, thus integrating them.

and’

49

Services By Groups Of Technical
Experts

The provision of international VAN
services to users around the globe raises
numerous problems from the standpoint
of support. In addition to technical
support problems related to system devel-
opment and operatipns, there are a num-
ber of brganizational and personnel
problems that must be solved, foremost
among which are the establishment of
global organizational structures and over-
seas assignments.

Consequently, it is extremely im-
portant from the standpoints of system
construction, operation, maintenance and
integrated management for users to select
international VAN service vendors capa-
ble of providing total solution services
via groups of technical experts located
from one end of the network to the
other.

At NEC we are putting to good use
our long experience and accomplishments
gained via the sale of C&C systems equip-
ment {the intreduction and construction
of international network-dedicated fa-
cilities at users’ locations) and our joint
projects with GE 1o establish bases of
operations in countries around the globe

to eliminate these problems.

Japan Computer Quarterly



CURRENT NEWS

CARD-OPERATED TELEPHONE
SECURITIES TRANSACTIONS

Leading Japanese securities houses
have started working in earnest to com-
mercialize new home trading systems that
combine integrated circuit (IC) cards with
specially-designed crystal display-equip-
ped telephones. Nomura Securities Co.,
Ltd. has commenced testing 100 such IC
card telephones developed jointly by
Nippon Telegraph and Telephone Corpo-
ration (NTT) and Nomura Research Insti-
tute. These test phones are installed in
homes in the Tokyo-Yokohama area.
Daiwa Securities Co., Ltd. also has plans
to test |C card phones installed in several
hundred house-halds starting in October
of this year. These special telephanes are
part of Daiwa Securities’ new telephone
service system which it developed jointly
with VISA Corporation, Toshiba Corpo-
ration and NTT, among others. Daiwa
Securities intends to commercialize these
phones upen completion of testing in
1991, thus making telephone-based home
trading even more convenient.

Japan Computer Quarterly
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DO-IT-YOURSELF ELECTRONIC
FUNDS TRANSFERS ON THE
RISE

The use of in-house terminals to trans-
fer funds electronically to banking houses
via online systems connecting thase termi-
nals with the bank's computers is rapidly
gaining popularity in Japan. At the end
of 1987, the number of companies that
had entered into contracts to utilize on-
line banking systems to transfer funds
electronically had risen to 52,000, up
roughly 60% over the previous vyear's
figure. This increase can be attributed to
the rising number of small- and medium-
sized firms using this service to rationalize
their accounting processes, plus a strong
sales campaign by Japanese banks looking
to increase their revenues from commis-
sions received from online funds transfer
operations.

The .Japanese Ministry of Finance
retaxed its regulations on personal com-
puter (PC)-based funds transfer operations
at the end of April of this year, lifting a
leng-standing ban on inter-bank transfers
(Prior to these revisions, banks could only
carry out funds transfers with their own
branch offices, but not with those of other

banks.}. The lower costs of purchasing

]



online terminals has also added to this
trend.
million yen to install a PC terminal for
electronic funds transfer use. This was a
substantial investment burden for most
small- and medium-sized firms. However,
1987, Sumitomo Bank
that
could be installed for just 360,000 yen,
Then, starting in May, 1988, the Daiichi
Kangyo and Fuji Banks began offering

in  November

introduced a dedicated terminal

online funds transfer services via termi-
nals that could be installed for as little as
300,000 yen.

Thanks to the relaxation of legislative
restrictions and the decreasing costs of
online terminals, it looks like in-house
electronic funds transfer operations are
geing to become a key service in the field
of firm banking.

Al-BASED AUTOMATED FLIGHT
SCHEDULE PREPARATION SYS-
TEM

Fujitsu Limited teamed up with the
All Japan Air Transportation Co., Ltd. to
develop a computer system that utilizes a
world first in artificia! intelligence {Al)
procedures to make possible the automatic
preparation of flight and crew schedules.
This system was put into operation on
June 1, 1988. Making up flight and crew
schedules is a very complicated task,
which used to take more than 10 days
to do by hand. But the new Al-based
system makes it possible to cut this
preparation time down to between just
5--7 hours.
rated

The Al procedures incorpo-

into this system make schedule

It used to cost upwards of one
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simulation possible, something that has
The
automatic schedule preparation system

not been possible prior to this.

puts together schedules that make opti-
mal use of available aircraft to service
those routes that are the most poputar,
This new Al

system is also expected to help cut back

and therefore the busiest.

on personnel and fuel expenses, Up until
now, the world’s leading airlines compa-
nies have all had to rely on long, arduous
manual processes to put their flight
schedules together. As a result, a large
number of airlines are most interested in

seeing how the new Al system performs,

MITI COMMENCES DEVELOP-
MENT OF A NEURO-COMPUTER

The Ministry of International Trade
and Industry (MITI} has joined with pri-
vate firms to develop a computer with
ultra-distributed, ultra-parallel processing
capabilities that mimics the data process-
MITI
has labelled this new system a "neuro-

ing functions of the human brain.

computer.” The neuro-computer will be
a revolutionary machine that utilizes a
network of anywhere from hundreds of
thousands to millions of operational
devices that will make advanced parallel
processing possible, The neuro-computer
will also differ from ordinary computers
in the way it computes data. Instead of

processing information in  accordance
with a given set of procedures and rules,
the neuro-computer will be designed to
deduce its own procedures for solving
problems just like we humans do, thus

enabling it to process and/or control even

Japan Computer Quarterly



ambiguous types of information.

Six (B) private companies are scheduled
to take part in this development project
at this time, These are Fujitsu Limited,
Hitachi Ltd., Toshiba Corporation, Mitsu-
bishi Electric Corparation, NEC Corpo-
A
total of 30 billion yen is expected to be

ration and Oki Electric Corporation.

spent on the project, which is scheduled
to start in 1989 and continue for the next
eight years.

NTT DATA COMMUNICATIONS

As of July 1, 1988, Nippon Telegraph
and Telephone Corporation {NTT}'s data
communications division broke off from
the company to become an independent
firm called NTT Data Communications
Co., Ltd. This new firm is expected to
become Japan's largest software develop-
ment house, with a staff of some 6,800
assets worth 290.0
billion yen and sales for the first year

personnel, overall
anticipated at reaching 216.0 billion yen.
The new company is a wholly-owned
subsidiary of NTT, but if all goas as
expected, by 1992 it should be listed on
the stock exchange and NTT's share of
the firm should decline. Alsg, employees
will not simply be loaned out from the
parent company to the subsidiary to be
called back at some future date, but rather
will be permanently transferred to NTT
Data
company to compete fairly with other

Communications to allow the
firms, including NTT itself.
- Whereas the old data communications

division of NTT was limited pretty much

Japan Computer Quarterly
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to the field of data communications per
se, the new independent firm aims to
expand its activities to include accepting
orders for entire in-house communi-
cations networks incorporating extension
stations and in-house facsimile communi-
cations. The company’s data communi-
cations activities will make use of a newly

developed data management system.

JETRO COMMENCES TRADE-
ORIENTED DATABASE SERVICE

The Japan External Trade Organization
(JETRO} commenced offering in July
1988 a gratuitous database service that
links overseas trading firms anxious to
export goods to Japan with domestic
firms interested in importing products
from averseas. The new system, called
“TOPS,” is built around JETRQ's in-
house computer system and enables
JETRO to input into its computers the
names and product lists of foreign export-
ers, and the points of contact (poc) and
product applications/specifications of
Japanese firms interested in importing
JETRO then retrieves

data pertaining to Japanese importers

from overseas.

and provides it to overseas trading firms
capable of meeting their requirements,
JETRO can also put Japanese importers
directly in touch with prospective over-
To date, JETRQ has
gathered together pertinent information

seas exporters,

on 600 foreign firms and 1,100 Japanese
companies, and is currently inputting this
data into the system.
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