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From the Editor

The 1970s saw a shift from batch processing
to online processing. That is, as we entered
the *70s, we witnessed, in Japan as elsewhere,
the rapid diffusion of centralized processing,
especially among large companies, through
the connection of regionally distributed ter-
minals to a large host computer located in the
center. At that time terminals were mere
input/output devices. Later, terminals came
to have some capabilities of their own as a
result of technological innovations. And the
growing use of distributed processing systems
by businesses was observed in Japan, asin the
United States and Europe. But most of the
instances of distributed processing in this
country have been of what is called the hier-
archical type in which the whole system is
managed by the central host computer. We
see few cases of the horizontal type of distri-
bution, which is common in the United States
and Europe. The primary reason for this
difference lies in the differences in organiza-
tional structure between Japanese businesses,
including city banks, and their counterparts in
Western industrial countries. In those days,
the terminals installed in distributed business
bases were referred to as “intelligent termi-
nals.” The word “intelligent” essentially
means to have intelligence on the ability to
understand. But the intelligent terminals of
those days had only front-end processing or
stand -alone processing capabilities. They did
not have any intefligence in the true sense of

the word. Computer people prefer to use
colorful terms like these, and Japanese com-
puter people also use this term as it is, writing
itin Katakana the way it is pronounced, instead
of translating it into Japanese. Butsuch a term
tends to be misunderstood unless it is clearly
defined in advance. Later, the workstation
was developed. But the workstation is essen-
tially an extended form of the terminal. In
other words, the workstation is a functionally
more advanced form of the intelligent termi-
nal. The workstation canbe regarded asakind
of terminal designed to meet the user’s needs
as much as possible. Certainly, workstations
were intended primarily for sophisticated
scientific and technical processing such as
CAD, CAM and CAE in the beginning. That
is why they featured a variety of additional
facilities. Today, however, workstations are
coming to be used in many other fields, like
business administration and finance. These
workstations are called “office workstations™
as opposed to the engineering workstations,
that are used for technological purposes. More
recently we have seen the advent of super-
workstations. These are virtually the same as
general purpose computers, or rather, they
may be considered 1c be computers that have
a greatly improved human interface.

Computers have been becoming smaller in
size and higher in performance. Now even a
personal computer is as powerful as a large
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computer of old, This trend toward down-
sizing is expected to continue. Furthermore,
the advances in the communication facilities
of PCs are making them fully serviceable as
terminals in distributed processing, These
developments indicate that PCs are moving
toward the terminals side away from compu-
ter side. In the meantime, terminals are be-
coming more and more like computers as a
result of improvements in capability.

Today we have minicomputers, office com-
puters and personal computers as well as very
small low-end computers, which are classified
as general purpose computers in Japan. Be-
sides these, we have engineering workstations
and office workstations. Each of these ma-
chines is defined in some way or other. Butit
is not possible to make their boundaries clear,
Users need not be too conscious of the defi-
nitions of the respective machines, because
they are partly chosen as part of the manufac-
turers’ marketing strategy.
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System integration (SI) and strategic informa-
tion sysiem (SIS) are key issues in end user
computing these days. The trends toward
globalization and networking among busi-
nesses are increasing the need for open sys-
tems. Materializing open systems is an im-
portant government policy in Japan, too. In
this sense, much is expected of workstations,
But there are still some issues yet to be ad-
dressed, such as standardization and security.

Here, we will provide feature articles on
workstation conditions in Japan. This editor
expresses gratitude to those persons who ex-
tended us their cooperation. We will be very
happy if the feature articles prove helpful 10
the readers.

Wm

Yuji Yamadori
Director
Research & International Affairs




Current Status of Workstations in Japan

1. Background

With the development of today’s advanced
information society, the cost of information
processing {the total cost of purchasing the
information handling equipment plus the
personnel expenses incurred in information
input) has been increasing greatly very rapidly.
Moreover, a sharp increase in the amount
being spent for information processing is evi-
dent in general industries, other than broad-
casting, telecommunications, etc., of the in-
formation industry. It is no exaggeration to
say that, for an enterprise, the most important
strategic step today is to arm itself with in-
formation.

A1 first, an enterprise used its computer pri-
marily to centrally control and analyze data.
The idea was to usc the computer to automate
data handling for administration, sales man-
agement, and other related activities. This
was what shaped the centrally controlled
system, which mainly used a general-purpose
computer with online terminals operating as
inlets for data collection connected to it. Such
a system, however, requires both time and
energy for data collection and is not a speedy
decision-making tool for an end user. Since
data was collected and processed at one place
inthis system, there was no distinction between
data needed immediately and data for whicha
user could wait a few days. This led to the

Jiro limura
Managing Director
Omron Corporaticn

concept of “distributed processing” of data in
a system close to the end user.

Introducing large general-purpose systems
calls for a substantially large investment, and
they cannot be run without the maker’s sup-
port. Package software for these computers is
expensive. In addition, it is not easy for an
enterprise to develop application software
geared to its own activities, so it has torely on
the maker or a system developer for its soft-
ware needs. Installing a system of this type
lies outside the reach of small-to-medium
companics, On the other hand, however, a
downsizing phenomenaon is perceived now in
the computer world: new units, coming up in
guick succession, are compactand inexpensive
and in no way inferior to the large machines.

Side by side with the advances in distributed
processing and downsizing, attention of the
computer circles all over the world seems to -
be concentrating on workstations (WS), a
productreplacing general-purpose computers,
minicomputers, and office compaters.

Workstations are similar in appearance to
personal computers as far as the size is con-
cerned, but compare functionally with gen-
eral-purpose equipment. In addition, they are
moderately priced. The most attractive fea-
ture of a workstation, therefore, is its high
cost-effectiveness.
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Workstations — in particular, engineering
workstations (EWS) which are used in re-
search and developmentactivities— use UNIX
as their standard operating system (OS).
Standardized operating systems make it rela-
tively easy for an enterprise to modify a pro-
gram that it has developed and transplant it in
machines of other makers. This is very con-
venient for both users and application devel-
opers.

Finaily, the fact that workstations are drawing
so much attention may be attributed to their
excellent operating environment. Use of
workstations presupposes that of networks.
This makes it possible to interconnect
workstations or use them as terminals con-
nected to large machines. Also, even by
themselves workstations are capable of a high
level of processing which is why they help in
creating networks of various configurations.

Initially, workstations found wide use in re-
search and development because of their high
competence in handling scientific and engi-
neering calculations. However, since then
they are being used in other areas also, such as
manufacturing, administration, or financial
data processing. Indeed, the trends in these
areas serve as a key factor in estimating the
market for the workstation industry.

2. Technical Trends

Since 1986, the Japanese language processing
specialist commitiee (headed by Jiro Ilimura)
under the Japan Electronic Industry Develop-
ment Association (JEIDA) has been studying
technological trends in the field of
workstations. While continuing with its sur-
veys on basic engincering trends and applica-
tion trends, the committee in 1990 — the fifth
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year since its start — focused on an analysis of
the gap between the makers’ technical trend
and trend seen among users in workstation
applications. The makers targeted a total of 45
enterprises selected by JEIDA, Qut of these,
23 responded, representing 30 models. For
the survey on users, the committec mailed its
questionnaire to 3,000 addresses picked ran-
domly from an annual public report on
workstation users. Responses came from 354
organizations covering 642 models. Here, we
will take up part of the survey report based on
these responses.

2.1 Results of the survey of makers

The 23 enterprises thatresponded to this survey
and the 30 machines represented by them are
listed in Table 1. As the table shows, office
workstations (OWS) totaled 11 models, en-
gineering workstations (EWS) totaled 18
models, and workstation models (WS) of other
types totaled one only.

2.1.1 Definition of workstations

Figures 1 and 2 detail the results of asurvey on
the essential hardware and software conditions
that distinguish a workstation. The object of
this survey was to determine how the respec-
tive makers defined their term, “workstation,”

Results of the survey reflect an emphasis on
“network functions”, “high-processing capa-
bility”, and “cost performance” as the hard-
ware conditions that workstations are expected
tosatisfy. For engineering workstations, “high-
resolution bit map display” is an especially
important condition. Among software char-
acteristics, “window systems”, “use of UNIX
as an operating system”, and “multitask
processing” seem to be essential. Especially,




Table 1. Respondents to the maker survey and their models

Maker OwWS EWS Others
Hitachi 2050/32E+
NEC NS300 AD 11 EWS4800 Series
Canon EZPS3500
Sanyo Electric MPS-020-3
Sharp 0OA220
Mitsubishi Electric M3307-E108 MELCOM ME350
NTT Data WS8/32ex
Fuji Xerox Argoss5230
Matsushita Electric Industrial § CV-B3801
Oki Electric Industry OKIstation7300
Toshiba J-3300 Series
Sun Microsystems Japan SPARCstationl+
Fujitsu 401FG83 (S Family)
447GH20F (S Family)
Sumitomo Electric Industries S-P300-GCX II
Omron LUNA
Seiko Electronics SN-4300GRX
Kubota Computer TITANS00
TITAN3000V
R53230
Silicon Graphics Japan IRIS-4D/25TG
IBM Japan POWER Station
Yokogawa Hewlett-Packard HP9000series400
PFU Astation200/300
Matsushita Computer Series5/600
System Sorbourne S3000
Unisys Japan NW 2
Family B39
11 models 18 models 1 model
Total 23 makers Total 30 models
5 JCQ No. 87, 1991



g OWS B EWS [0 Misc — Total
20 30 (Models)

e

Provision of sufficient network
functions

Provision of high-resolution bit
map display

High processing efficiency
Good cest-effectiveness
High-speed graphic display
Speedy arithmetic operations

Occupying limited space

Ranking between personal
computers and minicomputers

High printing quality
Miscellaneous

No response

Figure 1. Essential hardware conditions for makers
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OWSs B Ews O Misc — Total
4] 10 20

30 (Models)

Provision of window system

Use of UNIX as operaling sysl.em
Multitask processing abilityl

Provision for improving job productivity
Wide range of applications

Ability for multimedia handling

Cooperative processing with the host
compuler

Ability to handle all jobs alone
Easy document-creation ability

Program development ability

1
Improving job quality Ll 2

1
Usability of integrated office automation [y |

software
0
Miscellaneous i1
0
0
No response 1
0

Figure 2. Essential software conditions for makers
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for office workstations, “cooperative process-
ing with the host” is considered to be an
important condition,

2.1.2 Current hardware status

The survey revealed the following details on
the status of the hardware technologies.

As the distribution of display resolutions in
Figure 3 shows, 1,100 to 1,200 dots in the

horizontal direction and 700 to 800 dots in the
vertical direction represent the main trend for
office workstations and 1,200 to 1,300 dots in
the horizontal direction and 1,000 to 1,100
dots in the vertical direction represent that for
engineering workstations. As for color dis-
play, 17 models can display color only, three
models can display monochromatic only, and
10 models can display both monochromatic
and color. As Table 2 shows, most of the 30
models (27) can display color. Among mono-

Horizon: 600  BCO 1000 1200 1400 1600 1800
Vertical ] | 1 | 1 I | dots
400 |
Misc @
800 | o OV
1200 St R Q
1600 EWS
2000
2400
dots
Figure 3. Average display resolution distribution
Table 2. Display colors
Total OWS EWS Others
Total number of models 30 11 18 1
Color 27 9 17 1
Monochromatic 13 8 5 -
Paper white 7 6 i -
White 3 1 2 -
Shades of green 2 1 1 -
Shades of yellow - - - -
Miscellaneous 3 2 1 -
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Table 3. Communication functions

OwWs EWS Others
Total number of models 11 18 1
LAN Standard devices 3 16 -
Interface Options 2 1
Public telephone network 8 10 1
= DDX packet network 5 10 1
¢ | DDX lineswitchingnetwork | 8 | 3 | 13 | 6 | 1 1
Public telephone | & ISDN .
line interface 2 1
Miscelianeous _ 1 _
Absent 3 4 -
No response - 1 -
Host communi- Present 3 16 1
cation functions Absent 3 2 _
B JUST PC 3 -
Personal @
computer & Miscellaneous 1 -
communicalion Absent 5 10 1
functions
No response - 3 -

chromatic displays, white and paper white
predeminate in office workstations.

Communication functions are supporied as
shown in Table 3. Local area netwaork (LAN)
interfaces are supported by 19 out of 30 mod-
els as a standard feature, in particular for
EWS, where 16 out of 18 models supported
them, Thus, itcan be said that LAN interfaces
are essential for EWS. Twenty-two models
suppert the public-network interface, of
which 19 models can use the public telephone
netwaork.,

Figure 4 shows the general-purpose interfaces
used by the workstations. The RS232 Cinter-
faceis used by almost all of the 30 workstations
(29) covered in the survey. Models that use
SCSI and Centronics are also quite large in

number. In all EWS, RS$232 C and SCSI are
standard features: they are essential features
for the EWS.

2.1.3 Current software status

The survey revealed the following details on
the status of software.

Most of the workstations — 27 (90%) out of
the 30 — employ UNIX as their operating
system (0S). In particular, all the 18 EWS
represented in the survey support UNIX. Fig-
ure 5 compares OS trends seen in OWS and
EWS over past three years,

Applications which are attracting attention
were investigated with respect o the key-
words. As Table 4 shows, most of the OWS
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O ows- B Ews H Mise — Total
‘ 30 (Models)
GPIB
RS8232C 2
Centronics conformity
26

SCSI

Miscellaneous

None . 0

Figure 4. Standard geﬁeral-purpose interfaces

Table 4. Application keywords

Tatal OWs EWS Mise
Total number of models 30
Multimedia 14
DTP
Groupware
CAD/CAM
CASE
DTPR
Hypertext
SIS

CIM

CAI

PIM

Miscellaneous

p—
—
—
oo
—

—
~

W B A oo ] |~ [~
!

= (v |w|w{w o |l

| B (=1 |00 |oe|oo|w

I
|
1
|

|
[
|

No response 8

(S}
|
|
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i5 20

{Models)
36 [ ] OWS

UNIX

1988 9

1989 1(

1990 9

MS-DOS
1988 | 3 |
1989 5
1990 [0

CP/M86
1988 [
0812

1989 214

1990 [
Original
1989
1990 {1
-Miscellaneous
1988
1989 ]
1990 [

Figure 5. Operating systems

and EWS models placed emphasis on mult-
media and DTP,

2.1.4 Future technical trends

A survey of the makers’ views on future tech-
nical trends revealed the following:

Technical trend of hardware (OWS, EWS)

+ Increase.in processing speed by RISC.or

11

multiprocessor

+ Increase in network processing speed and
implementation of advanced function by

FDDI or ISDN ... 17 cases (8, 9)

EwWS
B Misc

.. .. 22cases (9,13)

+ Reduction of size, weight, and price

= Implementation of large-capacity memory
... 13 cases (5, 8)

and disk

....15cases (7, 8)
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Increase in graphic and image processing
speed < .. 10 cases (4, 6}

Support of multimedia processing function

.... 8cases(4,4) -

Suppaort of high resolution display
... Scases(2,3)

Standardization {interface board, open sys-
. tem) +o.. 4cases(1,3)

Technical trend of software (OWS, EWS)

Standardization of GUI
....16cases (6, 10)

Introduction of distributed environment and
parallel processing . ... 11 cases (5, 6)

Support of multimedia data processing
function .... 8cases (3,5
Improvement of operability

.... 6cases (0,6)

Increase of number of package software
... 5cases(3,2)

Improvement of image processing
... dcases(2,2)

Improvement of security contrel
... 4cases(1,3)

Nobig difference was seen between EWS and
OWS in the predicted hardware and software
trends. All makers are trying now Lo increase
the speeds of the CPU, the network, and the
peripheral equipment and to improve their
functional levels. Atthe same time, efforts are
under way to reduce the size, the weight, and

JCQ No. 87, 1991
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the price of the machines. In the software
area, most makers are showing great interest
in the standardizaticn of GUI.

For wider diffusion of OWS in business-re-
lated applications, one will possibly seeck
further development in integrating techniques
such as multitask and multiuser technologies
which distinguish workstations from personal
computers. As for the EWS, further stand-
ardization of hardware and software will be
sought besides a coexistence of technologies
in an open environment. This will make it
possible for the engincers to use their ma-
chines in a wide range of applications.

2.2 Results of the user survey

The purpose of this survey, targeting 3,000
user companies, was to collect data on user
use of workstations for reference in trying to
open or to cultivate new markets. In all 354
responded, representing 642 models.

2.2.1 Factors for introduction

A survey on the pericd of WS introduction
indicated that the number increased from 1987
onwards, approximately 70% of the total
having been introduced between 1987 and
1990. In particular, 45% of the total are the
units introduced from 1989 onwards, reflect-
ing a sharp expansion of the market and the
possibility of further growth in the coming
years,

A similar survey on the use of these machines
revealed that applications of OWS are con-
centrated mainly around document-creation
or tabulaticn, plotting graphs, administration
of personnel affairs, computing salaries, fi-
nancial computations, accounting, and sales




or inventory data processing. Similarly, EWS
find widest use in scientific and engineering
calculations, computer-aided design or other
enginesring activities, and in software devel-
opment. A user buysa workstation best suited
for the job in view and uses it for related
specialized applications. Rarely is a
workstation used in general applications.

Table 5 shows the average number of
workstations introduced by companies, The
number of models introduced tends to vary in
the fixed range of two to three irrespective of
the number of employees. However, the
number of units tends to increase more or less
in properticn with the number of employees.

Table 5. Overall average number of models and units intreduced and
in use according to the number of employees

Not more |Notmoere (Notmore | Mot mere | Not more [Not more [Notmare 2,004 N
Overall {than49 (than99  [than 299 |than 499 |ihen 799 [than999 [than 1.999}employees| ©
employees| employees|employecs| employess| cmployees|employees|employees) or more TESpOnse
Overall average 25 138 24 26 24 2.8 2.5 32 23 25
numbers of models | models | models |models |[models |models |[models |models |models |models |models
Overall average .
numbers of units 28.0 units| 14.8 units [ 20.1 units | 16.1 units| 26.8 units| 36.0 units | 37.1 units | 38.9 units| 64.0 units | 27.6 units
introduced
Overall average | 121 1.4 21 21 20 25 23 2.3 21 21
currently in use models | models [models |models [models (models [models [models |models |models
Ovenll average
numbers of units | 24.6 units{ 11.1 units | 16.1 units | 12.4 unitsf 25.0 units} 29.6 units | 31.1 units | 34.7 units | 66.1 units| 29.2 units|
cumrently in use

2.2.2 Purpose of WS introduction and
model selection factors

Themain reasons for introducing workstations
are listedin Table 6. Onthe whole, mostof the
choices were guided by considerations such as
“the workstation maker being the same as the
host maker” and “the possibilities of simplify-
ing routine work”. The enterprises mainly
introducing EWS selected the machines be-
cause of their “superior processing capability”,
thereby “improving software productivity” and
“cost-effectiveness”. The trend here seems to
differ from the overall patiern registered by

workstations as a whole or that shown by
OWS.

Factors influencing the choice of specific

13

models are listed in Table 7. Many of the main
factors are the same as those influencing the
installation of workstations. Although most
users purchase their workstations from “the
same maker as their host computer”, in pur-
chasing their EWS, they tend to place greater
emphasis on “good cost-effectiveness” and
on “an abundance of distribution software
packages”.

2.2.3 Results of introduction and points
for future introduction

Figure 6 lists users’ ratings of the results of
introducing workstations. Of the total, ap-
proximately 80% of the users rated the resulis
to be as “expected or above expectation”.
Compared to around 70% in the preceding
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Table 6. Main reasons for installation

(%)
' Total ?Q\g ? EWS Others

(354 models) models) [(72models)l (1)
Produced by the same maker as that of the host 37 44 8 -
Higher software development/maintenance 26 24 31 100
productivity
Work expansion 22 25 13 -
Possibility of trimming routine work 22 24 15 100
Increase in job volume . .22 25 1 -
Excellent processing ability 20 17 32 -
Easier data input 16 19 7 100 .
Processing capability of machines already 16 15 19 -
introduced is low
Availability of a means of communication 13 13 13 -
Goed cost effectiveness 12 9 26 -
Shared use of resources 12 12 14 -
Graphic data processing 10 4 31 -
Good operability 9 8 11 -
Abundance of distribution software packages 7 4 17 -
Product of a reliable maker 6 5 8 -
Support of management analyses and planning 6 7 - -
Possibility of detailed customer service 6 6 6 -
Reducing paper consumption 4 5 1 -
Availability of job analysis method 4 5 1 - .
Low price 3 3 4 -
Good after-sale service by maker 3 3 3 -
Effective utilization of work space 1 1 - -
Suitable size 1 1 - -
Compaciness 03 04 - -
Miscellaneous 9 8 14 _
No response 1 - 3 -
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Table 7. Reasons for models selection

(%)
Total ?%f EWS Others

(354 models) models) ((72models) (1)
Produced by the same maker as that of the host 46 55 14 -
Excellent processing capability 24 21 36 -
Higher software development/maintenance 18 17 22 100
produclivity
Processing capability of machines already 16 17 14 -
introduced is low
Work expansion 16 17 10 -
Good cost-effectiveness 15 11 33 -
Increase in work volume 14 16 8 -
Good operability 13 13 11 -
Possibility of trimming routine work 12 13 8 100
Abundance of distribution software packages 12 8 28 -
Preduct of a reliable maker 10 10 13 -
Shared use of resources 10 10 8 -
Easier data input 10 11 4 -
Availability of a means of communication 8 8 8 100
Low price 7 b il -
Graphic processing 7 3 21 -
Good after-sales service by maker 6 6 4 -
Provision of detailed customer service 5 5 "6 -
Availability of job analysis method 3 3 1 -
Compactness 3 3 3 -
Reducing paper consumption 3 3 3 -
Support of management analyses and planning 3 '3 - -
Effective utilization of work spéce ' 2 2 - -
Suitable size 1 1 1 -
Miscellanecus 1 9 17 -
No response 25 28 15 -

15
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than expected

Resulis as
expected

65%

Total {354 maodels)

Figure 6. Evaluation of introduction

year, this indicates a substantial increase. The
number of those who said that the effects of
introducing workstaticns were “not as ex-
pected” seems to have dropped to around half
of the previous year’s level; consequently, it
seems that more workstation are satisfying the
users’ expectations,

Table 8 lists the factors that wilt likely influ-
ence future introduction of workstations. On
the whole, “better operational features”, “fa-
cilities for linked operation with other com-
puters”, “cost”, and “easy-to-use input func-
tions” are likely to be important factors. Other
responses from prospective EWS users in-
clude “maintenance system”, “high-speed
graphic display”, and “high-speed arithmetic
functions”. Apparently, greater importance is
given to maintenance and high-speed.

2.2.4 System configuration

The basic general hardware for a workstation
systemincludes a32bit CPU, a 10MB memory,
a200MB hard disk drive, a flexible disk drive,
and a LAN. The system is expected (o operate

JCQ No. 87, 1991
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in a multiuser, multitask, and distributed
processing environment, have virtual memory,
and partition client and server functions.

Desktop models make up 77% of the
workstations purchased by users. This indi-
cates a trend in favor of high performance,
small size, and light weight. Over the past few
years, however, desk-side machines have ac-
counted for 40% of the EWS in use, indicating
a strong inclination towards high-class mod-
els.

Figure 7 shows that 70% of the workstation
users are linked to some network. Networks
serve as an effective linkage in project teams
and group jobs, and the number of machines
connected to them will increase in the coming
years.

The machines connected to the same networks
are not necessarily of the same type. Figure 8
shows that 27% of the OWS connected to a
network are of different types and that for the
EWS, the proportion is 49%. Most EWS use
the UNIX operating system. They all have an
open architecture and the sofiware nsed by
them is compatible at the source level. Asa
result, EWS of different types are easily con-
nectable. On the cther hand, instances of
connecticns between OWS of different types
have sharply increased from last year’s 8.3%.
An even larger number of OWS of different
types is likely to be connected as the range of
their applications widen in the coming years.

2.2.5 Software development

Including the software ordered outside, more
than half of the software currently in use has
been developed by the users themselves. In-
stances of use of makers’ standards do appear




Table 8. Factors for future introduction

(%)
Total (();gf EWS Others

(354 models) mpdels) |(72 models) (0
Good operability 39 42 25 -
Possibility of linked operation with other 37 39 32 -
computers
Low equipment cost 28 26 33 -
Easy usability of input functions 26 30 14 -
High processing efficiency 25 26 24 -
Low space requirement 24 26 15 -
Steady maintenance system 22 19 38 -
Usability in multimedia environment 21 19 25 100
Easy file management 21 21 21 -
Higher work productivity 20 21 13 -
Good operation manuals available 19 19 22 -
Communication functions 19 20 14 -
Speedy file input/output 18 17 21 -
Absence of need for specially trained operators 16 16 14 -
Low running cost 15 17 10 -
Program development functions 15 15 15 -
Speedy printing 14 16 3 100
Speedy arithmetic processing 12 8 29 100
Better visibility of display 12 13 11 -
High-speed graphic display 11 5 33 -
Beuter work quality 11 11 7 -
Speedy input 9 9 8 -
Low noise 8 ) 7 -
Operator (raining facilities 8 8 7 -
Good printing quality 7 7 3 100
File access 5 5 6 100
Good curtailment effect 5 6 4 -
High-speed arithmetic function 4 1 14 -
Multicolored high-precision display 4 2 10 -
Long service life and durability 4 4 3 -
Graphic display function 4 4 3 —
Input into and cutput from special devices 1 1 I -
Miscellaneous 2 1 3 _
No response 1 1 1 -
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Figure 8. Connections between different types of machines

to be on the increase from the surveys on both
the current status and future development. On
the whole, however, enterprises may continue
to prefer developing their own software, tai-
Jored specifically to their job requirements,
rather than following the makers’ standards or
using packages available in the market (See
Figure 9).

3. Conclusion
This survey covered machines that were de-

veloped as workstations by their makers, as
well as those that users considered to be
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workstations; consequently, it is difficult to
lay down a definition of a workstation from
the pattern of its uses. From the perspective of
functions and performances, howcver, itseems
that a machine must satisfy the following
conditions to qualify as a workstation:

= Provision of sufficient communication
functions

» Norestrictions on the type of application; it
can be used for any purpose '

= Data exchange possible with host or
workstations of different types

» High-performanceand high-speed machine




Order to

makers
c - | Orderto Supplied by
[Current status) _ C;;;?;ner Sorﬁfvr are ‘ other companies
Maker’s standard available houses  Self-developed isc
50 35% N = 354 models
89 27% /2 N = 238 models

Order to
makers .
Order 10 Sumlzphed by
[Future] software other companies
Maker's standard houses  Self-developed | Misc
. 90 32% : N = 354 models

891

that can handle multitask and multiwindow
operations

» Provision of high r¢solution and high-qual-
ity printing functions

+ Ability to process completely by itself

* Business-work, decument-creation, tabu-
lation, etc., operations can be performed
casily (OWS)

» Program developing machine

Both OS in an open-license environment (such
as UNIX) and high-speed digital network
(LAN or WAN) technologies are indispensa-
ble for these functional and performance re-
quirements.

Again, conceptually a workstation may be
defined as a machine satisfying the following

requirements:

= All business work can be handled by one

N = 238 models

Figure 9. Software development

machine
s Can be placed on a desk
« Individual-use machine

As far as can be seen from the resulrs of this
survey, the image of workstations held by
users comes quite close to the image held by
makers. However, such images are amenable
to changes with technological advances in
hardware and software.

Based on the results of surveys launched
hitherto, JEIDA also forecasted steady growth
of the workstation market over the coming
years. Therefore, in 1991, it inaugurated a
workstation study commitiee. It has taken up
a ten-year plan to study workstation market
trends and targets a more quantitative appraisal
of market movements specially for- machines
operating in the UNIX and server/client envi-
ronment.

JCQ No. 87, 1991




Introduction of Workstations in Omrori

1. Company profile

Omron Corp. was established in 1933, mainly
to manufacture and sell elecronic parts. In the
fifties, the company widened its range of
activities by launching the production and
marketing of microswitches, relays, timers
and other automation-related components, and
eventually emerged as the leader in this line of
business in Japan.

In the sixties, we entered the information in-
dustry and has since been producing roadway
traffic control, banking, and retail systems. In
1984, we moved into the engineering
workstation (EWS) market where we are cur-
rently trying to expand our share.

In 1991, we acquired Nippon Data General,
further demonstrating an avid interest in
workstation-related activities. Figure 1 pro-
vides a profile of the company.

2. Computers’ role in Omron’s research
and development activities

In 1980, we drew up a basic conception to
underlie our use of large computers in research,
development and design activities. The
company's idea was to introduce computers
into all areas of design support, with large
IBM computers as8 a nucleus, Besides
supporting software development and elec-
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Shunichi Sakaguchi
Manager

Product Development Dpt.
Omron Corp.

trical and mechanical design, computers were
to help manage development projects and re-
trieve technical data.

The system that we developed is illustrated in
Figure 2. Based on this concept, we built the
necessary environment and, by 1985, our
system included 140 software development
terminals, and 96 computer aided design
{CAD) terminals on the mechanical side and
12 on the electrical side. In addition there
were 47 development support terminals.

We had already started investigating on the
possibilities of creating a workstation-based
development environment by 1980. The ob-
ject was mainly to support software develop-
ment, At that time, most of our sofiware
development activities for developing such
products as electronic money recorders, bank
cashdispensers, and programmable controllers
relied on the use of microcomputers. We used
contemporary assembler language for sofi-
ware development, The increase in volume of
software development plus the shortage in
development personnel which resulted in de-
lays, became a crucial problem for us around
thattime. We foresaw that this problem would
only become greater with time and decided to
standardize the use of C as the high-level
language for efficient sofiware development.
Al the same time, we selected Unix-based
computer as the platform for future software
development.




Figure 1 Company Profile

' Established in - 1933

Capital ‘ : 38.6 billion yen
Sales : 376.5 billion yen

Number of employees : 6,800
Activities for production and marketing of:
» Control system devices including switches, timing control devices and programmable
controliers :
» Electronic fund transfer systems including banking systems, retail systems and
public service systems
» Office automation systems including EWS, peripheral equipment
+ Health and medical equipment
» Social systems including traffic control systems

Figure 2 Omron's Development Support System Using Large Computers

. [ Octaber, 1981
Subsystem gggrcgaxe B Sccond term
(Proposed in 1980) P T term
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To realize the creation of this development
environment, we bought a Unix-based mi-
crocomputer, VAX 11-780 in 1981 and re-
searched on Unix technologies in addition to
developing a C language cross-compiler for
Motorola Inc.'s 8-bit microcomputer MC6809.

These activities led in 1984 to the creation of
the "Super Mate" Unix workstation using the
MC68000 CPU. We put it in use in our own
software development environment and made
it commercially available. In the same year
the company joined the Ministry of Interna-
tional Trade and Industry's Sigma Project for
the industrialization of software development.
At the same time in 1987, we developed the
Sigma WS and began building a 3/W devel-
opment environment on the very platform
which provided every engineer with hisfher
own workstation, (Figure 3),

The new envirponment marked a break from
the past with respect to computer use. Untit
then, using a computer had meant doing paper
work on one's desk, followed by input for
which one had to move to the terminal room.
The computer output, which took the form of
program lists or data stored on floppy disks,
was available only at the computer room
counter.

Separate workstations available to each
mdividual made it possible for him to attend to
computer-related jobs without leaving his desk.
In addition we have installed a powerful net-
work facility which made engineers walking
towards the laboratory with floppy disks and
program lists in hand, obsoclete. The en-
hancement we made on workstation-based
developmentenvironment also introduced such
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by-products as electronic mail and electronic
bulletin board systems which provided user’s
with comfortable environment that was be-
yond our expectations.

Workstations and networks have not only made
computer use more convenient but have also
proved very economical. In 1985, the annual
running cost worked ount to around 2 million
yen per terminal when large computers were
used, whereas the cost dropped to one tenths as
workstations. As a result, a swilchover to
workstations took place not only in software
development but also in computer-aided elec-
trical or mechanical design. We had trans-
ferred all its computer-aided electrical design
to workstations by 1986. By 1988, our compu-
ter-aided mechanical design had also been
transferred to workstations.

Computer-aided design differs significantly
from environment of workstations to that of
CAD terminals of large computers. In the
former, the input windows make simultaneous
text handling possible. Asaresult, the usercan
handle text generation, such as for specifica-
tions or design sheets, on his or her own desk.
Again, because all the developers use it,
electronic mail can dramatically reduce the
volume of paper moving between designers
for the exchange of information.

Our reliance on workstation support is in-
creasing over the entire range of development
activities. Today, we have 1000 workstations
engaged in software development, 50 in com-
puter aided electrical design, 200 in computer
aided mechanical design, and 250 more in
miscellaneous applications. The importance
of large computers has steadily increased since
1985, but, starting from 1991, it will begin 1o
show a decline (Figure 4).
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Figure 3 Building of the Software Development Environment and Development of Workstations
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Figure 4 Introduction of Development Support Computer Systems
— from IBM to Omron's Luna Workstation —
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Recently, the appearance of RISC-based
workstations has increased the performance
of the CPU. Further acceleration of this trend
is expected. At our company, the Luna-88K
was developed independently by using a mul-
tiprocessor Motorola RISC-88000 CPU with
a Mach-0O8§. This is serving the company for
intemnal use and is also being sold outside. At
the present time, it is being used by Camegie-
Mellon University for the development of
Mach-OS (Photo 1).

3. Workstation network configuration

In 1987, we started building a workstation
network using Ethernet. We initially created
a model software development environment
targeted for 30 persons which was in opera-

tion for about a year. It was asoftware develop-
ment environment that allotted a workstation
per person.  The-resulls convinced us to lay
Ethernet cable throughout the Kyoto Labora-
tory. At the same time, the model environment
was expanded to accommodate up to 130 per-
sons. By then, a large computer was connected
to the network to make access from workstations.
The range of use of the workstation network has
widened and has encouraged those who had

‘customarily used large computers to purchase

and extensively use workstations (Figure 5).
Starting from 1987, the network was extended
to our offices that have ¢ngincering sections
where currently 17 offices are interconnected
(Figure 6). '

Photo 1 Omron Luna-88K Workstation
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Figure 5§ Network Environment at Omron's Kyoto Laboratory
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Figure 6 Omron's Engineering Workstation Network " Omron-Internet”
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4. Omron's future R&D environment
ideal

We hold that "point of development” (POD} is
the ideal approach for a future network-reliant

research and development (R&D) environ- .

ment. The target in POD is to provide users,
wherever they may be, with a working envi-
ronment comparable to that of the laboratory
-- a goal that will be achieved as workstations
are reduced in size and gain in speed. It will
be possible for these users to visit customers
with handy terminals and perform on-the-spot
design tailored to clients’ needs. We foresee
this possibility becoming areality a few years
from now. Accordingly, we artach great im-
portance to the need to quickly build the in-
frastructure for this (Figures 7, 8, and 9).

27

The POD system concept moves the conven-
tional large computer to the position of a
database server, making it possible to use
workstations for all calculations. Justa single
workstation will be able to help not only in
software design or electrical or mechanical
design but also in administrative data
processing such as when bookinga conference
or reception room and arranging the purchase
of materials for experiments. The large
computer server machines supervise and ac-
cumulate data related to commercialized
products. All basic data on products com-
mercialized by us will be collected here.

Subjecttoregular security checks, the resulting
environment, which will connect the large
computer and workstations, will allow access
to our product design database from anywhere
at any time,
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Figure 7 Image of OMRON Unified R&D Support System
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Figure 9 Image of POD (Point of Development) after Five Years
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5. Future tasks

Three tasks must be attended to before the
PQOD environment can take shape:

(1} Spreading the workstation culture

(2) Effective distribution of jobs between the
large computer and the workstations

(3) Enhancement of a security system.

Workstation culture has already penetrated
fairly deeply into the research and development
environment but it must now spread to sales
activities as well. This calls for a proper
training and education and a system of per-
sonnel rotation.

As already mentioned, general use of large

computers are certain to find use as central
servers. However, it remains to be seen how

3

weill the application software in use since the
past will be utilized and how well distributed
server machines can handle an unlimited in-
crease in data.

A big problem that awaits solution in the
domain of workstation ntilization technology
is the lack of adequate security for systems
using workstations, The question is being
investigated at present in the context of stand-
ardizing Unix.

Weexpectto produce workstation systems for
both internal company applications and exter-
nal supply. For this we will use the techno-
logical knowhow we have accumulated over
the past 15 years in the use of Unix and in the
development of workstations.
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Introduction of Workstations in NTT’s
Research & Development Departments

Akihiko Kudoh
Senior Research Engineer, Supervisor
Information Processing Systems Laboratory

NTT Network Information Systems Laboratories

1. Introduction

ISDN service, which began in April 1988, is
now being used full scale, and the
“globalization of computer systems” has made
wide progress. Al the same time, the per-
formance of personal computers (PCs) and
workstations {(WS8s) has improved, and
equipment prices have been on the decline in
recent years. Furthermore, the propagation of
LANs (Local Area Network) isbeing achieved.
These trends have promoted the development
of “personal system utilization environments.”
Because of the foregoing factors, the propaga-
tion of distributed systems centering on net-
works is expected to further accelerate. This
means that work will be performed by utiliz-
ing a workstation-based personal environment
in combination with various services provided
by networks (and systems installed through
networks around the globe) in a complex
fashion. Under these citcumstances, the role
played by workstations will become more
important.

In this paper, I would like to introduce the
workstation user environment, as it is formed
through networks in particular, and the forms
for utilizing workstations in research and de-
velopment departinents, centering around the
example of the installations at NTT Network
Information Systems Laboratories.
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2. Development of Systems and Networks
in the Research and Development
Environment

NTT’s laboratories are scattered around in 6
locations: Musashino, Yokosuka, Ibaraki,
Atsugi, Shinagawa and Kyoto. Network In-
formation Systems Laboratories are located in
2 locations, Y okosuka and Musashino. All the
laberatory locations are connected with high-
speed lines and systemaltization of the research
and development environment has been pro-
gressing. Representative network services
that can be utilized through workstations at
laboratories include the following:

(1) Network for R&D Engineer:
NTT-INET

This is a network for information exchange
between researchers in Japan and the rest of
the world. Computers installed at NTT are
used for the network., Also, the network is
connected through gateways with JUNET, an
academic research network in Japan, NEARnet
(New England Academic and Research net-
work) and other external networks,

(2} Network for Distributed Software
Development: CAE (Computer Aided
Engineering) - NET

This is a network that has been constructed for




improving the efficiency of software develop-
ment within NTT,"? A variety of services are
provided to support the distributed develop-
ment of software, connecting software devel-
opment locations across Japan by network.

(3) Other Network User Environments

In addition to the above-mentioned networks
()and (2), there is a network that is exclusive
to the research and development departments.
In this network, various types of services such
as management support, administrative
processing support, information supply support
and communications support are provided to
support office work in the R&D environ-
ment."® Furthermore, joint utilization service
for supercomputers is provided. The research
staff can access supercomputers such as a
CRAY through L.AN using their workstations
in the laboratory, and can receive various
scientific and engineering computing services
needed in research and development.

LAccess Poing -
. .

In the following, [ weuld like to describe the
CAE Network as an example of a system that
can simultaneously utilize the global environ-
mentand the personal environment from among
the above-mentioned network environments
that can be used by the R&D department of
NTT. Iwill describe the outline of the network
configuration, protocols, its service content,
and the uotilization status at NTT Network
Information Systems Laboratories, etc.

3. CAE Network and its Usage
3.1 Network Configuration

The configuraiion of the CAE Network is
shown in Figure 1. The CAE Network is
composed of “Departmental Networks” which
are exclusive to each department within NTT
and a*“CAE Trunk Network” that connects the
departmental networks on anation-wide basis.

In the CAE Trunk Network, access points are

CAE Trunk Network
Access Paint

Lines

‘‘‘‘‘‘‘

.....

Ot]?er‘ ..0'— LAN 4
Buildingt T 1 | | (Note) LAN : Local Area Network
- ote, : rea Netwol
tpC | [ PC| | WS | [Exped- GW : Gateway
mental WS : Workstation
Computer PC : Personal Computer
DB : Database

Figure 1. Nétwork Configuration of CAE-NET

33

JCQ No. 87, 1991



provided to connect the departmental net-
works for each geographical area. Trunk
gateways ar¢ installed at each access point,
and they are connected using either ISDN
lines or super digital circnits (64 kb/s or 1.544
Mb/s}). The departmental networks and access
points are connected using gateways installed
on both sides via superdigital lines or switched
lines.

The minimum unit in the network is a LAN,
Workstations and personal computers for
development environment, mainframes and
minicomputers for execution environment are
connected to LANs.

3.2 Protocols

The communications protocols used in CAE
Network are the group of TCP/IP (Transmis-
sion Control Protocol/Internet Protocol)
protocols that are the de facto standards for
intemnet,

3.3 Services

The services commonly provided on CAE
Network can be broadly grouped into the
following threc types. These services have
made it possible to have speedy inter-de-
partmental communications, and promote the
distribution of technical information and
various tools. The intent is 1o improve the
efficiency of the software development per-
formed at locations scattered across Japan
and to facilitate maintenance,

(1) Communications Service
Communications Service provides ameans to

perform information exchange between de-
partments. Electronic mail and news, and
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electronic bulletin boards are representative
services.

Using this service, it is possible to construct
value-added services for users or user groups,
such as exchange of documents and programs
for software design, information on confer-
ences and conference proceedings, dispalch
of comment slips, and knowledge about net-
work operation status.

{2) Software Information Distribution
Service

Useful information for software development
is accumulated as data bases and provided to
users. Users at all NTT locations can get this
information through the network using
workstations, Registration of information
can also be done from workstations. This
provides support for performing sofiware
development and maintenance work effi-
ciently.

(3) Distributed Development Support
Service

This provides services such as remote “login”
high-speed file transfer, and multiple simul-
tancous transmissions, etc. With this service,
a greater part of software development work
can be performed on a workstation, since
computer testing can be done from remole
workstations. This service will promote the
distributed development of software.

3.4 Network Management

With the CAE Network, we systematically
perform construction and operation of the
trunk and departmental networks, centralized
contro! of IP addresses, supply of common




services, network security management, etc.

3.5 Utilization Status at the Network
Information Systems Laboratories

The CAE Network of the Network Informa-
tion System Laboratories at our Yokosuka
Location (hereafier called Yokosuka CAEnet)
has been constructed as one of the sub-net-
work for the company-wide CAE Network
that I have described up until now.

{1) Network Configuration

The network configuration of Yokosuka CAE- -
net is shown in Figure 2,

Only the gateways to connect with the access
points for the CAE trunk network, the routers
o accommodate the segment LANs under the
backbone LAN and LAN analyzers for moni-
toring are attached to the backbone LAN.
Security management concerning informa-

CAE Trunk Network
GW

T '
1 1
1 1
1 1
i 1
1 )
|

X GW X
1 1
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1

: \
1 1
i 1
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: L I I Y :
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1 1
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1 1
1 ]
1 l !
1 }
1 1
v ws | .. |ws ws|..|ws X
)
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! . ]
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1 I
1 i
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Figure 2. Configuration of Yokosuka CAEnet
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tion exchange with each segment is performed

by the router.

are used.

(2) Utilization Status

Business-use workstations and workstations

for software development are attached to the
segment LANs, The services shown below

The utilization status of the Y okosuka CAEnet
is shown in Table 1.

Table 1. Utilization Status of CAE Network

Type of Service

Services Provided e Example of Use

Network Utilization
cutside of Segment

Electronic Mail

o Use of electronic facilities for items
that are communicated

Y okosuka CAEnet

o Fax transfer service

» Information exchange (internal,
external)

Yokosuka CAEnet, CAE-
NET, External networks
(via NTT- INET)

Electronic o Tool use methods Yokosuka CAEnet
Bulletin
Board e Address information, network CAE-NET
operation information
o Various discussions CAE-NET
o Reference to external news External networks (via
NTT-INET)

Information Supply » Software development facility Yokosuka CAEnet

information
(Routing method chart, line
accomodation table, etc.)

Computer Usage
for Software

» Remote test

Yokosuka CAEnei, CAE-
NET

Development
o Software development (Source code | Yokosuka CAEnet,
control, etc.)
Connections cutside | o File delivery CAE-NET
of Department
¢ Software development management | CAE-NET
o Reference to CAE data base CAE-NET
Others o Shared use of files through NFS

» Location control

« Document preparation using a
workstation
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4, Conclusion

I have introduced a network user environment
{(CAE-NET) that supports the distributed de-
velopment of software, using an example of
the workstation installation at NTT Network
Information Systems Laboratories.

At present, enhancement of network environ-
ments is making steady progress in Japan, and
will become the basis for construction of in-
formation systems. In order to effectively nse
this network environment, our future task is to

37

achieve high-level utilization of workstations.
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Introduction of Workstations
in Mitsubishi Electric

Koichiro Akita
Manager, Engineering Coordinate Group
Engineering Computer Dept.

Mitsubishi Electric Corporation Computer Works

i’

1. Introduction

The focus of this paper is on UNIX
workstations and how these machines are being
used at Mitsubishi Electric Corporation —
even though what workstations actually are
remains to be defined. The open UNIX en-
vironment has served to promote technologi-
cal development and software accumulation,
and this has drawn users to the UNIX world.
Initially UNIX was thought to be suitable only
for overly enthusiastic specialists, but today it
has been found that office managers can fa-
miliarize themselves with the workstation
environment and start using these machines in
justasingle day. However, within companies
workstations find the widest use in departments
seeking to develop engineering office auto-
mation. Systems built specifically with this
aim in mind are referred to as engineering
office systems. The object of this paper is to
provide a simple description of a standard
platform for engineering office automation
and engineering office systems, along with
representative 10ols, and to provide an example
of a UNIX system,

2. Engineering Office System

The advent of the time sharing system (TS8S)
age finally made it possible for individual
users to use compulters frecly. However, the
main purposes served by computers at that
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stage were to perform calculations and de-
velop programs. However, when workstations
and local area networks made their debut,
engineers started using Lthe workstation envi-
ronment for much of their work. Here, we will
discuss the ¢ngincering office system devel-
oped by Mitsubishi Electric for itsown internal
use and the aims it is intended to serve, Fora
view of the origin and development of this
system, refer to Figure 1.

The following targets were achieved by the
electronic handling of technical information
and jobs. The idea here is to reinforce the
structure of the enterprise.

(1) Greater efficiency in technical document
generation {(allowing for reuse and a
paperless approach)

(2) Greatercommunication efficiency through
use of electronic mail and news (speed and
accuracy)

(3) Construction of technical databases to
accumulale technical data and knowhow
and to use this information efficiently

{4) Consolidation of basic CAE, CAD, CAM,
and EOA functions, integration of jobs,
and improving their efficiency

(5) Extension of office automation to cover
planning, estimation, preparations, project
management, and other operations

(6) More efficient management and higher
management standards




(7} Creation of a shared working environment
(groupware) based on engineering office
automation, both for in-house and inter-
company applicalions.

Note that engineering office automation rep-
resents a morg abstract image that encom-
passes engineering office systems,

3. The Standard EQS Platform (the ME
family)

The ME family is the generic name given (o
the ME CISC and the ME RISC Series. Speci-
fications follow general and specific indus-
trial standards for the individual components
of these two series, which makes it easy to
include third party products or public domain

Engineering office system framework

software in the system and also makes it casy
to operate in a multivendor system environ-
ment. Figure 2 provides an image of job
details, application patterns, and functions in
the use of the standard engincering office
system platform.

3.1 ME family models

The main types of machines that have been in
use so far belong to the CISC Series. The
advantages of this series have included con-
tinued usability — without any change — of
the abundant software resources that have
been built up over the years. As for the RISC
Series, itholds out the prospect of even brighter
performance possibilites. Conceivably, this
series will make way for new applications.

— EOS App. 1 | EOA Basic functions —————
////////////////.////////////////
///// Integrated operation environmen ///
/////////////// L LIS
2 ‘
v C A & o
g 2 : g £ g 2 '
= < g, 2 g = 2 £
& v v 2 g S 3 oo <
5 2 3 2 = cs || 8
S E-E'J z 8 g =35 &5
5 & E L
m -]
e — ——————
s A A A
¥ ¥ ¥ ¥ ¥ ¥ —¥
UNIX UNIX network DESKTOP
Engineering office system platform . GUI (OSF/Motif)
ME family Window

Figure 1 Configuration of the Engineering Office System
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computer 7/ S—
aided designs ;
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,  UNIX workstations
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- Techninca!
calculations
LAN ll:r?c:;l;ljl:b ‘ ‘ Electronic mail
Facsimile mailing
Figure 2 EQOS Standard Platform Application Image
Table 1. Examples of Hardware Models
ME250 MEA400 MES550 ME/MRT7200 | ME/R7300 | ME/S7500
Performance 5.5MIPS TMIPS 20MIPS 5TMIPS T6MIPS
CPU 68030 68040 PA-RISC
Main memory(max)] 16MB i2MB 128MB 64MB 192MB
CRT size 16 inch/20inch 19 inch
Resolution 1280x1024
Simultanecusly

displayed colors 256 colors (optional colors offered) -

Built-in FXD 3.5 inch 5 inch 5 inch 3.5 inch 420MBx2 5 inch
(max) 200MB 320MB 670MB 660MBx2
FDD/DAT FDD DAT
Basic 1O SCSI, RS-232C Centronics, LAN
interface
1/0 slot — | ymg Dovblelongx3 EISA1 EISA 4
Single long x 1
Cassette MT | Cassette MT | Cassetie MT | FXD extension— max 10GB |FXD extension

Option FXD extention | FXD cxtension | Floppy disks —“max 40GB

/O and Full-color Graphic system

communica- | graphic engine | (GRX, CRX, PVRX,

tion control TVRX)
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3.2 Basic ME family software

Use of the standard UNIX workstations and
servers in the ME family makes the related
operating system a base for the use of software

that is highly evaluated in industry and used
widely all over the world, The main products
that are used centering on the basic software
appear in Figure 3.

Graphics 3rd P, S/W Software development Database
Public d ' S/W environment management
+PHIGS ubhe domam *HP Softbench
*Starbase
GKS = ST— UNIFY
istribut: Sybase, etc.
HP-YUE computing {:ﬁ a:aesz Language
OSF/Motif *NCS NFS guag
*NLIO C,C++
Window system Network *}.‘i}"s Eom:i“
X Window TCP/IP " | [ocoBoL
OME Window uucp
UNIX System V+4,3BSD (¢cME/UX, *HP-UX)
Driver SCSI, Centronics, GP-IB, LAN, X.25, VME, TTY, R$232C, ete.

Figure 3 Software Configuration

*: For the ME RISC Series
4. Representative Tools for EQA

Next, let us consider some of the commonly
used basic tools used in engineering office
automation.

4.1 Multimedia text processing

This system embodies the functions engineers
have always desired. Representative func-
tions are as follows:

(1) Text editing

The function makes simple mouse or icon
based operations possible for Japanese lan-
guage word-processing, tabulating, produc-
tion of geometric patterns, image input
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0: For the ME CISC Series

No symbol: Common functions

(monochromatic screen}, editing, and graphic
data handling.

(2) Input of CAD drawings

Input of drawings produced through computer
aided design via the GKS metafile, CAD
drawings can be fed in and inserted within and
edited along with texts. This function is par-
ticularly helpful in the production of propos-
als or technical manuals.

(3) Mathematical expressions

With this function, mathematical expressions
involving integration, differentiation, sum-
mation, or other common operations for sci-
entific or engineering calculations can be in-
serted into texts and printed,
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(4) Text data conversion

The function uses Sony Co., Ltd."s common
document file format (CDFF) and makes the
inclusion of texts produced by word-process-
ing programs run on personal computers or
other workstations possible.

The system can handle B5 (182 x 257mm}, B4
(257 x 364mm), A4 (210 x 297mm), and A3
(297 x 420mm) papersizes, and print operations
can be easily executed in the desk-top envi-
ronment through the print server.

4.2 Electronic cabinet

Thisrefers toa service allowing use of the host
computer electronic cabinet from terminals
such as workstations or personal computers.
The cabinet, binders, and documents, are hi-
erarchically organized and are managed and
maintained on the host side. The following
are the features of the cabinet:

(1) Centralized control of documents and
sharing of documents with other terminals

(2) User-friendly man-machine interface
services in the form of a desk-top environ-
ment, with icons, and multi-window fa-
cilities

(3) Simultaneous accessing of the electronic
cabinet from two or.more host computers.

4.3 UNIX electronic mail

Use of electronic mail in the UNIX world
presents various user-interface related prob-
lems. For this reason, Mitsubishi Electric has
developed a graphic user interface for multi-
ple-addressing, confirmation of incoming calls,
confidential treatment, address-retrieval, and
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various other functions that can be manipu-
lated by using a mouse. Mail contents are
prepared by applying the multimedia text
processing functions or by using a Mitsubishi
Electric personal computer (MAXY Series)
or word-processor. Documents thus prepared
can be sentor received viathe UNIX electronic
mail system,

4.4 Electronic conference room booking

From a workstation or personal computer,
one can find out the booking status of con-
ference rooms of various sizes within the
factory. This saves a great deal of time that
wonld otherwise be reguired to search for an
unoccupied conferenceroom. Representative
functions include:

(1) Booking, cancellation, changing

(2) Listing of booking status

(3) Security function (setting up passwords
for specific conference rooms)

(4) Display of conference room data (names,
accommodations, locations) and user data.

4.5 FAX application system

Files and data generated and managed by the
workstations can be directly transmitted to
the FAX system.

§. The System: An Example

Here we shall discuss an example of an en-
gineering office system using workstations or
servers and tools,

5.1 A typical engineering office system

Figure 4 provides a typical example of the
systems used in Mitsubishi Electric’s plants




and research stations.
5.2 Electronic document storage

Electronic document storage is a system that
treats design drawings as electronic data and
exercises central contrel of such data. Ac-
cordingly, with this type of system, the con-
ventional docurnent management operations
of storing, supervising and lending drawings
(on paper) are computerized. This makesthe
entire process paperless and facilitates better
design efficiency and quality control. The
main features and functions of the system are:

(1) The storage facility is made up of a draw-
ings ledger and a CAD drawings database
that stores drawings data.

(2) The storage facility registers drawing in-
formation and actual drawings data (CAD
data). '

(3) Keyward facilities are provided for data
retrieval from the drawings ledger

Electronic filing

B

Database

(4) Specified drawings are displayed on LAN-
connected workstations by using monitor
system.

{5) Drawings can be obtained from specified
workstation{(s} connected to the LAN.
{6) Drawings ledger contents and CAD draw-

ings data can be changed.

5.3 Equipment assets management
system

The system, known as FASTPLAN creates
databases that inter-relate building, office,
and plant drawings (diagrams showing equip-
ment layouts) and ledger data relating to the
attributes of the equipment elements, This
widens the scope of equipment and asset
management, The system utilizes diagram
dala processing and layout design/conversion
support functions to efficiently handle factory
site plans for maintenance purposes, to super-
vise fixed assets, to manage machine con-
tracts and maintenance, and to plan equipment

Production
management host

RING LAN (MELNET R100, 100Mbps)

= e
O LAN T a Ring node
LAN (10Mbps)
E ]l W/§ W/S
‘ [ ~ ; R ok : ! Routine job
File serverfdatabase server  Computing Ele‘é%wal Me&aaglcal Pprocessing
SEerver

Figure 4 Engineering Office System
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layout.
5.4 Estimate preparation system

One of the most important duties performed
by Mitsubishi Electric’s system engineers is
to prepare estimates for computer systems in
accordance with user requirements, and to
offer proposals. This system performs all the
operations related to estimates from produc-
ing drawings, to drawing up specifications
and responses. In addition, via a network, the
system can develop the data for the production
process. It can therefore serve as an effective
SIS/CIM system. The main functions of this
system are:

(1) Preparation of drawings and estimates

(2) Checking estimates

(3) Preparing product information database

(4) Automatic estimate related calculations

(5) Preparation of specifications

(6) Transmitting estimate related data to lower
steps in the process.

5.5 EOA for research stations

The studies conducted at our research stations
make use of tools that maich their various
rescarch objectives. These are run on
workstations or super-computers. However,
researchers also need acommon environment.
Apart from the tools described in Section 4,
there are also a number of services developed
by the research stations for their own use. The

following are three such services:

(1) Routine text generation system

This system helps produce, in excellent for-
mats, the routine texts that researchers have to
write so frequently through an easy-to-use
interface. No particular attention is needed
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for formatting the texts, and coding is simple
and based on logical items. Furthermore, use
of TEX, a text editing system makes detailed
text output possible. Also, the same data can
be simultaneously edited into different formats.

(2) Technical data service

This service uses a high-speed database ma-
chine as a server, From workstations or per-
sonal computers connected to the local area
network, data may be retrieved from company
technical materials and rescarch documents
by using titles or the name of the document
issper.

(3) Instrument data retrieval system

The object of this system is to make effective
us¢ of the instruments within the research
station. Accordingly, it centrally controls
instrumentownership, instrument performance
information, and information on loaning of
instruments. All information on instruments
can be instantaneously retrieved from
workstations or personal computers connected
to the local area network.,

6. Conclusion

For some time, UNIX workstations have been
the main machines Mitsubishi Electric has
been using to promote engineering office au-
tomation. Initially, use of the machines was
restricted to experts only. These days, how-
ever, the opportunity has been created to use
software for different applications across
graphical user interfaces or in a desktop envi-
ronment. As a result, workstations ate now
required for each individual employee. It is
difficult to discontinne use of UNIX
workstations once one starts to work with
them, since they soon become indispensable
for one’s daily work.




As the scale of engineering office systems
expands hereafter and when full-scale multi-
media processing begins, demand for betier
and more sophisticated performance for LANs
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and communication systems will rise. Stand-
ardization of security measures will also be-
come a necessity for supervision of the re-
sources that are transmitted across networks.
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Current News

* NTT Develops New TV Conference
System

NTT has developed an innovative TV Con-
ference System thatcanconnect many different
locations for simultancous discussion with
one another on screen. The system includes a
functional workstation with which the same
screen can display persons in 11 locaticns.
Since each voice can be heard coming from
the spot where the picture of the person with
voice is, users will be able to have the fecling
of being gathered around a table as in a live
situation. In addition, users can choose to
speak only to specific persons in the session.
Services will start in 1995,

The system utilizesa 19-inch TV screen. While
displaying information needed for the con-
ference on the screen, up to 11 members of the
conference can also be displayed on part of the
screen for simultaneous discussion. Further-
more, the user can turn down the volume or
shut off the conversation itself, if there is
somecne the user doesn’t want 0 converse
with.

Morcover users can change how the screen is
arranged to display the 11 persons on the
screen using only the simplest operations.
While watching the screen during a session,
users can also make outside phone calls in
order 10 acquire necessary information, and
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then join in the debate again,

The system assumes the use of broadband
integrated services digital networks (ISDN).

* Fujitsu, AT&T Group receives order
to lay opticat submarine cable be-
tween Singapore and Japan

‘A US-Japan consortium, led by Fujitsu and

including AT&T, NEC and Japanese Occan
Submarine Cable, has accepled an order 1o lay
an optical submarine cable [the APC System]
that will connect 5 different countries or areas
between Singapore and Japan. The total cost
will be 46.4 billion yen and the cables overall
length will be 7,500 km. Operations are to
begin at the end of July, 1993,

The APC System is to be a communications
trunk line between Japan, Taiwan, Hong Kong,
Malaysia and Singapore connected by optical
fibers with a transmission capacity of 560
megabit/sec, corresponding 107,560 telephone
lines. In Japan, the trunk line of the APC
System will be connected to the Miura cable
center of International Digital Communication
(IDC) and the Miyazaki cable center of KDD.

Conventional submarine cables link connec-
tions between each area and the next area in
turn, In contrast, the cable of the APC System
will have 4 branch points on the ocean floor




connected to branches to ¢ach area and will be
the first of its type in the Pacific region.

For ordering and management of the APC
system the consortivm will involve AT&T,
KDD, IDC, ITDC and 9 other telecommuni-
cations providers in Hong Kong, Singapore
and Malaysia. Afier its completion, 29 more
corporations that will use the cable plan to
sign the maintenance agreement, so thata total
of 38 telecom providers and corporations from
23 countries and regions will jointly own the
APC System, The cable of the APC System is
to be connected to “SEA-ME-WE2", which
will extend from Singapore to France and start
operations at almost the same time as the APC
System, thus forming part of a round-the-
world optical submaring cable network.

* Europeans to join in the development
of four-dimensional computer

A number of EC research institutions and
corporations are announcing thetr participa-
tion in the project to develop the new “four-
dimensional computer” information process-
ing system that the Ministry of International
Trade and Industry (MITI) is to launch in
1992,

The “Four-dimenstonal computer” willemploy
remarkable functions that conventional com-
puters have not had, such as human-like in-
tuiticn and the ability torecognize figures and
graphics. - Starting in fiscal year 1992 MITI
will invest approximately 100 billion yen in
this international project for new computer
development and is appealed to European and
Americancountries to participate in the project.
Many European countries have decided to
attend to the Tokyo International Workshopin
October, 1991 to examine and discuss a wide
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varicty of aspects of project research, ERCIM
(European Information Science and Math-
ematics Consortium), which plays an impor-
tant role in research and development (R&D)
in the field of information science in Europe,
has displayed a special interest in the project.
ERCIM comprises 5 primary research or-
ganizations dealing with information science
in the UK, France, Germany, and other
couniries, Approximately 10 ERCIM staff
members will attend to the Tokyo International
Workshcp, From France, the Optical Research
Center of CNRS (The National Scientific
Research Center) also wishes to attend the
Workshop.

* Fujitsu Laboratories develop new type
of chips for optical signal reception

Fujitsu Laboratorics have developed a new
type of chip for optical signal reception that
may find practical use in coherent optical
communications, the next generation very
high-speed optical communications.
ventionally four chips with light intercepting
elements have been used together as a set, but

Con-

with the new type these elements are success-
fully integrated into one chip. In addition, the
substrates of the elements are processed intoa
condenser lens layer so that the elements are
unified with the lenses on the chip.

The size of the new chip is 500 microns by 400
microns. 4 spots on one side of the chip are
processed into lenses with a diameter of 80
microns. Since these parts are made from
indium and phosphorus, they have the nature
of transparent glass with regard to the 1.55
micron wave length light band that is used for
optical communications,

Photodiodes made of gallium, indium and
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arsenic form the light interception elements in
the interior beneath the lenses, The control
circuitry and connection terminals are formed
on the opposite side from the lenses, if the chip
is mounted on a signal processing IC chip,
their circuits can be directly connected.

Coherent optical communications is a system
with which a great deal of information can be
transmitted using the operating wave length,
frequency of light and delicate changes of
phase. It is expected that its information
operating speed will be 15 times to 60 times
faster than of previous optical communication
systems, which expresses information using
flashes of light.

*  Mitsubishi Electric Central Laborato-
ries develops very high speed neural
network

Mitsubishi Electric Central Laboratories has
developed a new type of very high speed
neural network that is 10 million times faster
than previous networks. The neural network,
which performs information processing that
virtually imitates biological nervous systems,
acquires the information processing capacity
to solve specific problems by modifying its
internal organization through learning.
Therefore, the Laboratories call the developed
system “self-organizing neuro theory.”

For example, when wiring together a large
number of semiconductor elements in LSI
designinthe way that willminimize the overall
length of the electrical wiring, the elements
are first appropriately arranged within specific
limits. Then one of the elements is moved a
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specific distance toward a specified position,
The more wires that are connected to that
device, the greater the distance that the other
devices move in the same direction. This
operation is repealed for each device, return-
ing to the first device when they have all been
completed.

This means that the devices are moved ac-
cording to the principle that the devices with a
large number of connecting wires are made
contiguous, while those with few connecting
wires become separated off. By repeating this
simple operation, the positional relationships
of the devices approaches the optimal ar-
rangement.

To find the optimal arrangement by computer,
every allocation pattern must be inspected.
When a conventional neural network is used,
if there are 10,000 devices, it would take
approximately 20,000 years (in the casc of a
supercompuier). Since the new system does
not investigate every allocation pattern but
merely repeats the same simple operaltion, it
would only take approximately 15 hours for
the computation (one ten millioneh of 20,000
years). Moreover, the memory capacily which
is required for the computation is only one
hundred billionth of that needed by previous
computers.

Thus, the focus of this new type of neural
network theory will be to use simple operations

. in place of large quantities of calculations, by

more successfully extracting the quality that
neural networks inherently possesstoapproach
a stable configuration,
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