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Rolf Skar, President, Chief Executive Officer of Norsk Data

Commitment

More resources and focus are being allocated to

The information industry is in a state of transition from e
customer support and consulting services which

proprietary systems to open systems based on industry

standards. We had seen this coming; like most in this
industry, we did not realize how fast it was moving.
Norsk Data’s results for 1988 reflect the consequences

support the goal of lower user effort and, thus, lower
user costs. We think this is important: in 1988, the
areas in which Norsk Data did best were, without

of this. exception, also the areas where we provide
comprehensive support services.

Orders fell by four percent; income rose by only three
percent. Costs were high compared with the revenues °
we achieved. For the first time ever, we had to report

an operating loss for the full year.

Norsk Data will add far more value to its customers’
organizations by making computers useful rather
than by simply making computers. Computers and
standard system modules which can be made better
and more cheaply by others will be chosen as
platforms for further development of value-added
solutions and applications.

Allow me to summarize Norsk Data’s commitments as
Sollows:

e Norsk Data will build upon its experience as a
system integrator to help our customers plan for
orderly, effective transitions to solutions based on
open systems. The customer shall benefit one
hundred percent from industry-standard products,
integrated with their existing ND systems. Our
Extended Systems Architecture (ESA) embodies our oo
ideas of how this can be accomplished. 7= ) £\

We need your trust and confidence, and we are
determined to win it. An article by Executive Vice
President Erik Engebretsen follows, in which he talks
about our strategy and action plan.
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Strategy

Continuity

by Erik Engebretsen

trate more on applications and
solutions. Norsk Data has a huge
resource in its staft of highly
qualified developers, and we shall
now optimize this edge toward
development of solutions that
maximize the user’s return on
investment. At the same time, we
are committed to protecting our
customers’ investments.

— @200
A A
Erik Engebretsen, — -
Executive Vice President, i ———m——
Norsk Data —

The old cliché "Change is the only

downsizing in Sweden and
Denmark, to a level where we can
operate profitably. We are also
adopting a more open attitude
towards sharing technology and
distribution channels with other
suppliers. Norsk Data’s
competitive edge in supplying
solutions with real value added is
very sharp in the publishing
industry, in manufacturing, in
public administration and in
libraries. We aim to be best in
these markets.

The plan has an unpleasant side. We
must trim the staff by nearly 20
percent. It hurts to make people
redundant, and we know that it hurts
to be made redundant. But this is
necessary, and it will increase our
ability to give better service and
support. The support organization is
strengthened and the rest of the
company is more clearly focused on
value-added solutions.

constant,” has never been truer than it
is today. We have initiated a program

of fundamental change because we e We have established a wholly-

are convinced that it will benefit our owned subsidiary, Dolphin Server
customers and thereby Norsk Data, Technology A.S, whose single

in that order. With its roots in our mission is to develop very high-
deep commitment to our customers performance computers based on
and to ourselves, our short-term industry standards. Dolphin is
action plan consists of four points: staffed by some of Europe’s

.. . brightest system designers. They
e Downsizing and restructuring of will make their systems available

manufacturing operations to to Norsk Data and to other

achieve prpductmty improve- computer system companies.
ments. This means less manu-

facturing and more purchasing, o Significant cost reductions in
as well as greater use of high- corporate functions as well as

NORSK DATA’S POSITION

As we see it, the major forces in the
market today can be characterized as
follows:

o Customers want improved value

from total investments in
information technology.

Technological development
should be viewed as enhancing
existing systems, not as replacing
them.

Customers want protection for
their IT investments.

Scanned by Jonny Oddene for Sintran Data © 2023



Strategy

Norsk Data’s strategy is to offer the best combination of proprietary and standard technology to integrate our customers’
existing systems with standard product platforms and to supply solutions and support on top of this platform.

Norsk Data’s strategy is to offer the
best combination of proprietary and
standard technology; to integrate our
customers’ existing systems with
standard product platforms and to
supply solutions and support on top
of this platform. Our Extended
Systems Architecture is our means of
achieving this.

Norsk Data remains committed to
research and development. Around
270 developers are now dedicated to
the vital task of solutions and
applications. Never before has Norsk
Data focused so strongly on making
computers useful. The solutions and
applications coming will combine the
functionality of our own technology,
the portability offered by industry
standards and personal productivity

from the PC/LAN world. This
winning combination gives safety,
added value and freedom of choice
which our customers are demanding.

Norsk Data is financially strong; our
customers are telling us that we are
heading the right way with Extended
Systems Architecture; our Customer
Support organization has greater
importance than ever before and,
most importantly, we are strongly
committed to being the best
alternative for customers in our major
markets.

Alliances have been formed with
companies like Microsoft, The Santa
Cruz Operation, 3Com, Aldus and
the Open Software Foundation. This
trend will continue.

WHAT DOES ALL THIS
ADD UPTO?

For Norsk Data, it means revolu-
tionary changes in terms of our
attitudes, our allocation of resources
and the way we organize our
company. For our customers, it
means time to plan for evolutionary
change. Existing investments are
secured. New technology can be put
to use as and when it proves to be of
added value. Norsk Data wants to be
part of this.

). SLYUL\J;,

Scanned by Jonny Oddene for Sintran Data © 2023



Standards

UNIX®and standards:

Who, what and why

By Claus Andersen, Product Marketing Manager, ND Denmark

More and more EDP customers are raising questions

of the type “do you conform to the standards?” or “are

you running a genuine UNIX system V?” Many acronyms,
notions and concepts have flooded the ongoing debate on open
computer systems, common standards and the degree of port-
ability of sofiware. Every major vendor of computerware
claims to be supporting this or that specific standard.

WHAT IS IT ALL ABOUT ?

There are numerous related
standards in the computer industry,
of which some are concerned with the
hardware and the system archi-
tecture, some are related to
communication problems and others
govern the structure of the software.
This article discusses the third
category.

The types of standards to which
computers can conform can be
divided into at least four different
groups:

The official standards, which are
standards published by national or
international standards agencies,
such as the International Standards
Organization (ISO), the Institution of
Electronic and Electrical Engineers

(1IEEE) and the American National
Standards Institute (ANSI). The
best-known example is the seven-
layer model of Open Systems Inter-
connection (OSI) designed by the
ISO to govern data communications.

De facto standards, which are
standards created by overwhelming
sales of one type of system which
other suppliers copy, as IBM PC
clone-makers did. In the PC industry
there are two competing de facto
standards based on the kind of
microchip used in the computer —
Motorola or Intel.

Artificial standards are those created
jointly by suppliers to create a bigger
market, as with the X/Open group

and now with the standards taken up

by the Open Software Foundation
(OSF) of which Norsk Data is a
member.

Finally we have what we could call
the presumptive standards, which are
standards proposed by
manufacturers and offered under
licence to others in the industry, for
example Xerox’ Ethernet. These
standards may eventually rise to
become de facto standards (or they
may not).

TWO GROUPS:
STANDARD SETTERS...

Viewing the whole matter from a
totally different angle, we will see two
major groups of standards advocates:
the dogmatic ‘standard setters’ and
the pragmatic ‘standard users’.

£THERNET
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Standards

between them, these settings may
eventually merge. On the whole, the
groups are using a fair amount of
resources to achieve their common
goals.

...AND STANDARD USERS

In the group of ‘standard users’ we
find the Open Software Foundation
(OSF), which is a group of hardware
and software suppliers whose main
activities consist of adopting the
useful aspects produced by the
‘standard setters’. OSF promises to
take POSIX and the work of X/Open
as a starting point for developing a
software environment, including
application interfaces and advanced
system extensions, which will be
offered to other manufacturers to use
under licence. Norsk Data is a
member of this group, and we may
very well give credit to this group for
the fact that a comparatively
standardised UNIX is actually
running today. Apart from [BM,
Norsk Data and Apollo, this group
also counts such members of the

Photo: Ola Wiig-Hanssen

The move towards open standards means making the impossible possible:
the user will no longer depend on one vendor.

In the group of ‘standard setters’ we Electronics Engineers (IEEE). X/Open group as Bull, DEC,
find the X/Open group, whose main ~ X/Open and POSIX are, however, Hewlett-Packard, Nixdorf, Philips
function is to establish a common closely related rather than being and Siemens.
application environment (CAE) for different initiatives, and most of the
software applications. The group members of both groups are the same ~ The foundation of the OSF was a
consists of companies like Bull, DEC, companies. Unaffected by inside reaction to a separate industry
Ericsson, Hewlett-Packard, ICL, struggles such as the AT&T/Sun initiative taken by AT&T and Sun
Nixdorf, Olivetti, Philips, Siemens alliance, the major task of these Micro-systems to develop what they
and Unisys. groups has been to set down some called a Scalable Processor Archi-
definitions to make applications tecture (Sparc). This, in reality, was
The X/Open group has previously portable on the UNIX operating nothing less than the creation of a
taken AT&T’s UNIX System V system. Despite various differences version of AT&T’s UNIX System V,
Interface Definition (SVID) as a degraded to run only in conjunction
starting point for its common CAE, with a Risc chip devised by Sun. By
but is now likely to go into the this the OSF clearly signalled its

Portable Operating System Interface
definition (POSIX) as drawn up by
the Institute of Electrical and
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Graphics: Roger Hennie

Trends in the operating-system area: UNIX is growing fast, but so is OS/2.
There will be a need for coexistence for years to come.

devotion to defining a software
standard that is hardware inde-
pendent. There are, however, smoke
signals in the air, at the moment
indicating that the AT&T/Sun
alliance is gradually opening up, and
actually negotiations are going on
between AT&T and the OSF.

However confusing this standardi-
sation scheme may seem, almost
everybody (except perhaps
AT&T/Sun) agrees upon the
necessity of a common software
platform. This is mainly due to the
ever-growing end-user demands for
portable software, and however
dissimilar the ideas and views of the
different parties may seem, the one
thing unifying them is the word
UNIX.

PORTABLE SOFTWARE

It is easy to understand why
customers demand portable software.
Until recently there has been little
need for computers to talk to each
other. Consequently, so-called
proprietary systems and software
have been developed by individual
manufacturers rather than products
that are the results of a wish for
uniformity and portability. It has
been in the interest of some
manufacturers to keep their
customers locked into their own line
of so-called standard products, thus
preventing them from buying
elsewhere. But, with the ever-growing
awareness of the openness and
conformity of the UNIX operating
system, customers are beginning to
realise the restrictions and limitations
under which their business has been
bound by the proprietary software,
and they are now insisting upon open
standards.

AN

UNIX

UNIX was developed back in the late
sixties by AT&T as an operating
system for mid-range computers, and
at the time primarily used within
scientific and university
environments. AT&T is still holding
all rights to the name UNIX. Unlike
most operating systems suitable for
small and mid-range computers,
UNIX is capable of servicing more
than one user (multi-user) and more
than one type of job (multi-tasking) at
a time, and also has the ability to
transfer information between
computers (networking). It was only
in the eighties that groups of software
developers and users who had gained
enough confidence and wanted to
link their computers into large
networks, took up the benefits and
possibilities of the operating system
UNIX. Small and relatively
inexpensive computers with the
power to run an operating system the
size of UNIX were being made, and
as restrictions under US monopoly
laws in 1984 were lifted, AT&T was
allowed to market its unique product.

As things were developing rapidly -
mainly due to great US and UK
governmental procurements - UNIX
was chosen by the industry as the
operating system to provide
multi-user and multi-tasking facilities.
UNIX has become the de facto
industry operating-system standard
and will coexist with OS/2 (see
figure). Subsequently, we have every
reason to believe that the various
‘dialects’ of UNIX presently in the
market will be forced to patch up
their differences and merge into one
system in the near future.

S/,v G,
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Tor Alfheim:

Standards

“Norsk Data will make the glue
that keeps an EDP system together”

There is a lot of discussion around the emergence of standards

within the computer world at the present time, and what standards
will mean to producers of proprietary systems is a hot topic. ND NEWS
has talked to Tor Alfheim, Executive Vice President at Norsk Data,
to hear his opinion on the effect they will have on the company.

Mr. Alfheim, the whole computer
industry is preoccupied by standards.
Do standards mean the death of
Norsk Data?

No, on the contrary! The develop-
ment towards standards fits in with
what has been ND’s business idea for
many years: to buy from others what
they can make better or cheaper than
we can, and then put our value added
on top of the purchased parts. ND
has done this for a long time; we
have, for instance, always bought
peripherals externally. Today we’ll
buy PCs and add functionality, and
produce and buy servers as appro-
priate. Standards as such are nothing
new; there has for a long time been
standards in areas like hardware

ETHERNET
=4

modules, communication interfaces
etc. What’s new is that standards are
now appearing in areas where they
are more visible to the customers, like
operating systems or user interfaces.

STANDARDS AS A PLATFORM

Standards simply define the pre-
requisites according to which we are
to develop our systems. Our goal,
now as before, is to deliver the best
system within the framework of these
prerequisites. We'll integrate hard-
ware into effective modules and
software into total systems. Standards
will be a necessary platform to make

these systems, just as SINTRAN has
for many years been a necessary plat-
form. Let’s take databases as an
example: SQL, Structured Query
Language, is a language which
standardises the calls to databases
and enables us to retrieve information
from different sources. Most data-
base system suppliers will have an
SQL interface. We will, in all areas,
use our know-how to construct the
best possible solutions for our
customers — based on such standards.

In fact standards are an advantage to
small, opportunity-hunting
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Industry Standards

M Postscript
Laserjet

TCP/IP

MSNEI‘
(LANManagar) SNA

X.25, X.400, X.29
EDIFACT
Telex/Teletex

The illustration shows how ND's Extended Systems Architecture incorporates standards to configure a system.
Communication between all units in the system is ensured through OpenLAN (Local Area Network), and external
communication through a Wide Area Network.

Graphics: Roger Hennie

companies —as ND is,on a TOTAL INFORMATION We will make money on providing
worldwide scale. New niches openup SYSTEMS the glue that keeps an EDP system
- we can already now see new, small together! A large part of the systems
companies emerge, which wouldn’t How will Norsk Data make money in  will be delivered as prefabricated
have had a chance if proprietary a world of standards? modules - but there is still a lot of

systems had dominated the scene
alone. Your question should rather
have been whether standards mean
death to IBM!

.hé for Sintran Data © 2023




Standards

With ND's open solutions, SINTRAN, UNIX, MS-DOS etc. are integrated. In addition, integrating components from

other vendors represents no problem either.

‘gluing’ to be done before a system
becomes a tailored solution fit for a
customer’s needs, with networking
solutions, applications and so on.
This means that ND can concentrate
on the difficult part — making
complete information systems. We
can spend our time and resources on
the areas where we are best — giving
added value to the ‘prefabricated’
modules.

ND’s challenge will be to choose the
right standard at the right time. We
must be well enough acquainted with
the technolog}y; and the development
to know which version of the
different products will become the
winning standard. Our strategy is to
wait long enough to know what the
trend is - some people might say that
we sometimes wait too long - and
then have a product developed and
ready for the market at the time when
people start asking for it. Timing is
essential. If you start too early, you
risk developing your products on
something which doesn’t become a

standard. If you wait too long, you
won’t have the products ready when
the market wants them. This is what
could have happened to ND on the
PC side. If we had started three or
four years ago, we would have ended
up with PCs running on a system
which no-one wants today. Now we
have PCs running MS-DOS"and
0S/2%'which is what the market
wants.

1It’s been said that “the problem with
standards is that there are so many of
them"”. Won't this lead to confusion
for the users?

Yes, that’s true. The customers will
not, to the same extent as earlier, have
to stick to one supplier once they
have made their choice. This can be
an advantage, but it also leads to
more and prolonged situations of
choice. The vendor’s role, however,
will be much more that of a
consultant’s, to advise the user as to
which solution will serve him best; to
be a guide through the jungle of
standards.

OPEN SOLUTIONS

There is much talk about standards,
and just as much talk about solutions.
Are standards a goal in themselves, or
are they a means of achieving
something else?

Standards are, of course, just a means
of achieving the best possible
solutions. There is no point in
introducing a standard as such; the
interesting question is how the
standard can help us make the best
possible solution for the customer.
The point with standards for Norsk
Data is that they can help us make
open solutions - as integrated parts of
our Extended Systems Architecture,
ESA.

What does ESA mean?

Openness — the possibilities for
communication — and the combina-
tion of PCs and mainframes offering
the best of both worlds. The user can
have both the user-friendliness of a
PC and the capacity and security of a
mainframe. OpenLAN, Norsk Data’s
Local Area Network, provides

Photo: Ola Wiig-Hanssen
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Standards

internal and external communication.

Another main advantage is that
customers can build on their existing
equipment. This has always been
ND’s philosophy, and it still is.

What does the standardisation wave’
mean to proprietary computing?

It does not mean the end of
proprietary computing — but of
proprietary architecture! The days
when the choice of system made the
customer dependent upon his vendor
are over. But standards do not take
over everything overnight. If we take
a look at the operating system
UNIX®we find for instance that 15 %
of world orders are for UNIX. The
percentage is growing, but the
majority of the orders still cover
proprietary products. Customers
want open solutions, and they want
the right to choose. But they also
want to secure their earlier
investments, and they want the
security that a proprietary system can
offer. This means that standards will
coexist peacefully with proprietary
systems for a long time still.

UNIX - A LONG
DEVELOPMENT

Why has UNIX become a standard?

Primarily because UNIX is the only
system which has been developed in
an environment outside the big
vendors. It has not been in their
interest to develop a standard, so it
has had to come from the outside.
The development of UNIX started in
an academic environment.

SINTRAN can communicate with UNIX via Ethernef and OpenLAN

But isn't UNIX really developed for
scientific purposes, and not really
suitable as a universal operating
system?

Well, UNIX was developed in a
scientific environment, but you must
remember that the UNIX of today is
quite different from what was initially
developed. But yes, it still has its
weaknesses and is not suitable for all
purposes - nor, in fact, is any other
operating system today.

DEC has stated that UNIX is
‘snakeoil’. Do you agree with that?

I think what they had in mind was
just the fact that UNIX does not solve
all problems for everybody, and that
it should not be sold to be used for
just any purpose.

What are UNIX’ weaknesses?

Security is not good enough, UNIX
does not function in an online
transaction environment and the
functionality of the user interface and
the real-time facilities must be
improved. The point is that UNIX

should be combined with other
operating systems, which can control
other functions in the configuration.
No standards are universal. MS-DOS
and OS/2 are especially good on
PCs, while workgroup servers run on
UNIX. ND can make the operating
systems talk to each other, for
instance bridging UNIX, MS-DOS
and SINTRAN. We can thus give the
customer exactly the system he wants
and needs.

FREEDOM FOR THE USERS

Why do customers want UNIX?

What people ask for is not UNIX as
such - the operating system in itself is
irrelevant. People demand UNIX to
have access to more applications, and
what is most important, to have the
freedom to choose. UNIX has
become a symbol of this freedom ~
and we will give it to our customers.
Norsk Data secures the customers’




independence through Local Area
Networks and UNIX.

What will happen to SINTRAN?

SINTRAN will continue to exist side
by side with UNIX for a long time to
come. As [ have already said, the
systems complement each other, and
UNIX cannot replace SINTRAN
which has its great advantages in
areas like functionality, real-time etc.
The majority of customers still want
proprietary systems, be it to secure
existing investments, to await the
development of standards, or for
other reasons. SINTRAN users don’t
have to worry about their investment,
as their systems can be upgraded the
way they want, and at their own
speed. The systems can be provided
with OpenLAN, allowing for
connection of PCs, for instance. One
possibility is to move the appli-
cations from SINTRAN to UNIX, as
the tools under which the applica-
tions are run become available under
UNIX. There’s no real point in doing
this, really, but it is possible. Another,
more interesting possibility is to let
new applications run under UNIX,
which will then communicate with
SINTRAN via the Local Area
Network. SINTRAN users have no
reason to fear UNIX or that they will
be neglected — SINTRAN continues
to be a central product for ND.

Will the universal operating system
ever become reality?

No, I don’t think so. And it’s not very
important either. It’s more essential to
give the customer an open solution.
Just as important as the operating
system is the interface - in this case
what forms the basis above UNIX -
be it System V Interface Definition
from AT&T, POSIX from IEEE or
X-open supported by OSF.

Standards

Norsk Data has joined the Open
Software Foundation (OSF). What
does this imply for ND?

OSF was founded by six strategic
partners, among others IBM and
DEC. OSF bases all its work on
existing standards in UNIX, but is
also pushing to establish new
standards. The aim is to improve the
interface standards, making the
exchange of application programs
written under UNIX easier. Norsk
Data is a ‘common’ member of OSF,
which gives us access to all informa-
tion on what goes on in OSF, the
opportunity to take part in the
discussions in the organisation — and
also the right to buy the standards
developed by the OSF. Our member-
ship gives us the opportunity to
develop the solutions that the market
will ask for, quickly.

FINDING THE WINNER

Why did Norsk Data wait so long to
introduce PCs?

PCs are among the best things that
have happened to us! We use the PCs
as a tool. We have waited to
introduce them until they were
powerful enough to allow us to move
the applications out into the PC. This
enables us to take advantage of the
resources in the system, which is what
we have been wanting for a long time.
To do this, we needed a suitable
Local Area Network ~ which we now
have. PC sales slowed down before
we got the network, because the users
felt the need for communication.

Stand-alone solutions were not
enough.

Norsk Data has used the same
strategy on PCs as on standards — we
have waited to see the winner emerge.

Are ND products compatible with
IBM?

Our PCs are. Our larger systems are
not, and this isn’t necessary either.
The systems have connectivity
through communication protocols
like SNA. Besides, and this is exactly
the point with standards, you don’t
have to adjust to proprietary systems
any more — they will have to adjust to
standards!

Finally, Mr. Alfheim: a lot is
happening in and around Norsk Data
thesedays. What’s it like to be a
Senior Vice President in Norsk Data
today?

There are lots of challenges, and this
of course implies both difficulties and
opportunities. Our whole industry is
right now undergoing a very exiting
transition which will change it
dramatically. It is of course very
demanding to be a part of this, but
also rewarding.

Tor Alfheim,

Norsk Data
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ND’s application strategy and SINTRAN migration:

All paths lead to openness

The computer business is now entering a new era with

open systems. Open systems are perceived to be beneficial to
customers in that they give access to a larger sofiware base, and
the systems become less expensive. One now also expects to be able
to change vendor at short notice, since standard products can be
purchased anywhere. All of this will lead to lower prices for the
standard components, and better-quality products

because they will have a larger market.

THE TRANSITION IN ND’s
STRATEGY

Over the years, ND has worked at
being among the best when it comes
to protecting the customers’ invest-
ments. The ND-SAFE concept has
been designed to let customers grow
with their system, either by upgrading
the computer system itself or by
expanding through a network of
computers.

For ND, the development towards
open systems has, led to the
introduction of PC-based work-
stations as a strong alternative to
asynchronous terminals, UNIX®based
servers as alternatives to those based
upon SINTRAN, and OpenLAN
instead of COSMOS. It will be
impossible for ND to maintain full
development lines along all these
routes — some choices need to be
made. The obvious route to follow is
to concentrate more on the open
platforms, and gradually reduce
development resources on the
proprietary systems.

ETHERNET
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In this situation, one can imagine our
customers’ concern about the future
of SINTRAN and systems based up-
on it. The question many SINTRAN
users will ask is: how are SINTRAN
users taken care of?

SINTRAN is a safe choice even with
ND’s commitment to UNIX.
SINTRAN will continue to play an
important part in ND’s platform.
This is consistent with the signals
from the market: International Data
Corporation, a US-based market
research company, claims that in
1992 only 12-14% of all systems will
run UNIX as their operating system.
The large vendors, those with a
dominating market share, will be the
last to submit to this trend.

Nevertheless, ND is quickly and
determinedly entering the era of open
solutions.

ND’s APPLICATION
ARCHITECTURE

ND’s Application Architecture,
NAA, is a collection of specifications
of the way applications can run on
more than one of the hardware
platforms - including the standard
ones. In fact, all the most common
applications on existing ND systems
can be ported to the new platforms
with minor modifications. In prac-
tical terms, this implies that the
DIALOGUE tools will be ported
both to the PC workstations and to
UNIX-based platforms. In both
cases, the industry-standard
database-management system SQL
will act as the major storage system,
and SIBAS will be accessible on a
remote server basis through a
network connection,

Some of the office-support and
general applications will also be
ported to the same new platforms,
using tools conforming to NAA. In
parallel to this, ND is building a new
portfolio of solutions based upon
software platforms which utilise the
highly user-friendly capabilities of a
PC workstation.

ND makes it possible to move
applications over to PC or UNIX-
based platforms with as few changes
in the applications as possible.
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HOW TO MIGRATE WITH
SINTRAN INTO A FUTURE OF ._ il
OPEN SYSTEMS e ; Migrate to the open

architecture through

When making decisions about future

investments in this situation, ! afaiae -3
customers with SINTRAN-based ' NG _ . =

systems already running (see figure) I TR A Hiurauto Unix through
have three major routes to choose ! - 3 .
from:
e Onemay decide to migrateintoan \ Bo hepwy s
open systems architecture through =~ grow with SINTRAN

PCs and OpenLAN. This implies
moving some applications over to
the PCs, for example NOTIS-WP.
The obvious benefits of such a
path are that you gain instant Migrating with SINTRAN.

response for PC-based solutions, Growing with UNIX, with ESA and OpenLan or with SINTRAN: all routes lead
and offload the current SINTRAN- 10 gpen solutions

based systems of the most

terminal-intensive applications.

Typically, the most beneficial

products to run in the workstation

are WP and spreadsheets. This is

because they are keyboard/screen

intensive on the load, whereas

Graphics: Nizam Ally

storage access is relatively rarely runs the Xenix ®operating system several independent providers of
required. from Santa Cruz Operation. We advanced programming languages
expect the first DIALOGUE are moving their systems over to
e Another route one might want to products (UNIQUE) to run on the ND-5100/xi, and others will
follow, is the UNIX route. ND’s this machine by the first half of follow.
major UNIX offer right now is the this year, and the others to do so
386-based ND-5100/xi, which later in [989. Besides, All ND’s UNIX-based systems

will be full members of the
OpenLLAN community, thus
underscoring the ND-SAFE
philosophy in this Extended
Systems Architecture.

e The last path may be the obvious
one to many of our customers:
why not continue with SINTRAN?
1f you rely on some specific

: UNIX technical properties of the ND
SINTRAN MS-DOS ) . environmgnt,qike SINTRAN’s

Can you see any difference? No matter which operating system you are running, real-time environment, TPS,

the application looks the same. XMSG etc., you are much better

off staying in SINTRAN - unless

Photo: Ola Wiig-Hanssen




Standards

you want to rewrite everything
completely. Gateways are offered

to integrate the various systems
and make it possible to use a

UNIX "development history
at Norsk Data

Norsk Data began its develop-
ment of UNIX in 1984. At the
time, we thought it had potential
beyond the relatively smail
technical and scientific markets -
and we wanted to be prepared for
this possibility. Looking back, a lot
has happened during these four
years:

1984

ND starts developing NDIX,

a version of UNIX for the ND-500
supermini.

1985
The first versions of NDIX are
delivered to customers.

1986

UNIX System V starts gaining
foothold on the commercial
market. IEEE is defining a new
UNIX standard, POSIX. ND
chooses System V and POSIX for
future versions.

1987

Norsk Data, in cooperation with
NUUG and EUUG, takes the
responsibility for running and
maintaining the Norwegian node
of the international UNIX
Electronic mailing system -
EU-NET.

1987

The Swedish Defence Department
chooses Norsk Data to be one of
their two main suppliers of UNIX-
based systems.

1988

ND releases the ND-5000/xi
system, dedicated for use with
UNIX System V.

1988

ND Application Architecture
(NAA) is announced, whose goal
is to provide a uniform environ-
ment for application programs on
all ND computers. NAA covers
the UNIX* MS-DOS,0S/2 and
SINTRAN ™environments.

1988

ND enters into discussions with
key players in the area of office
support, 4GL tools and database
management systems for UNIX.
Discussion partners include
Progress, Informix, Ingres, Oracle,
Sybase, Uniplex 11 and Q-Office.

1988

Norsk Data signs agreement with
Santa Cruz Operation Ltd. for
offering SCO XENIX System V
and SCO’s full line of business
applications, communications and
software development packages
on ND’s 286 and 386-based
machines.

1988

ND joins the Open Software
Foundation (OSF), an
independent group of major
manufacturers providing UNIX
and related standards. The
membership is seen as a pragmatic
way of achieving a common
application environment for open
systems solutions.

ETHERNET
e 4

combination of UNIX and
SINTRAN-based equipment.
Such gateways include file
transfer, remote login, file sharing
and printer sharing.

SINTRAN AND OPENNESS

As already stated: you can participate
in the open architecture just as much
from the SINTRAN platform as from
any of the other platforms, and
SINTRAN and ND computers wilil
be further developed as required. In
the end, SINTRAN, UNIX and
MS-DOS ™all lead to the same: open
solutions.

SINTRAN users are just as much a
part of the open systems development
as anyone else, as most elements of
the equipment delivered and installed
by ND up to now are fully com-
patible members of the open
solutions environment. This is made
possible by the fact that ND provides
bridges between those systems and
future investments, regardless of
whether the operating system wears
the name SINTRAN, MS-DOS or
UNIX.

By Tor Olav Steine,

Tor Olav Steine,
Corporate Marketing ND

Photo: Mark Cabot
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UNIX": What matters?
What doesn’t?

Peter Hidas, Consultant

Suddenly, there is UNIX in the air. Every week, we read

exciting news about it, about alliances, products and standardization
efforts. Slowly but surely, the computer industry is shedding its ‘not
invented here’ syndrome. During 1988 we have seen spectacular
‘turn-around acts’ performed by IBM, Digital and Norsk Data —
none of them a former fan of UNIX. There is not a single computer
manufacturer left who hasn’t expressed their unending support for
UNIX and the open systems movement. Anybody who is some-
body in the business has signed up, on the side of the angels.

Users should take this trend as a
compliment. What a refreshing
situation — that users can overwhelm
vendor resistance and force them to
move toward openness and inter-
connectivity. Of course, we are not
talking about your everyday user but
about heavyweights like the US and
the Swedish Governments, Armed
Forces in several countries and
privately owned companies like
General Motors of the US and
Michelin of France. When these guys
talk, the computer manufacturers
have learned to listen intently.

OK, provided that the move towards
UNIX is a major trend: what are the
advantages and disadvantages? |
believe there are six major pro-UNIX
points to be taken in account.

MIX AND MATCH

Investments in software will have a
longer life-time than in proprietary
environments. Software written for a
specific operating system can only be
brought forward if you stay inside the
same computer family. If you leave
the family, you are facing a major
conversion effort. For companies
using a large number of computers,
like the public sector, this is of
overwhelming importance. Without
UNIX, if they wish to exchange
programs, the only avenue open to
them is to buy all their computers
from the same manufacturer and the
same family, which is not a realistic
assumption. This point is very
important for users, but it is just as
significant for the companies that
make a living out of software
development. If they develop their
products for the UNIX platform,
they can appeal to a much larger
number of de facto standarized

communication protocols like
TCP/IP, and Network File System by
Sun Microsystems. This makes the
old dream of mixing-and-matching of
different computers much more of a
reality.

BUYER’S MARKET

The customers have a number of
different but principally equal
computer platforms to choose from.

These platforms cover the needs of
the small unit (a single workstation or

a handful of terminals) to the midsize
organisation (with roughly 100
terminals). When customers can
choose from a number of functionally
similar alternatives, we are in a
buyer’s market. It is much more
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The development of open systems is
still in its infancy. When it fully
matures it will offer users of EDP
technology great opportunities to grow
with their systems and in the direction
they want

difficult for the suppliers to ‘lock in’
their customers: if a customer is
dissatisfied, he can buy from another
supplier next time. Thus fact
contributes to keeping the suppliers
honest and on their toes.

Equally important: when which
supplier’s computer to choose is not a

Scanned by Jonn

major issue, competition moves to the
solutions and services the different
suppliers can offer - and that’s where
it should stay.

BETTER PERFORMANCE
AT A LOWER COST

Generally speaking, the price/
performance of the typical UNIX
super-microcomputer (32 bits
microcomputer) is much better that
what proprietary minicomputers are
delivering. The reasons for this fact
are the same as for the ever-improving
price/performance of the PCs:
off-the-shelf components, mass
production and fierce competition.
An Intel 80386 or a Motorola 68030
microprocessor is more powerful
than for instance most ND mini-
computers, but they cost much less.
This is the reason behind the major
price decreases of last September
from Norsk Data. This new and
sharply lower level of price/
performance makes it possible to
spread multi-user computers on a
much larger scale, so it is now realistic
to consider the really large,
nationwide projects.

A MAJOR OPERATING
PLATFORM

UNIX is fast becoming a major
operating platform. According to
1DC, approximately 10 percent of the
computer shipments of 1987 were for
UNIX and the figure is expected to
rise to 12 in 1988 and 18 in 1990. At
the beginning of the *90s, according to
IDC, UNIX, MicroSoft’s OS/2 ™
and IBM 370 are going to be the three

most popular operating environ-
ments. This means that it is worth-
while for software developers to
concentrate on the UNIX market-
place, and as a consequence, the
supply of packages and tools is going
to rise sharply.

And last but not least: for large
companies and the public sector
UNIX is appealing because, by
concentrating on a single operating
environment, they can save money
and increase flexibility on user
education and support.

Now, these are a number of
important arguments for UNIX. Is
there an equal number against it? No,
not an equal number, but there are
quite a few points to take into
account.

A CONFUSING SITUATION

UNIX is not yet an international
standard. For the moment it is still a
product as any other, owned by a
single supplier, AT&T. Contrary to
ordinary operating systems, a number
of different implementations
(dialects) exist, but AT&T is making a
major effort to eliminate them one by
one. Their SVID (System V Interface
Definition) was the most important
step in this direction.

The situation in this area is somewhat
confusing at the moment since two
large groups of suppliers, one led by
AT&T and the other by IBM and
Digital (called the Open Software
Foundation), are fighting for the
controlling position. During 1989 we
are going to see whether - as we all
hope —the two groups are merging
into one. But anyhow, regardless of
this controversy, it is already much
easier to port software from one




UNIX dialect to another than
between different operating systems.
Forward-looking users should note
that by adhering to the Common
Applications Environment defined by
the mighty international X/ Open
group, they can design portable
applications and be pretty sure of
securing their software investments.

OLD, BUT NOT OUTDATED

Some people call UNIX an old
operating system. It has been around
for more than ten years, it has to be
outdated, they claim. This argument
is downright ridiculous. Norsk Data’s
SINTRAN, Digital’s VMS, IBM’s
MVS and VM, Hewilett-Packard’s
MPE are also old - but they have all
been evolving during the ten or more
years they have existed. The UNIX
we see today is of course not the same
system as the one Bell Laboratories
introduced way back in the seventies.
The reason why UNIX didn’t reach
the level of success it enjoys today are
to be found in the political limitations
AT&T had to observe up to 1984 and
in the newfound maturity of the
computer industry.

PROPRIETARY OR UNIX:
TAKE YOUR PICK

In some respects, UNIX is not as
good as the best proprietary
operating systems. The shortcomings
are mainly in two areas: heavy
transaction processing from many
concurrent terminals and security
against unauthorized access. If these
two points are important for the
application a user is planning, he is
best advised to look somewhere else
for the time being. Technology is
going to solve part of the problem:
faster CPUs will make it less

ETHERNET
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important to rely upon specially
tuned operating systems. If AT&T
and OSF are capable of realizing the
plans they have published, these
shortcomings should be rectified by
1990.

Of course, what we do not want is to
make UNIX the lowest common
denominator, so we have to sacrifice
the value added by proprietary
systems. There will always be areas
where a proprietary solution is best
and cheapest. The important thing is
that the customer can choose what’s
in his best interest: the connectivity
and portability of the UNIX-based
open solutions or the innovativeness
and productivity-boost of a
proprietary one.

UNIX: GOOD, AND
GETTING BETTER

My conclusions are clear. Today,
UNIX is a definite alternative both in
the technical/scientific and

business/ office support environ-
ments — except for the limitations
mentioned. UNIX is good enough
for a great number of applications
and it is getting better all the time.

There is no such thing as a free lunch,
we use to say. Every time we solve a
problem, we get new ones - the
question is whether we like our old or
our new problems best. It is up to the
users to decide whether the advan-
tages UNIX is offering, especially in
the longer term, outweigh the tempo-
rary weaknesses. The answer to this
question depends on the nature of the
applications the users plan to build or
buy, the timing of them and the
investments already made.

r
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A last warning may be appropriate.
The very word proprietary describes a
technology somebody has invested a
lot of money in and expects returns
from. Technologies that nobody has
financial interest in, are not worth
much. Until now, the proprietary
technologies encompassed such
basics as hardware and operating
systems. These are not so important
as product differentiators anymore.

After the arrival of UNIX, users will
still need proprietary technologies,
but in other areas. They should take
care not to get ‘locked in’ in areas
outside the operating system, e.g. by a
special fourth-generation language
owned by the computer manufacturer.
If they use this language in their
application development, they won’t
be able to move the applications to
other computers, should they so wish.

Photo: Polyteknisk Revy

Technical University of Norway, who
has been working in the computer
industry for 25 years. He works as a
consultant in Avenir, a Norwegian-
owned data consultancy company. His
monthly contributions to the computer
magazine ‘Polyteknisk Revy’ have
earned him a position of respect within
the computing business in Norway
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expert:

Safety and entertainment for sale

By Niels Torben Volgvartz, ND Denmark

Competition in the radio and TV business in Denmark

is very tough. Most companies sell more or less the same

things. The expert chain is one of the most powerful groups

within the business. They maintain their customer base through
rental agreements, guaranteed prices and a repurchase guarantee.
The expert shops have been very successful, and have almost
doubled their share of the market in ten years. But to keep

ahead of the competition in the fields of service and

security requires advanced use of EDP.

B&O, Philips, Finlux, Luxor, JVC,
Hitachi, Fisher, Sony, Panasonic - all
are excellent brands. Technical
specifications vary little from one to
another, and choosing between them
is simply often a matter of taste.

The competition in the Danish radio
and TV market is razor-sharp, and
constantly changing. Managing
Director Jan Herrig of Danexpert
describes it like this: “The shops in
the expert chain don’t simply sell a
box containing a radio,a TV setora
video player. They sell entertainment
and safety, and they have to do it in
an amusing way.”

Using the parabolic antennas and the
TV sets purchased in expert’s shops,
the customers can now see the colour-
ful advertising and competitions
broadcast by the expert chain right in
their own living-rooms. expert is the
first retailer to have invested in
marketing via satellite TV in the
Super-Europe Competition on Sky
Channel.

BIG IS BEAUTIFUL

The 100 expert stores belong to the
expert International conglomerate,

20  Europe’s largest chain of radio and

TV dealers, with an annual turnover
of some 20 billion Danish kroner.
Internationally, each of the 2,000
shops are given a uniform look - be
they located in Spain or in Denmark,
they are easily recognisable. But each
country is an independent entity, and
cooperation is primarily in the
purchasing and marketing areas.

“Big is beautiful, when it comes to
international trade. We are so big that
even the largest Japanese
manufacturers notice us, and we
often participate in conferences and
trade fairs in Japan”, says Jan Herrig.

In expert, the advantages of a large
organisation are closely coupled with
individual initiative. The shops,
which are privately owned, are tied
together via Danexpert, where major
decisions may be made on behalf of
all of them.

As Jan Hernig says: “The managers of
the individual shops put their heart
and soul into the business, because it
belongs to them. They are the ones
who make money when things go
well.”

Danexpert’s role is not only to
negotiate purchases with the
suppliers, but also to create the

o
expert

Activities:
Retail sale of radio, television and
video sets, and antennas

Organisation:

Main office in Albertslund, near
Copenhagen. 100 expert retail
shops spread all over Denmark,
with annual turnovers ranging
from 3 to 80 million Danish
kroner. Danexpert is a common
purchasing and marketing
organisation, making financial and
political decisions for the expert
shops. Danexpert is a member of
the purchasing and marketing
organisation expert International.

financial and the decision-making
structures that enable them to do
business. This is why important
decisions, both financial and political
in nature, are made centrally on
behalf of all the members. It was in
this capacity that Danexpert signed a
contract with Norsk Data, on behalf
of the members, for the development
of an advanced EDP system.

PENETRATING POWER

Realising how tough the competition
was, and how much money was
required for good marketing and
development, the shops in the expert
chain decided, in 1978, to reorganise
and to create the new financial
structure. They felt that it was
necessary to unite their efforts in

Scanned by Jonny Oddene for Sintran Data © 2023




order to obtain the power required to
penetrate the market. It was
obviously the right decision.

Every single year for the past ten
years the expert shops have had
higher growth than the market
average, and their share of the market
has increased from four to over ten
percent during this period. Since the
beginning of 1987, according to
Danish statistics, this growth has been
more than twice as high as in the
business in general. In addition the
shops are the best-known in their
respective locations.

Solutions & Applications

As the backbone of this success story,
there is marketing. Danexpert
introduced rental with the right of
pre-emption, the biggest money-
maker in the Danish radio business in
the last five to ten years. expert wants
to set standards for this trade in
Denmark, in terms of service,
maintenance and price guarantees.

SECURITY

“The aim is to create a feeling of
security in the midst of this confusing
development of new systems, new

possibilities and new sets. A few years
ago, one had the choice of VHS,
Betamax or video 2,000. Today we
have VHS, VHS-C and Video 8.
Nobody knows which system will
dominate in five years’ time,”
according to Jan Herrig.

To eliminate the customer’s
insecurity, expert offers a three-year
repurchase quarantee. There is also a
price guarantee. If a customer finds
the same equipment at a lower price
anywhere in the area, within a period
of 14 days, the expert chain refunds
the difference. The chain also offers

The typical expert shop is characterised by the chain’s common appearance, giving an impression of light and friendliness.
Customers all over Denmark can instantly recognise an expert shop
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The chain’s image is also projected through sales promotion, making it easy for shoppers to find what they are looking for

insurance to cover all repairs, an
eight-day right of return and a 30-day
exchange right.

Jan Herrig adds that the adminis-
trative demands of the radio and TV
business have increased considerably
over the past five years.

“With the new service offers, we
require even more from our computer
systems. Rental represents a major
part of the growth, and a lot of
computer resources are needed to
administer collections, reminders,
interest calculations and write-offs.
Our old computer installation dates
from 1983. We knew that it would
only do for about five years, at the
most. This is why we have been
looking at computer systems for the
past three.”

UNIX SOLUTION

Their choice was Norsk Data’s
UNIX ®solution for retailers, and the
new ND-5100/xi minicomputers.
The expert shops will now be able to
reduce seven operations to one. At

the present time, they have to start by
writing the rental contract by hand.
Then the payment slip must be
prepared, and the amount entered on
the cash register. Later on, the cash
must be balanced and a report issued.
The report is then posted by the
administration, and at that point the
rental contract is ready. Finally,
write-off must be calculated if the
customer decides to buy the set.

With the new system from Norsk
Data, the whole process is handled in
a single operation, with the additional
advantage that data can be scanned
in.

OVERVIEW

This system is also a management
system, providing the manager of the
store with an overview of purchases,
sales and inventory. The system
provides answers to such questions
as: which salesmen have sold the
most, which TV sets sell best, where
have the profits been highest, which
brands are best-sellers, and do I make
more money on those than on other

brands? In addition, the service
workshops can be better managed,
and it is easy to see whether they pay
off.

The system will also be used for
database marketing activities and
sales projection.

The system is required to handle
communication between the expert
shops and Danexpert’s offices, so
that the activities in the individual
shops may be followed centrally.

Manager Ja Herri f Danex -
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The Danish Software House of Knudsen & Boysen A/S:

ND’s partner in the retail market

By Villy S. Rasmussen, ND Denmark

An article in this issue of ND-NEWS tells the story of
ND Denmark’s first UNIX ® customer. One of the decisive
factors in this sale was our cooperation with the sofiware
house Knudsen & Boysen A/S, and their expertise in

the development of systems for the retail trade.

Knudsen & Boysen was founded in
1986 as a software house with the
goal of developing total, adminis-
trative EDP solutions, especially for
the retail trade. The basis of the new
company’s comprehensive develop-
ment projects is the experience
gained by its founders in large EDP
projects for Danish commercial and
industrial companies. Among these
was a project for one of the largest
retail chains within radio and TV in
Denmark: TV-Ringen.

On this project Knudsen & Boysen
functioned as management con-
sultants supplying know-how and
support. Today the new company has
gained quite a reputation within their
field.

APPLYING THE NEWEST
TECHNOLOGY

Knudsen & Boysen have made a
point of being at the forefront of
technological development. This is
why all their solutions for the latest
version of UNIX are developed in
the programming language C. The
company claims that the use of
UNIX and C gives you several
advantages:

C s a general programming language
and easy to handle due to its limited

size. Because it uses a highly modular
data structure, it is very efficient. The
language was originally developed
and implemented under the UNIX
operating system and was not
designed for special application
areas. This makes it more widely
applicable.

The close connection between C and
UNIX makes it especially useful on
computers running UNIX, even
though C is today implemented
under several proprietary operating
systems. Hardware independence is a
special advantage with C. Appli-
cations in C will therefore be
particularly portable between
computers of varying size.

KNUDSEN & BOYSEN A/S

Activities:

Development and maintenance
of total administrative solutions
for the non-food retail business in
Scandinavia.

Organisation:
Located in Farum, northwest of
Copenhagen.

Employees:

15 EDP professionals with higher
technical and commercial
background

THE RETAIL SYSTEM

The core of the solution for the expert
chain, described in another article in
ND NEWS, is Knudsen & Boysen’s
Retail-System-2. This contains all the
necessary routines for a non-food
retail business whether it deals with
radio and TV, household appliances
or automobiles.

The system is designed arounda
database containing all the basic data
about stock and customers, plus
information such as the category of
an item, VAT codes, terms of

payment, depreciation percentages

etc. The database also keeps control
information for system control and

security.

Morten Knudsen and
Lars Boysen-Dinesen
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Knudsen & Boysen have delivered their retail system to the Danish expert chain

The main modules of the retail
system are:

CUSTOMERS AND SUPPLIERS,
which handles the maintenance of the
basic data on customers and suppliers
used in the other modules;

STOCK CONTROL, containing
basic data for the items and for
inventory control;

ACCOUNTING CONTROL, with
the function of controlling the overall
accounts of the business. It is
completely integrated with the other
modules, so that most of the
necessary data can be obtained
without manual input. Special steps
have been taken to make auditing
easy, and it is possible to monitor
several shops with one system.

CONTROL OF SALES,
CONTRACTS AND
PURCHASING (see diagram of
sales control module below). This is

Ih’\“l' B
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the module with the most advantages

order control, invoicing, writing of
tenders, control of hire, purchase and
rental contracts and the financing of
these. It will also be possible to
control maintenance contracts.

There is a wide variety of statistical
output and data which can be trans-
ferred to spreadsheet programs for
the initial steps in the budgetting
process.

A SMALL, PROSPEROUS
COMPANY

Knudsen & Boysen A/S today
consists of 15 EDP professionals:
system analysts, system designers and
programmers. The company con-
siders this the optimum size. Big
enough to ensure both good backup
for the customers and new develop-
ment, but small enough to keep
administrative overheads to a
minimum.

Apart from the retail system, the
company is also marketing another
specialty: a total administrative
solution for advertising agencies. A
young and resourceful company,
Knudsen & Boysen A/S is very

for the user. The module takes care of  welcome as a partner for Norsk Data.

. BOOK-
KEEPING

The sales control module of Knudsen & Boysen's system covers a variety of

Sfunctions
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The Swedish Royal Military Archives:

Armed for the future with UNIX'

A 50,000 metres high pile would be the result if all

books and documents which are administered and stored

by the Royal Military Archives in Sweden were put on top
of each other. The pile grows by 2,000 metres a year — the
quantity of new documents which annually is added to the
collection. The Archives have now installed a UNIX -based
EDP system to cope with their work. The installation is

part of a data-processing project within the Swedish

Defence Department called Struktur 90.

STRUCTURE 90

The Structure 90 Project is a plan for
an overall ADP strategy for the
Swedish Defence Department. The
aim of the project, which was already
under way in the 1970s, was to
acquire a decentralised, distributed
information system structure within
the armed forces. The intention was
to replace the existing centralised
system with a decentralised one
where data processing and storage
tasks could be performed by the users
themselves. In 1982/83 the armed
forces chose UNIX as their operating
system. This enabled them to have
standardised equipment throughout
the whole organisation and develop
their own portable applications.

With this as the common denomina-
tor, the various units within the armed
forces could all acquire their own
systems. In 1987 they reached a
general agreement with Norsk Data
to purchase hardware, communica-
tions solutions and software (in
addition to the software they had
developed themselves). Included in

the agreement, to satisfy their
demands, was the proviso that special
security routines must be imple-
mented in the system. With this as the
incentive, Norsk Data developed a
security system with refined login
routines and cryptic backup, etc. The
final product satisfied all the armed
forces’ demands, and in October this
year all restrictions with respect to
security were suspended. At this point
in time ND has delivered 25 mini-
computers to the armed forces, the
majority of them going to the Air
Force and the Defence Material
Administration — and to the Royal
Military Archives as well.

THE ROYAL MILITARY
ARCHIVES : PAST AND
PRESENT SIDE BY SIDE

The Royal Military Archives are
located together with other Defence
institutions not far from the centre of
Stockholm. All of the armed forces’
written documentation that will be
preserved for posterity is stored here.
Royal Military archivist Erik Norberg

KRIGSARKIVET

Activities:
Central archive for the Swedish
armed forces

Organisation:

Directly subordinate to the
Department of Defence.
Located in Stockholm

Employees:
37, among which 17 are scientific
staff whith Ph.D.s

Annual budget:

The Archives are financed by the
Department of Defence. Budget
for 1987/88 were some SEK 9 mill.

explains the role of the institute: “We
store material from all the Defence
units. We have documents dating
from the year 1500 up to the present
time. It is our job to collect docu-
ments to be preserved for the future
from the defence units throughout the
country, and to make sure the
material is accessioned and stored
properly.” Consequently, much of the
archivists’ work consists of travelling
around assisting Defence units in the
job of managing its material properly.
They see to it that the right
documents are preserved, and others
discarded, all in accordance with
general regulations. The Military
Archives are a service institution
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operating in cooperation with public
institutions, and providing resources
for military and civilian researchers
(both native and foreign). “In our
collections there is material that is of
interest in many connections”, says
Norberg. “The Archives consist of 33
subdivisions altogether, and the wide
range of material includes everything
from documents from the central
authorities via Defence regiments to
family archives and impressive map
collections. Among other things, it is
possible, both from older and newer
documents, to get hold of demo-
graphic information that is quite
difficult to find elsewhere. For this
reason we are also often used by
‘civilians’ who are engaged in medical
research using data relating to
military recruits, work injury studies
and so forth. One big customer group
are the historians who are writing
military histories of one kind or
another. Our large map collection is
quite popular as well. We get

Photo: FLC-FOTO

approximately 7,000 visitors a year.
To be able to work more effectively,
we’ve resorted to an EDP solution
with the NDIX V.2 operating system,
Mimer database, data processing
system and electronic mail.”

EASY ACCESS TO SOURCES

The institution’s largest storage
facility is down in the basement
below the Military Archives building
itself, 16 meters underground. Here
there’s metre after metre of shelves
filled with documents. The old
leather-bound, handwritten account
books and regimental journals are
works of art in themselves, in contrast
to the more prosaic documents
produced in our own day. All this
documentation will now be systema-
tised in a new database where it will
be easy to locate the material by using
a screen as the main searching device.
“We’re in the process of building up

the database”, says Ann Horsell, the
system supervisor. “First we are
putting in all of the information from
our old system, and after that we can
extend the base. We want it to be
possible to find out where you can get
information on a given subject. We
want to build up, for example, our
own name index. Considering the
fact that our archives are from
different units within the armed
forces, one entry word could refer to
many sources. Since the database is a
relational database, it can be
extended and complemented
according to our needs. Our goal is to
make it such that the researchers
themselves can search for the
information they need.”

SCEPTICISM TURNED
TO SHAME

The employees have been using the
text-processing system for some time

The Swedish armed forces use up-to-date technology at all levels: in their UNIX-running data-processing systems
purchased from Norsk Data and in their aeroplanes. The picture shows a Viggen plane developed by the Swedish

26  Defence landing on a Swedish country road. Swedish roads are constructed to function as landing strips if necessary
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The shelves of the Royal Military Archive contain altogether some 50 kilometres

of documents, many of which are beautiful pieces of handicraft. Military archivist

Erik Norberg shows a neatly kept account book from the 17th century

now, and their experience with it with
it has been positive. Each year the
Military Archives receive about 2,000
different inquiries which must be
attended to. Now the institute
believes that it will be possible to
reduce the work load by at least half a
man year, since the archivists them-
selves can do a lot of the writing
work. “For the time being we have 18
terminals”, Ann Horsell reports.
“Each archivist has his own screen.
There was a great deal of scepticism
among the users in the beginning. We
archivists are, after all, quite strongly
connected to the past, and preserva-
tion is our main concern. So, as you’d
expect, we're a fairly cautious lot
when it comes to anything new. We
like to do a good amount of thorough
testing and investigating before we
make any changes. Many of the users
were reticent at first, but now they’ve
discovered that the system has a
richer range of possiblities than they

thought, and now they can do things
themselves that they had to leave to
others before.”

A SOLUTION FOR
ALL DEFENCE UNITS

“The same cautious attitude meant
that we looked very carefully into the
matter before choosing a system”,
Erik Norberg tells us. “We were given
a free hand - we could select a
solution within the framework of the
Defence Department’s Structure 90
Project, or pick another one. The
civilian archivists are all equipped
with IBM PCs, so we also took this
possibility into consideration. At the
same time, we now have so much
interaction with other parts of the
Defence establishment that it would
be a definite advantage to run their
solution. Other departments within
the public administration were also in

favour of UNIX-based solutions, and
this gave us even more incentive to do
the same. Besides, when you get
down to it, ND’s solution and offer
were the best when it came to
satisfying our needs in the long run.
With all the possibilities for expan-
sion, we felt secure. We knew we
would get lots of help and support.

A strong plus was the fact that the
printers could make documents that
meet all the demands of archiving.”

Internal communication between the
terminals, printers and database is
secured by Ethernet. The Military
Archives haven’t yet built up com-
munications with the other Defence
units, but they have plans to do so
eventually. “We want to be able to
communicate both with other Defence
units and with civilian databases”,
Norberg continues. “With the
solution we have chosen we can do
this. Another factor that led to the
choice of Norsk Data was that they
have people who know how the
armed forces in Sweden are
organised — people who speak our
Janguage! They know what we’re
talking about when we explain our
wishes and needs”, he says. “We are
very satisfied with the collaboration
we've had with Norsk Data.”

By Oliver Moystad
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New and old ways of storing infor-
mation! Archivist Ann Horsell sits
behind a huge ledger for the
Admiralty in Gothenburg for the year
1734. Today, information is stored
and easily retrieved from the Military
Archives’ database
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Ross Drilling Company A/S:

UNIX goes offshore

Since oll first was discovered in the North Sea,
oil-exploration activities in Norwegian waters have

been extensive. New fields have been opened and new wells
drilled. Norsk Data has also had a part to play. Way up in
the Barents Sea, Ross Drilling Company A/S is searching
Jor oil from their platform Ross Rig. The platforms’
administrative system is part of the company’s

solution supplied by Norsk Data.

Ross Drilling’s head office is
situated in idyllic Sandefjord on the
Norwegian south coast. This little
town, known in Norway as the
‘whaling town’, was the base of
Norwegian whaling activities in the
Antarctic in the first half of this
century. One of the pioneers in this
area was Ross Drilling’s parent
company A/S Rosshavet, which in
1923 equipped the first Norwegian
whaling expedition into the Ross Bay
area in the Antarctic. The proud
whaling era lasted for almost half a
century and ended, as far as
Rosshavet was concerned, in 1965.
Today Rosshavet is active in another
business full of pioneers: oil and gas
exploration.

DIGGING FOR BLACK GOLD

The company had their first rig
constructed in 1975, and since then,
has played a key role in oil explo-
ration in the North Sea. In the period
1975-82 they found oil reserves worth
around ten times the Norwegian
national budget! Today the company
has two platforms, one is working in
the Barents Sea north of Norway, and
the other is currently undergoing
modernisation.

Erik Bye, financial consultant and
responsible for the EDP systems, tells
ND NEWS about Ross Drilling’s
activities: “Ross Drilling has been
very active in oil exploration in
Norway ever since the ‘gold rush’ in
the 1970s. Today, with the lower oil
prices, exploration activity is not as
intense as it used to be, but our
platforms still have plenty to do. We
have always been careful to be
technologically at the forefront, and
this has given us a good reputation.

For this reason we wanted to
purchase a new administrative EDP
system, with direct communication
between the platforms and the
on-shore offices. The first part of our
new system that we decided on was
SAMA, a maintenance program from
Safe Management Systems A/S. This
is a program which handles main-
tenance, spare part stock and
purchases on the platforms. Main-
tenance is essential to keep the
platforms running - one day with the
platform out of order means an
enormous loss. The SAMA system
tells you when different maintenance
tasks need to be performed, and thus
faults are prevented before they
occur. As SAMA runs under UNIX,
we knew from the start that this was

DR
COﬁ%i’

Activities:

Oil exploration in the North Sea
and the Barents Sea from the
drilling rigs ‘S/S Ross Rig’ and
‘S/S Ross Isle’

Organisation:

Head Office in Sandefjord,
Norway.

Base Offices serving the rigs p.t. in
Stavanger, Harstad and
Hammerfest

Employees:

275 on the rigs

27 in Head Office

10 in the Base Offices

the operating system we wanted.
Other systems required were
accounting, payroll and personnel,
plus of course the usual office
automation tools like word
processing, spreadsheets and so on.”

NORSK DATA HAD THE
SOLUTION

The company found what they were
looking for at Norsk Data. They are
now installing Unique applications
for payroll and accounting, which run
under SINTRAN, but will shortly
run under MS-DOS™ Word proces-
sing and Excel™from Norsk Data run
under MS-DOS. In addition there is a
personnel system developed by the
Norwegian company Offshore
Computer Services A/S, specially
tailored for platform personnel.
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Other features include Telex, which Ross Drilling took their time when become our own software house. It
can be sent directly from the choosing the system to fit their needs. ~ would cost us too much to develop
workstations, and an electronic The most essential functions were our applications further. Besides, the
payment system. The latter is made covered by their existing system, but ~ machines in our existing system are
possible with K-link communication they wanted to exchange their no longer in production, which

to the Norwegian Banks’ Payment self-developed applications for means that there are no opportunities
Office. standard ones. “We did not want to for further development, and main-

Photo: Husmo-foto

‘Ross Rig’, Ross Drilling’s platform in the Barents Sea. The platform’s maintenance system runs on UNIX machines
from Norsk Data.

N
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“We were very careful to find the right solution for our company. We wanted
to be sure to get what we wanted. After one and a half year’s careful study we
chose Norsk Data,” project manager Erik Bye says.

tenance costs are rising steadily. Since
we already had a system, we had time
to study the market thoroughly to
find the right solution. We spent one
and a half year between the start of
the project and signature of the
contract. It was important for us to
engage the users at an early stage;
they were involved in the choice of
both maintenance system and other
applications. We had a very demo-
cratic evaluation process.” Accounts
assistant Hilde K. Kristiansen
confirms that expectations are high:
“I am very impressed with the
possibilities of the OWSs, The
integration of WP, spreadsheet and
graphics is just great,” she says.

THE BEST
PRICE/PERFORMANCE RATIO

Ross Drilling’s system consists of an
ND-5200 with 8 MB memory
running SINTRAN together with an
ND-5100/xi serving the 19 OWSs in
Sandefjord and five OWSs in
Harstad and Stavanger. Each rig is
equipped with an ND- 5100/xi, three
OWSs and printers. Internal
communication is via Ethernet and
OpenLAN, whereas the different
units communicate via X 21.

When asked why they chose Norsk
Data, Erik Bye answered: “First of all
ND gave us a very good offer, with a

better price/performance ratio than
any of its competitors. The price
included all additional services,
consultancy, training and so on - and
so far, the service from ND has been
absolutely great. The installation has
until now been accomplished without
any major difficulties. Another plus is
the fact that ND has a very large
organisation in Norway ; they are
represented all over the country. This
is a great advantage to us, as our
platforms and base offices move
around the coast. There will always
be an ND office nearby, which can
give us service at short notice if
necessary. This hightens the reliability
of the system and hence of our
platforms.”

Ross Drilling believe that the
installation of the new system can
lead to rationalisation of their
administrative work. Erik Bye
emphasises the necessity of going
through existing work routines to see
how these can be changed to derive
optimal benefit from the new
opportunities. “New technology very
often requires new ways of organising
your work. We will now be able to
keep the number of staff at today’s
level, even when the amount of work
increases as we take responsibility for
the technical running of the
company’s newly purchased ship.
The solution from ND offers
flexibility and the potential for
growth.”

By Oliver Moystad
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“The possibilities provided by the-
OWSs from Norsk Data are
impressive,” says accounts assistant
Hilde K. Kristiansen

Scanned by Jonny Oddene for Sintran Data © 2023



New Products

New Products

Powerful networked database server
NOTIS-MAIL

PC Workstation sofiware
Industry-standard printers and fonts

Norsk Data announces a series of exciting products in

this issue of ND NEWS. Common to all is full support of

Norsk Data’s Extended Systems Architecture: an open product-
platform foundation, based on the best industry-standard and prop-
Hetary products, together with the “glue” that gives them the additional
value of working together in a networked system. Your Norsk Data
sales representative will be glad to give you further details on

how these products can help you and your organisation.

Product availability may vary from land to
land. Please contact your local Norsk Data
sales office (address and telephone number on
back cover) to determine availability in your

country.
ND tpServer FOR LARGE highly tuned database management
NETWORK DATABASES system, an SQL interface and

The ND tpServer includes a multi-
threaded database management
system designed for networked
system configurations. It has a true
requester/server architecture making
online applications capable of
accessing multi-gigabyte databases at
very high transaction rates.

The system is designed to fit into
Norsk Data’s Extended Systems
Architecture. The goal is to provide
users with a powerful desktop online
transaction system where 4GL
applications may be running on PCs,
freeing resources in the server for
heavy database operations. The user
benefits from running the application
in the PC - its flexibility,
user-friendliness and graphics
capabilities are becoming familiar to
more and more users.

The server features a well proven,

upgrading potential as needs grow. A
complete administrative package is
included as standard on the 310
Megabytes system disk, together with
a 2.2 Gigabytes backup unit and
Ethernet controllers.

Since availability is a key requirement
inan OLTP (Online Transaction
Processing) system, the ND tpServer
is equipped with disk mirroring,
coupled with fast verification and
online backup procedures. Avail-
ability may be further enhanced by
upgrading it to a fault-tolerant model.
This makes the system resilient to
both hardware and software failures.

The system incorporates a modular
multi-processor design. Capacity may
be increased by simply adding
processors.

Network access, database manage-
ment and disk 1/0 are all handled by

dedicated 32-bit processors. Balance
is achieved by supporting the con-
figuration with the appropriate
number of network and storage
processors.

Designed to fit into limited office
space, the C-cabinet model series
contains up to 2.200 Megabytes of
internal storage and can accom-
modate up to 150 users. The
L-cabinet model series includes a
Filestore and can be delivered with
up to 30 Gigabytes of disk storage.

AN OPEN MAIL SYSTEM -
NOTIS-MAIL

NOTIS-ID is one of the most

successful electronic mail systems in
Europe, providing electronic mail

services for multinational ND

customers. Now, Electronic Mail is
expanding outside organisations.

From being an intra-organisational

tool it is becoming inter-

organisational. In order to 31
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NOTIS-ID is one of the
most successful electronic
mail systems in Europe

B
communicate
between
organisations,
international systems. (X.400 is the international
standards must be standard recommended by CCITT
followed, but proprietary solutions facilities. It is fully integrated with for Message Handling Services, and
may give the best price/feature/ NOTIS-ID, and can communicate 1s available on DEC, IBM and
performance benefits. with ND customers’ existing mail Unisys systems, among others).

systems, but it also provides X.400

ND’s new product in the NOTIS integration allowing communication  The user interface for NOTIS-MAIL
family, NOTIS-MALIL, provides both  worldwide with all other X.400 closely resembles NOTIS-ID’s, so

Scanned by Jonny Oddene for Sintran Data © 2023



Photo: Mark Cabot

Photo: Ola Wiig-Hanssen

New Products

The ND tpServer range is announced. Performance is rated at 5-45 tps

(TPI benchmark)

The D and E versions of NOTIS-Calc
spreadsheets can now be converted to
Excel worksheets. Excel is one of the
best spreadsheet programs on the
market, offering e.g. WYSIWYG
(What You See Is What You Get)
viewing of spreadsheets, databases
and a variety of charting options

that existing 1D users can switch to
NOTIS-MAIL quickly. However, it
has been expanded with improved
help services and pop-up menus to
aid new users, or existing users
wanting to use the following
extended functions available in
NOTIS-MAIL: automatic message
forwarding (e.g. when on holiday),
improved directory and mailing list
services and journal services for
logging incoming and outgoing mail.

NOTIS-MAIL requires more
machine resources than NOTIS-ID,
but it handles network resources
more efficiently by optimising
message distribution to multiple
recipients over the same network
segment. Customers will therefore
often wish to install a combination of
NOTIS-ID and NOTIS-MAIL nodes
on their network, to provide the best

balance between machine and
network load.

ADVANCED PROGRAM-TO-
PROGRAM COMMUNICATION

Norsk Data announces the ND SNA
APPC-LU 6.2 Library I1, a software
emulation of Advanced Program-to-
Program Communication (APPC). It
is designed to allow application
programs on ND systems to com-
municate with CICS® application
programs on IBM hosts in an SNA
network.

Application programs use the
Conversion Verb Interface in the ND
SNA APPC-LU 6.2 Library II to send
and receive data from both custom
LU 6.2 applications and IBM
host-based applications like DISOSS®.
The ND SNA APPC-LU 6.2 Library
I controls the allocations of SNA
sessions to application programs,
provides end-to-error reporting
capability and synchronises
processing when two applications are
communicating.

ND SNA APPC-LU 6.2 Library 11 is
part of a complete line of IBM-
compatible data communication
products from Norsk Data. These
products are based on a consistent
modular design, utilising the same
SNA GATEWAY Il for all the SNA-
compatible software. This design
allows a single system to support
APPC concurrently with 3270 and
RJE and other logical unit types.

GETTING MORE WITH LESS

OpenLAN TCP/IP Access Module/
111 is a complete OpenLAN software
package for serving ND Office
Workstations, terminals and printers
over the Ethernet 111 controller. The
software consists of an OWS Access
Server, COSMOS/Telnet/FTP

Client version C and the TCP/1P
Basic Module/I11. The hardware, the
Ethemnet I1I controller for MF-bus, is
a new high-end processor which
includes a fast Motorola 68020
processor and 2 MB of memory.
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With MICROGRAFX Designer™ all sorts of drawings, graphics eitc. can be
created and printed directly on a Postscript™ printer or exported via Clipboard
to NOTIS-PET

With the package, ND server systems
in an OpenLAN network can now
support up to 124 PCs, terminals and
printers. One Ethernet I11 controller
card replaces five terminal cards (or
40 users/devices). An additional
Ethernet 111 card, without new soft-
ware, replaces an additional 5 to 10
new terminal cards. This means lower
costs. Up to four Ethernet controllers
can be installed in one ND-5000
system.

With more powerful controllers and
OpenLAN TCP/IP software, the
problem of communication hardware
and software bottlenecks is solved.
Serving PCs, terminals and printers

with the same 1/0 controller means
easy and flexible configuration and
expansion. Since TCP/IP, FTP and
Telnet server software is included in
the TCP/1P Basic Module/II1,
remote log-in and file transfer from
other vendors’ PCs and systems are
possible without any additional
software. Cheaper and more flexible
network solutions are possible. The
terminals and other devices are now
‘owned’ by the server. With the
Ethernet I1I controller directly
attached to the MF-bus, faster
response to terminals and PCs is
assured. Communication speed is
measured to be 3 to 4 times faster
with the Motorola 68020 processor,
compared with the 68000.

UNIQUE 4GL FOR THE OFFICE
WORKSTATION

With UNIQUE I1 ON-LINE ",
customers can now port applications
developed in DIALOGUE-I from
ND servers to workstations and
retain the concurrent sharing of
information with other OWS PCs and
asynchronous- terminal users
through the SIBAS DBMS running
in the ND server.

A major benefit is that screen-
intensive applications refresh on the
PC screen faster; another is the
increased potential for using graphics
and complex help forms. Since screen
manipulation and the application are
offloaded from the server, resources
are freed to run the DB more
efficiently.

NOTIS-CALC TO Excel ™
CONVERSION

Excel Convert Calcis a new package
making it simple to convert versions
D and E of NOTIS-CALC spread-
sheets to Excel worksheets. One of
the best spreadsheet programs on the
market, Excel enjoyed considerable
success in the Apple Macintosh
environment, then became available
under MS-DOS. Norsk Data now
bridges the gap between the server
and PC/Windows worlds, making it
possible for the user to convert his
NOTIS-CALC files to Excel in most
languages. The conversion is inde-
pendent of the communications
media to the ND server.

MICROGRAFX Designer ™

A powerful graphics application for
creating a nearly unlimited range of
drawings, illustrations, art, diagrams,
logos, maps, mechanical and electri-
cal drawings. Files can be printed
directly on a Postscript printer or
exported via Clipboard to a
NOTIS-PET publication. A library
(ClipArt) with hundreds of profes-
sionally made symbols and drawings
is available to save time. A limited
version is supplied with the package.
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ND OFFICE LASER 708

MICROGRAFX Graph Plus ™

Many of the drawing features of
Micrografx Designer are included in
this business graphics package. Tts
strength is in creating charts,
diagrams and graphs for business or
technical purposes —~ with complete
control over all aspects of the chart’s
appearance. Like Designer and
Excel, Graph Plus charts can also be
transferred to NOTIS-PET via the
Clipboard.

SINTRAN MS-DOS™SERVICE

This is a SINTRAN utility for
transferring files from SINTRAN to
an MS-DOS formatted diskette, or
vice versa. It includes facilities for
showing file information and
formatting high-density diskettes in
MS-DOS format. The utility uses the
SINTRAN diskette drive; transfer of
data is done by physically moving the
diskette between the PC and the ND
system. No physical communication
links are required.

ND OFFICE LASER 708

This printer uses the industry-
standard interface HP LaserJet ™
series 1. It prints eight pages per
minute and gives a graphic resolution

of 300 X 300 dpi. It supports text and
graphics from NOTIS-WP as well as
printout of forms and logos. Support

_—
P

is also given for Excel and other PC
software; all that is required is an HP
LaserJet series I driver. It may be
connected to any PC, workgroup
server or ND host machine.

The Office Laser 708 marks Norsk
Data’s transition to industry
standards in the printer area. This
policy will continue in future printer
products.

PUBLISHER 19”

A super-high-resolution black &
white monitor is now available with
the OWS-55 and OWS-85 work-
stations. Screen resolution is 1600 X
[280, giving an excellent image. Its
dual A4 page viewing capability
makes it well suited for use by
CAD/CAM and Desktop Publishing
professionals, as well as others who
require very high resolution viewing.

—

Screen resolution is 1600 X 1280, giving an excellent image.
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Norsk Data is a European-based company in the
Information Technology industry. It emphasises
products and services which increase its cus-

tomers’ groductivit}r and competitiveness. This is

achieved through o

fering en

-user solutions.

These typically consist of an integrated
Networked Information System, involving both
hardware from the Company’s range of 16-bit and
32-bit general-purpose computer systems and
software, developed inhouse or in cooperation
with application development companies.

CORPORATE
HEADQUARTERS
Olaf Helsets vei 5
P.O.Box 25, Bogerud
N-0621 Oslo 6
Tel.; +47-2-626000
+47-2-627500
Tix.: 0056-78284 nd n
Telefax: 47-2-29679% (A)
Manufacturing:
Telefax: 47-2-282494 (A)

NORWAY
Olaf Helsets vei 6

Tix.: 78661 nd n

Telefax: 47-2-628001 (A)
Bergen, tel.; +47-5-288000
Porsgrunn, tel.: +47-3-559300
Sandnes, tel.: +47-4-625200
Tromse, tel.; +47-83-80900
Trondheim, tel.: 447-7-921222

ND COMTEC

Olall Helsets vei 6

P.0.Box 70, Bogerud

N-0621 Oslo 6

Tel.! +47-2-628000

Tix.: 056-T8661 nd n

Telelax: 47-2-628001 (A)

Sweden, tel,; +46-T60-98850
Denmark, tel.: +45-9-157440

United Kingdom, tel.: +44-635-35544
‘West Germany, tel.; +49-208-48441
Finland, tel.: +358-0-35881 |

The Netherlands, tel.: +31-3402-72411
France, tel.: +33-1-45371200
Switzerland, tel.; +41-1-840-2322

ND INTERNATIONAL
OFPERATIONS

Olafl Helsets vei 6

Tel.: +47-2-628000
Tix.; 0056-79570 nd n
Telefax: +47-2-628001 (A)

SWEDEN

NI Norsk Data AB
Kanalvigen | A

5-194 83 Upplands Vasby
Tel.: +46-T60-98400

TIx.: 0054-15255 nordata s
Telefan: + 46-760-86297 (A)

New address from 01.04.89:

ND Norsk Data AB
Johanneslundsvigen 12-14

S-194 83 Upplanas Vasby
Gothenburg, tel.; +46-31-86 98 00
Lulea, tel.: +46-920-68055
Malmd, tel.: +46-40-70510
Viixjo, tel.: +46-470-18500

ND-Application
5-851 83 Sundsvall
Tel.: +46-60-154150

Upplands Visby, tel.: +46-T60-98400

DENMARK

Norsk Data AS
Lautruphej 1-3

P.O.Box 232

DK-2750 Ballerup

Tel.: +45-2-685053

Tix.: 0055-35567 nd dk
Telefax: +45-2-680614 (A)
Copenhagen, tel.: +45-2-681200
Odense, tel.: +45-9-157440
Arhus, tel.: +456-161166
Aalborg, tel.: +45-8- 189009

FINLAND

Oy Norsk Data Ab
Pukinmienaukio 2

Box 45

SF-00721 Helsinki

Tel.: +358-0-358811

Th.: 0057-124242 ndfin
Telefax: + 358-0-3454662 (A)
Service: +358-0-358944
Oulu, tel.: + 358-81-227002
Rauma, tel.: + 358-38-240400

UNITED KINGDOM

Norsk Data Ltd.
Benham Valence
Ni

ewbury,
Berks RGi16 8LU
Tel.: +44-635-35544
Tix.: 0051-849819 norskd g
Telefax: +44-635-34005/13647 (A)
London, tel.: +44-1-387-0922
Warrington, tel.: +44-925-823880
Edinburgh, tel.; +44-31-316-4567
Birmingham, tel.: +44-21-707-5230
Giosforth, tel.: +44-632-842213
Leeds, tel.: +44-532-304455
Herlford, IE! +44-992-552781

fol: +44-734-502662

WEST GERMANY

Norsk Data GmbH
Thomasstrasse |0-12

D-6380 Bud Homburg v.d.H.
Tel.: +49-6172-4080

Tix.: 00414175053 nd d

Telefax: 49-6172-22930 (A)

Bad Homburg. tel. +49-6172-3008-0
Berlin, tel.: +49-30-882 7317
Hamburg, tel.; +49-40-227022-0
Hannover, tel.: + 49-51 1-56006-0
Milheim, tel.; +49-208-4844-|
Munich, tel.: +49-89-02 8007-0
Milrster, tel.: +49-251-71028
Stuttgart, tel.: +49-711-79968-0

Norsk Data has research and development
laboratories and manufacturing plants in several
European countries. Its strong end-user orientated
organisation for sales and customer support
operates in 16 countries through 85 offices.

The majority of the Company’s customers are
end users, such as industrial and commercial
organisations, public authorities, research and
educational institutions, defence agencies,
newspapers, publishers and printers, and system
builders who purchase Norsk Data computers on

an OEM basis.

BELGIUM

Wordplex Belgium S.A.
Excelsioriaan 23

B-1930 Zaventem

Tel.: +32-2-71251560
Tix.: (046-25080 wpx bel
Telefax: 32-2-T210981

FRANCE

Norsk Data Paris

Secteur d" Activités

“La Grange-Dame-Rose™

6, Avenue du Maréchal Juin
F-92360 Meudon-La-Forét
Tel.: +33-1-45371200

Tix.: 632 635 nd panis
Telefax: +33-1-40940125

Ferney-Voltaire, tel.: +33-50408576

IRLAND

Norsk Data Ireland Lid. AS

IDA Industrial Estate, Santry Avenue
Dublin 9,

TIf.: +353-1-427244

Tlx.: 00500-33648 ndil ei

Telefax: +353-1-427182

LUXEMBOURG
Wordplex Luxembourg
Rue de |'Industrie No.5
L-1811 Luxembourg
Tel.: +352-496167/8/9
Tix.: (420-3324 wpa lu
Telefax: 352-484731

THE NETHERLANDS

Norsk Data Nederland B.V
Brugwal 5

PO, Box 500,

NL-3430 AM Nieuwegein
Tel.: +31-3402-72411

Tlx.: 0044-80940 nd nl
Telefax: + 31-3402 72400

SPAIN

Norsk Data - Wordplex Espafia S.A.
Pased de Gracia 50

E-080(07 Barcelona

Tel.: +34-3-2152287 +

Tix.: 0052-98220 awp e
Telefax: +34-3-2152287
Bilbao, tel.: +34-94-447 45 50
Madrnid, tel.: +34-3-431 7229
Valencia, tel,: +34-6-373 73 18
Sevilla, tel.: + 34-54-228850

SWITZERLAND

Norsk Data (Switzerland) S.A
Chemin du Viadue 12

CH-1008 Prilly-Lausanne

Tel.: +41-21-250122

Tix.: 450 218 ndl ch

Telefax: +41-21-255594 (A)
Geneva, tel.: +41-22-989100
Regensdorf, tel.: +41-1-8402322
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HONG KONG

Norsk Data International
1902 Wing on Centre

111 Connaught Road

Hong Kong

Tel.: +852-5-411912/412053
Tix.: (0802-61681 ecshp hx
Telefax: 4+ 852-5-8151095
USA

Norsk Data N.A., Inc.
Westhorough OfTice Park
1800 West Park Drive, Suile 150
Westbarough
Massachussettes 01581

Tel.: + 1-508-366-4662

Tix.: 00230-921740 norsk well
Telefax: + 1-508-366-0306 (A)

AGENTS AND
DISTRIBUTORS IN:

FRANCE

Matra Datasystéme S.A. Paris
Tel.: +33-13-0589800

Tix.: 0042-699039 matdata

ICELAND

Norsk Data Iceland

Tel.: +354-1-673711

Tix.: 005194017565 rast g
Telefax: 095-354-1-673787
ref, no. 19011685

INDIA

Norsk Data Tndia Py, Ltd.

Tel.: +9144-419217/419126

Tix.: (081-417892 ndil in
417620 carb in

PAKISTAN

Norsk Data Pakistan (P) Lid.
Tel.: +92-51-851446

Tix.: 0082-54234 nd pk

THAILAND

Norsk Rata Thai Ltd,
Tel.: +66-2-253-9882/4
Tix.: 0086-20581 ndscan th
Telefax: -+ 66-2-253-9884

RIO DE JANEIRO/BRASIL

NB Computadores

Tel.: +55-21-252 72718
Tix.: 0038-21-22752 rtec br
Telefax: +55-21-232 3411
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