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The Future of
the Personal
Workstation

This document summarises the main management
messagesfrom Foundation Report 63, published in
April 1988. Thefull report is available to members
of the Butler Cox Foundation.
Today, most organisations provide computer
support for many, if not all, of their office workers.
This support usually comprises a computer
terminal, or a personal computer, or a specialised
technical workstation
all of which are referred
to in the report as personal workstations . The
investment in workstations and personal computers, together with the costs of software, training, and user support, now represents a substantial
proportion of most organisation s expenditure on
information technology. Although workstation
technology continues to develop rapidly, giving
increased performanceforless cost, there arestill
problemsto be overcomeif the technology is to be
applied effectively. The equipment suppliers are
trying to address someof the problems, but it will
be several years before workstation products
provide all the facilities requiredby office staff. We
believe that the gap between whatis available and
what is needed calls for immediate action by
systems departments, who should revise their
overall IT policy to take accountof the increasing
importance of workstations, and should reorganise
the way in which they provide support for
workstation users.

The distinction between the

different kinds of workstation

is disappearing

To date, three kinds of workstation have been used
to support office workers:

Dumb terminals linked to remote computers,
typically used by clerks to support data
capture, or to retrieve information from computerfiles.

Standalone personal computers (PCs) or
workstations, typically used by managers or
planners for processing spreadsheetdata, or by
secretaries and typists for word processing.
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A technical workstation

Technical workstations, typically used by
draughtsmenor engineers for design work.

The technical distinctions between these various
kinds of workstation are beginning to disappear.
Dumb terminals are being provided with their own
processing powerso that clerks can process data as
well as retrieve and alter it. Standalone PCs are
being provided with communicationscapabilities
so they can pass information to and from each other
and remote computers. And the performance of
PCs is being enhanced by increased processing
power and memory, and by higher-definition
screens, which meansthat the more sophisticated
PCs can now providefacilities similar to those
available with technical workstations.
It is therefore necessary to examine the likely
developments in computer terminals, PCs, and
technical workstations as a whole. (However, the
report does not attempt to consider the future of
industry-specific workstations such as banking
terminals or supermarket checkout terminals.)

A Management Summary

The widespread use of
workstations has implications
for the business and for the
systems department

The widespread use of personal workstations has
importantimplications bothfor the businessand for
the systems department. A representative sample
of Foundation membersnowhas an averageof one
workstation per three-and-a-half office workers,
and the average penetration is expected to increase
to one workstation per two workers in the next five
years (see Figure 1). Twenty-threeper centof these
organisationsalready have one workstationforall
their office staff; a further 14 per cent expect to do
so by 1993.

The high penetrations predicted for 1993 mean that
there will be substantial investments in equipment
and, more importantly, that there will be significant
changesin the waythe organisation operates and
its staff work. In particular, there will be substantial
increasesin the time andeffort required to train
and support workstation users.

The higher penetrations of workstations, and the
nature of their usage, will also have important
implications for the systems department. Workstations will not be usedjust as personalsystems by
Figure 1
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end-user computing enthusiasts. Instead, they will
become the most usual meansof accessing corporate systems and databases. As such, workstations will no longer be an adjunct to the mainstream systems, but will be an integral part of them.

The mostsignificant
workstation problem is
ease-of-use

Ourresearch has shownthat workstation users, in
the main, have modest needs
but that they do
wantto be able to use their workstations to access
data held anywherein the organisation s computer
systems.

To put it simply, workstation users wishtobe able
to use data held on any relevant system (internal
or external), but especially mainframe systems,in
as easy and as inexpensive a manneraspossible. In
particular, they want to be able to use the workstation in precisely the same manner, regardless of
the type or make of computer(andits software) to
which their workstation happens to be connected.

Today, workstation users are prevented from doing
this by difficulties arising from a lack of standard
interfaces, a lack of software and keyboard standards, and from problemswith interworking and
communications (see Figure2). If these ease-of-use
problemsare considered in conjunction with our
finding that, by 1993, there will be a majortrend to
using networked intelligent workstations, an
alarming prospect emerges. Unless major progress
is madeon defining and using commonstandards,
the resulting confusion of emulators, code convertors, and black-magic software needed to
overcomethe lack of standards suggeststhatit is
evenlesslikely that workstation users needswill
be met.

Users are also concerned about the confusion of
workstation products, the changes to operating
systems and standards, and suppliers merging and
going out of business. They are even more concerned about the lack of enthusiasm and support
from their own systems departments. Thesigns are
that the suppliers will make progress in solving the
ease-of-use problemsbut that systems departments
have not yet recognised the need for them to make
some radical changes in their approaches and
attitudes to supporting workstation users.

Most systems departments have
paid insufficient attention to
workstation users needs

Unfortunately, workstation users problems are
aggravated because many systems departments
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Figure 2. The most important user concernis ease of use. It is also the underlying cause of many of the other

concerns
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Interviewees were asked to rate their concern about eachof the problemsas high, medium, low, or no concern. A concern

rating of 100%meansthat all of them rated their concern as high; a concern rating of 0% meansthatthey all rated the problem
as being of no concern.

have notpaid sufficient attention to workstation
users and their needs:

Wheretechnical policies exist, they tend to
concentrate on products and suppliers
restricting the users choice without considering the users requirementsor the underlying
architecture or standards issues. (Figure 3
overleaf showsthe contentof typical technical
policies for workstations.)

Mosttechnical policies do not cover workstation programming languages and backup
and recovery procedures, partly because of a
belief that workstations are personal tools, and
that users should therefore be responsible for
setting up their own procedures, and partly
from a belief by systems staff that the new
development tools used with workstations

(particularly PCs) are not suitable for developing real systems.

Wherea workstation support unit (sometimes
called the information centre)exists, it tends to
offer tactical (equipment selection) and operational (help-desk) support rather thanstrategic
support. (Typical activities carried out by workstation support units are shown in Figure 4.)

Most workstation support units are regarded
by other systems staff as not being part of the
systems department s mainstream activities.
Such units deal with workstations and workstations only
using methods, techniques,
andtools different from those used by other
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systemsstaff. The fact that a separate unit
has beenset up is often seen as an admission
that traditional development and support
approaches were inadequate.

The typical workstation support unit is often
staffed by technical mechanics whoare very
capable in termsof installing equipment and
in understanding the latest technical intricacies. They are, however, unlikely to be
concerned about whether an application is
actually suitable for a workstation.

Thus, workstation support unit staff are not
involvedin formulating the organisation s overall
information technology plans. The systems departmenthas carefully isolated thesestaff (sometimes
quite literally) from whatit regards as the organisation s real computinginterests.

So what is the task that will face the systems
department over the next five years? How will
personal workstations evolve and how will workstation suppliers respond to the ease-of-use
problems?

By 1993, the majority of
workstations will be intelligent
and networked

Figure 5 (on page 5) showsthat, today, nearly
70 per cent of all personal workstations in the

A Management Summary
Figure 3 Content of technicalpolicies for workstations
Percentage of policies covering the particular area
Area of coverage

0

10

20

30

40

50

60

70

80

90

70

80

Operating systems

Communication interfaces

Programming languages

In our survey, 88 percent of organisations had a technical policy for workstations

Figure 4 Activities carried out by workstation support units
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Figure 5 Linked intelligent personal workstations will become the multifunction device
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organisations we contacted during our research are
dumb terminals used for data-entry purposes.
However, the situation is changing rapidly, and by
1993 the vast majority of workstations will be
intelligent and will be linked
either to other
workstationsor to the organisation s mainstream
systems and databases, or a mixture of both. Dumb
terminals will not disappear altogether
in dataentry departments, especially in banks and insurance
companies, the dumb terminal will continue to be
the most economic device.

Moreover, the numberof applications for which
individual office workers use their workstationsis
expectedto increase. In five years time, personal
workstations will no longer be devoted to just one
or two applications but will be used to support
severalof the tasks each office worker performs(see
Figure 6 overleaf). Hence, the distinctions between
the variouskinds of workstation and betweentheir
applications are becomingless significant. By 1993,
the majority of workstation users will expect to
perform upto six different functions on each workstation. Word processing, spreadsheetcalculation,
and downloading data for local processing will
predominate but there will be significant growth
in using existing workstationsfor additional applications such as electronic mail and other office
automationtasks. A further additional function
desktop publishing
will become important,
especially in conjunction with computer-aided
design and manufacturing applications.

Ease-of-use problems will
be resolved

Ourdiscussions with the most influential suppliers
suggest that they will address manyof the ease-of-
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use concerns in time for the move to linked
intelligent multifunctional devices. Perhaps the
mostsignificant announcementin 1987 was SAA
systemsapplication architecture which defines
a wide range of standards going well beyond anything seen before. SAA was, of course, announced
by IBM, butit will be available to all suppliers. We
believe that SAA reflects the recognition by suppliers of the need to make workstationsan integral
part of corporate systems. One element of SAA
concernsthe userinterface, and defines standards
for presenting information ona display screen and
for interfacing with it. (The SAA user-interface
standardsare similarto the display standards used
on the Apple Macintosh.) Other elements are concerned with programming standards and communications standards. At present, however, SAA is
little more than a concept,andit remains to be seen
howfar the implementation of SAA will go to achieving equipment and software independence. Nevertheless, SAA is important because, if nothing else,
it has focusedall suppliers attention on ease-of-use
issues, and wepredict that there will be similar
initiatives from other suppliers as a consequence.
Someof the SAA conceptsare being implemented
in Microsoft's OS/2 workstation operating system
(which will be availableto all suppliers) and in IBM s
proprietary version OS/2EE (extendededition).
Webelieve that, eventually, OS/2 will become the
dominant workstation operating system but not
until the mid 1990s. In the meantime, the leading
independent software suppliers have announced
their commitment to OS/2 and are preparing to
write OS/2 applications.
Ease-of-usewill also be improved because the basic
workstation will contain many more built-in
functions, removing muchof the need to customise

A Management Summary
Figure 6 Individual workstations will be used for an
increasing numberof applications
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as the primary entry point to the organisation s
information-processing systems depends on the
quality of service and support provided both by the
suppliers and by the systems department:
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workstations with add-on boards, and simplifying
their installation and support. Also, because workstations will operate ina networked environment,
they will no longer need their own discdrives. Data
will be stored and accessed via file servers. The
basic workstationof the futurewill therefore bea
muchsimpler device than today s, and could cost
as little as $200 by 1993. When support costs and
shared network-resource costs are taken into
account, we predictthat, in 1993, the total cost of
a workstation will be abouta thirdless in real terms
than the total cost today. However, a higher proportion of the costs will be support-related.

By combiningthe users requirementsfor easy-touse multifunctional workstations with the likely
developments in workstation technology and
hardware, we can predict the characteristics of the
personal workstation of the future.

The future workstation will be

an integral componentof
corporate informationprocessing systems

perform the functions carried out by today s
departmental minicomputers. Most of an organisation s computerprocessing will be performed by
such workstations, except for mainstream batch
and transaction-processing applications and database maintenance functions, which will continue
to require mainframe systems with dumbterminals.
Furthermore, workstations and mainframeswill be
interlinked in a way that permits application-toapplication communications.

By the beginning of 1993 we foresee the emergence
of a two-tier computing environment (which is
depictedin Figure 7), consistingjust of mainframes
and interlinkedintelligent workstations. The workstations will be connectedto a local area network
and thence to file servers, print servers, and
communication servers. Often, workstations will

Thesuppliersrole is to provide products that
allow transparent and simple accessto all parts
of the information-processing network. The
extent to which suppliers fail to meet this
responsibility will determine the level of user
support required from the systems
department.

Thesystemsdepartment s role is to determine
how best to incorporate personal workstations
in the overall systems architecture, and to
provide the. appropriate policies and user
support to ensure the chosen approach is
successful.

Systems departments must
recognise the importance
of personal workstations and
adopt plans for standards,
policies, and training

Success will depend on the systems department s
ability to recognise the importance of personal
workstations, to take accountof their implications
inallits planning activities, and to make up for the
suppliers inevitable shortcomings. Webelieve that
Foundation members need to plan now for:

The adoption of industry-wide standards for
the userinterface, for system development (so
that hardware-independentapplications can
be written and so that application-to-application interworking can be achieved), and for
networking.

A possible change in workstation operatingsystem policy, and preparation for the implicationsof the policy. In particular, a positive
decision should be made about whether
(and when) to moveto the OS/2 workstation
operating system.

The development of internal standards for
data management, security, and integrity
purposes, and for the use of the network.
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Figure 7 Future systemsarchitecture
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Theprovision of professional support to underpin the planning and the standards, to resolve
the problemsthat arise when departures from
the standardsoccur, andto help users exploit

The increased importance of the personal work-

The development of a comprehensivetraining
programmecovering the manyareas of change.

have a much greater responsibility for managing
the way in which workstations are used throughout the organisation. Unfortunately, our research

fully the workstation facilities available to them.
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Different training courseswill be required for
the user community and for systemsstaff.

station means that the systems departmentwill

A Management Summary
suggests that most systems departmentsareillequipped to take on the expandedresponsibility.
In particular, they must rethink the way in which
support for workstation users is provided.

Workstation support must be an
integral part of the systems
department s activities

Thefirstpriority is to review the whole concept of
the workstation support unit (often knownasthe
information centre). We believe the time has come
to abandon the concept of a separate unit. Instead,
workstation support and services should be provided by the existing functions of the systems
department. These functionswill have to provide
amuchbetterservice (especially in the time taken
to develop and implement new applications) than
they have been used to
but by adding workstation techniquesandtools to their skills portfolio
they should be equipped to accept the additional
responsibility.
Weurge Foundation membersto prepare for the
increasing importance of the workstation by reviewing their existing workstation support and
services arrangements now, and by making the
necessary changes. We recommendfouractions:

Establish a business supportfunction with the
responsibility of ensuringthat all information
technology is deployed in the best interests
of the organisation as a whole. This function
would contain the IT planners, business
analysts, and user-liaison staff. It would also
be responsible for user training and for data

management.

Use workstation techniques and tools for
systems development. This could come about
as a result of absorbing workstation support
staff and their skills, experience, techniques,
and tools into the systems development department, and thus breaking downtheresistance of

traditional development staff to using the
advanced tools pioneered by workstation
users. In this way, advanced system building
tools will begin to have an impact on the
traditional developmentareas.

Provide a single help-desk contact point. At
present, most organisations provide separate
help desks for data processing and personal
computer users. This arrangement was
adequate whilst most workstations were used
for asingle purpose and werenotinterlinked.
It will not work in a multifunction, interworked environment because workstation
users will not know whoto turn to for advice.
Equally, workstation users will expect (and
deserve) a better service than that provided by
today s help desks, which are often operated
by staff ona part-time basis who are expected
to perform other duties at the same time.
Furthermore, many help-desk staff have not
received anytraining in their role.

Recognise the importance of lead users. All
organisations have some users who become
so interested and motivated that they gain
significant practical experience and eventually
begin to advise their colleagues, albeit
unofficially. To date, most system departments have tended to regard the efforts of
these individuals as a nuisance andaninterference. However, by recognising the importance of these individuals and providing them
with encouragement and support, systems
departments can channel their enthusiasm
and expertise into constructive usesthat will
benefit the organisation as a whole.

Theinevitable result of these actions is that the
workstation of the future will cease to be just a
personal tool used by individuals to help them to do
their jobs better. Instead, it will becomea vital
componentof the organisation s overall computing
architecture, allowing users to access any other
computing resource or data in a consistent and
trouble-free manner.
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technology and its application.
The Foundationpublishes six Research Reports each year together with a
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range of meetings that provide Foundation members with a regular
opportunity to exchange experiences and views with their counterparts in
other large organisations.
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