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This paper describes aspects of applied research related to the development of information systems. There is a
proliferation of information systems development methodologies and some confusion has resulted. Methodologies are
classified into six broad themes, but experience suggests that no methodology can be appropriate to all situations. A
contingency framework called Multiview has been devised which includes descriptions of relevant techniques and tools.
The analysts and users select those aspects of the approach which are appropriate to the context, in effect creating a
unique methodology for each application. The approach has been used in a number of applications and these

experiences have led to modifications of the framework. In the cycle of action research there is close interaction

between theory and practice and between the researcher and the practitioner. The paper describes the learning process
and discusses some lessons learned from this experience. It also puts forward conclusions about the methodology
framework, the strengths and problems of using a contingency approach, and of action research in information systems.
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1. INTRODUCTION

The work described in this paper is outlined in Figure 1

1. Area of concemn
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which has eight parts. There has been a proliferation of confusion over LS. 2. Ideas
information systems development methodologies (1) over methodologies \ Comparison and
classification of IS

some years and this has led to practitioners, researchers
and teachers being confused about which methodology is
‘best’. A significant part of our work (and that of many
others) has therefore been comparing and classifying
information systems development methodologies (2),
and in Section 2 we discuss six broad themes to
information systems development.

However, we argue that it is unreasonable to rely on
one approach. Each of the themes has strengths and
weaknesses and our practical work suggests that tools
and techniques appropriate for one set of circumstances
may not be appropriate for others. The appropriate

3. Problem context

Analysis, design and
development of L.S. using
systems analysts and users
as problem solvers
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methodology will depend on the context (3), that is, the | P -
organisation itself and the users and analysts who are

developing the information system. As argued in Section / 7

3, it is not feasible for analysts to know sufficiently well ! 4

many methodologies, one which is chosen for each oy

problem situation. On the other hand, it is also
unreasonable for analysts and users to choose techniques
and tools without any methodology framework to guide
their choice. There are too many possible alternatives
and too many decision points. A compromise is to use an
approach where the choice of techniques and tools can
be made within a loose methodology or framework (4).

In Section 4, we describe a contingency framework,
called Multiview (5), which is partly a synthesis of many
of the themes discussed in Section 2 including modifi-
cations of techniques and tools (6). An important aspect

methodologies into six
emerging themes

4. Theory

i

L.S. definition and
development using a
contingent framework
from emerging themes

Y

/ 5. Methodology framework

6. Techniques and tools

| / Multiview contingent

methodology framework

Ly

Developing techniques
and tools
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7. Action

. .. h /
of this research has been to use Multiview in a number of 1 1 . Cases

problem situations (7). In Section 5 we discuss some 8. Reflection
lessons learned from the experience of using Multiview.

. . . ) Lessons and
These experiences have led to modifications being made conclusions

to the framework. We then discuss some conclusions
about the methodology framework, the use of such a
contingency approach and of action research in in-
formation systems (8).

Fig. 1. Learning cycle of action research
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INFORMATION SYSTEMS DEVELOPMENT RESEARCH: A PRAGMATIC VIEW

This paper stresses two aspects of this work: first, the
place of Multiview in the world of information systems
development approaches and second, the representation
of this work as a learning cycle. The framework is
presented as a structure to help the users and analysts
choose those documentation aids, procedures, techniques
and tools, from those suggested in Multiview, which are
appropriate to the particular problem situation. Some
choice within the framework is enabled in the context of
the application — some ‘freedom in a rocking boat’.®
Thus Multiview is not seen as a recipe but a paradigm for
interpreting information systems development in context.

In reviewing the learning cycle, we discuss learning
about methodologies for developing information sys-
tems, learning about Multiview itself, and learning about
the use of Multiview in different situations. We provide
first a review of information systems development
methodologies.

2. THEMES IN INFORMATION SYSTEMS
DEVELOPMENT METHODOLOGIES

There appears to exist many hundreds of system
development methodologies.>” Bubenko?® argues that:

It is a reasonable estimate that hundreds of more or
less similar methodologies have been published. In
practice, probably tens of thousands of more or less
different approaches are being used. Most organiz-
ations have developed their own methodology and
prescribed it in the organization’s (data processing)
handbook.

The number of approaches reflects different viewpoints,
cultures and experiences, though, as Bubenko suggests,
many methodologies are similar. There have been
many attempts either to compare methodologies
or to provide frameworks for their com-
parison."'18'31'38‘40'47'60'73'77’90'96

Avison & Fitzgerald* identify six broad themes. Each
theme attempts to address one or more of the weaknesses
of the conventional approach, such as the NCC
methodology.?? This approach and its variants are still
being used in a number of data processing departments.
Its weaknesses include :2
The failure to meet the needs of management.
Unambitious systems design.
The inherent instability of models of processes.
Inflexibility due to the output driven design.
User dissatisfaction.
Problems with documentation.
Maintenance workload.
Application backlog.
Perhaps the problems of the conventional approach
are inherent in its philosophy which, when crudely
stated, might be that ‘computerised data processing
systems will lead to gains in reduced cost and increased
speed of processing’. These benefits have not always
been apparent and, in any case, give a narrow perception
about what an information system is attempting to
achieve. The alternative themes stress different aspects of
the systems development process, suggest different
techniques and tools and, more importantly, are based
on different philosophies.

The systems approach stems in modern times from the
work of Bertalanffy.!” Although often considered to be

too impractical and wide ranging,*® many of its principles
have been taken up by the information systems
community, and are an integral feature of a number of
information systems methodologies, in particular soft
systems methodology®'?” and viable systems diag-
nosis.'** Its principles would suggest that attempting to
develop information systems for the widest possible
context would be advantageous, as developing an
information system for a small part of the organisation
might be to the detriment of the organisation as a whole.
It highlights the importance of the relationship between
an organisation and its environment, and in multi-
disciplinary teams to understand organisations. Soft
systems methodology offers help in understanding large
and complex problem situations.

Planning approaches can involve strategic management
in information systems work so that;their needs are
analysed and that information systems are implemented
which do more than computerise the operations level
applications. Like the systems approach, planning
approaches attempt to identify the needs of management,
and plans the ways of meeting these needs. This helps to
ensure that systems are not implemented in a piecemeal
fashion and that there is overall planning for information
systems development. Three approaches which address
these issues more fully are BIAIT,?*2* ends/means
analysis®*** and IBM’s Business Systems Planning
(BSP). % 62

In participative approaches all users are expected to
contribute to and gain from any information system, and
this should increase the likelihood of its success.*! 52 63
Effective Technical and Human Implementation of
Computer-based Systems (ETHICS)®® is a participative
systems design methodology and, as well as being an
acronym, the name is meant to imply that it is a
methodology that embodies an ethical position. As well
as being a methodology based on the philosophy of the
participative approach, it encompasses the socio-tech-
nical view, that for a system to be effective the technology
must fit closely with the social and organisational factors.
This should help to prevent technically viable information
systems failing because of ‘people problems’. Other
methodologies, though not based on participation in the
same way as ETHICS, could be termed people-oriented
(rather than process or data oriented). For example,
ISAC?® % seeks to identify the fundamental causes of
users’ problems. The approach is designed to analyse
users’ problems and to solve aspects of them where
appropriate.

The theme of automating some aspects of the
information systems development process is an abid-
ing one, and has intrigued developers for many years
though early attempts at automation have not been
very successful due to the technology avail-
able 43:44.48.85.86.93,102  prorotyping has been enabled
by the availability of software tools, in particular
fourth generation systems, which greatly reduce the
costs associated with prototyping. A number of
sources'3 19.21,46.55.56.64.71.82  eyidence the interest in
prototyping. Prototyping enables users to comment on
the proposed information system, its inputs, processing
and outputs, before the system has been designed in its
final form and therefore, like participation, reduce the
likelihood of user dissatisfaction. It avoids the inflexibility
of the output driven design of the conventional approach.
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Further, through the use of prototyping tools, the
application backlog can be reduced by the greater speed
of information systems development.

Structured approaches aid the understanding of a
complex problem through functional decomposition and
the associated documentation techniques. Explanations
of the approach3 42 69.70.92103.104 tend to stress tech-
niques such as decision trees, decision tables, data flow
diagrams, data structure diagrams, and structured
English, and tools such as data dictionaries. The
techniques used should reduce the maintenance burden
and enable greater control of the development process.

Data analysis is a useful modelling technique and the
data model produced is likely to be relevant for a longer
period than models of processes which can be unstable.
It is argued that data analysis has proved successful in
creating a model which is independent of any database
system, accurate, unambiguous and complete enough for
most applications and users. Its success comes in the
systematic way by which it identifies the data in
organisations and, more particularly, the relationships
between these data elements, the ‘data structure’. It is
also an important stage in the creation of a computer
database™®® and this can increase the viability of data
sharing and thereby reduce the likelihood of incon-
sistency and inflexibility of information systems.

The more popular methodologies of today, such as
SSADM,*" " Merise”™ and Information Engineering,®
are essentially blends of the data and structured
approaches and do, in our view, follow in the tradition of
the conventional approach. Although they use more up
to date techniques, they have many of the problems of
that approach. Users are beginning to discover their
weaknesses, describing them, for example, as being based
on ‘yesterday’s philosophy’.®®

The six themes discussed above are very different and
yet none of the alternative approaches to information
systems development has proved to be a panacea, many
having had little impact on the methods used by systems
analysts. Indeed it could be argued that they are inferior
to the conventional approach in some respects, in that
they do not all stress some of the important aspects of
that approach, for example, thorough and detailed
documentation standards for communication, training
and so on.

Further, each of these approaches has been attacked
on a number of fronts.® For instance, systems theory has
been attacked on the grounds that it represents an ideal
academics’ position and is not relevant to the practitioner.
It expands the problem boundaries too far, leading to
revolutionary change which is not appropriate for most
organisations. Further, systems approaches do not
describe methods for implementing solutions. They might
help to understand problem situations, but they do
not provide a scheme for solving problems. Planning
approaches do not in themselves address the need for
participation of all users. Further, they tend to be
mechanical and flexible following the identification of
strategic needs. Participative approaches might lead to
inefficient systems designed by those who are good
managers, clerks, or salesmen, but poor, and unwilling,
systems analysts. It has been the authors’ experience that
managers have sometimes refused to participate fully,
arguing that the consultant was the systems expert and
should be designing good information systems for them.

Many analysts using prototyping methods concern
themselves with the user interface and do not address the
fundamental problems of systems analysis. They are
simply making poor systems palatable to users. For
example, rearranging headings and columns of a report
may give a more aesthetically pleasing report layout
containing data which still does not help the decision
maker. Other possible problems of prototyping include
the relative times necessary to construct a prototype and
that for the operational system. In breaking down a
system into manageable units and then even more
manageable units, structured analysis may offer a
simplistic view of a complex system and fail to identify
fully the importance of the links between subsystems.
Finally, data analysis may not solve the underlying
problems that the organisation might have. Indeed it
may have captured in the data model the existing
problems of the firm, and make them even more difficult 2
to solve in the future. 2
It is therefore unreasonable perhaps to rely on a2
methodology falling into any one of these themes. As%
well as the criticisms mentioned above, there are other o
arguments which would suggest that one approach can =
never be the full answer.?
@ The tools and techniques appropriate for one set of
circumstances may not be appropriate for others.
® The ‘fuzziness’ of some applications require an attack
on a number of fronts. This exploration may lead to
an understanding of the problem area and hence lead
to a reasonable solution.
® As an information system project develops, it takes
on very different perspectives or ‘views’ and any
methodology adopted should incorporate these views,
which may be organisational, technical, economic,
and so on.
Many authors and practitioners have argued that a more
flexible approach to information systems development is
likely to be a more useful approach than a ‘ one best way’
model which can lead to ‘elaborate and bureaucratic
methodologies’.*®

|u

sdny w

3. CONTINGENCY APPROACHES

Davis®* advocates the contingency approach to infor-
mation systems development where the methodology
chosen will depend on the particular circumstances
where it is to be applied. In other words, different
methodologies will be used for different situations, a kind
of ‘horse-for-courses’ approach. He suggests that the
level of uncertainty in a situation is critical in this choice,
and argues that four components of the overall system
affect the total level of uncertainty:

@ The complexity and ill-structuredness of the system.
@ Its current state of flux.

® The number of users affected, skills needed and skills
possessed.

@ The level of experience and skill of the analysts.
The methodology adopted therefore will be contingent
on the particular situation, according to the complexity
of the problem and the levels of user and analyst
competence. For example, in situations of high un-
certainty, a prototyping approach might be adopted.
Other writers?? 24:38.53.61 haye either extended Davis’s
work on uncertainty or offered further factors which will
affect methodology choice.
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The implication here is that organisations will avoid
standardising on one chosen methodology because there
will be circumstances where it is not particularly suitable.
For each particular situation they will have available a
number of different information systems development
methodologies from which they choose one.

Iivari®® presents a different contingency framework
which emphasises contingent approaches within the
methodology rather than between methodologies. This is
the type of contingency approach discussed in this paper.
Iivari suggests that the choice of tools and techniques
used in an application following a contingency frame-
work will depend on:

@ The comprehensiveness and depth of the information
systems design process required.

® Whether the designers choose a ‘goal-oriented’
strategy or an ‘alternative-oriented’ strategy. The
goal-oriented strategy negotiates on what is to be
achieved, and then proceeds to find ways to accom-
plish the tasks. The alternative-oriented strategy does
not assume that consensus can be reached on the
goals, but rather that negotiation must occur on how
we are doing things.

® The choice of an appropriate adaptation strategy,
reflecting on the perception about future events. One
choice is to ignore future requirements, the second is
to assume they are predictable, and the third is to
assume that they are unpredictable, but can be dealt
with.

@ The choice of an appropriate implementation strat-
egy.100

Multiview is a contingency approach providing a
flexible framework (following Iivari) as an alternative to
choosing between different methodologies or standard-
ising on one particular methodology. The techniques and
tools available within the Multiview framework are
chosen and adjusted according to the particular problem
situation. It is a blended methodology drawing on
aspects of each of the six themes discussed in Section 2.
The soft systems analysis of human activities?®-%"%® and
the participative and socio-technical views®® ®” has been
wedded to the more conventional work on data
analysis®!' % and structured analysis®*® ** so as to create a
theoretical framework for tackling computer systems
design which attempts to take account of the different
points of view of all the people involved in using a
computer system.

However, these earlier works have been interpreted in
a particular way (indeed, the original authors may not
agree with the interpretation) and since the publication
of the original text on Multiview®® other work has been
assimilated into the Multiview framework found in
Avison & Wood-Harper.?

There are theoretical and academic antecedents to
Multiview, as well as those based on commercial
experience. But we need to test out our theories. To
evaluate a methodology, and in particular one based on
contingency, it is necessary to see it working in different
situations and being used by different analysts. It is also
important that the process of analysis and its results
should be looked at from different viewpoints. What
looks good to the analysts may not be so impressive to
the user. Multiview has been used in a number of
problem situations and this experience serves as com-
mentary on the theory of analysis expounded. In other

words, they address the questions: ‘does Multiview work
in practice?’, ‘what problems accrue from using such an
approach?’ and therefore ‘how can it be improved?’.
The experiences from the many real-world applications
of Multiview are used as a basis for the final section
which discusses the lessons gained and the conclusions
made.

In none of the cases can we say that ‘classic examples
of how systems analysis should be done’ have been
provided. In a practical discipline one must always
distinguish between the ‘ideal methodology’ as taught in
text books, and the realities of any situation which causes
departure from the ideal in order to allow for the
exigencies of the real world. The applications expose the
difference between what one would like to find in an ideal
world and what is in the real world. Many design
methodologies are prescriptive not only of what must be
done but of the order in which it has to be done. This is
not always feasible in the real world.

Multiview is an explorative structure, a loose frame-
work with which to define and develop information
systems. Multiview incorporates many of the principles,
techniques and tools of a number of the themes discussed
into a blended approach or meta-methodology. It is also
a contingent approach, in that alternative techniques and
tools are available which may be chosen according to the
dictates and requirements of each situation. The user of
Multiview in effect produces from this structure a unique
method for every project.

Some authors have argued for a ‘tool kit approach’ to
systems development but without a framework such as
that which Multiview provides. The flexibility provided
by a ‘cut and paste’ approach to developing information
systems has many advantages.'®* But there are many
problems with the tool kit approach, some of which are
readily identified by management services people in the
real world. In a reply to this paper, it is suggested that the
‘DIY analysts’ who followed this approach would be
akin to the ‘tradition and common sense analysts’ that
operated before information systems development
methodologies were adopted, producing idiosyncratic
and unmaintainable systems of variable value.® The tools
themselves are useful, and they might be appropriate
in different situations, but choosing which tools are
appropriate (and when they are appropriate) is a very
skilled job, and those with these skills are few and far
between.

A reflective practitioner, who may not want to follow
a rigid methodology, still needs to use a coherent
approach (see also Checkland & Scholes®” for a discussion
of methodologies in practice). The Multiview approach
is a contingency approach offering alternatives, but it has
been designed so that the techniques and tools hang
together within a framework. This is described in the
next section.

4. AN OVERVIEW OF MULTIVIEW

As we have seen, the chase for the perfect methodology is
somewhat illusory, because different methodologies
represent different views of the world. Information
systems design could be seen as a logical, technical or
people problem. Different analysts have adopted different
methods because they have taken a different view of the
situation. There are also differences in the systems
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Analyst /
User group

Methodology

Fig. 2. The interaction between the analyst/user group, the
problem situation and methodology

analysis and design approaches used which are caused by
differences in the situation in which the analyst is
working. Approaches that may be successful in a large
bureaucratic organisation may well be different to those
which work in a small fast moving company.

There exists in actual systems analysis and design
practice a three-way relationship between the analyst/
user group, the methodology and the situation, shown in
Figure 2, but parts of the relationship are missing in
many expositions of information systems development
methodologies. For example, many methodologies
assume — though the assumption is not stated — that each
situation is essentially the same and that analysts are
similar in background and experience.3?

This section describes an approach to information
systems development which combines important aspects
of some of the major methodologies and themes discussed

. Inter-relationships

+
!
|

— — — p» Outputs ~

Entity
model

Inputs and outputs
necessary for non-
application areas |
(will it affect

anything else |
in the computer
solution?) |

~

Entity
model

into a coherent and yet flexible approach. The meth-
odology?® covers five different stages of systems analysis
and design, each with its own appropriate view of the
problem, and each with methods for tackling that aspect
of the problem.

The stages of the Multiview methodology and the
inter-relationships between them are shown in Figure 3.
The boxes refer to the analysis stages and the circles to
the design stages. The arrows between them describe the
inter-relationships. Some of the outputs of one stage will
be used in a following stage. The dotted arrows show
other major outputs. The five stages are:

4.1. Analysis of human activity

This stage in Multiview concerns the search for views of
the organisations. The rich picture represents a subjective
and objective perception of the problem situation in
diagrammatic and pictorial form, showing the structures
of the processes and their relationship to each other. It
can be used to identify problem themes: conflicts, an
absence of communication lines, shortages of supply,
and so on. Through debate within the organisation, it is
possible to identify relevant systems which may relieve
problem themes. The root definition is a description of
the major relevant system on which to focus attention.
The root definition is then analysed to ensure that all
necessary elements have been identified and included:
that is, the Owner of the system, the Actors involved, the
Client, the Transformation that takes place, the Environ-
ment in which it takes place, and the world view (or

" .
Application (what will it do?)
Information retrieval (what
information will I get?)
Database (what data are
involved?)

Database maintenance (how
do I maintain the database?)
Control (what errors are
detected?)

Recovery (what happens when
it goes wrong?)

Monitoring (is the system

~\ Pperforming as specified?)

/

~

Design technical
aspects

Technical
requirements

- e = e = e —
Human—computer interface
(what inputs and outputs are
there?)

-

Design human—
computer

. -~
interface

Computer
task
requirements
role-set
people tasks

»{ Analyse and design me?)

! Primary task 2
model Function model
Analyse human \a Analyse
activity information

socio-technical
aspects

Role-set (will my job change?)
People tasks (what will I have to
=~ W@

Fig. 3. The Multiview framework
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Weltanschauung) assumed in our root definition. Chang-
ing the order, this check-list is called the CATWOE
criteria. The activities necessary in the system defined in
the root definition are also identified and compared to
the representation of the ‘real world’ in the rich picture.
In some cases the output of this stage is an improved
human activity system and the information systems
development process stops at that point.?”

4.2. Analysis of information (sometimes called
information modelling)

The purpose of this stage is to analyse the entities and
functions of the system described, independent of any
consideration of how the application system will eventu-
ally develop. By using functional decomposition, it is
possible to break down progressively the main function
(clear in a well-formed root definition) into sub-functions,
and, by using data flow diagrams, the sequence of events
and data flows are analysed. In developing an entity
model, the problem solver extracts and names entities
(anything you want to keep records about); relationships
between entities; and the attributes which describe the
entities.

4.3. Analysis and design of socio-technical aspects

The task at this stage is to produce a design from an
analysis of people and their needs and the working
environment on the one hand, and the organisational
structure, computers, and the necessary work tasks on
the other. Thus social and technical objectives are set and
alternatives specified and compared so that the best
socio-technical solution can be selected and the cor-
responding computer tasks, role sets and people tasks
can be defined. The emphasis at this stage is not on
development, but on a statement of alternatives, accord-
ing to important social and technical considerations.

4.4. Design of the human-computer interface

Decisions are made at this stage on the technical design
of the human-computer interface, for example batch or
on-line and menu, command or form-driven. Specific
conversations and interactions are then designed. The
users are expected to be the major contributors of this
stage. The technical requirements to fulfil these human-
computer interfaces can then be designed.

4.5. Design of technical aspects

Using the entity model (from stage 2) and the technical
requirements (from stage 4), a more technical view can be
taken by the analyst because human considerations are
already both integrated with the forthcoming technical
considerations. This technical design will include the
application subsystems and the ‘non-application sub-
systems’. These are the information retrieval require-
ments subsystem, the control subsystem, the database,
the database maintenance subsystem, the recovery
subsystem and the maintenance subsystem.

The five stages incorporate five different views which
are appropriate to the progressive development of an
analysis and design project, covering all aspects required
to answer the vital questions of users. These five views

are necessary to form a system which is complete in both

technical and human terms. The outputs of the meth-

odology are shown as dotted arrows in Figure 3.
Because it is a multi-view approach, it covers computer-

related questions and also matters relating to people and

business functions. It is part issue-related and part
task-related. An issue-related question is: ‘What do we
hope to achieve for the company as a result of installing

a computer?’ A task-related question is: ‘What jobs is

the computer going to have to do?’

The distinction between issue and task is important
because it is too easy to concentrate on tasks when
computerising, and to overlook important issues which
need to be resolved. Too often, issues are ignored in the
rush to ‘computerise’. But, you cannot solve a problem
until you know what the problem is! Issue-related
aspects, in particular those occurring at stage 1 of
Multiview, are concerned with debate on the definition
of system requirements in the broadest sense, that
is ‘what real world problems is the systems to solve?’ On
the other hand, task-related aspects, in particular stages
2-5, work towards forming the system that has been
defined with appropriate emphasis on complete technical
and human views. The system, once created, is not just a
computer system, it is also composed of people per-
forming jobs.

One of the difficulties of representing Multiview
diagrammatically is to show the basic framework and to
suggest that for any particular problem situation it can
be adapted according to context. Figure 3 should
therefore be seen as one interpretation of the approach
which is not followed in all cases, for example, that of the
district health authority.? Within the context of problem
situation, framework and user/analyst group, a unique
methodology will be derived (using the term methodology
here to mean ‘a study of methods’).®

Another representation of the methodology, even
more simplistic, but useful in providing an overview for
discussion, is shown in Figure 4. Working from the
middle outwards we see a widening of focus and an
increase in understanding the problem situation and its
related technical and human characteristics and needs.
Working from the outside in, we see an increasing
concentration of focus, an increase in structure and the
progressive development of an information system. Each
stage addresses one of the following five questions posed :
1. How is the information system supposed to further

the aims of the organisation using it?

2. How can it be fitted into the working lives of the
people in the organisation who are going to use it?

3. How can the individuals concerned best relate to the
computer in terms of operating it and using the
output from it?

4. What information processing function is the system to
perform?

S. What is the technical specification of a system that
will come close enough to doing the things that you
have written down in the answers to the other four
questions?

Most computer scientists, programmers and technical
analysts are primarily interested in question 5. It is their
interest in the technology that probably brought them
into computing in the first place. Most people working
on large systems have developed a great interest in
question 4. This is because untangling the logic of all the
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1 Human-activity

2 Information

3 Socio-technical

4 Human—computer interface

Ql

How is the information system
supposed to further the aims of
the organisation using it?

Q2

How can it be fitted into the working
lives of the people in the organisation
using it?

Q3

How can the individuals concerned best
relate to the computer in terms of
operating it and using the output from it?

Q4
What information-processing function is
the system to perform?

Q5

What is the technical specification of a
system that will come close enough to
meeting the identified requirements?

Fig. 4. The Multiview methodology

different records that need to be kept provides con-
siderable intellectual satisfaction.

The interest of computer people in these two questions
is reflected in the fact that there are large numbers of
books on the technical aspects of computer hardware
and programming, and an increasing number about the
techniques of information modelling, that is determining
the flow of information through the system and the way
it has to be processed and stored. Most teaching in
academic computer science departments has centred
around these two aspects of information systems design,
and it may be entirely appropriate for computer scientists
to specialise in these areas. However, good answers to
these two questions are not sufficient to ensure successful
information systems.

Question 3 relates to the human-computer interface.
Multiview looks at this aspect of information systems at
length. Trade unions have taken an interest in question
2, even though British and American unions have been
behind their Scandinavian counterparts (who have had
legislation to back them). Question 1 is what the
managing director has been asking all along. Unfortun-
ately too many senior managers have had trouble with
the answers. Either they did not understand the jargon in
which proposals from would-be suppliers were couched
or bitter experience convinced them that the answers
contained more sales talk than substance. All too often
managers themselves have not had the right training or
advice on how to harness information technology to the
needs of their operations.

Information systems are often seen as technical
systems which have behavioural and social consequences.
This is a rather narrow view. They are better seen as
social systems which rely to an increasing extent on
information technology. The technology is only a
component. This wider perspective of information
systems requires that a number of stakeholders in an
information systems project are identified. These will
include the individuals or group who request the new
system and authorise the work to go ahead ; the managers,
who are responsible for the organizational functions in
which the system is embedded ; clerical staff and others,

who operate the system; computer staff, who create and
maintain the system; and external users of the system,
such as customers or claimants, who receive the
computer-produced invoices and forms. One major
objective of Multiview is to help them to communicate
with each other about what is needed and what is
proposed. This may not be easy, because they may be
looking at the system in different ways. One group may
think in economic terms, another in terms of status and
responsibilities, another in terms of job satisfaction, and
yet another in terms of the nature of contact with the
organisation.

5. EXPERIENCES USING MULTIVIEW

In this section we discuss some lessons coming from
experiences in using Multiview in a number of real
problem situations. Six applications are described as
cases in Avison & Wood-Harper® and these cases form
the basis for the observations and conclusions made in
this section, though other cases are found elsewhere.!':10

Lesson 1: a blended, contingency approach can work in
practice. Multiview is a blended approach to information
systems development. It has incorporated aspects of the
themes explored earlier: systems approach, planning
approach, participation, prototyping, structured
approach and data analysis. It has been argued that it
was unreasonable for an organisation to rely on any
methodology falling into any one of these themes for all
information systems development. Furthermore, it was
also argued that one rigid approach to information
systems development can never be a full answer, because
the tools and techniques appropriate for one set of
circumstances may not be appropriate for others; the
‘fuzziness’ of some applications require an attack on a
number of fronts; and as an information systems project
develops, it takes on very different perspectives or
‘views’. Multiview is an explorative structure, a loose
framework with which to define and develop information
systems, a contingent approach, in that alternative
techniques and tools are available which may be chosen
according to the dictates and requirements of each
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situation. However, Multiview does have a framework
guiding the user and therefore avoiding a completely
loose ‘tool kit’ approach.

The many applications of Multiview, including the six
cases described in the main text,® evidence that it could
work. Multiview has been used in small, medium and
large departments, for package and tailor-made solutions
on micro, mini, and mainframe computers, representing
large as well as comparatively small investments, and in
situations where the roles of analysts and users varied. In
each case a prototype was developed which has proved
useful. Sometimes the prototype, once modified to the
users’ satisfaction, ‘became’ the working system. In
other applications the prototype was used as a basis for
the information system developed, the prototype being
used as part of an investigation phase.

Lesson 2: an information systems development meth-
odology is complex and difficult to learn. The wide range
and large number of techniques and tools that need to be
described in an information systems development meth-
odology make such a description long and complex and
therefore difficult to learn and to master. Multiview is,
perhaps, even more difficult because alternative tech-
niques and tools are included. Further, it does not follow
the usual rigid step-by-step description with deliverables,
well defined, at each step, because of it contingent
philosophy.

In all the applications, the actors using Multiview for
the first time took some time to understand the
methodology and therefore to use it in the application.
The original exposition of Multiview®® was not thorough
and this caused problems for the actors when attempting
to use it, as evidenced in the particular case described in
that text. The descriptions of some techniques, for
example, were inadequate and therefore they were
difficult to use.

We have also found that our students only fully
understand it following use of the methodology in an
action learning situation, in other words using the
methodology ‘for real’. Without using the methodology
in some context, the students do not understand the
methodology. The action learning method of teaching
information systems is advocated amongst other
methods. Experiences of teaching and learning Multiview
can be found elsewhere.!8 1097, 98,101

Lesson 3: the conventional descriptions of information
systems methodologies are inappropriate. This meth-
odology, as evidenced by the field work, does not, in
practice, exhibit the step-by-step, top-down nature of
conventional models and none of the applications have
exactly followed the methodology as espoused in this
paper.®5* The users of the methodology will almost
certainly find that they will carry out a series of iterations
which are not shown in the model. Further, in the real-
world cases undertaken, some phases of the methodology
were omitted and others were carried out in a different
sequence from that expected. For example, in one
application, some of the decisions relating to the technical
subsystem were made very early in the project. In other
applications, aspects of the methodology were interpreted
and selected depending on the context. The appro-
priateness of the use of some of the techniques also
varied. For example, the comparative value of conceptual
models, data flow diagrams, normalisation, entity life
cycles, structured English, structure diagrams, decisions

trees, decision tables and entity models varied greatly
between applications and even within an application as
preferences for various representational forms differs
from individual to individual. The usefulness (and
availability) of various tools such as database man-
agement systems, data dictionaries, fourth generation
systems and project control tools also varied between
applications.

An exception to this rule proved to be rich pictures.
These are not as familiar to most analysts and users
as many of the other techniques and tools listed above,
and yet they were well liked by users and managers even
though they were in all cases a new technique to them.
The rich picture includes all the important hard ‘facts’ of
the organisational situation. However, these are not the
only important facts. There are many soft or subjective
‘facts’ which should also be represented, and the process
of creating the rich pictures serves to tease out the
concerns of the people in the situation. These soft facts
include the sorts of things that the people in the problem
area are worried about, the social roles which the people
within the situation think are important, and the sort of
behaviour which is expected of people in these roles.

Typically, a rich picture is constructed first by putting
the name of the organisation that is the concern of the
analyst into a large ‘bubble’, perhaps at the centre of the
page. Other symbols are sketched to represent the people
and things that inter-relate within and outside that
organisation. Arrows are included to show these relation-
ships. Other important aspects of the human activity
system can be incorporated. Crossed-swords indicate
conflict and the ‘think’ bubbles indicate the worries of
the major characters.

Figure 5 represents a rich picture for a professional
association. If it has been well drawn, you should get a
good idea of who and what is central to the organisation
and what are the important relationships.

The act of drawing a rich picture is useful in itself
because:

@ Lack of space on the paper forces decisions on what
is really important (and what are side issues or points
of detail for further layers of rich pictures);

@ It helps people to visualise and discuss their own role
in the organisation;

@ Itcan be used to define the aspects of the organisation
which are intended to be covered by the information
system; and

@ It can be used to show up the worries of individuals
and potential conflicts.

Differences of opinion can be exposed, and sometimes
resolved, by pointing at the picture and trying to get it
changed so that it more accurately reflects people’s
perceptions of the organisation and their role in it.

Lesson 4: the political dimension is important. The
manipulation of power, that is, the political dimension, is
important in real-world situations. This transcends the
rationale of any methodology. Most of the cases showed
decisions being made which were influenced by con-
siderations beyond those that are implied by the
Multiview methodology. For example, in one application
the choice of equipment was strongly influenced by the
desire in the organisation to ‘buy British’. In another
example, hardware had been purchased before the
analysis was concluded. This may be undesirable, but it
is difficult for analysts to argue to management that such
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Committee -
Members

How can we get
better service?

Computers may help
in word processing
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Too much work due
to increase in exams

Promotion
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100 test centres 3 : Education Secretary Office Manager

Exam results
Tutors Tuition

Exams taken

I hope we don’t
get computers

S~
professionals Registration

Students

(future role)

OO
anu

Education Assistant

Fig. 5. Part of the rich picture relating to a professional association

purchases should not have been made — that they have
made bad decisions, indeed, post-rationalisation is often
expected from analysts.

Lesson 5: responsible participation is contingent. A
high level of responsible participation, where appro-
priate, is a positive ingredient of successful information

systems development. In the applications using Multi-
view, the role of the facilitator was frequently that of
‘confidence booster’ rather than that of adviser or
applications developer. The role of the facilitators proved
crucial in most applications and it is at least as much on
the people side of systems than on the technical side.
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Social objectives 4
1. Acceptable to all main roles
in the company
2. Job satisfaction important
3. Managing director wishes to
stay in control

Y Y

Social alternatives ([ Technical alternatives
S1. Batch system — T1. Employ another person (and use

Technical objectives
1. Maintain an effective accounting
and information system
Must be able to cope with
expansion

N

slow response for users existing sy stem_s)
S2. On-line system — T2. Use bureau service

quick response for users T3. Purchase/lease micro-
\ computer system

Socio-technical alternatives
T2-S2 T3-S2

'

Rank in terms of S-T objectives
T3-S2 (Social objective 3 may not be

T2-S2 achieved with T2)

o

AN

e

Social costs:
Training, but minimal

Technical costs:
Cost variable (see later)

Social resources:

Microcomputer, printer, software, etc.
Social constraints:

No serious constraints
Technical constraints:

Option T3-S2 )

\_ Costs prohibitive y

~

Option T2-S2 )
Social costs:
Training, but minimal, Loss of control
may be felt by Managing Director
Technical costs:
Bureau cost high, based on usage plus
costs of VDU and printer
Social constraints:
No serious constraints
Technical constraints:
\_ Costs prohibitive J

Rank in terms of costs/resources/constraints
T3-S2
T2-S2

!

Select best S-T solution )

T3-S2

!

Define:
Computer tasks: Minimum — Sales ledger, Purchase ledger, Nominal ledger
Role-set: Managing Director, assistant and accountant to operate
computer when required
People tasks: Marketing and operational functions similar to previous system

Fig. 6. Socio-technical outline for a freight agency

Sometimes participation is less successful. A key user
in one application refused to cooperate fully. A possible
interpretation of this behaviour was that the particular
user wanted to develop his own system. The systems
analysts developing an information system with other
users therefore ‘invaded’ his territory. In other appli-
cations, managers have refused to cooperate, arguing
that it was the job of systems analysts to develop the
applications and they did not want to get involved. This
contradicts the arguments of ‘pure’ Multiview, in which
it is assumed that it is always possible to use responsible
participation in information systems development.

Lesson 6: the technical dimension is also important. In
the exposition of Multiview, the social and human

dimension has been stressed. This is neglected in many
information systems development methodologies. How-
ever, in Multiview we have attempted a balanced
approach following, amongst others, the proponents of
the socio-technical view.®® Figure 6 shows a socio-
technical outline for a freight agency where the various
social and technical objectives and alternatives are listed
separately and weighted, then combined, and finally
possible socio-technical options ranked.

Although the social and human aspects of systems
development are stressed in Multiview, sometimes the
use of Multiview has exposed difficulties over technical
decisions. Either the techniques were not well applied or
there were major problems with the hardware and
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software used. For example, difficulties have been
experienced interfacing modules, such as the database
system, computer and optical mark reader in one
application. According to the suppliers, this was a trivial
matter, but software had to be written and the testing of
the interface delayed the implementation of the pro-
totype. In another application, there were major
problems relating to the use and the limitations of the
applications generator adopted. Programs were difficult
to adapt to the specific needs of the application because
the code generated by the package was difficult to follow.

In yet another application, many weeks were lost in
the development of the prototype over the problems of
using database management systems. One, for example,
worked well until the number of files became very large,
at which point it failed to work. Such limitations are only
revealed after using the system ‘in anger’, that is with
significant real data and processing.

Lesson 7: evaluation is difficult. In the first of these
‘lessons’, we argued that a blended contingency approach
to information systems can work in practice and
evidenced this by arguing that prototypes have been
developed which were useful. This is a somewhat
unsatisfactory way of justifying the approach, though
evaluation is difficult in information systems work.
Evaluation of an information system occurs most
frequently at the early stage for cost-justification pur-
poses and following implementation.*® Evaluation in
Multiview is also presently confined to a justification
stage (albeit taking a much broader view of costs and
benefits than that found in most methodologies) and
post-implementation (again taking a broad view). How-
ever, it might be possible to include evaluation through-
out the methodology and integrated in it. This would be
desirable because that taking place at the feasibility study
stage is prone to inaccuracy because it occurs so early in
the life of a project (the design decisions have not been
made and the information available is poor). At a
post—implementation stage there may still be teething
problems and unfamiliarity with the system or, if left
later, problems which might have been resolved are left
for some time during the operation of the system. It
might therefore be desirable to have frequent monitoring
of the system. One possible form that this could take is
a benefits realisation programme.”"®

In one application we gave out questionnaires after
implementing prototype systems. The questionnaire had
four sections: effectiveness (objectives fulfilled, problems
addressed, needs addressed, costs and achieved benefits,
impact on work and clients, and impact on decision-
making and control); efficiency of the system (attributes
of the information produced, aspects of using the
information system, value placed on information gen-
erated, data collection methods, working practices of
staff, and the personal aspirations of staff); the design
process (in terms of perceived ‘success’ of the im-
plementation, contribution made by ‘participation’
procedures, and personal benefits and gains of staff) ; and
finally the training process. On working practices,
comments such as ‘it was satisfying to see what work had
been done at the end of the month’, ‘I have been made
more aware of what I have been doing’ and ‘I have
realised what a large amount of time is spent travelling
and walking to homes and schools’ are revealing.

Figure 7 is a Likert-type diagram looking at the

Views on using the new system

-2 -1 0 +1 +2

Difficult to

learn * * *+_ X Easytolearn
Difficult to

use ____*____*_____*_x_ Easy to use

Troublesome X Few problems
Time X
consuming — ¥ S x___* ___ Timesaving
Imposing X * Unimposing

Fig. 7. User views for the new system

various views of the users concerning the use of the new
system. The crosses represent the average position of the
user responses. This is revealing because it is critical of
the new system. It highlights the time necessary to use the
new system, though on follow-up interviews this was
seen as a ‘once-and-for-all’ investment of time.

As for the method of implementation, one user
commented: ‘... as it is us who have to use the system, we
are in the best place to help design it; we know what
information is important and relevant for recording...’
and another: ‘I have been made aware of the difficulties
in the system design process’ and another: ‘I have
improved my knowledge of computer systems, and
found this experience both interesting and beneficial .

There are dangers in any type of evaluation and any
method should be cross-referenced using results from
another method. User reactions described above may not
represent the situation accurately.®® The reaction of a
football manager when the team wins or loses provides
an illustration. These small events in a football season
bring about extreme and opposite reactions when judging
the team. Similarly, user reactions may be determined by
the most recent experience with the system. Further,
what may look good from the point of view of the user,
may not be satisfactory from the analyst’s view (or the
problem owner). Time is also a major factor in evaluation.
A follow-up discussion with users carried out in June
1990 at one organisation showed that the enthusiasm
placed on the prototype in 1987 was no longer felt for the
operational system!

Conclusion 1: the Multiview methodology is in a
continuing state of development. This conclusion is not
an attack on Multiview in isolation — all information
systems development methodologies have limitations.
Information Systems is a comparatively new discipline,
the diversity of approaches is caused to some extent by
the background and cultures of their authors and none is
all-inclusive. The methodologies address a moving target
in that the technology, along with techniques and tools
supporting it, develop relentlessly. We have identified
areas which do need to be addressed further, such as the
problem of evaluating information systems and, perhaps,
including evaluation as a permanent aspect of in-
formation systems development. Thus Multiview is part
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of a process of improving information systems practice.
Further, because of the complexity of information
systems development methodologies, the techniques and
tools need to be explained in a way that enhances ease
of learning and use. The difficulty in use may be partly
because we have stressed the organisational and human
aspects of information systems development more than
the technical and technological aspects.

In a previous paper® it is argued that Multiview is an
exploration in the development of information systems
rather than a methodology, because the latter term
implies a formal, fixed and inflexible approach. The
writers of this paper have had differing experiences when
using Multiview. Although there is always a ‘family
resemblance’ in each version of the methodology (for
example the basic structure of the 1985 and 1990 texts are
the same), the ‘agreed methodology in 1985’ has been
modified on the basis of these experiences, the literature
and hardware and software developments since that
time. Our experiences have been different, because no
situation is the same as any other. The methodology will
develop further in the future. New tools are likely to be
incorporated, for example, though it is expected that the
basic five phase framework, which provides the coherence
in the approach, will be maintained.

Conclusion 2: developing an information system is
contingent. Developing an information system is con-
tingent on the methodology, the situation and the
information systems development team. The team of
users and analysts affect the perception of the situation
and they interpret the methodology. The variety of
possible interpretations reflect differences in the back-
grounds and experiences of the analysts. The emphasis
placed on various techniques, for example those user
oriented and those computer oriented, will be biased by
the background of the users. In some of the applications
not all of the stages of Multiview were used because of
the situation. It is possible to envisage cases where it is
deemed inappropriate to develop a computer-based
information system. The framework was adapted in one
case. In other, the different analysts interpreted the
‘same situation’ differently. In any situation where an
information system might be appropriate, there are
factors such as culture, language and education which
have to be taken into consideration. Sometimes the
political and social climate is such that participation is
difficult to achieve. In other situations particular tech-
niques and tools are not appropriate to the problem
situation. The systems analyst has to choose from a tool
box’ those techniques and tools appropriate for each
situation, but within the framework of an approach such
as Multiview.®* Without such a framework, the in-
formation systems are likely to be idiosyncratic and
difficult to maintain, and therefore of variable value. The
decisions relating to choosing which tools, when and
how to use them, is likely to be difficult without some
basic structure.

Conclusion 3: the adoption of a contingency approach
can lead to problems. Although developing an infor-
mation system is contingent, there are a number of
difficulties associated with adopting a contingency
approach. These include factors relating to choice and
factors relating to use:
® The first concerns the choice of approach to adopt

(that is whether to follow the view of Davis®* or that

if Tivari®® described earlier and then, respectively,
which range of methodologies or which aspects of the
framework to include.

The complexity of information systems method-
ologies would seem to go against Davis’s view that
information systems departments ought to have
available (and analysts be familiar with) a number of
methodologies, any of which might be chosen for a
given situation. It is too ambitious, perhaps, to expect
systems analysts to know many methodologies, with
different philosophies, as well as different techniques
and tools, covering different parts of the life cycle.

In Multiview we have constructed a methodology

framework following Iivari (rather than proposing a
number of methodologies to be used as appropriate
following Davis). We have made choices over the
techniques and tools to be included, and are aware of
the need to re-evaluate these as new ones become
available or are discussed in the literature. Although
there are difficulties with the livari approach, the
experience gained from the cases would suggest that
Multiview was a useful implementation of a con-
tingency approach to information systems devel-
opment.
The second concerns difficulties associated with the
levels of expertise and the breadth of knowledge
required from systems analysts in order to use these
approaches. In a conventional information systems
development methodology analysts are expected to
follow a particular structure for all cases. This
structure is well-defined and the techniques and tools
within them are also well-defined.

The analyst following an approach such as Multi-

view needs to know which technique and tool from a
range might be appropriate for a particular situation
at a particular point of time. This requires wide
experience in the practice of systems analysis. The
analyst also needs to know a broader range of
techniques and tools from which to choose. In both
cases, the analyst is helped by the Multiview frame-
work which will guide the analyst in this choice. As
stated earlier, this is preferred to a totally free choice.
Nevertheless, considerably skill and experience is
required to make these decisions.
The third concerns difficulties relating to the con-
sistency of standards in organisations that adopt a
contingency approach. Because of the nature of
contingency approaches, information systems will be
developed using different techniques and tools and in
different ways, dependent on the particular situation.
This does mean a loss of common standards to some
extent and this is one of the practical benefits that the
use of an information systems development meth-
odology is supposed to provide.

This has been recognised by us and in the latest
version of Multiview, documentation and other
standards are recommended. Further, the techniques
(such as data flow diagrams and entity life histories)
are now more in line with the best practice of
information systems. It is necessary to continue
developing Multiview in order to keep it in line with
information systems knowledge and to continue using
Multiview in different problem situations.

The fourth concerns the identification of the various
elements of contingency and their importance. In
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general terms, we have suggested that the information
systems development process is dependent on the
methodology, the problem situation and the team of
analysts and users developing the system. Contingency
factors relating to the team of analysts and users, for
example, will include their training, education, culture,
experience and so on. But issues relating to when and
why these factors are important and how they
influence the success of the information system have
not been fully explored. Similar difficulties relate to
how an analyst chooses from the ‘tool box’ in any
particular problem situation, as it is not always clear
under what circumstances a particular technique or
tool is advised or ill-advised.

Conclusion 4: there are problems as well as advantages
of action research in information systems. The authors
have developed Multiview in the tradition of action
research. Action research allows the researcher great
potential to utilise the ideas of users and change concepts
and methods as the work develops. Researchers and
subjects cooperate in solving a real-life problem. It is
particularly useful that action research allows work to
take place in its natural setting and it gives the researcher
an insight into real-life practical areas. Feedback from
the practical application of techniques can be used to
redefine and improve those techniques and their de-
scription. Although the results of action research are of
a qualitative nature, they do offer a degree of external
validity because the theory developed can be interpreted
and refined by others in other real-world situations.

Action research has proved helpful to the development
of Multiview. The weaknesses in the descriptions of some
of the techniques, such as data flow diagrams and entity
life histories, was revealed when using them in early
applications. The practicality of using techniques and
tools contingent on a particular problem situation as
suggested by Multiview, can only be revealed by its use
in different situations. Major omissions in the exposition
of Multiview, such as the inadequacy of documentation
procedures, project control and the lack of advice when
selecting application packages, were revealed in the
cases. Some assumptions in Multiview, such as the users’
enthusiasm for participation and the low relative
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importance of the technical dimension have also been
questioned through this experience. The part played by
researchers as active players in the problem situation
(not merely ‘impartial” observers), along with users and
analysts, has meant that both researchers and prac-
titioners have together influenced the practice (by
implementing change in the problem situation) and the
theory (by changing the Multiview approach).

However there is presently a debate concerning
information systems research,'? and there are disadvan-
tages of action research. The lack of impartiality of the
researcher has led to its rejection by a number of
researchers and academic departments. The lack of
scientific discipline in such research makes it difficult for
the work to be assessed for the award of research degrees
and for publication in academic journals. A particular
difficulty that universities have is persuading research
funding bodies that this type of research is as valid and
as useful as conventional methods of scientific research.
Further, although the researcher’s intent is to conduct
research while effecting change, the approach is some-
times branded with the description ‘consultancy’ and not
research. The open-endedness of such research and the
consequent flexibility necessary in writing a research
proposal also provide additional difficulties. Further, a
major consequence of the choice of the action research
method is that the research is context-bound as opposed
to context-free. It is difficult to determine the cause of a
particular effect, which could be due to environment
(including its subjects), researcher, or methodology. This
has been explicit in this research, but it can mean that
action research produces narrow learning in its context
because each situation is unique and cannot be repeated.
This is a major criticism of action research — it does not
produce generalisable learning.

In this research there is an attempt to reconcile the
narrow learning from action research with the need for
generalisable research.? It is hoped that the generalised
findings from our work will result in other researchers
and practitioners applying the Multiview theory in other
problem situations and will take into consideration the
learning that emerges in the complex process of develop-
ing an information system.
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Wilkes Award

Jon Fairbairn went up to Cambridge from

The Society is pleased to announce that the
Wilkes Award for 1989 has been won by
Stuart C. Wray and Jon Fairbairn for their
paper ‘Non-strict Languages — Programming
and Implementation’, which was published in
the April 1989 issue (vol. 32, no. 2) of The
Computer Journal. Each year an Award Panel
considers all those papers, published in the
previous year, where one or more of the
authors was under thirty years of age at the
time of submission. The award is then made to
the author(s), provided they satisfy the age
criterion, of the best paper in that category.
The paper addresses a very important
problem of functional programming, namely
the contradiction between creating efficient
implementations of functional languages and
producing elegant programs — which still need
to be implemented efficiently but currently are
not. The paper explains the problem and goes
on to describe a method for implementing
functional languages which allows elegant
programs to be implemented efficiently. The

paper was chosen to receive the award for two
reasons. The first was the clear way in which
the problem was described and in which the
solution was both achieved and described.
The second was that the panel of judges felt
that the work described in the paper would
have more impact on the future directions of
computer programming than that of the other
papers under consideration.

Stuart Wray was born in Knaresborough
and went up to Cambridge in 1978 to study
physics. At the end of the first year he
transferred to the Computer Science Tripos.
After graduating he spent one year working
with Torch Computers in Cambridge and then
returned to the University to complete a PhD
thesis on the Efficient Implementation of
Programming Languages. He then spent one
year as an SERC research fellow before joining
Olivetti Research in 1987. At Olivetti he is
currently working on object-based mechan-
isms for controlling networked digital video.
Within this work he has retained his interest in
using functional languages efficiently.
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Scarborough Sixth Form College, in between
spending one year with Marconi Research
and Marconi Radar Systems Limited. He
took his PhD in 1985 and then, like Stuart
Wray, became an SERC research fellow in the
University. There followed a number of visits
to Glasgow University, Chalmers University
of Technology and the University of Calgary.
He returned to the University of Cambridge in
1989 with a Royal Society University Research
Fellowship. This has enabled him to continue
his research on types.

Jon Fairbain and Stuart Wray were two of
46 authors who were considered for the award.
The Wilkes Award, which consists of a silver
gilt medallion, was instituted by the British
Computer Society to mark the retirement of
Professor M. V. Wilkes as Professor of Com-
puting Technology of the University of Cam-
bridge, in recognition of his pioneering work
in both computer hardware and software and
his unstinting efforts on behalf of the Society.
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