actually be used by a wide spectrum of practising analysts,
designers or—as I would prefer to call them—information
engineers? We need, as has already been said, to get these
ideas built into standard procedures, training courses and so
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1. Introduction

I am very honoured to have been asked to speak at a conference
which is being held in memory of Eric Mutch. As has been said
a number of times, Eric was very concerned about the problems
of the user. In the papers which accompany this one the needs
of the user is a factor which occurs again and again. So ‘user
needs’ has become a crucial term and concept in the develop-
ment of data processing systems.

2, The user

It is my opinion that the term ‘user’ is not sufficiently precise

for a discussion of systems design strategies. It can be used as a

common term but if we wish to undertake a detailed examina-

tion of different strategies then we need a much more carefully
thought out definition.

There are two main ways of considering users, both of which
are crucial in their own way. The first is to consider ‘functional
roles’. In sociology the notion of a role is interpreted in
different ways and used in different contexts, but when I use
the term role I am thinking about functional roles. This is
because, when we are developing systems, we have to consider
carefully the different functional roles which are involved. Some
examples of functional roles are the following:

(a) the operator role—the operator of a system is a person who,
in everyday work, is engaged in interaction with the system
and the system is dependent on his actions in order to
function.

(b) the customer role—a customer is a person who interacts
with the system in order to obtain some service.

(c) the ruler role—a ruler is a person who is in control of
resources and in a position to be able to define objectives
for a system.

The role of the designer, whom I shall call systems specialist,
has to encompass all of these, hence one role can be sub-
divided into other roles. One person may have a number of
different functional roles all at one time. Similarly a role may
be enacted by a group of people rather than an individual.
Functional roles are most important in systems development
since most of the material which has to be prepared is fre-
quently related to these functional roles.
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The second way of considering users is to look at them ag$
‘interest groups’. It isn’t possible to give a deep phllosophxcai‘;
or clear definition of an interest group, rather it is better td:'
look around and see the ways in which people join togethex§
in different kinds of association through which they work o
behalf of their common interest. The most common forms o
interest groups in the industrial scene are employers and tradé
unions. Interest groups are defined in a different way frong
functional roles. The assumption is that interest groups spread
across functional roles; although people might have dlﬂ”eren
jobs they could still have common interests.

The particular user classification and user concept which I a@
going to discuss in this paper is that which is related to ther
problems of organised workers, that is workers orgamsed is
trade unions. In particular I shall describe how unions reacf’s
towards systems development and how they participate in it
Durmg the discussion it may be that a number of points wdj;
arise which will have relevance to other interest groups.

q 209929/

3. The system
As part of this discussion of systems design strategies it is alscF
necessary to say somethmg about the concept ‘system’. I ang
doing this not only in order to give my pet definition of %’*
system but also to emphasnse something which is important t¢
keep in mind when one is considering the situation where @
number of different interest groups are involved in problems of
systems development.

Following Langefors it is possnble to give a number o§
definitions of a system. One of these is to define a system as a
collection of components which have some relation to each
other. But a consequence of this definition is that it is not pos-
sible to ascertain whether any part of reality is, or is not, a
system because everything is a system and has always been a
system. There has always been a system and there always will
be a system. Hence this definition is not very useful.

The kind of definition of a system which we use in data
processing is something like the following. A system is a part of
the world which we regard as the whole for some period of time
under consideration and which we separate from the rest of the
world. We then define an ‘entity’, which we define as consisting
of a set of components, each being characterised by a set of

*This paper is an edited transcript of the actual talk given by Kristen Nygaard at the conference. The Journal is confident that no loss of

salient points has occurred through this method of presentation.

The Computer Journal Volume 23 Number 1

19



data items, and we see this as an action which may involve
other companents. In this definition we emphasise the involve-
ment of ‘choice’. A thing is not a system by itself, it only
becomes a system, or a component in a system, if we choose to
include it in our consideration.

If the concept of choice is included as part of the definition of
a system then it follows that the person defining the system will
impose upon the environment under consideration a certain
way of understanding the world and understanding any human
relationships involved in that environment. We, as systems
people, impose a certain style of thinking about the way we
analyse things.

Other people working on systems may also regard the world
in certain situations as systems and, in particular, if trade
unionists are going to participate in systems design they will
contribute their style of thinking about the system. But their
view of the whole system may be completely different. Their
concept of the world, their opinion as to what are relevant data
characteristics and what are the relevant data components, may
be very different from that of other individuals or other interest
groups within the system.

This is a conceptual difficulty which we, as systems people,
have to overcome. A system, even when regarded as a system,
may be conceived by different interest groups in very different
ways. This is something which, I feel, systems people are not
sufficiently trained to realise. A recent paper which looks at the
likely interests of information systems specialists in the 1980s
comes to the following conclusions:

1. The decade 1980 to 1990 will bring very significant changes
in the task and the work environment of the systems
specialist.

2. A large proportion of the current population of systems
specialists today is not qualified for the new task and the
goals associated with the changes in the task.

The consequences of this may be serious both for the individual
systems specialist, for the organisation and for society.

4. The involvement of trade unions in systems development in
Norway

In Norway trade unions began to become interested in the
development of information technology in 1967. At first it was
thought that the unions would have to look ahead into the
future, like some author of science fiction, to see what was
going to happen. But it was realised very quickly that this was
not something of the future, it was something in immediate
past history, it was there and it was coming in rapidly. Hence
the trade unions had to consider how to react to it.

It was realised that the first step was to build up knowledge.
But it was realised also that that knowledge could not be built
up by reading the existing books, because all information is
generated for some purpose and the books available at that
time were designed to be useful to systems specialists, engineers,
managers and manufacturers. If trade unionists were just to
read these then they too would brainwash themselves into
looking at the world in the same way as the systems specialists.
Therefore the knowledge had to be built up from the basis of a
different way of viewing the system. Money was obtained in
order to initiate research into the needs for knowledge of
unionists_involved in systems developments, the results of
which have been fed to a number of unions through a formal
educational programme.

Another outcome of trade union involvement has been the
creation, originally dating from 1975 but revised in 1978, of a
data agreement. This is an agreement negotiated between the
Norwegian TUC and the Norwegian Confederation of
Employers which regulates a number of aspects relating to
computer based systems. It has been widely accepted across a
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very broad section of industry. In addition there have been cor-
responding agreements between the government and all the
unions involved with workers in government service and
municipal services. I think that more than 90 9; of all organisa-
tions employing workers who are members of unions are in the
situation that systems development is regulated in the manner
of this data agreement. The data agreement covers two aspects:
what properties a system should have and what properties the
systems development process itself should have.

In addition, dating from 1977, there is a Working Environ-
ment Act which has replaced the old Place of Work—Safety
Act. This act is important in a number of respects but mainly
because it defines by implication a number of system proper-
ties. It states which environmental factors are negative and
should be prohibited, but it also gives guidelines about which
environmental factors are positive and should be included in
any design. What is much more important, and particularly
relevant to systems specialists, it states categorically that
systems which relate to the control, direction and planning of
work must be developed in a way which allows people or
workers affected to participate.

Dating possibly from 1970 there has been a Norwegian law on 5
co-determination. This relates to some extent to systems§
development and reinforces some of the concepts mentioned ®
before.
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5. Conclusions from the Norwegian experience
The lessons learned from the Norwegian experience can be
summarised in five points:

1. Trade union participation is a not a state which suddenly 3
exists as a result of some event. It has to be won by a slow, 5
difficult and unending process. A union should not bes
concerned to be all of a sudden in a state to define a develop- S
ment process, but should be concerned about the creation 5
and definable characteristics of such a self-reinforcing 3
process. 2

2. Trade union participation implies a major extension org
change in union policy. When the process starts it must not %
be confined to what managers and/or systems specialists &
regard as useful and justified. Unionists will need to become =
involved.

3. Trade union participation cannot safely be built upong
centralised activities within the union or by relying upon
hired specialists. It must be built upon a broad understanding 5
and activity among its members and shop stewards on the §
shop floor. Co-ordinated centralisation of understanding,%

however, could support central authority. 2

4. Trade unions should not start their education in this area by ;-
acquiring current knowledge and understanding of the data =.
processing of systems specialists and managers. Instead they
must start by building up their own basic understanding in 2
terms related to their own job situation and the trade
union’s picture of the work. Later on existing knowledge
may be integrated into the new framework which has been
established. For example, the social value sets of the unions
are different from those value sets underlying a textbook in
business economics. Solidarity is not a natural subject in
business economics but it is a very manifest thing in a
union.

5. Trade unions have experienced a number of defeats in the
participation process, even when their formal rights may
have been granted. This is because, although formal rights
are useful, they actually produce nothing unless they are
coupled with a considerable amount of understanding and
competence. Therefore an education programme is an
essential part of any union involvement.
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6. The systems specialist/trade union relationship

If systems specialists are to become involved increasingly with
trade unionists it is important that they are aware of some of the
situations that are likely to arise.

When trade unionists are first involved in a systems develop-
ment they are easy to fool and manipulate. It is important not
to try to take advantage of this as this will affect relations later;
really the specialist should try to follow the spirit of the data
agreement.

Systems specialists, and managers as well, may often feel that
unions are being irritatingly unreasonable. If this is the case
then it is because the unions have little initial information on
which to work. There is an imbalance between the information
available to the specialists and management and that available
to the union representatives.

The systems specialist must accept also that when unions first
begin an involvement in the systems development process they
will have problems in their own right since, as I said before, it
is a major change of role for them. In Norway the attitude of
the unions has been that if we don’t involve ourselves, if we
don’t actively influence the systems development process,
things will still happen. We cannot avoid them simply by say-
ing ‘No!’. So unions have seen that to influence the outcome
they have had to become active. This has generated a degree of
satisfaction, but it is a new type of strategy for a union. To
become a part of the change process and to adapt the local
organisation to accept this is something which is difficult and
may take time and create internal conflicts.

Again, the systems specialist must realise, and this is particu-
larly true today, that the extent and nature of trade union
involvement will depend very much on the general trend in the
economy and development of society. In times of economic
crisis or high unemployment workers’ involvement will be
different and they will adopt different objectives. I am some-
what unhappy and concerned about the trend of the discussion
going on in Western Europe today about the social implications
of computer systems. It is as if the social implications of
computer systems suddenly came into existence at the moment
of birth of the microprocessor. Of course this is nonsense. The
social implications have been with us all the time.

One of the unfortunate things at the current time is that there
is a pressure to consider the question of unemployment. This
then creates a situation where the unemployment situation
totally dominates any discussion. But if unions are going to get
to grips with this problem at all they must consider not only
job numbers but also job contents; they must think about what
kinds of jobs are going to be created. Otherwise we shall always
just be running after new jobs, without monitoring the total
development.

7. Impact on the systems development process

In Langefors’ methods for systems design, he starts by con-
sidering the information sets and how these are transformed.
He specifies all kinds of formal tools which can be used to
analyse the relation between the different information sets, and
from which one can derive the mapping from one information
set on to another. He then begins the design of the transactions
and specifying how these transactions are to be carried out.
From the trade union point of view this approach cannot be
accepted because when the transactions are combined, this
constitutes the design of a job. But for people in the union it is
necessary from the outset that the composition into jobs is done
in a participative way.

In the data base strategy, the initial stage is the data analysis
and definition of the central data structure. But if a central data
facility is accepted then it is very difficult to crush it to extract
the components of distinct jobs. What unions want is methods
which from the outset emphasise what kind of parts will be
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needed and what composition of those parts will be used to
generate jobs.

One may consider also the linear strategy. From the union
point of view, based on union experience, this practice is very
dangerous. It is one of the chief ways in which manipulation,
perhaps not deliberate manipulation but at least effective
manipulation, can be achieved; particularly in the situation
where the unions are relative newcomers. As a system develops,
there comes a moment at which the union is able to see all the
implications. At that point it must be possible to go back and
correct any mistakes. The unions would prefer, not in the initial
stage but in the specification stage which follows the initial
stage, to have methods which look at aspects of the systems
development and not to have methods which imply that
development is a series of sequential states.

In the data agreement it is stated that unions are entitled to
have information sufficiently early that they can contribute to
the decision making. The conclusion to be drawn from this is
that the unions should be involved in any project from the
start. But where the unions have had the competence and the
data shop stewards to enable them to participate, managemen§/
has introduced a pre- project stage. The consequence of this has
been silly; the unions have been forced into a situation wher@
they are encouraging the closure of a project. But systems(vl
development is an ongoing process, itisn’t something which has:
a start and a stop. Although it is an ongoing process it does haves
certain stages which are more active and which requ1re greateﬁ
involvement if there is to be an impact on the ongoing prOJectﬁ

The factors just described influence the approach to the sys?g
tems development process but there are also aspects of tradel
union participation which can affect the way in which systemg_
specialists go about their jobs. In the data agreement there is a;
very important, and novel, requnrement namely that mformav
tion should be given in language which is understandable to the
non-specialist. How many systems analysts/designers have beem
trained for this? In Norway there have been a number of cases3
where people have come with their systems descriptions and the%
local data shop stewards have said ‘I don’t understand it. Take:
it back and rewrite it’. In one case it took two months t@
rewrite it. If someone were to say It is impossible, this languagés
is all right’ then the shop stewards have had a textbook show=
ing how to write specifications in a language that they could;
understand, which they could produce and ensure that them
specifications could be written in a way to make them undero
standable. There is also provision that, during the systemsg
development process, information should be produced on hovg
the system should affect the working conditions of any;
workers affected. Systems specialists will tend to describe theig
systems in terms of ‘something is generated’ or ‘something
should be done’ at a particular workstation. This descriptior
will then move on to consider another workstation. Thig:
method is usually called a task oriented description. But ther&
is another way of looking at a system. One can identify &
certain position where people are working and one can des-
cribe all the things which the people are doing. This is called a
job oriented description. Systems specialists tend to make their
descriptions task oriented whereas the workers tend, at least
initially, to understand systems in terms of job oriented
descriptions. Hence the unions must insist that descriptions of
systems proposals should be made in a job oriented version.
Even this is not enough because if workers are going to under-
stand the totality they must also have a task oriented descrip-
tion. To date no one has created a single method or technique of
systems description which is sufficient. There are many different
ways of looking at systems and systems development which
must be conveyed and there is no simple technique for it. It is
very important to consider all the possible tools for conveying
information about a system and to be aware of what kind of
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aspects of the systems and what kinds of ways of looking at the
system can best be conveyed by any one tool.

8. An example

I shall conclude by describing one example of the way in which
union participation has affected the system properties in one
particular development.

It is the story of one new system which is being proposed in
Norway but it is still not ready. It is a public data base for
poisonous chemicals which will be available for access by
people using these chemicals in their work place. The Chemical
Workers’ Union has sent a letter to the authority dealing with
this data base making three points:

1. In this data base the union insists that at least one version of
the description of the properties of the chemicals should be
in a language understandable to the data shop stewards (as
well as doctors and chemical engineers)—it follows that data
could be held in a number of different language descriptions.

2. The union wants it to be possible to insert into the data base

the subjective experience of using the chemicals in work
place situations—for example the unions would wish to be
able to record the medical impact on workers using those
chemicals.

3. The union has asked to be included with each chemical a
list of union representatives in organisations where there is
experience in using that chemical so that if a firm begins to
use a new chemical then workers within the firm know where
they can go for information about how to handle the new
chemical (such a system as the one above provides cross-
contact, which is something which is most important to
trade unionists).

The term cross-contact is not a dictionary term. It is one which
has been developed by the Norwegian trade unions as a
consequence of their first project. This leads to the final
question: ‘Is it right that trade unionists should need to be
defining new terms as part of their involvement in the design
process 7’

A natural Iahguage data base interface to the user

P. H. Prowse* and R. G. Johnsonf

One of the functions of the systems analyst is to obtain a
requirement from a user and produce an outline design for the
system. This design is described in a document often called a
user specification. The user is then asked to approve this
document. This approval often represents the last moment that
the user can change his requirements without the risk of an
expensive redesign. Consequently it is imperative that any
omissions or misunderstandings in it are identified and cor-
rected. The user specification must, therefore, be expressed as
clearly as possible in terms the user can easily understand.
With a small set of batch programs the user is dealing with a
relatively straightforward document describing a small range of
functions. However, in a complex data base system in the very
large data base (VLDB) class with several thousand data
elements and many hundred relations with significant inter-
relation dependencies it is improbable that user management

will be able to fully understand the details of the proposed

design. The details of the design are obtained from the user and,
although the designer can ensure that the information is
self consistent, only the user can ultimately check the design.

The existing approach to the documentation of the design
maintains very detailed definitions of each data element in the
data base and sometimes a brief description of the relations.
These definitions generally ignore the fact that there is an
underlying domain to the data element and the various roles
which the domain plays in different relations may be difficult to
determine. Consequently new methods are required to improve
the clarity of the description of the proposed design. In

*Esso Europe Inc, 5 Hanover Square, London W1.
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partlcular the constraints imposed by the design on the user, 5
in terms of possible real world relationships which cannot be
handled, need to be made very clear.

This paper suggests an approach in two stages to making the 3
relationships clear. Firstly it stresses the importance of thirds
normal form relations as a model of the business system‘D
required. From these are derived a set of formal statements S
about the inter-relation dependencies, or ‘business rules’. The<
second stage uses the business rules and the relations to€
generate English language sentences describing the system.
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Modelling the system 3
Since Codd wrote his seminal paper (Codd, 1970), muchTj
research work has been carried out on all aspects of the use of =
relations. In the design area, most authors are now agreed thatm
an essential component of the design process is the creation of ©
a third normal form model.

The properties of third normal form models are well described
in Wiederhold (1977). For design, one of the main advantages
is that a list of data items is generated together with an explicit
statement of the functional relationship of elements to each
other. From this model data base implementations such as
Codasyl networks can be simply created.

The relational model created by the designer contains a great
deal of information that the user should agree in the user
specification. The designer has identified a large number of
distinct data items, each with a unique name, for which he can
supply a definition. In addition, for each data item, he has

+School of Mathematics, Statistics and Computing, Thames Polytechnic, Wellington Street, London SE18 6PF.
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