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ABSTRACT

Groupware was developed to address the limitations of existing Information
l'echnologies in facilitating an increased level of collaboration in todays’ customer
focused industries. These systems are a hybrid between a database. to organise and

store previously unstructured knowledge, and an e-mail system. to disseminate this
knowledge across entire organisations.

Lotus Notes has become the recognised industry standard for a Groupware system,
providing an application development platform on which can be built a company’s
knowledge infrastructure, and the research concentrates on this system.

Groupware systems are not designed to replace existing technologies, rather
supplement them by capturing the information outwith the structure that they impose,
and there are many applications where the implementation of a Lotus Notes
application is not feasible. A review of the literature revealed that there is a limited
amount of guidance on what constitutes a suitable candidate for implementation.

 From an analysis of the functionality of the system, the research develops a

detailed reference model of the ideal Lotus Notes application, in order to
provide a method of rapidly assessing the suitability of a potential
application to the implementation of Groupware.

- Three case studies are presented, utilising the reference model to 1dentify

suitable candidates and following the implementation of these through to a
point where the results can be assessed, providing a level of validation for

the developed model.

- The case studies provide the opportunity to highlight methods of
overcoming the potential barriers to success, revealed by an audit against the
reference model. This experience 1s collected together as design guidelines,
cross-referenced against the reterence model.

The overall result being the production of a series of tools, and a methodology for
their use, intended to facilitate the implementation of successful Groupware
applications, maximising the benefit that an organisation can achieve from its

investment in new technology.
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CHAPTER1

INTRODUCTION



1.0 INTRODUCTION

In order to maintain a competitive advantage in the marketplace, industry is
having to shift its emphasis to concentrate more on the quality of service which
1t provides for its customers and re-engineer its processes to efficiently and
ettectively satisfy the customer’s requirements. This involves the introduction
of new products and designs, but an increasingly important factor is the speed
and accuracy with which orders are fulfilled. To provide this improved level of
service requires a comprehensive information strategy, making use of recent
developments in systems and thereby ensuring that everyone is aware of the
standards in performance which they are attempting to meet. Faced with the
ever increasing demands for relevant, up-to-date information and virtually
real-time information exchange, the traditional information system technologies

are no longer adequate, but in recent years, developments in this area are

addressing this vital 1ssue.

1.1 Communications : Issues and Requirements

e Standard communication software limits the number of people involved 1n a

project through its point-to-point messaging architecture. General messages

become lost within the contents of a bulletin board.

 These communication systems concentrate on the transfer of information

not the content, any organisation of the data must be performed by both

parties outside of the system.

e Database Management Systems are limited in the amount of data sharing

that can be accomplished, either through the way in which the data 1s
presented (to suit one particular function) or in the complexity of dispersing

the information throughout the organisation.

e The structure imposed on the data by the Database system limits the

flexibility of the information that can be stored.
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A Hybnd system to meet the requirements of today's business processes

needs to be able to store a varied selection of data in a structured manner

which can be disseminated to as many members of an organisation as are

required, as quickly as possible.

Existing electronic communication technology allows widely dispersed users
to share information and knowledge and so reach decisions without the need for
a physical meeting between the two parties. The information can be shared
between several members, simply by addressing the messages to the appropriate
people or by making it generally available to all on a bulletin board. However,
these systems impose limitations on the level of information availability within
the organisation as the communication 1s unidirectional, 1.e. data i1s sent to a
specified group of people, no-one can pull the data from the system, not even
the intended recipients. This leads to the situation where work 1s pertormed on
projects which has possibly been carried out before in another part of the
organisation, but the use of this type of communication has meant that only
those directly involved 1n the project are aware of the 1ssues which arose from
it, and only then if they have been specifically informed about it.

The communication system itself is concerned with the transfer of the
information and is not interested in the data contained, therefore there 1s no
structure to the data, other than that imposed by the personnel at either end of
the communication link. The recipients of information must then read
everything to extract the data relevant to their needs, and then reconfigure it
before storing it in their own personal filing system. If this information 1s
contained in bulletin boards for general release then their system 1s clogged with
much unnecessary information resulting in wastage of valuable time.

The retention of knowledge and the increased availability of it, can be
achieved by using a conventional database, storing the data in a structured
format and allowing anyone with access to search for the information they want.
The introduction of a large general database, containing the data generated by

all the functions of a business can cause 1ts own problems, due to diverse nature
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of the information itself, so much so that functions often develop their own
databases which store information in the way that they want to see it. This
obviously limits its availability, as even if others could access it, they may be
unable to do anything with it because of the way in which it is presented. The
performance of a centrally stored database would be affected by the number of
people accessing it at any one time, and the rigidity of a database prevents two
users accessing the same record simultaneously, which may actually slow down
the process of gaining information.

The structured design of a database is used to ensure that records can be
accessed and linked as smoothly as possible, unfortunately this often means that
tflexibility 1s sacrificed, and the information within each record must be stored in
a rigidly defined way. Any information entered into the database must then be
manually translated by those having editing rights, unnecessarily lengthening
the storage process, and probably resulting in the abandonment or
under-utilisation of the system.

In order to promote the level of information availability and communication
necessary to achieve the desired level of performance, a system 1s needed which
combines the best functions of the flexible but unstructured electronic mail type
systems with the structure and formality of database systems. This type of
integrated system would provide enough flexibility to allow everyone to place
their data on the system, in whatever format they like, whilst storing it 1n a
structured way, so that any user reading the information can find it, and any
related information, very easily. The level of communication within this hybnd
system must allow for the rapid and widespread dissemination of data, so that
information 1s propagated throughout the organisation almost immediately.
Although this type of system seems to be one of those 'theoretical 1deals’, an

emerging class of software, called "GROUPWARE" 1s able to provide all these

facilities and more.
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1.2 Groupware and Multimedia : The Future

Essentially a Groupware system consists of three critical elements, these are :-

* The database which forms the nucleus of the system.

* The communications / messaging facility which provides the flexible

free-format communications network between the users.

* The viewing / masking facility which allows each user to define data which

1Is 1mportant to them consequently masking all other information which is

considered to be irrelevant.

In database terms the function that distinguishes a Groupware system from
conventional databases is that of replication. A copy of the entire database can
be stored 1 several locations, on a server, and the users at each location can
access their particular server, creating and editing documents as necessary.
What replication does 1s, at regular intervals, reconcile all these unique
databases into 1dentical copies of each other, transferring all the files created or
updated since the previous replication, from each separate database into every
other copy. This feature means that geographically dispersed sites can be kept
in synchronisation with each other, and the fact that each server 1s only accessed
by local users means that the performance of the database will not be adversely
affected even though every user 1s effectively accessing the same database.

The free format messaging facility, for all intents and purposes 1s similar to
the electronic mail systems commonly used today, the key difference being that
this messaging system is integrated within the Groupware system. This means
that communications may take place through the electronic medium and the
person, authorised to make changes to the relevant fields, 1s then required to
review the information and make an amendment where necessary. Similarly, as
soon as a certain entry in the database i1s changed, the interested parties are

automatically informed of the change through the messaging facility, as soon as
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the document is saved, thus improving the efficiency and effectiveness of
corporate communications.

The widespread sharing of information using bulletin boards, whilst a very
attractive function, can lead to wasted time, searching for relevant information,
and cause problems in maintaining the security of the data. Groupware systems
can overcome this problem by giving the users access to information that
directly affects them. This is achieved because Groupware systems store
Information as documents, using appropriate blank forms created by the
application developer. Access to the information contained in these documents
1s obtained by opening them from a view. The views, which can be easily
configured by the user, are typically used to display various documents in the
format that the user wishes to see them. The documents to be included in a
particular view can be specified so that unwanted data is not included, useful
where many documents exist in one database as the view is recreated and
indexed, each time that it is opened.

Because the views are comprised of data fields from the documents, one
document can be used to store a lot of information which is then subdivided into
meaningful portions for the view, so that users accessing the same document
can gain information relevant to their needs.  Furthermore to enhance the
security of such systems, this masking feature can be extended into the
document 1tself by separating the information into sections which can then be
selectively made available based on who has accessed the document, and
whether they are reading or editing.

The most versatile field type 1s a 'Rich text' field, which allows for the
incorporation of many different data types into documents. Indeed, the blank
form 1s simply a large rich text file, to which the necessary static text and frelds
are added. The fact that the form 1s a rich text field means that other objects can
be embedded into 1t, to provide such facilities as the running of macros or the
use of hypertext features, creating linkages between documents.

The versatility of the embedding and linking features within the system

allows for the use of some of the more sophisticated multimedia technologies,
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allowing an almost limitless array of applications to be developed, containing
conventional database information as well as audio and visual (still photos,

video clips, drawings, sketches, etc.) information, within an integrated

framework.

1.3 Formulation of the Research Hypotheses

The author’s initial introduction to Groupware originated from experience
gained whilst involved in the Teaching Company Scheme with J&B Scotland
and the University of Strathclyde.

Having been presented with a defined business problem, the need to record
Mandatory Labelling Requirements in a global system, the author was required
to make a selection of the most appropriate solution.

A Groupware system, Lotus Notes, had been recently introduced into several
divisions of the parent company Grand Metropolitan, and was just beginning to
emerge as a potentially useful tool within the drinks division, International
Distillers and Vintners.

Very little was known about this system, but further investigation revealed
that 1t might be one of the best solutions available as it offered a simple means
of making the information globally available through ‘replication’. However,
beyond that, the suitability of Groupware was not easily determined.

The investigation process did not reveal any clearly defined criteria for a
suitable application for development in Lotus Notes. Many authors had
presented a list of general rules that could be used to make a simple decision as
to whether the system represented a potential solution or not, but the author
found no reference to any means of quantifying the level of ‘fit’ that a specific
application had to the system.

What the available literature did indicate was that there are no extremes In
determining the suitability of Groupware as a solution, there was no one defined
‘ideal’. With this being the case, the conclusion is that there will be methods
which could be employed to address the likely problem areas in an application

and thereby increase the chance of successful implementation, but with no

Page 6



means ot assessing where these problem areas arise it is difficult to determine
exactly what methods should be used or how they could be applied in a specific
case.

The eventual decision to implement a Lotus Notes system in this case was
based on the author’s interpretation of the available literature into a basic set of
criteria for a suitable application. At this point, no design work had yet been
undertaken, and many mistakes were made in the initial stages of the project
(Chapter 6), mainly due to the fact that the author was concentrating on the
mechanics of design. Obviously with more design experience, many of these
mistakes would not have been made, but they could also have been avoided to
some extent had the author had a better appreciation of the areas of the
application that would cause the most problems due to their slight deviation

from the 1deal Lotus Notes functionality, and how they could be addressed in

the planning stages of the development.

1.4 The Research Hypotheses

Through attempting to determine Groupware suitability to a business problem

and experiencing difficulty in the early stages of design 1t 1s thought that :

1. A Reference Model 1s required to determine the suitability ot Groupware

to address the needs of a defined business problem.

2. A set of Design Guidelines are required to assist developers of Groupware
systems with the planning, design and implementation of a particular

application.

Expanding on the ideas presented in the literature review at this stage 1t 1s

thought that :

3. A generic Reference Model to determine the suitability of Groupware to

address a business problem can be developed.

4. Generic Design Guidelines to assist in the planning, design and

implementation of a Groupware system can be developed.
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>. A methodology can be written for the application of any developed

Reterence Model and Design Guidelines to ensure accuracy and

confidence 1n the results obtained.

1.5 Structure of the Report

Chapter 2 : Review of Research Methods

This chapter aims to develop a research plan, from existing management
research methods, which will allow the proposed research hypotheses to be
investigated with the appropriate rigour.

The chapter first looks at the existing research methods and then formulates
some generic conclusions on the application of current thinking to individual
projects, before relating these conclusions to the specific research area of the
Development of Tools for use in Groupware Implementation and outlining a
clear plan for the successful completion of the research.

The chapter concludes by specifying how the developed research plan

addresses the issues of validating and supporting the research hypotheses.

Chapter 3 : Background : Evolution of Groupware

This chapter examines the rise of Groupware as an essential part of any
company’s systems philosophy, through the inadequacy of existing technology
to fully integrate the various aspects of a business by retaining corporate
knowledge with only a few select individuals. The text explains, by looking at
the facilities of the leading Groupware development platform, Lotus Notes, how
such a system can promote sharing and dissemination of this corporate
knowledge to a much wider audience, integrating previously autonomous
functions and ensuring that all employees are aware of the issues and barriers to
achieving maximum productivity.

The chapter also warns of the potential pitfalls in the implementation of such
a system, which mainly arise from the fact that Groupware attempts to change

the way that groups interact, and states that more than any other system
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solution, Groupware must fit the existing practice and not attempt to dictate

what that practice should be.

The chapter concludes by outlining the main aims of the research, which are
to ensure that a Groupware solution is achieved as effectively as possible, and

only where it will provide the desired level of improvement, and hence validate

the research hypotheses.

Chapter 4 : Review of Lotus Notes Functionality and Application

In chapter 3, the author attempted to outline the evolutionary path of the
emerging Groupware technologies, highlighting the basic functionality of the
available systems and thereby trying to define the generic role which they are
intended to perform in the workplace. This role being not to replace any of the
existing software tools which have become commonplace, but to integrate them
in a way which leverages improvements in group productivity rather than in
individuals working in the partial isolation imposed by the PC environment.

No attempt was made at that point to try and prescribe the applications that
should be transferred onto a Groupware platform, the reason being that the list
of potential applications 1s almost limitless and will depend on an equally large
number of dynamic factors specific to each individual company. Almost all of
the literature relating to Lotus Notes contains some reference to the broad
categories of applications which lend themselves to Groupware implementation,
and contains a brief warning on those categories of applications which should
be avoided.

Having examined the areas of a business to which Groupware applications are
best suited, it 1s pertinent at this stage to investigate the validity of the
conclusions drawn by looking at the implementation of Groupware in the 'real
world'.

A report by the International Data Corporation [1994] looked at the
implementation of Lotus Notes mn more than 65 companies throughout the
world, reporting primarily on the success of the applications in each case

through financial return on investment. The findings of this report are
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summarised by the author, and related to the findings from the literature review,
to give a broad indication of the 'ideal' Notes application.

The report only details the results of the financial analysis and does not look
at the details that led to either success of failure in each case. To try and
establish some criteria for success, four brief application studies are presented

(Lloyd and Whitehead [1996]); looking at very different applications, which

leads to a better understanding of the issues involved.

Chapter 5 : Reference Model : When to Implement Groupware

Chapter 4 concluded that the existing references for the i1deal Notes
application were not presented in sufficient detail to allow the developer to
determine the feasibility of a potential application with anything but the most
basic level of confidence.

One of the hypotheses presented in this research leads onto the statement that
to allow for this more rigorous analysis, the developed reference model must
contain a greater level of detail and be presented 1in such a way that a potential
application can be audited against the model, thereby increasing the level of
confidence in the results. If the analyst is presented with a graphical
representation of their application which highlights the degree of fit with the
tool they are intending to use, then a decision 1s more easily reached and more
strongly supported.

The reference model will be developed by expanding on the ideas presented
in chapter 4 and relating this discussion back to the functionality of the software
outlined in chapter 3, maintaining the basic idea of trying to define quantifiable

measures in each case to facilitate the auditing of an application against the

model.

Chapters 6, 7 & 8 : Case Studies

The area of research presented in this thesis is a direct result of introducing
three Groupware applications into one organisation using release 3 of Lotus

Notes. The size and complexity of the organisation is such that the design
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1ssues mnvolved in each case were very diverse, so allowing a better assessment

of the validity of the reference model and for more generic design guidelines to

be developed.

Chapter 9: Guidelines for the Design of Notes Applications

Designing a Notes application is very similar to designing any software
application that supports a business process, providing that the development
team can get their minds around the fundamental differences between Notes and
other software tools. With this being the case there 1s very little difference n
the techniques which should be used, and many notable authors have published
prolific works dealing with a variety of structured techniques for systems
design. By the same token, the actual mechanics of design, in terms of the
fields, forms and views which make up a Notes database have been the subject
of many books and developer guides. It is therefore redundant in this text to
repeat any of this information.

Whilst involved in the design of the case study applications, i1ssues arose
within the design process which were noted as having an effect on the potential
success or failure of the application. This chapter examines these 1ssues 1n
greater detail than many of the published works, maintaining a close
relationship with the developed reference model from chapter 5. The
hypothesis being that after the reference model has classified the application
using the defined measures, a better understanding of the design issues which

relate to the particular characteristics of the reference model will hopetully

focus the developer on the correct path towards a suitable design.

Chapter 10 : Discussion : Review of Work Done
In this research, the author has attempted to develop a Reference Model for an
ideal Groupware application and supplement this with Design Guidelines to

ensure that the selected application has the best chance of producing the desired

retum.
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In order to gain the maximum benefit from the use of the developed models
and produce a level of confidence in the results obtained, this chapter first
defines a methodology, taken from the case study experience, which should be
used when assessing the suitability of a process to Groupware implementation
via the Reference Model and Design Guidelines presented.

Groupware is a vast topic and the limited experience of one developer will
never raise some of the more involved issues of implementation or design.
However, by utilising a suitable research plan the author has identified many of
the generic issues which need to be considered in every attempt to implement
Groupware, and used these in the development of the Reference Model and
Design Guidelines which should ensure that an application is both suited to
Groupware and that the finalised design will provide the maximum benefit 1n

the given situation.
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REVIEW OF RESEARCH METHODS



2.0 REVIEW OF RESEARCH METHODS

2.1 Introduction

This chapter aims to develop a research plan, from existing management
research methods, which will allow the proposed research hypotheses to be
Investigated with the appropriate rigour.

The chapter first looks at the existing research methods and then formulates
some generic conclusions on the application of current thinking to individual
projects, before relating these conclusions to the specific research area of the
Development of Tools for use in Groupware Implementation and outlining a
clear plan for the successful completion of the research.

The chapter concludes by specifying how the developed research plan

addresses the 1ssues of validating and supporting the research hypotheses.

2.2 A Review of Management Research Methods

The role of management within any business is to make that business operate
in a way which will generate the desired level of profitability for its
shareholders. In order to do this the processes and systems which are employed
need to be carefully considered, before and after they are implemented, to
ensure that they provide a valuable contribution to the ultimate goal, in an
efficient and acceptable manner. Hence the role of management research
derives from this need of businesses, 1.e. someone needs to take the time and
effort to determine what i1s the best solution 1n any given situation, and having
done that ensure that the processes used remain the best solution for the
particular business in the long term.

Researchers into this field propose two different viewpoints from which the
investigations can be carried out. The traditional method of carrying out
research, reported by Gay and Diehl [1992], 1s to carry out 'Quantitative
analysis, gathering objective data from large samples to give the results rigour
and generate generic conclusions, which are purportedly impossible with any

other method. The alternative method, which has emerged from the studies into
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soclology and the like, takes a 'Qualitative’ approach, Gummesson [1991],
looking at a much smaller sample of data in a less statistically biased way to
generate more practical and realistic results. Easterby-Smith et al. [1991]
provide a discussion of both methods, looking at the pros and cons of each, and
the applicability of either one to the variety of different research 'types' which
they 1dentify. It is this work which is considered and related to the specific area

of this research, in order to develop a research plan which will hopefully yield

rigorous and realistic conclusions.

2.2.1 Research Types

Three types of research are identified, although the first of these, 'Pure
research can be further split into three subsections. The main differences
between each i1dentified type is in the outcomes which are assumed to emerge,
and this 1s summarised in table 2.1 below.

As well as presenting these basic research types, the literature also then goes
on to say that the distinctions are never as clear as we would like them to be,
and consequently do not always hold 1n practice. Indeed, in terms of the
research presented here, the classification seems to be a clear indication of the
'Applied Research' type as the author 1s looking at the application of a new

technology to solve an identified set of problems encountered in most

businesses.

However, if the research is to prove useful and contribute something to the
existing literature on the subject then 1t must also look at that new technology 1n
terms of its applicability in different circumstances, solving a variety of
problems and being accepted into a variety of different company cultures. Does
this then suggest that it has some founding in the reflection aspect of 'Pure’
research.

Also, the research is actually being carried out on the back of a project to
change the way in which one particular business operates, meaning that 1t falls
into the realm of 'Action' research, the results from this aspect being a partial

indicator of the findings and the conclusions drawn from these.
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Research
Classification

Assumed Outcomes

Pure Discovery |Revolutionise the thinking on the|Totally new idea or explanation
topic under research through the|of existing ideas.
theoretical development of ideas
from empirical research.

Invention |Evolves from direct experience|New technique, method or idea
of inventor in the area of the|to deal with a particular
research. Deals with a general|problem.
problem.

Reflection |Existing theory, technique or|Revision or modification of a

group of ideas is re-examined in{theory or development of ideas
a different organisational or|about cultural differences.
social context.

Evaluation of the process and|Solution of a specific problem.
results of particular courses of
action, i.e. reorganisation of a
department, introduction of new
technology, etc.

Applied

Research should lead to|Learn from the actual research
change, and therefore that|process and most emphasis on
change should be incorporated|determining 'What happens

Into the research process.

Action

Table 2.1 Basic principles and assumed outcomes of the various types of
research.

This inability to unequivocally define the type of research being performed
does not affect the outcomes which will emerge, only the way in which they are

related at the end of the research term, and it is the research method adopted

which guides the findings in any one particular direction.

2.2.2 Two Approaches to Management Research

The two approaches to management research are seen by many experts in the

field to be two diametrically opposite principles, however it 1s almost

impossible for a researcher to limit their methods to those taken from only one
of these schools of thought. In practice, even the most committed champion of
one particular viewpoint will adopt a more practical approach and utilise

methods from both sides in order to ensure that their findings are as realistic as

possible.

ooking at the two approaches individually, the more traditional of the two 1S

that of positivism, where the researchers deliberately isolate themselves from

Page 15



the subject which they are studying in order that they may be as objective as
possible in their findings. The external 'world' which is thus created, 1s first
split into its simplest elements before a fundamental law is applied to each one
and tested using observable facts about that element. The resultant findings are
then re-enforced by repeating the observation for a large sample of similar
subjects, thus allowing for statistical validation of the reported data. The
methods used 1n the collection and analysis of the data are often referred to as
'Quantitative’ because, wherever possible, quantifiable measures are established.
The conclusions arising from this type of research are thus non-specific to any
one situation and, provided that the researcher has been thorough in obtaining
the observed sample, are equally applicable in any situation of a similar nature.

If, on the other hand, a researcher was to subscribe to the phenomenological
way of thinking then they would view the world, not from an external and
objective viewpoint, but from the position that 'reality’ 1s the result of social
interaction between people and should therefore be viewed subjectively, taking
into account the immediate factors affecting the given situation. Because the
research needs to be subjective and consider 'the big picture', a new set of
techniques are required, and these are given the name 'Qualitative’ methods as
they concentrate on what 1s meant by the results instead of the actual results
themselves. Many of these techniques require the researcher to place
themselves within the subject under study, and devote a lot of time an effort
into the gathering and interpretation of information, therefore the use of large
samples, which provide the positivist researcher with statistical validation of
their findings, is not possible and the researcher must content themselves with
the knowledge that they have acquired a greater knowledge into a specific
situation and are probably better able to explain those spurious results that were
obscured by the positivist researcher amid mounds of statistical data.

Obviously each standpoint has its benefits and limitations, which tend to be

complimentary, and these are summarised 1n table 2.2 below.
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Approach

Positivism * Provided that quantifiable |e The applicability of the
measures can be set up results is hampered by the
easily, a wide range of necessity to set up
situations can be quantifiable measures in
examined. every situation.

* The gathering of objective |e Examining only the
data is fast and simplest elements of any
economical. situation leads to ignorance
e The use of statistics gives of 'the big picture’.

managers more confidence |e Very useful for testing
In making decisions based theories, but not for

on the results generating them.

e Concentrates on the 'here
and now' and so future
policy cannot really be
determined based on these
results alone.

Phenomenology e [he involvement of the e |n order to reap the
researcher in a lengthy maximum benefit, the
research project better research must be carried
Illustrates how things out over a long period of
change over time. time, with the necessary

e When viewed in the context| resources obviously
of the 'larger whole', reflecting this.
meanings are easier to see |e Analysis and interpretation
and understand. IS subjective in nature, i.e.
e Due to the long time spans relies on the perceptions of
Involved, data is collected the researcher.
In @ much more natural e There are no easily
fashion, allowing theories identifiable milestones to
to develop and take the research, things just
account of emerging issues| progress naturally, and so
and ideas. such projects often appear

untidy and uncoordinated.

e | ess credibility is given to
results that are perceived
as being based on intuition.

Table 2.2 Benefits and limitations of the two approaches to management
research.

The 1deal research design will reap as many of the benefits from each of the
approaches as possible, whilst obviously avoiding as many of the limitations.
Adopting a purist attitude to either of the approaches 1s therefore unteasible,
and a hybrid approach must be derived to ensure that the subject area 1s studied

in totality, with the conclusions being assigned as much validity as 1s possible
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2.3 Potential Problems and Issues Involved in the Research

The aims of the research are to develop a general reference model which can
be applied to potential applications to determine their suitability, and then to
specify a set of design guidelines that will ensure suitable applications are
rapidly developed and address all the necessary issues of the process involved.
Adopting any one approach to defining these will not provide the necessary
rigour in the results, as each one suffers from better addressing the needs of the

other. The research design which is to be used must therefore take into account

the following issues.

2.3.1 Sample Size

The enormous diversity of potential Groupware applications means that a
suitable reference model, which can be applied in almost any given situation to
assess the suitability of a suggested application, cannot be defined from a
detailed study of only a small sample of applications from one organisation or
even one sector of the manufacturing industry. Similarly, design guidelines,
which look at overcoming the numerous pitfalls and blind alleys involved in the
successtul design of a Groupware application, can only be achieved by actually
carrying out the design in a real situation, something which is completely
impractical when the sample size 1s too large, as the time involved to complete

the implementation of a Groupware application can often be lengthy.

2.3.2 Generalisability

The way 1n which a business operates 1s affected by many internal and
external factors, the industry sector, the competition, the marketplace, the
company culture, etc., which results in no two companies being identical in
terms of the business processes which occur in the day-to-day running. For this
reason, no set of design guidelines can fully encompass all the 1ssues that may
affect the successful implementation of a Groupware application, especially

when 1t 1s derived from the detailed study of just one organisation.
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2.3.3 The Hawthorne Effect

The Hawthorne effect recognises that any research which is carried out from
within the area under study may in itself affect the results obtained, usually
occurring where the questions asked by the researcher raise awareness of a
particular problem to the extent that it is partially solved as a result. Any
changes made by the researcher will then seem to be more effective than thev
actually are.

In this research, it is both the reference model and the design guidelines
which may be susceptible to the Hawthorne effect as the introduction of any
system will cause those involved to look more closely at what they do. Thereby
raising the question, was the application really suitable for Groupware or are the

users struggling to work with what they have been given in the absence of

anything else.

2.3.4 Measurement of Success

As with many research topics, 1t 1s very difficult to assign numeric values to
the success (or failure) of any conclusions that are derived, in this case the
question 1s how can we say that the reference model has successfully eliminated
unsuitable applications and that the design guidelines have promoted the best fit
design for the application 1n every given situation. The answer has to be that
we can't really do that, as the area of Groupware 1s so vast that there will always

exist grey areas, where the suitability of application or design can be

questioned.

2.4 The Adopted Research Method

The research presented in this thesis falls into the classification ot 'Applied’
research, introducing new technology to provide a solution to a specitic
problem. However, there are also aspects of 'Pure' and 'Action’ research,
examining the applicability of the new technology 1n a wide variety ot business
areas and through the applied research actually changing the way 1in which a

process is performed, resulting in the author developing ideas of how future
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implementation of the technology would best be achieved in terms of

application design.

As a result of this, the approach to the research combines both positivist and
phenomenological thinking, conducting a wide but shallow review of

Groupware functionality and application, and an in-depth study of a limited

number of applications.

2.4.1 Positivist Approach : A Review of Groupware Functionality

T'he factors that affect the successful implementation of a Groupware solution
are very ditficult to define, a review of the evolution of Groupware as a genre
and a more detailed investigation into the basic functionality of Lotus Notes
will allow a certain amount of information to be derived in this area. Using this
information to develop a broad set of criteria, objective 'measures' can be set up
to assess the Groupware applications of a large sample of manufacturing
companies. If the sample is large enough and diverse enough, with meaningful
questions being asked, then the results should allow for the generation of a very
robust reference model of what makes a successful application and what
doesn't.

There are of course problems with this approach, as the success of an
application 1s often subjective depending on who is asked and what other
factors have affected the implementation of Groupware. Companies will also
be very reluctant to detail their failures, modifying their response to make a bad
application appear in a different light. Therefore, the results obtained from this
review must be tempered against common theory on the subject of suitable

applications, and against the authors own experience of 1mplementing

Groupware.

2.4.1.1 Whatis a Reference Model ?

The expected outcome of the positivist approach is the definition of a suitable
model which can be used to assess the functions and properties of a particular

process, to determine 1f that process could benefit from being implemented as a
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Notes application. Within the research, this is defined as a “reference model”

and 1t 1s pertinent at this stage to define exactly what is meant by this

terminology.

Perhaps the simplest way to achieve this is by referring to the widely accepted
models which are used by industry today. Perhaps the most well known of
these 1s the “Model for quality assurance in design, development, production,
installation and servicing” - ISO9000. Within the introduction to this standard

are stated the main philosophies behind this reference model.

The specified requirements are complementary (not alternative) to the
technical (product) requirements.

They specify what elements quality systems have to encompass, but do not
enforce any uniformity.

They are generic and independent of any specific industry or economic
sector.

The design and implementation will be influenced by the varying needs of
an organisation.

In essence, this standard provides the basic skeleton of a quality system,
which each individual company will then ‘flesh out’ to suit the peculiarities of
their organisation.

This basic principle is continued in another industry recognised reterence
model. “The Oliver Wight ABCD Checklist for Operational Excellence”, which
defines a series of world-class benchmarks (the basic skeleton), against which a
manufacturing company can assess its performance, with the ultimate goal
being successful implementation of a Manufacturing Resource Planning system.

The reference model developed in this research should therefore follow the
same principle, providing a theoretical ideal for the features that would lead to a
successful Notes application being developed, with sufficient flexibility to

allow the model to be used by any organisation.
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2.4.2 Phenomenological Approach : Design of Case Study Applications

T'he developed reference model will initially be based on the findings of the
review of Groupware functionality and as such represents a purely theoretical
model. The model must be validated and developed further, including more
Information from real examples. To try and validate the model from the
experience gained from only one application would be completely unrealistic,
as the model is intended to be as generic as possible and no one Notes
application will include all the aspects of the model . However, implementation
ot Groupware involves not only the specification of the code but the defining of
the necessary procedures, testing of the pilot application and hand over with
procedures for ongoing maintenance, and therefore it takes a long time to
develop one application. For this reason, it is impractical to try and introduce a
large number of applications to provide more general results and a more
rigorous validation of the model.

A compromise number of applications for development must be reached, and
here we can test (to a certain extent) the suitability of the reference model by
assessing a number of suggested applications to determine which are suitable
and potentially successful. In this selection stage, the potential problem of
generalisability can be addressed by selecting applications which are as diverse
as 1s possible within the same organisation. If the applications are selected with
care, the range of functionality which 1s encountered during the case studies
should provide the experience necessary to confirm or deny the applicability of

the model 1n a more general sense.

2.5 Research Plan

A review of the evolutionary path of Groupware, will seek to demonstrate the
validity of the research hypotheses by demonstrating how important such
systems have become for modern businesses and how dedicated the major

software houses such as Microsoft and Lotus are to promoting and developing

these products.

The developed research plan then addresses each of the Hypotheses 1n turn.
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I. A Reference Model is required to determine the suitability of Groupware

to address the needs of a defined business problem.

Undertake a literature review of the current theories regarding the areas
of application for Groupware, determining whether this gives a suitable

Reterence Model for the ideal Groupware application by comparing this

with the reported performance of existing applications.

2. A set of Design Guidelines are required to assist developers of Groupware

systems with the planning, design and implementation of a particular

application.

* Undertake a literature review of the methods used by Groupware
systems to support business processes to which they are reportedly better
suited, using a review of existing industry applications to determine

where the current design methodology may be deficient.

3. A generic Reference Model to determine the suitability of Groupware to

address a business problem can be developed.

= FExpand on the theories 1dentified during the literature review to develop
a more robust Reference Model, providing guidelines on the characteris-
tics of a business process which affect the suitability for conversion into

a Groupware application, and 1dentifying those which are likely to

promote greater benefit.

= Utilise the developed Reference Model to 1dentify three potential case

study applications and develop a solution using Lotus Notes.

= Assess the success of each case study application to review the validity

of the developed Reference Model.
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4. Generic Design Guidelines to assist in the planning, design and

implementation of a Groupware system can be developed.

From the experience gained in the design of the three case study applica-
tions, develop generic Design Guidelines that can be applied in future
developments to overcome the aspects of the application which do not

fit neatly into the ‘ideal’ presented by the Reference Model.

* The validity of the Design Guidelines is inherited from the fact that they
are developed from the implementation of potentially successful appli-
cations. Further support for this hypothesis can be supplied by survey-
ing the views of other developers regarding the Guidelines and the

experience of the author in utilising them in any future development

work.

>. A methodology can be wrtten for the application of any developed
Reterence Model and Design Guidelines to ensure accuracy and

confidence 1n the results obtained.

* By combining the methodology inherent in the developed Reterence
Model and Design Guidelines with the experience of their application to
the case study examples, define a sequence of steps to be followed to
arrive at an appropriate and reproducable decision as to the potential for

using Groupware in the situation under review.
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Figure 2.1 - Relationship of the various stages of the research plan.

2.6 Potential Problems Addressed

The research plan has been designed to achieve the desired results whilst at
the same time removing, or limiting, the potential problem areas discussed

above. The theories behind this can be tied to those problems.

2.6.1 Sample Size

The use of a large sample size in defining the reference model allows the
model to be as general as possible, but 1t does introduce a lack of detail as the
information does not go into detail as to "WHY" an application succeeded or
failled. However, introducing this level of detail would lengthen the information
gathering process and therefore reduce the feasible sample size. In this

instance, the detail 1s substituted with the current theory on successful

application development.
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2.6.2 Generalisability

Due to the length of the design process for new applications the number of
case studies must be kept to a maximum of three, which leads to a lack of
generalisability in the conclusions drawn about the design process. By making
the applications as diverse in their functions as possible, more generic

conclusions are available as the design issues are different in each case.

2.6.3 The Hawthorne Effect

As the research deals directly with the implementation of new technology to
solve an i1dentified problem, it 1s impossible for that research not to have an
effect on the business practices as a result. However, the question 1n this case 1s
more concerned with the suitability of Groupware for a given application, as
defined by comparison with the reference model, and so the assessment stage ot
the research plan looks at the possible alternatives to Groupware. As these

alternatives are considered for the same applications, the Hawthorne effect 1s

removed.

2.6.4 Measurement of Success

The case study applications have been identified as being potentially
successful Groupware applications using the derived reference model and each
successive design has used the experience gained from the others, experience
which is included in the design guidelines. Therefore, if the success of the case
study applications can be quantified, then the success of the developed theories

can also be quantified to an extent, with the obvious limitation arising from the

necessarily small sample size used.

2.7 Summary

Chapter 3 will outline the evolution of Groupware, leading to the assumption
that when considering Groupware, as a classification of software, 1t 1s equally as
relevant to simply consider Lotus Notes, as this has been acknowledged by most

as the industry leader and the benchmark against which all others should be
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measured. Therefore, the research presented in this thesis will concentrate

exclusively on Lotus Notes.

* Chapter 4 presents a review of some of the available literature on Lotus

Notes, examining the types of application considered most suitable for
implementation, and compares this to the reported results of organisations

who have converted their existing processes into Notes applications.

* Chapter 5 takes the findings of the literature and industry review, and

defines a reference model for selecting a business process which will

provide the desired benefits if Notes was used as the system infrastructure.

* Chapters 6-8 present three case studies which were 1dentified as potential

candidates for Notes implementation by the author, using the developed
reference model. An assessment 1s made of the probable outcome, based on
the positioning of the application against the reference model, and following
implementation the degree of success reported 1s used to validate the model

as a suitable tool for the selection of a Notes application.

e Chapter 9 collects together all the issues with design encountered during the

development of the case study applications, and cross-references these to the

characteristics which affect success defined in the reference model. This
provides a greater definition for the strategy to follow in Notes development

to overcome some of the problems encountered where the process 1s not a

perfect fit into the reference model.

e Chapter 10 summarises the research into a methodology to be employed

when applying the defined models in any situation to ensure a level ot

confidence in the analysis of the results, before discussing the validity of the

findings presented 1n the research.
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BACKGROUND : EVOLUTION OF GROUPWARE



3.0 BACKGROUND : EVOLUTION OF GROUPWARE

3.1 Introduction

This chapter examines the rise of Groupware as an essential part of any
company’s systems philosophy, through the inadequacy of existing technology
to fully integrate the various aspects of a business by retaining corporate
knowledge with only a few select individuals. The text explains, by looking at
the facilities of the leading Groupware development platform, Lotus Notes, how
such a system can promote sharing and dissemination of this corporate
knowledge to a much wider audience, integrating previously autonomous
functions and ensuring that all employees are aware of the issues and barriers to
achieving maximum productivity.

The chapter also warns of the potential pitfalls in the implementation of such
a system, which mainly arise from the fact that Groupware attempts to change
the way that groups interact, and states that more than any other system
solution, Groupware must fit the existing practice and not attempt to dictate
what that practice should be.

The chapter concludes by outlining the main aims of the research, which are
to ensure that a Groupware solution 1s achieved as effectively as possible, and

only where it will provide the desired level of improvement, and hence validate

the research hypotheses.

3.2 Changing Needs of Business Organisations

During the early part of this century, it was the manufacturing companies who
dictated what the customer bought and the quote from Henry Ford, one of the
pioneers of mass production, "You can have a car in any colour, as long as its
black" reflects the state of business policy at the time. However 1f you were to
buy a Ford car today, then the range of options which you, as the customer,
could specify is enormous, even down to the colour that you want the car to be.

What has changed, that now forces manufacturing companies to operate in this
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"Customer-driven" style, and what effect has this had on the way 1n which

businesses need to organise themselves?

Increasing competition from all over the world is often quoted as the main
reason for this progression into a "The customer is always right" mentality, as
the supplier who can get goods to the customer ahead of the competition and to
specification 1s going to get the sale. Because the customer has increasingly
been allowed to dictate the way in which businesses need to operate, then they
are increasingly likely to change their needs from day to day, as they have
become aware that someone will be able to supply exactly what they need in the

struggle to increase sales and profits.

3.2.1 The Structure of the Organisation

The traditional organisational structure that operated in those early
mass-production manufacturing companies stemmed from the family owned
businesses of the industrial revolution, where all management decisions had to
come from the top of the hierarchical tree. Organising the business in this way
allows for a great deal of control to be exercised over the whole operation by
the senior management, because 1f all the decisions have to be approved at
'board' level then they are always aware of the full implications of the decision.
Each department head present at the meeting will also then have a picture of
where the business is going and the whole thing 1s co-ordinated to produce the
most efficient production system.

The desired level of efficiency is achieved by the department head within
their own department by having the necessary expertise available to them to
carry out the given task, but what if a problem arises that requires the assistance
of another department. The hierarchical structure demands that the decision be
made by the executives who need to get their facts from their subordinates, who
in turn need information from their subordinates, and so on down the line until
the person finding the problem eventually gets to tell someone what the
problem is. This then needs to be routed to the appropriate executive who can

provide an answer, then down through the levels of his department, before the
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holder of the necessary knowledge is found, and his expertise is routed back up
the 'pyramid’ and down to the person who needs it.

In practice the involvement of executives is not necessary, but the principle is
the same as higher levels of management need to be involved in the decision
making process and ensure the level of co-ordination and control that promotes
efficiency in the organisation as a whole. All this routing of information up and
down the management levels obviously lengthens the process of
decision-making and the manufacturing company that still operates in this way

In today's environment will not survive for very long, unless they have a

monopoly on that market.

\.L o

Figure 3.1 - The changing structure of today's organisations (Holtham 1992)

The company which has to provide a rapid response to market demands needs
to flatten out the hierarchical structure and allow the experts to communicate
directly without the need to route information through endless management
levels. There has been much development in this area, with companies now
realising that they can only achieve the necessary goals through the integration
of the business as a whole, not simply within each department, maintaining the
co-ordination and control of the hierarchical structure through a shared, and
identifiable, vision whilst allowing greater collaboration across traditional
departmental boundaries. Indeed, the fully integrated business encompasses not
only its own personnel, but also its customers and suppliers, as they have

realised that they do not hold the sum total of all knowledge on their area of
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business and require input from many sources in order to provide the best
solution possible.

The integrated business can thus react to any given situation or market
demand by creating an ad-hoc multidisciplinary team, which will have at its
disposal the necessary expertise to solve any problems which arise, in the
shortest time possible and in the most satisfactory manner.

Holtham [1992] summarises this by relating the two structures to what he

calls the '5C's of information processing for group work', theorising how each is

supported by the structure concerned.

PRINCIPLE HIERARCHY

Physical connection between
group members and the data to
be shared.

INTEGRATED

CONNECTIVITY

CONTROL Assessing the performance of
parts of the group functions and

taking remedial action.

COLLABORATION [Working together of individuals
within a group to achieve a joint

goal.

CO-ORDINATION Synchronisation of group activities

(horizontal and vertical) to achieve
objectives.

CHANGE Business Process Re-engineering
to facilitate the group function.

Table 3.1 - The 5C's of information processing for group work.

The hierarchical structure represents one of stability and this 1s still relevant
for some businesses and even some departments within organisations, where
there remains a relatively stable environment or a need to retain specialist
functions and expertise. The integrated structure allows for the flexibility to
respond to market demands and therefore represents a 'change’ environment,
something which also has its drawbacks in maintaining a clear strategic vision
and achieving the necessary level of accountability. What 1s needed by today's

business is a system which will promote the weaker aspects of each type of
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structure, whilst maintaining the same level of performance in those which are

already strong.

3.2.2 What is Needed ?

In order for the hierarchical structure to improve, the expertise that exists
within a company, at whatever level, needs to be readily available to those who
need it. Not only that, but anyone should be able to contribute to that expertise
as and when they have reason to do so. Thorne [1994] quotes an example of an
Internationally recognised expert in a particular valve who took pride in his
knowledge and was willing to share it and document that sharing for future
reference. However in the traditional hierarchical structure there is no
mechanism to effectively use that knowledge, the rate of dissemination and
amount of knowledge available is limited. If a system existed which would
allow this expert to continue logging his calls, whilst at the same time making
these records available to the company as a whole, to retrieve from and possibly
add to through discussion of a particular issue in the same log, then the
expertise would rapidly become corporate rather than that of just one individual.

The responsive, integrated organisation has in its efforts to become as
reactive and customer-centric as 1t can has possibly spread out too wide, with
the introduction of modem links and the 'home office' based work force leading
to a reduction 1n the achievable control which can be exercised over the
business as a whole. If the salesmen and agents only communicate with the
central core every so often, their information may well be out of synchronisation
with the ever changing aims of the company on an increasingly regular basis.
Again, systems seem to be the answer, 1f everyone within the company was
aware of every issue affecting that company and could be assured that the
information they had was current, then the control and co-ordination of
activities 1s reintroduced into the organisation. IBM systems house, Triangle
[Brenner:1995] 1illustrate this regaining of the control within a flatter
management structure, with a client tracking system that gives not only the

standard information of name and address, and what they have ordered, but also
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indicates the particular clients history, credit status, products bought and also
products about which an enquiry has been made and so on. Each salesman out
in the field has access to this system and can immediately decide whether to
extend credit or whether to try and sell the client a new product.

In practice 1t is safe to say that no 6ne structure 1s appropriate for a business
to adopt, and they must organise themselves according to the needs of their
particular industry. Holtham [1992] suggests that the most effective strategy
would be to have a stable core to the business whilst allowing flexible arms to
exist around it to deal with the ever-changing market environment. What is
needed for this amalgam of organisation structures is some form of system
which will achieve greater collaboration in the hierarchical core, whilst

maintaining the necessary control over the activities of the flexible outer arms.

3.3 The Role of Information Technology

The integration of functions within a business to promote the desired
fast-response organisation, has its fundamental principles in the use of the
knowledge which represents the familiarity, awareness and understanding of the
1ssues of the particular business, gained through past expeﬁence of running that
business. Information is the physical representation of this knowledge, but very
often the translation from the abstract to the physical is not performed and the
knowledge forever resides within the mind of the expert.

The rapid development of Information Technology over the last 20 years has
introduced the facility for the easy and effective storage of the knowledge which
resides within a company. For instance, in a traditional manufacturing
company, designing and building its own products, the expertise of the designer
may be utilised 1n the production of CAD drawings of the particular product,
this 1s then stored for all time so that similar jobs can be more quickly
completed in the future, 1.e. all the problems have been overcome beforehand.
The knowledge inherent in the produced drawing 1s then passed on to the
production department, who use their expertise in production technology to

define the most efficient method of production, which again may be recorded

Page 33



electronically in a simple word processed procedure or in the other extreme of
an Automated Manufacturing System, utilising the direct transfer of knowledge

via technology to convert designs into products.

Therefore it could be said that Information Technology represents a
significant advantage in the storage and interpretation of the resident expertise
which guides and defines a businesses activities. Not only that, but with the
introduction of multi-user environments, the technology provides the facility to

allow the knowledge to flow as the essential business processes dictate, all

within the confines of the electronic information network.

3.4 Deficiencies in Current Technology

In businesses that adopt the integrated approach to functions, the information
which they hold becomes worthless if is not readily available where it is
needed. The larger a company gets the more barriers there are to the required
level of knowledge sharing and the less opportunity there is for full integration
and realisation of potential. Therefore, as well as introducing information
technology into a company to aid the retention of knowledge, businesses should
look at the information strategy adopted to support the technology so that the
necessary level of knowledge sharing is more readily achievable.

Traditional software tools which form the front-end of the information
technology revolution have traditionally been concerned with individual aspects
of a business and 1indeed could be said to promote and support the hierarchical,
departmentalised organisation. Taking the earlier example, Computer-Aided
Design packages are used to transfer and capture the knowledge of the design
department 1n a traditional engineering drawing that 1s then stored
electronically. This information cannot however be easily transferred to the
computer systems of another department, such as purchasing, who require
Bills-of-materials and specifications 1in order to supply production with the
relevant raw materials and parts, using their acquired knowledge of suppliers
and costing. The information would have to be physically taken from the

drawing and re-entered into the purchasing system.
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Even the non-specialised software tools, such as spreadsheets and word
processors, do not adequately promote the level of interaction necessary within
a business. Referred to as "personal productivity tools" by Jim Chapman of the
I'mangle group [Brenner:1995], they attempt to increase the productivity of one
worker 1n 1solation. The larger problem is how to get the work force working
effectively together, so that every keystroke benefits the organisation.

Having said this, the increasing utilisation of multi-user environments has
given rise to systems which allow a degree of data dissemination through an
organisation, but again there are certain limitations to the degree of integration
and group working that can be achieved by these systems.

The retention of knowledge and the increased availability of 1t , can be
achieved by using a conventional database, but these are designed to manage
structured, real-time mformation generated by the business operations and not
the intrinsic knowledge which 1s needed i1n the processes themselves. A
Corporate Strategy white paper [1994], published by the Lotus Development
Corporation to support its 'Groupware' product, Lotus Notes, described database
systems as "data-centric" and "transaction-oriented", in that they are concerned
with only the current state of information which has been broken down 1nto 1ts
simplest elements and organised in a way that will only support specific
decisions. What the integrated business requires i1s another system, 1n
conjunction with this "data-store", which will provide a means to analyse and
interpret the changing nature of information over time and then convert that into
the stored knowledge of the business as a whole, whilst still being able to relate
it to specific individuals and activities.

In allowing for the dissemination of information throughout a company,
databases actually limit their scope of application and suitability to the needs of
the integrated business. Because they reflect the real-time nature of data
produced on a daily basis, any distributed system is required to be a single
system, so that changes are reflected throughout. Disconnected, occasional
users are then almost excluded from having access to the system, a factor which

is of particular importance when looking at companies with international sales,
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1.e. a salesman in the field can only have access the figures as of the last time he
obtained them from the central system.

Existing electronic communication technology allows widely dispersed users
to share their information and knowledge and so reach decisions without the
need for a physical meeting between the two parties, so seemingly addressing
the problems that databases present to a company. Virtually any form of
information can be shared between any number of people, simply by using
e-mail or bulletin boards for wider broadcast.

However, these 'mailing' systems are designed for the efficient transmission
of electronic data and nothing more, they are not capable of tracking that
information beyond the receipt of an addressed message, nor can they capture
the transferred information 1n any structured way other than that imposed by the
recipients upon receiving it, a large task in itself if the information 1s extracted
from a bulletin board. Traditional electronic mailing systems are also
concerned with the transfer of information between interested parties, often a
one-to-one, or one-to-many, transaction. Where work performed on projects 1s
manipulated via electronic mail, only those directly involved in the particular
project are aware of the issues which arise, and future similar projects do not
benefit from previous experience, unless the same people are involved.
Therefore, electronic mail provides a very good system for directly transferring
knowledge for short term use, but not for sharing it on a wider scale and over a
longer time-span.

The ideal communication system would still allow for the transfer ot any type
of information, but would allow controlled many-to-many discussion messages
to be sent back and forth, whilst providing tools to "transform this unstructured

text into databases without the usual constraints of field and record length”

[Schlack:1991].
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Several leading authors have attempted to give a definition to Groupware,

Johnson-Lenz [1982] summed up Groupware as -

“Intentional GROUP processes plus the soft WARE needed to support them"

As the industry realised the potential market and started releasing Groupware

products, Dyson [1990] developed a slightly different definition -

"Groupware, in the broadest terms, describes software, systems and

services that help groups of workers to do their jobs better."

This shightly broader definition indicates the problems of trying to tie down
Groupware to one specific area of application, seemingly wherever a group of
people interact there 1s a possibility to introduce Groupware to improve the way
the process 1s carried out. This is not strictly true, as there will always be better
systems to deal with the more process-oriented interactions which exist in a
manufacturing environment, but communication-oriented procedures are the
1deal areas for the implementation of Groupware. An example given by Thorne
[1994] illustrates the way 1n which the customer service department of a PC
manufacturer could immediately tell him the status of his order, without the
need to contact anyone else in the company, and despite the fact that he did not
know the specific order number and could only give his own name as reference.
This was possible because the manufacturer had implemented a Groupware
system, that all areas of the business contributed to regarding every order.

This level of integration within an organisation can only be achieved 1f the
Groupware system is capable of operating in two ways, regulating work content
and controlling workflow [Dyson:1990]. The 1deal Groupware system will
regulate the work content of the information which 1s going back and forward,
so that each user is presented with only that information which they need and 1n
the format that they need it. A Groupware system also recognises that users

will require the integration of data from many sources into one meaningtul
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document, providing interfaces to the commonly used "personal productivity
tools" as necessary. In a workflow application, the data contained in each
document is of little meaning to the system, what 1s important is the relative
position of each document within the defined chain of recipients, the status of
cach document and a map of the future path once the status changes.
Groupware systems recognise that there are different users, sources, views and
routes for the data they contain.

The potential for Groupware applications can only really be investigated by
looking at the capabilities of one system, and 1n the case of Groupware the
leader 1n the field and recognised industry standard is Lotus Notes. In an article
by Smith [1996] in the Lotus SmartNotes magazine, reference was made to
announcements by Lotus which indicated that Notes had over 4.5 million seats
deployed in over 7,000 companies, with the realistic growth potential to exceed
20 million users in the next few years. Therefore for the purposes of the
remaining discussion, the features and functionality of Lotus Notes will be used

to represent the generic Groupware system.

3.6 Lotus Notes : Fulfilling the Role of Groupware

When explaining the functions of which Lotus Notes is capable, it is very
difficult to place them in a logical order which is relevant to every potential
application and user group, however one thing that should be stressed at the
outset 1s that Notes 1s not a ready-made system that can be loaded onto a PC and
used immediately. Rather 1t 1s simply an application development platform
[Rayl:1994] that can be used as the starting point for building a set of
Groupware applications (true Groupware will never consist of just one
application). Prince [1995] describes the secret of Notes as being "the fact that
1t 1s not any one thing but a set of building bricks, that when stacked and
cemented the right way, can make an impressive and comfortable home - be it a
mansion or a cottage".

Lotus 1nitially released Notes in December 1989, and the features which 1t

included at this time, although being greatly enhanced by the rapid progress
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made in computing technology, have not changed a great deal to the present

day. Notes still includes the same fundamental functionality.

* Information is stored in a database.

* Data synchronisation between dispersed groups is achieved through

replication.
* e-mail plays a major part is the way the data is utilised.

* Applications can be quickly developed using a simple set of tools.

3.6.1 The Notes Database

At the heart of Lotus Notes is a database containing a collection of related
documents, stored in a single file and organised and maintained through the use
of forms, fields, secti<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>