























materials involved in case-handling, e.g. the SAB.
Cooperation support has been developed at the database
level and has been used to extend the DHM framework to
support development of cooperative hypermedia.
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Figure 9: Annotating scanned images. The black
change bar to the left and the transparent rectangle
around “Technical Documentation” are anchored as
endpoints for links.

The above hypermedia facilities are illustrated by examples
from a specific application, but the important general result
is that we have developed the general DHM hypermedia
application framework to support development of hyperme-
dia applications to other specific domains and organiza-
tions. Both the underlying framework classes and the appli-
cations built with the framework can appear with a general
interface not being tied to GB concepts. The influence from
the specific GB activities is mainly on the selection of facil-
ities supported and how they are designed. Of course GB
specific component types mirroring specific forms and
document types could be integrated in a hypermedia appli-
cation to be used at GB. However, a GB hypermedia appli-
cation may also be a completely general DHM application
integrating GB's general CAD, word processing, and
spreadsheet applications. We claim that the DHM frame-
work influenced by the GB activities have been designed to
address a wide range of problems also identified by other
researchers studying, e.g. engineering [26] and auditing [8].

INTERACTION BETWEEN SPECIFIC AND GENERAL
PROCESSES

The project as a whole was from the outset framed by a
document specifying the division of work in terms of a
number of subtasks. Each subtask was specified with an ab-
stract goal formulation, a deliverable (document or soft-
ware) specification, a dependency specification, a deadline
and resource allocation in person months. The specific cy-
cle was in EuroCoOp specified by three consecutive sub-
tasks (Pilot Requirements Elicitation, Evaluation Plan, and
Evaluation). Similarly, the general cycle was specified by
four consecutive subtasks (Hypermedia design tool, Object
oriented database interface, Distributed hypermedia design
tool, and Distributed Object oriented database interface). In
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the plan, only the deliverables from the specific cycle were
considered as “crucial input” to the general cycle. Actually,
the specific and general cycles took place in parallel.

This paper has largely been discussing how the relation, in
contrast to what was specified, developed into a fruitful two
way relation. In this section we discuss characteristics of
such interaction concerning specific and general develop-
ment, people accomplishing it, and mediating artefacts.

Challenging interaction

Cooperative design as conceptualised in Design at Work
[10] bases itself in current practice and is directed towards
envisioning future possibilities. Cooperative analysis [29] is
directed towards understanding and changing constraints
and potentials in current practice, and its point of departure
is possible changes to the given practice. Seen this way, co-
operative analysis and design continuously challenge one
another as well as elaborate each other’s resources in a di-
alectical interaction. The interaction between specific and
general cycles, cf. Figure 1, can be seen in the same man-
ner. The role of the general cycle is to provide alternative
possibilities to the specific cycle. The role of the specific
cycle is to challenge (provoke) [28] the general cycle by
confronting it with concrete constraints and potentials.

The general cycle provided the specific cycle with new pos-
sibilities to challenge current state of affairs. It was the
general notion of hypermedia that challenged current ways
of organizing material at GB in the future workshop, later
the general DHM framework informed the specific analysis
as well as the specific design of the GB hypermedia. Simi-
larly, the development of a general hypermedia served as a
primary means in the specific cycle: it represented alterna-
tives to challenge the existing in the analysis and it enabled
the specific hypermedia design to provide much more than
horizontal prototypes.

The specific cycle provided the general cycle with specific
constraints and potentials to challenge ongoing design. The
general development was challenged in that it was used to
develop a hypermedia interlinking a large corpus of mate-
rial. This use revealed a number of bugs, inconveniences, as
well as it triggered a range of new design ideas

In both cases it was future possibilities that facilitated the
challenging. It was the future possibilities of reorganizing
work and technology that challenged current state of affairs
in GB, and it was the future possibility that the DHM
would encounter constraints and potentials similar to GB’s
that challenged the DHM design and development.

What enabled these possibilities to challenge was that they
mattered. A discrepancy between peoples’ current reality
and alternative possibilities can only provoke or challenge
if the possibilities are of importance (positive or negative).

For possibilities to matter it is important that they are
realistic in both senses of the word: the sense of being
likely or obtainable; and the sense of being close to real.



For people focusing on the specific cycle the closeness to
reality was obtained through concrete use of the GB hy-
permedia prototype in extended use scenarios with data
from daily work at GB. The obtainability of a hypermedia
at GB became visible through product as well as process:
productwise through the evolving features of the DHM
(ported to several platforms, integration to third party
software, supporting cooperative work, etc.), and process-
wise through the cooperative nature of the endeavour
(current work was taken seriously, alternative ways of or-
ganising were analysed, current work had impact on the
specific as well as the general hypermedia, etc.).

For people focusing on the general cycle the closeness to
reality was mainly obtained through participation in the
specific analysis at GB in contrast to reading abstract de-
scriptions of GB work and/or requirements. The participa-
tion also made it likely that the analysis could contribute to
general hypermedia design, both because the actual find-
ings showed promising and because the general cycle via
participation could influence the analysis.

In short, concrete experiences with proposed artefacts and
current work at GB as well as the fact that people worked
across traditional boundaries (use, analysis, design, imple-
mentation, etc.) seem to be main facilitators in the mutual
challenging between specific and the general development.

People crossing boundaries

Development cycles do not provide challenging interaction,
people do. Figure 1 depicts some objectives involved in the
two cycles (specific use, analysis and design, and general
use, design and development). These objectives were not
directly assigned to specific people. On the contrary, the
same people typically contributed to many objectives (often
at the same time).

The people from GB contributed to use, analysis and design
in the specific cycle: they used the GB hypermedia, they
gained and contributed to new insight regarding work at
GB, and they promoted new ideas for the specific design.

PM contributed primarily to analysis and design in the spe-
cific cycle as well as use of the general hypermedia, and
KG contributed to development and design in the general
cycle as well as analysis in the specific cycle. !

In the case of hypermedia development at GB we (KG and
PM), to a large extent, represented a cycle each (PM con-
centrating on the specific and KG on the general cycle).
The interaction between the specific and the general cycle
was characterised by being a sort of negotiation process
between these cycles, constantly balancing between, on the

1 The authors were of course not the only designers in the
project. Many people contributed, but Morten Kyng, should be
mentioned here. He participated in activities both in the genral
and the specifc cycle. He was mainly as a process facilitator,
who also organized some of the activities with the parallel
activity coordination development [24].
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one hand, the wish to provide prototypes that fulfilled the
requirements from GB and, on the other, to maintain a
general design and to manage within limited resources.
Whenever requirements were put forward, for example
mediated by PM, they were always considered in relation to
resources and the wider applicability of the proposals. The
suggestions that seemed to have wider applicability
‘survived’ while others were postponed.

Furthermore, the main designer (PM) in the specific cycle
was himself a primary user of the hypermedia prototype
developed in the general cycle. This in fact, lead to several
requirements which were raised by the specific designer
rather than GB. An example of such requirements, was the
need to be able to convert example data smoothly from one
version of the general prototype to another.

It is beneficial to break down the barriers between
technical centered and user centered work in product
development projects. In typical product development
organizations, there is a strict division of work between
people who are responsible for technical development,
software engineering departments, and people who take
users into account e.g., human factors and marketing
departments [17]. In the hypermedia project we deliberately
avoided such strict division of work, and as described we
achieved a more direct interaction between user centered
analysis/design and technically focused development. We
found that it was possible to avoid most of the dangers used
as the rationale for dividing work, e.g. developing a general
product that is too closely tied to the users from a specific
cycle, or having the technical people distract the users with
technical details, different cultures, etc.

Cooperative design sessions including people with
competencies from: a use organization, specific analysis, as
well as technical design, opens up the design space. On the
one hand visionary ideas from the user side can
immediately be assessed and further developed by the
people with the technical qualifications. On the other hand
technical based ideas and visions can immediately be
challenged by users and people who undertake specific
analysis. We also found that our experiences from joint
sessions argues strongly against introducing a third party
representing or substituting the users in the interaction with
the technical development people as proposed in new
literature on ethnographically-informed design [3]. From
our own experience in EuroCoOp, we acted as facilitators
between GB and development of activity coordination, cf.
Figure 2. This turned out to be inefficient cooperation and a
source of misunderstandings as noted in [24], e.g. regarding
interpretation of example data.

Mediating artefacts

With respect to mediating artefacts, the relation also devel-
oped to be much more complex than just delivering reports
in one task to be read by participants in another task. In
fact, comprehensive requirements specifications and gen-
eral product design specifications did not play any signifi-
cant role in supporting interaction between the cycles.



The interaction between specific cooperative analysis and
design activities and general, more technical, development
activities can be efficiently facilitated with artefacts such as
scenarios, prototypes, and concise bullet list notes.

For example, the results from the initial analysis activities
were formulated as commented lists of problems and bot-
tlenecks to be attacked.

Another example is scenarios. To focus the cooperative
prototyping sessions we used scenario descriptions to iden-
tify what is called frame tasks in [5, 11]. For the first coop-
erative prototyping activity we produced scenarios repre-
senting both current work situations and a possible future
work situations supported with hypermedia [23], as well as
scenarios regarding activity coordination and organizational
browsing [24]. The scenarios we had in mind from the
beginning of the general development cycle were
collaborative writing and design scenarios. As a result of
the specific cycle different scenarios about integrating
access to supervision materials were developed. We also
generalised some of the scenarios on cooperation to act as
domain independent general scenarios for cooperative
hypermedia support [13]

Finally, the prototypes were quite important artefacts in
mediating the interaction between the general and the spe-
cific cycles. First, the user's reactions to the first prototype
were collected as bullet lists, and together with the first
prototype they provided important input to the design of
general hypermedia support. Second, an early hypermedia
prototype based on the DHM framework was given as input
to the specific GB design for development of an
experimental supervision hypermedia structure. GB
reactions to this prototype and the prototype with example
data were again propagated back to the general
development group in terms of bullet list notes and direct
communication. The fact that one of the designers (KG)
participated in both the specific and the general
development group enabled an efficient communication
without large volumes of written specifications.

Extensive written design documentation [9, 15] for the
general DHM framework and applications was not pro-
duced until after the cooperative prototyping activities de-
scribed in this paper. More technical specifications of
system architecture and object oriented design were only
applied internally in the general development activity and
quite late in the process.

RELATED WORK

This section briefly compares our work to a selection of
projects that has similar characteristics i.e., specific
analysis of a small group of potential users has been used as
input for the development of general products for a wide
range of users and organizations.

The legendary UTOPIA project [4] was also aimed at de-
veloping a general product, a text and image processing
system for graphical workers. The UTOPIA design process
was highly cooperative and it was also based on specific
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analysis, in this case of work in newspaper production.
Compared to the hypermedia project described here, there
are significant differences in the interaction between the
general and specific cycles. UTOPIA had several specific
analysis and design cycles at different newspapers in
Scandinavia. But the general cycle was not initiated until
half way through the four year project. At this point, the
Swedish printing and computer company Liber was associ-
ated with the project; they in advance had a development
project called TIPS. A formal agreement on the interaction
between UTOPIA and TIPS was made. The goal was that
UTOPIA should provide a written requirements specifica-
tion for Liber, such that they could take the requirements
into account when developing TIPS. But there were no
obligation for Liber to follow the UTOPIA requirements,
and vice versa no obligations for UTOPIA to promote
TIPS. Compared to our experiences, the UTOPIA kind of
interaction looses much of the benefits of cooperation when
it comes to the technical development: First, the cycles had
been initiated and run independently for a long period be-
fore interaction began. Second, there were no people in
common in the general and specific cycles, thus there were
no people at Liber to whom the UTOPIA experience really
mattered. Third, a lot of the knowledge achieved in the co-
operative analysis and design process were lost when they
had to be communicated to TIPS as a written specification.
Due to our background, our work learned from UTOPIA
regarding cooperative techniques. However, we moved
them further towards the technical implementation of a
product based on specific cooperative analysis and design.

The Case-handling project described by Pape and Thoresen
[31], is aimed at developing a system for Town Planning
Departments in Norwegian municipalities. The project was
not aimed at developing a general product in the same sense
as our project, it was aimed at developing a core system for
Norwegian TPDs which could be tailored to meet the needs
of specific municipalities through a compressed cooperative
design process. In the Case-handling project, there were
three parties involved, a system manufacturer, process con-
sultants, and people from three TPDs. There were one main
specific cycle going on in close interaction with the general
development; and two other specific cycles were under-
taken to study variations in requirements for the system. In
this project it was mainly the process consultants who fa-
cilitated the interaction between the specific and general
cycles. A similarity to our project which is emphasized is
the observation that the cooperative analysis and design ac-
tivities themselves lead to reconsideration and change of
the current work organization in the use organization.

The Class project described by Anderson and Crocca [2],
aimed at developing a system for preservation of library
books through digital reproduction. The project was ac-
complished through what is called a codevelopment ap-
proach, where Xerox Engineers and Librarians at Cornell
University cooperate on the analysis, design and implemen-
tation of the Class system. Here a specific analysis and de-
sign cycle is going on at the Cornell Library, where the en-



gineers at some point installs a running prototype for the li-
brarians. The general development cycle takes place at a
Xerox engineering lab located 90 miles from Cornell. The
approach in this project is much like the approach taken in
our project. The developing engineers are themselves re-
sponsible for the specific analysis and design at the library.
A sociologist was involved in the project to study the
process, not to contribute to the development. The key
observations here are in line with our observations:
personal relationships between the specific and general cy-
cles are important and individuals should be able to partici-
pate in many different types of tasks some of which are on
the edge of a priori qualifications. A difference to our pro-
ject concerning the interaction is that, the Class project
seems to use phone conversations and a traditional meeting
kind of interaction rather than direct involvement in terms
of workshops and joint prototyping sessions.

CONCLUDING REMARKS

This paper discussed an extensive case of applying specific
cooperative analysis and design activities in the context of
general hypermedia system development. It has been
demonstrated how observational studies, a Future Work-
shop, and a series of Cooperative Prototyping activities in a
specific organization has provided important input for
general product development. Subsequently, it has been de-
scribed how the specific organization has benefited from
the cooperative analysis and design activities before getting
any software product as result.

The general development activity continues within the con-
text of the ESPRIT successor project EuroCODE. In this
project the DHM framework will be used as an integrated
part of several demonstrator systems to be evaluated at GB.
Moreover, the DHM framework is currently being used for
a new and concentrated specific cycle in a large Danish
company, Grundfos Itd., producing pump systems. This
specific cycle has already provided feedback to the general
development activity in that it raised critical requirements
on how to organize screen layout of hypermedia material.

Finally, cooperative — participatory — analysis and design
approaches are often considered difficult to pursue within
general product development settings [17]. The approaches
are typically seen as applicable solely in ‘in-house’ settings
where a system is being developed for the participating user
organization, only. However, given the experiences de-
scribed in this paper, we also see good prospects in apply-
ing cooperative analysis and design techniques in specific
use settings to inform development of general products.
However, boundaries of work and use of mediating
artefacts may need to be revisited in light of mutually
challenging development cycles.
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