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Introduction

In this position paper, we claim that more attention should be paid to the communicative role of
modelling techniques in information system development. The communicative role of a modelling
technique refers to it providing a language for communication between the different actors involved
in system development, about particular aspects of the system being developed.
When using the term modelling technique we (roughly) refer to the combination of (1) a modelling
language/notation and (2) procedures/guidelines for the creation of models. This use of the term
modelling techniques, is in line with definitions that can be found in e.g. [OHM+ 88, Avi95, BMS98].
Our understanding of model (and its model description) is rather broad. In line with [FVV+ 98],
we consider a model to be a purposely abstracted, clear, precise and unambiguous conception
of some domain. Given a modelling technique, a model description (or representation) can be
produced using the syntactic constructs of the modelling language provided by the technique,
while following its modelling procedures/guidelines. The underlying modelling language could be
a formal language (i.e. a language with a well-defined semantics) or an informal language. It could
have a one-dimensional representation style (e.g. natural language, mathematical languages, etc.),
or a multi-dimensional representation style (e.g. a graphical modelling language, an animation
based language, etc.)
During the development of an information system, practitioners quite often select modelling techniques rather ad hoc, without explicit reasoning as to the suitability of the technique to the
(communicative) tasks at hand. As a result, “accidents” in the selection of these techniques do
indeed occur. For example, a modelling technique which is well suited to the modelling and communication of functionality and structure of software (e.g. UML) is not likely to be suitable to
communicate the impact which future system may have on the business processes using it, to
business management. This may sound logical and maybe even trivial; nevertheless, selection of
techniques that are inapt for the task at hand does occur in practice [BPH04].
Meanwhile, scholars have been produced numerous modelling techniques [Bub86, AW91, Avi95,
BMS98], adding to the multitude of modelling techniques practitioners can select from. The
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authors of this paper have themselves contributed their fair share of modelling techniques [BHW91,
HW93, BBMP95, PW94, CP96, CHP96, HVH97]. The resulting plethora of techniques has, in the
past, already been referred to as “a methodology jungle” [Avi95]. This jungle leaves developers
of information systems with the burden of selecting modelling techniques that are apt for the
modelling/communication tasks at hand. Quite often, these modelling techniques are explicitly
based on the (communicative) requirements posed on them as a result of the roles they are destined
to play in information system development.
The selection of modelling techniques from the “methodology jungle” has been addressed before
by other scholars. In [HW92, HP98, HR00], it was argued how the “methodology jungle” may be
chopped down by formalising both syntax and semantics of the modelling languages underlying
these techniques. This observation has inspired us, in our former work on modelling techniques, to
at least provide these techniques [BHW91, HW93, BBMP95, PW94, CP96, CHP96] with a formal
underpinning. Even though a formalisation of syntax and semantics may indeed lead to some
clearings in the jungle, it does not provide insight into the utility [PVH05] of a modelling language
with regards to a modelling task at hand. Developers are still left with the task of finding an apt
modelling technique to fit the goals of their modelling task.
The field of method engineering [Bri96, RB96], does aim to provide a better rationalisation of
the selection of so-called method fragments that are suitable to a situation at hand, where a
(part of a) modelling technique should be regarded as a method fragment. This has resulted in
complex and layered modeling approaches to analyse and model organisations and information
systems. Even though method engineering does provide guidelines [Bri96] for the selection of
method fragments (such as modelling techniques), it does not provide a deep study into the role
of modelling techniques as a means of communication.
In this paper, we hypothesise that more attention needs to be paid to the communicative role which
modelling techniques play during information system development, and furthermore, that criteria
for selection need to be developed. Having such an understanding, would contribute towards
improved selection (and construction) of modelling techniques for specific (communicative) tasks
during information system development. In the remainder of this position paper, we undertake a
first exploration in building up a fundamental understanding of this communicative role. In doing
so, we take the view that information system development can be regarded as a communicationdriven knowledge transformation process, and that a modelling technique’s main purpose is to
provide a means (language) for communication (sharing of knowledge).
What we present in our exploration is a (still loosely coupled) conceptual framework to reason
about the role of modelling techniques as a communication means in information system development. In figure 1 we depict the conceptual framework as it stands at present1 . Work on refinement,
integration, instantiation, and validation of this framework is underway, but we would very much
welcome additional efforts to explore and further this field of research.
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Development Community

Given a focus on communication, it is important to identify the elements that can play a role in
the communication taking place during system development. We will make a distinction between
elements that can be regarded as doing the actual communicating and elements that can be
regarded as being communicated upon. The former class of elements will be referred to as actors,
while the latter class is referred to as representations.
The (human) actors in a system development community, are likely to have some stake with
regards to the system being developed. Examples of such actors are: problem owners, prospective
actors in the future system (such as the future ‘users’ of the system), domain experts, sponsors,
architects, engineers, business analysts, etc. The other class of elements, the representations,
comprises the many different documents, models, forms, etc., that represent bits and pieces of
1 This

model has been represented using a refined version [CP96, Pro99] of Object-Role Modelling [Hal01].
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knowledge pertaining to the system being developed.
A system development community harbours knowledge about the system being developed. To
be more precise, elements in the system development community can be regarded as knowledge
carriers harbouring knowledge pertaining to (their view on) a sub-domain within the system being
developed (and/or its development process). In this vein, the communication occurring within a
system development community essentially aims to create, further, and disseminate this knowledge.
The actual knowledge can concern the system being developed, as well as the development process
itself. In section 5, we will provide a more elaborate discussion on the kinds of knowledge that
may (have to) be communicated.
The actors in a system development community will (typically as a consequence of their personal goals and stakes) have some specific interests with regards to the system being developed.
Depending on the concerns of a stakeholder, she will be interested in different knowledge topics
related to the system being developed. For example: a financial controller will be interested in an
investment perspective on the overall scope of a future system, a designer will be interested in all
aspects of the design chain from different perspectives, etc.
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Communication-driven

Key to our view on the selection of modelling techniques is their role as a means of communication
in system development. In the past we have already taken a communication-driven perspective on
modelling activities in information system development [DFW96, HVH97, RMD99, FW04, FW04,
BPH04, PH04], as well as the act of system development itself [VHP04]. We are certainly not not
alone in doing so [NH89, EKW92, Hal01].
To better understand the role of modelling techniques in system development, we first focus on
creation and sharing of knowledge in the development process. In essence, we regard system
development as a communication-driven knowledge transformation process whereby conversations
are used to share and create knowledge pertaining to both the system being developed, as well
as to the development process itself. The notion of conversation should be interpreted here as
ranging from a single person producing a model (description), via a one-on-one design/elicitation
session, to a workshop with several stakeholders and even the widespread dissemination of definitive
system designs. We do not claim that viewing information system development as a knowledge
transformation process is new [Myl98]. Our aim is to use this perspective on system development
to better understand and articulate the requirements that (should) underly modelling techniques.
From this perspective, modelling techniques should be regarded as a means (a language) to an
end (system development), in line with the functional perspective on language [Cru00]: (what is
it to be used for? )
In communication theory, one commonly identifies three layers in human to human communication [Aus62, Sea69, Sea79, Hab84, Sea95]: syntaxis (describing the structure of communication),
semantics (describing the meaning of communication) and pragmatics (describing the social impact of communication). These three layers are always present in communication but can be
distinguished and studied separately. When the three layers are considered in the context of information system development, we hypothesize that the actors involved emphasise one of the three
communication layers depending on their role or stake in the result of the process. If the actor
concentrates on the on the role of the information system for an organization (e.g. management or
business consultant) they are more likely to emphasize the social impact of the system (the pragmatical aspect) than the structure of the information entities in the organization. On the other
hand, a database designer will concentrate more on the information entities and its attributes
(syntaxis) when communicating with the organizational actors and leave the business value of the
information outside the scope. The decision to emphasise one of the communication layers is not
a deliberate choice, but forced upon the actor by the responsibilities in the information systems
development process. We call this the actor-communication focus in the information systems
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development process.
To further understand how the actor-communication focus can be used we will relate it to the
system development process. An information system development process involves more than just
the traditional analysis and design phases, even though many of the available modelling techniques
are targeted towards these (early) phases in the development process. Knowledge transformations
take place in all the phases in the information system development process. Consider, for instance,
the phases as identified in the Rational Unified Process (RUP) [Kru00]: inception, elaboration,
construction and transition. In each of these phases, knowledge transformations take place. In
the initial stages, the focus will be on elicitation and validation of requirements as well as on
construction and validation of the system’s design, while in the later stages, the focus will be more
on shaping and preparing for the actual implementation of the system in its usage environment.
One can readily observe how during system development many different classes of activities (disciplines) are involved, and that from phase to phase the focus on these classes will shift: from
requirements and design to change management and deployment. In RUP, the following core disciplines are identified: business modelling, requirements, analysis and design, implementation, test,
deployment (in addition to the management of configurations, change, project and environment).
Given the three layers of communication as discussed above, one could relate the core disciplines
to these layers, in an attempt to identify the dominant form of communication. This leads to the
following (tentative) table:

Pragmatics
Semantics
Syntaxis

business
modelling
++
+

requirements
+
++

analysis &
design

implementation

testing

deployment

++
+

+
++

+
++
+

++
+

where the number of + symbols signifies the relative importance of the layer of communication.
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Knowledge Transformations

During the development of a system the knowledge about the system and its development, as it
is harboured by a development community, will evolve. New insights emerge, designs are created,
views are shared, opinions are formed, design decisions made, etc. Consequently, the knowledge
as it is present in a development community can be seen to evolve through a number of states.
Knowledge needs to be introduced into the community first, either by creating the knowledge
internally or importing it from outside of the community. Once the knowledge has been introduced
to a community, it can be shared among different knowledge carriers. Sharing knowledge between
different actors may progress through a number of stages. We distinguish three major stages:
Aware – An actor may become aware of (possible) knowledge by way of the sharing by another
actor (possibly from outside the community), or by creating it themselves.
Agreed – When shared, an actor can make up her own mind about the shared knowledge, and
decide wether or not to agree to the knowledge shared.
Committed – Actors who agree to a specific knowledge topic may decide to actually commit
to this knowledge. In other words, they may decide to adopt their future behaviour in
accordance to this knowledge.
There is no way to objectively and absolutely determine the level of awareness, agreement, or
committment of a given set of knowledge carriers. It is in the eyes of the beholder. This “beholder”,
however, will typically be an actor in the system development community. We can, therefore, safely
presume that some actors in the system development community will be able to (and have a reason
to) judge the level of sharing of knowledge between sets of actors, and communicate about this.

4
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System Development Knowledge

Thus far, we have not yet considered the knowledge topics about which is communicated during
system development. The aim of this section is to explore, at a high level of abstraction, the
possible topics of communication.
A first distinction can be made between:
Target domain – Knowledge pertaining to the system being developed.
Project domain – Knowledge about the development process that brings forth the system.
We have borrowed the terms target domain and project domain from the Information Services
Procurement Library (ISPL) [FV99a]. For both of these knowledge domains, further refinements
can be made with regards to the possible topics. The following additional characterizations can
be distinguished:
Perspective – Artifacts, such as systems, can be considered from different perspectives. Some
examples are: (1) Business, application, and infrastructure aspects of a (computerized)
information system; (2) Social, symbolical, and physical aspects of a system; (3) Process,
information, actors, and technology featuring in a system.
Scope – Given a domain, such as a system or a development project, several scopes can be identified when approaching the domain. Some examples are: (1) enterprise wide; (2) department
specific; (3) task specific.
Design chain – When considering the design of some artifact, a distinction can be made between:
(1) the purpose for which an artifact is needed; (2) the functionality which the artifact
should provide to its environment; (3) the design of the artifact, i.e. how it should realize
the functionality; (4) the quality of the artifact, i.e. how well it should do so; (5) the cost
at which it will/may do so, and at which it may be constructed.
Historical perspective – Given an artefact with a design, one may consider different versions
of this design over time. One could, for example, make a distinction between a strategic
(5-10 years), a tactical (1-5 years), and an operational perspective (now).
Abstraction – When considering a domain, one may do so at many different levels of abstraction. Also, various forms of abstraction can be distinguished, for example type-instance,
generalisation, is-a, encapsulation, and the hiding/encapsulation of implementation details.
Communication level – The layers or aspects (syntaxis, semantics, pragmatics) of communication that are considered central. See section 3.
In general, each of the above characterizations of knowledge topics applies to both target and
project domains. As mentioned before, depending on their concerns, stakeholders may be interested in different knowledge topics.
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Conversation Strategies

The knowledge transformations as discussed in section 4 are brought about by conversations.
The scope of these conversations may range from ‘atomic’ actions involving a small number of
actors, via discussions and workgroups, to the development process as a whole. Each conversation
is presumed to have some knowledge goal : a knowledge state which the conversation aims to
achieve (or maintain). This knowledge state can best be regarded as a multi-dimensional vector,
positioning: (1) the knowledge topic; (2) the level of explicitness of the knowledge; (3) the level
of sharing.
In achieving a knowledge goal, a conversation will follow a conversation strategy. Such a strategy
is needed to achieve the goal of the conversation, starting out from the current state:
Knowledge goal – The knowledge goal; a desired knowledge state which the conversation will
aim to achieve/contribute towards.
Initial state – The initial knowledge state as it holds at the start of the conversation.
5

Conversations take place in some situation in which resources may or may not be available for
execution of the conversation. A conversation situation may be characterised further in terms of
situational factors [FV99b]. We identify three classes of situational factors (each of which could
be refined further):
Availability of resources – Refers to the availability of resources that can be used in a conversation.
Complexity – The resources needed for the conversation, the knowledge being conversed about,
etc., will exhibit a certain level of complexity. This complexity also influences the conversation strategy to be followed.
Uncertainty – In determining a conversation strategy fit for a given situation, assumptions will
have to be made about the knowledge goal, the initial state, the availability of resources,
and the complexities of these factors.
In formulating a conversation strategy, all of the above factors should be taken into account. A
conversation strategy should typically cover at least the following elements:
Execution plan – As mentioned before, a conversation can be composed of sub-conversations.
Each of these sub-conversations focusses on a sub-goal, but they all contribute towards the
goal of the conversation as a whole.
Description languages – The description languages to be used in the conversation(s).
Media – The kind of media to be used during the conversation(s).
Cognitive mode – The cognitive mode refers to the way in which knowledge is processed/gathered
by the collective of actors involved in a conversation.
Social mode – The social mode is the way in which the actors executing the system development
process collaborate with the actors from the business domain.
Communication mode – A small number of basic patterns of communication can be distinguished, as covered by combinations of the some basic factors: speaker-hearer ratio, requirements on hearer response, allowed time-lag, locality, and persistency.
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Conclusion

As mentioned in the introduction, figure 1 depicts the resulting conceptual framework as it stands
at present. Further work on refining, integrating, instantiating, and validating this framework is
ongoing. We invite other scholars to join our efforts to better navigate the methodology jungle.
Currently, we are refining our results in two directions:
• a fundamental understanding of the use of modelling concepts for communicative purposes
and
• refining our view on system development as a communication-driven knowledge transformation process.
Both research directions will involve fundamental theoretical activities as well as more practical
oriented activities based on action research [Blu55, ALMN99, Bas99].
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