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Abstract The term domain engineering has different meanings. In software
engineering it is used for describing the softwalevant features of the domain for
which software is developed. In general the termoties the act of creating the
domain itself, including its artifacts. The papeguwes that the use of the term in
software engineering is not a happy choice andritartés to the terminological
confusion often observed when disciplines meetutirdisciplinary projects.
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1 Introduction

When computers first came around, it made senghstmguish between a domain
and its computer applications. Around 40-50 yedms $o-called “Scandinavian
School” of Information Systems made clear distmesi between the “total system”,
the “information system”, and the “data system’ tlatter consisted of computer
hardware and software.

These were pristine times, and it was simple to enalich a distinction. An
example of a “total system” could be a bank, withviaults for the coins and bills, the
“information system” would be the people and maehithat exchange messages. A
major task of the information system was to makessef the numbers and texts that
reflected the operation of the bank. The “data espétwas the computers, the
software and the data which could be stored andcegssed according to
predetermined rules. It was a comparatively simyadd.

As the years have gone by, and computers are eliergwthis simple distinction
is no longer straightforward.

2 Domain layer and application layer, is this an apropriate
distinction?

The call-for-papers explains the relationship betwsoftware and non-software as
follows:

L. Reinhartz-Berger, A. Sturm, Y. Wand, J. Bettin, T. Clark, S. Cohen, J. Ralyté, and P. Plebani (Eds.):
CAIiSE 2010 Workshop DE@CAISE’10, Hammamet, Tunisia, pp. 1-5, 2010.
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Domain engineering deals with two main layers: the domain layer, which deals
with the representation of domain elements, and the application layer, which deals
with software applications and information systems artifacts. In other words,
programs, applications, or systems are included in the application layer, whereas
their common and variable characteristics, as can be described, for example, by
patterns, ontology, or emerging standards, are generalized and presented in the
domain layer.

| find this distinction to be somewhat disturbingdgpotentially misleading. Man-
made systems are always composed of parts. Mos$ parour technical world
increasingly consist of interrelated software awd-software. Take for example an
automobile. The brakes consist of mechanical compnand of process control
software. So do other parts, like the fuel inject®ystem, the power transmission
system and many more. A car is an assembly of pdrtse many of them have very
clear autonomous features. The various parts ardemnta interact through a
combination of software and mechanical connectidisw can one distinguish
between a domain layer and an application layetHercar, when every component
of the car is a system of both mechanical partssafigivare parts?

Approximately 50 % of the production cost of a meodautomobile reflects the
cost of electronics and software. So what is thenalo and what is the (software)
application? Does this distinction make sense?

The term domain engineering is used in contempasafgware engineering. One
example of a definition isDomain Engineering is seen as a process for creating a
family of programs so that programs in the famiédnde created efficientlyf3]. So
domain engineering is seen as a technique forioge@bmponents with a wider
applicability than the components would have whegireering makes one-of-a-kind
solutions. The use of the term is seen more cléaif}, where domain engineering is
used in the meaning of reflecting software releviaatures of a domain for the
purpose of building software to be reusable foridewmarket.

The use of the terrdomain engineering in this context is a typical example of
picking a general term and applying it in a reg#dcsetting. Such practices change
the meaning of terms and lead to confusion andcdiffes when communicating over
discipline borders. A somewhat wider definitiongisen by[5], but the restriction to
the software perspective is evident also here.

3 “Domain engineering" - old wine in new bottles?

Domain engineering has always been there, as Ilspgaple have built artifacts to
satisfy human wishes and desires. The design ofd is domain engineering, as is
the design of a business organization. The ternméan engineering” in the current
context comes out of information technology andwafe engineering. The question
is whether domain engineering in this restrictedtest means the same as domain
engineering in the wider context. | propose thas iB not the case and that this
discrepancy leads to confusion.

If domain engineering means the engineering of maio this is the same as the
engineering of the total system of which the infation system and the associated



Domain Engineering: What is it? 3

software are parts. This is very different fromngsthe term domain engineering for
describing the external properties of some parthef domain for the purpose of
designing re-usable software solutions for thig pathe domain.

An information system is usually seen as givingpsupto some other system, by
keeping track of its state-of-affairs, by suppatithe exchange of information
between the other system and its environment, gngrdviding information needed
for changing the behavior of the other system,eeithrough direct intervention or
through making information available for other charagents [1]. In general, “the
other system” is known by many different names,,elte user system, the user
domain, the Universe of Discourse (UoD), the reatléy the business system.

The termdomain engineering when used in this context implies that the sofevar
based information system and its domain shouldelea as two different entities? But
it is increasingly difficult to separate these tparts of “the total system” through all
system layers, and collect the software parts emfmmdle and the non-software parts
in another. So, can domain engineering exist onowt®, and be separated from
information system engineering?

4 Traditional approaches to information systems engeering in
organizations

Implicit to the traditional approaches to infornaatisystems engineering is that
there is a primary system, the domain system, wisidb be served by a secondary
information system. Most of the practice of infotioa systems engineering is done
in the domain of administrative organizations, ,eb@nk, insurance, public services.
The information systems have been so central toddgsgn of the administrative
routines that it has been difficult to distingulsttween the two.

The information services are to be determined lpynieds of the primary system.
So, the first step in designing an information egstis to do a requirement analysis.
The next step is to find out whether the requireisiean be satisfied. This is done by
developing concrete solution proposals, and evialgathose relative to the
requirements. Traditional approaches recognize thalution proposals and
requirements must be co-developed. The solutionpgmals will give rise to
modifications in the requirements, and to modifimas of the features of the primary
system. So, domain engineering is implicit in traitional approach to information
systems engineering.

Traditional approaches to total systems realizagi@nbased on

e application platforms

e software- and process libraries

e application languages
These have been with us in different shapes anditgsince we started to use
computers.

The ERP's are among the most successful applicatiatiorms. Almost all
sizable companies depend on an ERP. Process éibrae among the most important
tools for consultancy companies who mostly maker theofit by re-using solutions
for every new customer. Software libraries havenbegth us from the start and
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provide for the reuse of software. Application spedanguages have enjoyed less
success.

Characteristic for all these approaches are thattdbls that they apply reflect
knowledge about the domain, that the tools limié tfunctional and structural
properties of the “total system” through their owmitations to treat data, and
therefore lead to a design process where the limitectional properties of the
information processing software platforms, - lilwar and languages, provide a
limited solution space for the design of “the tatgstem”.

5 Domain modeling in multidiscipline oriented appoaches

Computer science is probably one of the few digegsl that cannot render useful
results unless being related to another disciplmenany cases of traditional
information systems engineering the computer gaerge compared to the rest of the
application system, and the modelling discipline@mputer science dominates. For
other situations there is more of a balance betweemportance of domain
disciplines and the IT discipline. Relevant domains everywhere, in the material
world, the biological world, and the worlds of onised and creative humans.

In practical system development cross-competencparative activities relate the
IT core technologies to the application areas.dbéht modelling cultures meet, and
sometimes they clash. We need to better clarifye¢tationship between the IT as a
modelling discipline, and the modelling disciplinefithe domains where IT is
applied. We need a better framework for thinkibgwt cross-competence systems
design.

6 Conclusion: On the need and possibility of modehtegration

Computers are increasingly found everywhere, inoatmevery artifact, in the

background of almost every organized human activityis will have to result in a

change in approach, from viewing the role of ITtainly support “the other system”,
to become an integral part of “the other system& $tould search for ways to avoid
treating the domain discipline separate from th#orination system discipline,

towards the integration of IT concepts, tools amebty into the modeling theories of
the supported (domain) disciplines. If we manage the two layers of domain

engineering and application engineering may merge.

Fortunately the basic modeling concepts of the “dmmsciences” and of
information technology overlap. Information systeare concerned with data that
represent facts in a Universe of Discourse. A faathat is known -or assumed - to
belong to reality. In science and technology oneallg distinguishes the following
kinds of facts: state, event, process, phenomeaod, concrete system e.g., a
magnetic field [2]. We see that the basic modelorgology is the same in the
sciences as for IT. This gives some reason forrogin.

Because information technology provides componehitions to almost every
other discipline we experience increasing fragnténgressures on the discipline of
IT itself. Every domain where IT is used seemsantain seeds for creating their own
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kind of discipline where IT is integrated with tdemain specific knowledge. We
often see labeling like, e.g., medical informaticsganizational informatics, and
industrial informatics. And we sometimes see thammon IT knowledge is
reinvented in new application settings. Harmon@atf domain modeling ontology
with IT modeling ontology may be one approach tttdsesharing of IT knowledge
among the various disciplines thus avoiding massiwresel-re-invention”.
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