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Abstract. Can software requirements for component-based systems be mapped to
business processes? And in that case how can this mapping be viewed? The answer
must be found in models and documentation approaches used by business- and
systems developers. These models should take into account business knowledge,
communication and logic to support and satisfy customer, partners and co-workers
in systems which are developed. How is this done in integrated models that combine
process modelling and requirements specifications or in pure process documents
versus pure specifications? To find out, we need a model to use in analysis of
documents. This meta-model should take notice of both theories in process- and
component-based systems and approaches in practice to be useful. In this paper we
present a foundation for such a model - a systematic framework to find the meeting
between software components and business processes.

Introduction
Today, the need for well functioning and economically justifiable information systems is
crystal clear. The quality of a company’s information systems has become recognized as a
strategic corporate advantage. Information systems and information technology can be
viewed as the backbone of the modern enterprise and as such crucial to its supporting and
providing new possibilities of running business operations. Communications patterns need
to be clarified, assessed and developed, to achieve efficient operations, internally and in cooperation with others. Activities (tasks) in operations and their resource requirements in the
form of co-workers, knowledge, machinery; flows of information, materials and payments;
must be distributed and coordinated. Part of this work is to establish the roles and responsibilities needed to perform the task, and the necessary resources. Another part is to determine if the tasks should be supported or run by a software system, to efficiently provide

people with information that is to be used in support and control of operational actions
[1][2][3].
The software industry is challenged by the new claims made by its customers. Sutherland
[4] describes the situation today as: ”The global market has become an intensely competitive environment moving at an accelerating rate of change. To gain the strategic advantages of speed and flexibility, corporations must remodel their business processes, then
rapidly translate that model into software implementations.” This means that the need to
reduce time to market for software products is extremely crucial in today’s software
industry.
Schach [5] declares that ” Software is more complex than any other construct made by
human beings. Even hardware is almost trivial compared to software” This quotation
illustrates a fact that we think most of the actors in the software industry agree upon,
constructing software is a very complex task in itself. At the same speed as hardware
capacity is increasing, the complexity of the software solutions is increasing. This means
that it is only getting more difficult to create the software solutions that today’s customer
require, because of the increased complexity in the required solutions.
In the increasingly competitive software industry the need for new innovative techniques to
deliver satisfying solutions is greater than ever. This may in some sense explain the great
belief and adaptation of so-called ‘Silver Bullets’ in the software industry. A ‘Silver Bullet’
is a new technique or tool that is made out to be the great solution to the different problems
that the software industry is facing [6]. The newest trend is considered something to adapt
and use, new trends and tools are presented at an accelerating speed. Maybe the
requirement for reduced time to market is not the only reason to this eagerness to adapt
‘Silver Bullets’ Peisl [7] identifies a list of reasons “To be successful in today ’s rapidly
changing market, your business requires a solution that allows you to integrate your
business processes across different vertical markets and various operating environments.
Effective business integration enables disparate business resources —both inside and
outside an enterprise —to work together to support a company ’s business strategy. A
business process management (BPM) solution is the collection of instruments with which
you can model your enterprise business processes, perform activity-based costing, simulate
the processes and deploy them.”
The eagerness to adapt ‘Silver Bullets’ has created a golden opportunity for people with
good ideas to make big money coming up with new innovative techniques for software
organizations to increase their competitiveness. We argue, in general, for a more well
thought out and stable foundation for developing and using component based information
systems. In this paper we focus in particular on the hypothesis that well functioning
component-based information systems should be founded in business processes. In this
paper we have chosen to focus on a foundation for a model to use in analysis of documents
- a systematic framework to find the meeting between software components and business
processes. To be able to justify and argue for this need we will define and discuss important
concepts and terms that we use in association with component- and process-based systems
development.
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Component-based information systems

One of the more recent techniques in the software development industry is componentbased software development. This means that information systems are created through
assembling more or less standardized software components into a unique software solution.
” The concept of component software represent a middle path that could solve this problem.
Although each bought component is a standardized product, with all the advantages that
brings, the process of component assembly allows the opportunity for significant customization.” [8] We regard this statement as an ideal-situation or a theoretical standpoint, in
reality a software development project should use whatever way to get the job done. This
may mean an application package with a few added components or such.
The notion of software components is not new. Originally it was presented as early as 1968
on the NATO Conference on Software Engineering in a paper called ‘Mass-Produced
Software Components’ by Douglas Mcllroy [9]. This paper is today famous and often
referred to in component-based software development literature. He proposed a software
industry that supplied off-the-shelf standard software components. He envisioned that
programmers would combine these software components, instead of creating software
solutions from scratch they would assemble software solutions from existing parts. We
suspect that one of the reasons to why Douglas Mcllroy’ s vision isn’ t realized yet, is that
each technique presented often only focus on the formal- or informal part of an information
system. The predominance is on techniques that focus on the formal part. Some techniques
focus on the informal part, they are very rare though and no techniques at all focus on both
parts. Sims [10] illustrates this in what he describes as ‘Perpetuating the Great Mistake’ .
The term software component isn’ t easy to define, it does not have a clear-cut definition in
the software development community, but the meaning fluctuates. This paper does not
focus on the issue of defining the term software component even though this is something
needed and hopefully soon to be done. Instead we support the definition that Christiansson
[11] makes. This definition is based on a survey and symbiosis of several more or less wellestablished definitions. We start our discussion concerning the meaning of the term with
two quotations. ” A component is a unit of software of precise purpose sold to the application developer community…with the primary benefit of eliminating a majority of the
programming the byer most perform to develop one or more function points…” [12]
” A component is a reusable piece of software in binary form that can be plugged into other
components from other vendors with relatively little effort” [13]
These definitions, we believe, illustrates several of the more basic criteria such as a
software components binary shape and its ability to connect without reconstruction to other
software components. However these definitions does not include issues, such as
identifying, maintaining and refining software components. Therefore we suggest a more
mature definition of the concept software component. In this paper we will use a definition
made by Christiansson [11] “ A software component:
• is independent and reusable;
• provides a defined functionality using a specific interface;
• can affect/be affected by other software components;
• should have a specification (in which the software component is described on a high level
of abstraction);
• can have multiple implementations, meaning that the same component can be
implemented in several programming languages; and

• can have several executable (binary) forms, i.e. the same component can be executed in

different operating systems” .
The fact that a component is independent and reusable shows that a component can be used
without other components present, the services provided by the component should be
accessible without any external help except from the software glue and necessary run-time
environment. A component can affect and be affected by other software components. This
means that two components can ‘work together’ and ‘as a whole’ creates a greater service
than used separately. In figure 1 we illustrate a software component with a context.
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Figure 1. A software component with a context.

The need for a documented specification for a software component is obvious if one
consider the process of acquiring a component. How can one find a software component if
one doesn’ t have something to look for. This is maybe the one single factor that can
decrease the gap between the formal- and informal-part when developing a information
system. If there are documented specifications, these can be described in such ways that
they are useful when dealing with the development of the informal part of a information
system and then the component as such is directly applicable in the formal part [11]. This
notion of documented specifications can be elaborated to incorporate the need for
standardization concerning specifying software components. Vaughn [9] implies that
” A standard approach to building and using components must be set and universally
practiced if the software engineering community is to reap the benefits… of reusable software components… ” . With this quotation we want to stress the fact that standardization of
software component specifications will be one of the next issues for solving the
fundamental problem with software development [11].
As described in previous section we identify a need to structure and preferably standardize
the way we describe components to for instance enable acquisition. Data, functional, and
behavioral models (represented in a variety of different notations) can be created to describe what a particular component or application must accomplish. Written specifications can
then be used to describe these components or applications. A complete description of
requirements is the result. Ideally, the requirements in the form of specifications are analyzed to determine those elements of the model that point to existing reusable components.
The problem is extracting information from the requirements in a form that can lead to
‘specification matching’ i.e. The possibility to identify existing components from the documented requirements. Components should be defined and stored in three different states
specifications, implementations and binary executables. Ideal these components are an
engineered description of a product from previous applications. The specifications could be
stored in the form of reuse-suggestions, which should contain directions for retrieving
reusable components on the basis of their description and for composing and tailoring them

after retrieval. Bellinzona et. al [14] describes one very formal but possible way of doing
this. Another way is what Tracz [15] has called the 3C Model-concept, content, and context. The concept of a software component is a description of what the component does
[16]. The interface to the component is fully described and the semantics represented within
the context of pre- and post-conditions-is identified. The concept should communicate the
intent of the component. The content of a component describes how the concept is realized.
In essence, the content is information that is hidden from casual users and need be known
only to those who intend to modify the component. We summarize this discussion in a
term-graph that illustrates the relations between the central aspects regarding componentbased systems (figure 2), this illustration will be a part of the theoretical foundation for a
systematic framework to find the meeting between software component specifications and
business processes.
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Figure 2. Component-based information systems.
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Process-based information systems

Business development may be initiated for a number of different motives. Examples of
such motives in industry are deficient communication between companies; ineffective and
unreliable flows of material and information; too much hassle in the daily work; and in
aiming to increase profitability from the co-operation with other parties [17]. Other motives
includes generating long-term planning and flexibility, creating a learning organization and
improving the ways of working by a supporting information systems, to provide a valuable
result to those for whom the business operations are intended [18]. A process-based
business-/systems development means to focus on business activities from the viewpoint of
those who will make use of their results, and on how activities will add value to the clients.
A boundary-crossing quality is one of several features inherent in processes. Other features
are that processes should [19][20]:

•
•
•
•

have a beginning and an end;
consist of structured, coherent activities that are repetitive and consume resources of
different kinds;
contribute to fulfil the business goals; and
help to create value for external customers/clients.

The above criteria are evident to a greater or less degree, i.e. relatively difficult to identify
and determine, depending on type of business operation. One aim of process orientation is
to elucidate the “white space on the organisation chart” [21]. This implies to elucidate
connections, handovers and the responsibility for what happens between business departments. One way to gain this general view is to study the flow of activities in organisations
horizontally, focusing on ‘what, how and for whom’ an activity is performed. In other
words, to study operations as processes. The horizontal flow of value added activities, its
execution and need of resources is studied from an overall perspective, from the point of
view of the client/s of the process results. This leads to different processes being identified,
as the operations are run in different ways depending on who the beneficiaries of the results
are. The co-workers are in focus, as they know which activities are done, and how. Their
knowledge is essential to be able to identify and describe how business operations are run,
or could and should be run. Process orientation is therefore built on, and at the same time
creates, commitment and participation in the business development. It is more difficult to
attain an overall perspective by studying activities vertically in business operations, i.e. as
functions focusing on ‘what is done and where’ . The attention is then centred on how each
function can be improved separately, whereby the connection between them may be lost.
There is a risk that some functions will be improved and developed ‘for their own sake’ ,
and not with the clients as a point of departure. One perspective should not exclude the
other, however. It may be necessary to study operations in a business development both
vertically and horizontally.
Business modelling is the work of reconstructing and describing how operations have been
run, are being run, may or should be run to achieve a basis for observing and comprehending operations [22][23][24]. Business models aim to communicate different phenomena in
organisations, i.e. to identify and bring up matters for discussion. The purpose is not to describe the ‘truth’ , as this is a highly subjective quantity, but rather to provide a basis for
discussions, by which people can communicate differing viewpoints to arrive at an intersubjective view.
Willars [25] points out that it is impossible to have fully objective and comprehensive
models. An obvious strategy would be to choose business models that correspond to the
motives of the business development, reflecting the desired knowledge about organisations.
Successful results of business development depend on grounded decision bases. This means
that change requirements can be identified on the basis of how the business ‘is doing at
present’ , and that relevant improvements measures can be formulated [26]. An example of
grounded decision bases is business models describing business processes, experienced
problems, strengths and goals in these processes, and showing clear connections between
each model, to achieve traceability across the descriptions. The motives for improvement
measures should be reflected in the drawn up business models. The arguments should be
found in the business processes, experienced problems, strengths and goals. If important
information to learn about operations is missing, time has been spent in vain to develop
models. This will become critical when following-up a business development. As we know,
we need to determine a ‘present situation’ from which to follow-up how change measures
have improved operations. Phenomena that has not been mapped cannot be followed-up.

Business models are worked out in development work founded on two basic needs, namely
to “… try to understand and change” business operations in organizations [24]. Understanding and changing organizations signifies that the starting point should be what is actually carried out in these. Taylor [27] underlines this as follows: ” … communication (and
therefore organization) is grounded in action, not in information transmission, nor even in
the transfer of knowledge.” In other words, the focus should be on the way we carry out
tasks and on the communication pursued as prerequisites for, and results of, these activities.
Business models describing what is done by whom, how, in which order and for whom
afford knowledge of how business operations work and how they should be designed as
regards information and knowledge dissemination.
If knowledge of the actual conditions is missing, we can only guess how the business operations are run in practice. Modeling business operations is a basis for identifying, analyzing, assessing, developing and following up organizations that are considerably better
grounded. Business development may refer to strategic development, process development
or systems development. Improvements in these various development areas should harmonies to make the overall organization vital and competitive [28]. A number of business
models are set up in every development area. Each of these areas could, in one and the
same business operation or in co-operative business, initiate different development projects
that run parallel and, to a varying degree, in inter-play. Our point is that the intentions that
exist in other development areas are materialized by the business processes. Therefore it is
essential to initiate software component development in the existing business processes. It
is also vital to map models describing the business processes to the models used in information systems development. Or at least gather relevant knowledge regarding the business
processes and required components in an integrated model.
Depending on motive, the different phenomena in an organization will be of varying importance when considering a mapping of processes. There is a difference between studying
processes focusing on learning and studying processes focusing on system development.
Different motives may, of course, coincide. To map processes means to identify and describe them. Not until business operations are described in terms of processes do we see
and become aware of processes. They are ‘invisible’ up to the moment when they are defined and discussed. To guide the attention to phenomena in business operations, different types of business process models may be worked out, such as graphical illustrations (diagrams), tables and lists. Irrespective of the descriptive model used, these should support
communication, to attain knowledge about operations, so that we can analyze, assess, develop and follow up these. Obviously, it is not necessary to describe and understand all the
processes in the organizations. Processes may be studied with different frame works, which
implies that different filters help select which business phenomena to use, and how to focus
these, or what should be excluded in an analysis [18]. As examples of frame works we can
mention computer support, skills, care, learning and various priorities in the operations that
are run. The framework should be chosen against the background of the motives that are involved in the business development, and the issues that are of importance to follow-up after
an improvement.
Depending on type of organization and on who the beneficiaries are, processes may be considered as core or support processes [29]. Core processes should provide a flow-oriented
total picture of the main assignments of the organization, to fulfill the business mission and
to create a focus on how value be added for those who are to utilize the results of the process. Activities run in core processes are supposed to place strategic issues in focus and
help bring the organization closer to these visions. Activities in support processes constitute

a necessary backing to perform successful work in the core processes. In industry several
different types of customers can be identified for one and the same process, which makes
different demands on its execution, i.e. different variant processes. Suppliers, owners and
public administration are other beneficiaries of process results in the form of products, services and information. Processes can to a large extent be run with the same activities and
resources, but the phenomena considered interesting for further study may vary depending
on the beneficiary. In the health care sector this may be exemplified by the fact that an analysis by one and the same process can vary depending on whether it is patients, relatives or
citizens who are the beneficiaries. When the beneficiary has been identified, the beginning
and end of a process can be determined, based on the motives behind the business development.
Motives for using a process-based systems development, from the viewpoint of supporting
and enabling information systems, can be summarized as follow:
•
•
•
•
•
•
•
•

to be able to base decisions on actual conditions, i.e. from what is actually performed;
to find motives for systems development;
to gain a quality assurance by an increased orientation towards those who utilise the
results;
to create a basis for being able to follow-up the results of a systems development in
organisations in a relevant way;
to strengthen the exchange of experiences between co-workers and parties;
to improve communications between co-workers and parties;
to create commitment and participation among co-workers by forming a general picture
of how organisations are fulfilling their assignments and how the work of the coworkers is contributing to this end; and
to take advantage of the full potential of the co-workers and information systems.

Our theoretical foundation of central aspects and their relations regarding business process
are illustrated in figure 3.
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A foundation for a model to use in analysis of documentation

We identify three terms that exists in both term graphs (figure 2 and figure 3) connections
between the areas of component- and process-based business systems. The terms are actor,
activity and information. These connections indicate areas of overlapping in the different
perspectives regarding component- based business systems on one hand and process-based
business systems on the other. To explore these possible overlapping in perspectives further
we define these terms from each of the perspectives see table 1.
Table 1. Similar terms and their definitions.

Term
Actor
Activity
Information

Component perspective
software component user
(artefact, human)
component behaviour and
software functionality
the interpretation of data
processed by software
components, interpreted
by actor

Process perspective
person or artefact who
perform activities
tasks in business
operations
signals (messages) to be
used for support and
control of business
operations

Regarding the term actor there is a mutual meaning in the different perspective. They both
identify actor as human or artefact and the importance is action. In the process perspective
the term is used in a wider sense than in component perspective, activity per say is not
bound to software usage or software-component usage. The definitions are overlapping but
the scope is wider with process perspective.
Activity from a component perspective focuses on component behaviour or functionality,
activity is what components does. Again this is a more narrow definition than in process
perspectives where activity can be any tasks in a business environment. Another issue is
granularity or abstraction level on activity. In component perspective activity can be a
single operation for a single component which indicates a low-level of abstraction, this is
necessary to be able to handle specific software components and their functionality
sufficiently. Activity in a process perspective can be very high-level of abstraction where
one activity in a process-model can mean thousands of activities in a component-model.
Information is the interpreted data processed by software components in a componentperspective, the definition is near the implemented data in software systems again we
identify the difference in granularity. In a process-perspective information is more
generally defined. Information can of course originate from software but does not have to,
information are signals that are used to control business operations.

4

Conclusions

In this paper we have chosen to focus on a foundation for a model to use in analysis of
documentation - a systematic framework to find the meeting between software component
specifications and business processes. We have described the basic theory regarding
software component specifications and business processes. Each of these areas have been

described in a term-graph. These term-graphs have then functioned as a point of origin for
identifying a theoretical foundation for a systematic framework to find the meeting between
software component specifications and business processes. This foundation is illustrated in
table 1. In our future research we will use this foundation as a starting point to generate our
framework with focus on actor, activity and information.
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