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Abstract—Information systems management in an ongoing
process. There is a need to map and evaluate technological
innovations and evaluate whether they should be adapted to
the organization. Technologies are continuously changing,
but development should be a managed process so that
changes follow architectural guidelines, and eventually add
value to business operations and activities. In this article we
approach information systems management with a modular
approach. Here it refers to a situation where the system is
combination of models that are integrated together. These
modules have different functions but should work together
as smoothly as possible. Clearly, this is a challenge for
developers of information systems.
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I.  INTRODUCTION

In this paper we look at information systems
management. It is seen as an ongoing development
activity and process. The successfulness of information
systems management is often measured in the reliability
and trustworthiness of the information system [1].
Furthermore, technologies and systems should be flexible,
bring added value to business functions and operations.

It is here suggested that modular approach in
information systems management and development can
help in creating an infrastructure and system that provides
functionality and allows changes in systems and
processes.

II.  MODULARITY

Modularity is a term with many definitions [2], [3]. It
refers to a system that is built of components, where the
architecture, functions of components and relationships
can be described, and the whole system is manageable [3].
Modularity can further be seen as a continuum describing
the degree to which a system’s components can be
separated and recombined, and it refers both to the
tightness of coupling between components and the degree
to which the ‘rules’ of the system architecture enable (or
prohibit) the mixing and matching of components [4].
The degree of modularity depends on the extent to which
products are specific, how independent or separate
modules are, and how transferable or reusable they are

[5], [6]. [4].
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Modular design approach includes architecture,
interfaces, and standards [7]. Architecture defines which
modules are incorporated in the system and what they
will be doing. Standards are needed to make the modules
compatible, and also for setting performance goals for
individual modules. Interfaces are the connection points
that have to be defined to make combination of modules
possible. The flexibility and possibility to connect, mix
and wuse modules in different configurations and
environments is possible only if there are standards and
interfaces that are acknowledged and shared [8].
Compatible modules allow interoperability and make it
possible to change individual modules (Fig. 1).
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Figure 1. Modularity is about interoperability

Modularity can be understood as a strategy for
organizing complex processes related to manufacturing
and services efficiently [7]. Modularity allows “numerous
services modules that are flexibly and uniquely
compatible, and which are typically produced by multiple
providers” [9]. In outsourcing this is a widely accepted
approach in providing services that meet the needs of the
users and organizations in question.

Modularity and modular design approach is based on
independency of components [10], [4], [11]. Accordingly,
modularity enables components to be flexibly combined
in order to create unique bundles and solutions into
different environments [3], [12], [13].

In general, modular design is based on decomposable
architecture [10], [11], [2]. This supports outsourcing and
makes it possible to take advantage of capabilities beyond
organization’s own boundaries [7], [11].

I1l.  ROLE OF STANDARDS

Modularity is based on compatibility between different
modules, and this again is directly result of how they are
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standardized [14], [15]. As a result, it is critical that
connections and interfaces are standardized, to enable

flexibility, changes in the system and interoperability [16].

Standards are important in development of products,
processes and services. Therefore, concepts of modularity
and standardization are interconnected. Also, connections
and interfaces between these need to be standardized in
order to make systems functional and to allow changes in
different parts or modules.

It is clear, that standardization and coordination are
tightly connected. Each module needs to have a
standardized interface, which has been chosen so that it
interconnects with the overall system. As an example,
service development is not possible without mutually
agreed standards, and requires coordination. Standards
agreed at the organizational level are further implemented
to products, services, and processes. As a result,
development of interfaces should be based on
collaboration with external stakeholders [17], [18].

IV. ADVANTAGES OF MODULAR APPROACH

In general, the principle of modularity is to develop
systems and technologies dividing the whole system into

modules which are logically and functionally autonomous.

Another principle of modularity is that the interfaces and
connections need to be standardized so that modules
connect and work together. Each module and component
should be seen as an autonomous entity which can be
connected together and fit the overall system in the
infrastructure (Fig. 2).

Figure 2. Standards allow interconnectivity

The main benefit of modular approach is that
modularization - creating systems from modules by
connecting them together — can be fast and flexible
strategy when dealing with systems and infrastructures
that are large. It has been found that modularity can
increase flexibility, both in processes and functions, as
well as on the organizational level [2], [4], [6], [3]. [19],
[20]. Modular approach has also significant potential for
cost savings, often because the provider of services can
obtain economies of scale in production of modules [3],
[12], [20]. Furthermore, modularity is a very good
strategy in cases where flexibility and innovations are
considered critical [21].

It is argued that modularity fits some organizations and
contexts better than others [4], [11], [22]. Modular
approach becomes attractive especially in cases where
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systems have grown large and complex, where there are
interdependencies between systems and their components,
so that the overall management becomes overwhelming
[23]. Furthermore, modularity appeals organizations
when they face pressure to rationalize processes, cuts
costs and develop production [2].

However, modularity does not automatically provide
added value or solve organizational problems. As
Greenwood & Miller [24] argue different organizations
confront different challenges which can be responded to
with structures and designs that are designed to meet the
needs of these requirements.

V. TOWARDS FLEXIBILITY

The challenge of information systems management is
to develop information systems and infrastructures to
support operative and strategic goals of the organization.
There is a need for understanding of business needs and
requirements, together with technical knowledge.
Developers of information systems are challenged to
develop solutions that meet operative, short-term business
needs today, and at the same time provide systems and
platforms that enable development of long-term
capabilities, flexible and adaptable infrastructures. The
term flexibility is in this context understood as possibility
to modify, make changes in response to changes in
environment or other elements [25].

Flexibility is not result of choosing the “right” single
technology or system application from a range of choices
and believing that this would directly deliver competitive
advantage or other desired results. Instead, success is
more result of creating flexibility and capabilities that
make it possible to use information technology in the best
possible way in the organization [26].

Flexibility is important because it makes it possible to
make changes if environment, targets or strategies are
changed. It is critical that interfaces and connections
between modules standardized so that they work together
and can be changed when needed (Fig. 3), allowing
changes in the system and making modularity possible
[16], [27].
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Figure 3. modular approach allows flexibility
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The idea of developing systems from modules that
can be connected together is also referred to as leanness
[28]. Leanness is based on the notion that it is usually
easier to change something relatively small and simple
rather than trying to implement changes in large and
complex systems. Modularity makes changes possible, so
that they can happen rapidly, and at the same time with
minimal costs. This is because changes can be made in
one or few modules, without the need to make changes to
all  modules throughout the information systems
infrastructure.

VI. CHALLENGES

There are various challenges in using modular
approach. Schilling [4] and Schilling & Steensma [11]
discuss issues that may support or prevent modularity,
depending on the situation. Accordingly, there are three
factors that make modularity a good approach

1. Input heterogeneity

2. Demand heterogeneity, and

3. Competitive  environment  that

technological change.

From the customer organizations perspective, the
more there are technologies and systems available, even
competing solutions, the better it is. Having many
technologies, systems and modules to choose from means
that no single manufacturer or provider has monopoly in
pricing. Furthermore, the speed of changes in
technological development increases input diversity and
heterogeneity. The intensity of these factors is catalyst for
modularity [4]. It has also been noticed that availability
of standards increases competitive intensity and create a
boost in markets. Altogether, these elements are likely to
maintain prices or press them downwards, at the same
time as better, more advanced technology is entering the
marketplace — all these are desirable to the customer
organization.

To summarize, the existence of input and demand
heterogeneity, intense competition in the marketplace
together with availability of standards — at least partly —
can act as catalysts towards modularity on organizational
level [11]. However, the organization is challenged to
choose standard modules with interfaces that allow
connecting technologies and systems with existing
infrastructures.

calls for

VII. CONCLUSION

Information systems management and development
are challenging tasks. It is important that information
systems run reliably and provides services to the user so
that it is possible to accomplish the actions that they are
expected to do. In most cases information systems
developers are challenged to develop and implement
solutions that are at the same time reliable, cost-effective
and operate as a backbone of operative and strategic
processes. Changes in business needs and competitive
environment demand changes to be made rapidly, which
further challenges information systems development.

© 2019 J. Adv. Inf. Technol.

In this paper we have studied modularity and modular
approach, and the potential it provides for information
systems management and development. We suggest here
that developers use a modular approach in information
systems. It refers to identifying technically, logically or
functionally integrated domains and functions, and
developing and managing them as modules. The modules
should be autonomous and have interfaces which allow
using them in different systems and infrastructures.

Compatibility and standards of technologies are in a
key role as they allow flexibility and connectivity of
modules also in the future. Modular approach is based on
the idea of reusable technologies and systems, meaning
that modules can be connected together in numerous
ways. Therefore, modular systems can be changed when
needed, inexpensively and rapidly. Modules can be used
in different systems and infrastructures, serving a variety
of purposes. The difference is significant when compared
to technologies and systems that are dedicated and
specific [4]. In dedicated technologies and systems
changes can become impossible or require significant
changes in other systems and infrastructures. The
inflexibilities can also lead to a situation where otherwise
perfectly functional technology needs to be replaced, as
otherwise systems are incompatible and cannot be
connected.

Modular approach can be a particularly good strategy
in turbulent environments where rapid changes require
flexibility from information systems. Modules can also be
provided by external partners. The role of external
companies, experts and providers of these modules can be
significant in development of modules, or in providing
and maintaining them as part of organization’s system
and infrastructure.

Clearly defined modules and standardized interfaces
between them makes it possible to outsource
development and management of individual modules.
Especially in smaller organizations with limited resources
may this be a good strategy, but also in larger
organizations cooperation with external partners can be
very beneficial [21]. Therefore, modular approach allows
also outsourcing technologies and systems, using external
partners, their services and expertise.
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