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Abstract 
 
Business information systems need to evolve continu-

ously in order to keep pace with changing requirements 
and preserve an organization’s competitiveness. We have 
identified flexibility and buildability as key qualities fa-
cilitating evolution. Flexibility and buildability require-
ments should be addressed as soon as possible during 
architectural design to enable them to be satisfied effi-
ciently and effectively. However, today many organiza-
tions do not sufficiently address flexibility and buildabil-
ity, especially not in combination, either because they are 
not fully aware of their importance or because methodo-
logical support regarding design for flexibility and 
buildability is often not appropriate (if available at all). 
In this paper, we introduce an approach aimed at design 
for flexibility and buildability to facilitate the evolution of 
software. 
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1. Motivation 
Today’s enterprise organizations heavily rely on in-

formation systems to support their business. The business 
world is highly dynamic because of changing markets, 
mergers of organizations, or new legal regulations. Con-
sequently, business information systems have to follow 
the changes of the environment they are supporting. 
Changes to business information systems include, for 
instance, adaptations to business processes, data struc-
tures, user interfaces, underlying technologies, or integra-
tion with new external systems. In practice, changing 
business information systems often cannot keep pace with 
their changing environment, i.e., the supported business. 
This results in an increasing delta between requirements 
imposed by the business and their realization in business 
information systems, which is often perceived as “aging” 
of systems. Consequently, the organization’s employees 
are not optimally supported in conducting their tasks and 
thus the organization becomes less competitive and less 
economically successful. We have identified flexibility 
and buildability as key qualities facilitating evolution. 

 
 
 

2. Role of Flexibility and Buildability 
In general, flexibility1 is “the degree, to which a sys-

tem supports possible or future changes to its require-
ments” [1]. Hence, flexibility is a quality attribute of 
business information systems that contributes to the pre-
vention of aging. In our work, we explicitly focus on ar-
chitectural aspects and exclude aspects like comprehensi-
bility, which are important as well. According to [2], ar-
chitecture is about concepts and design decisions made to 
enable effective satisfaction of a software system’s qual-
ity requirements. As a system-level quality attribute, 
flexibility has to be addressed at the architecture level [1], 
that is, software architects explicitly need to make design 
decisions that facilitate the realization of anticipated 
change requirements. Performing the respective changes 
must not result in changing any of the major architectural 
design decisions during evolution.  

Buildability (or constructability) is the ease of con-
structing a desired system according to its architecture in 
a specific context (adapted from [1]). The context is de-
fined by the construction process, the organizational 
structure, and the available resources. The construction 
process describes in which order architectural elements 
defined in the architectural style of the system are created 
and assembled towards the final product and which or-
ganizational units and resources are involved. Conse-
quently, buildability requires aligning the architecture 
with the construction process and with organizational 
aspects. Buildability needs to be considered both during 
initial construction of a system and during evolution. 

During evolution, buildability builds upon the flexibil-
ity of a system. It systematically supports the exploitation 
of flexibility in order to efficiently realize change re-
quirements and makes sure that the change can be real-
ized efficiently using the available resources. Hence, the 
combination of flexibility and buildability facilitates the 
evolution of a software system. It is easier for changes to 
the software system to keep pace with the frequency of 
changes in the supported business if flexibility and 
buildability are considered. The delta between the imple-
mented and actual requirements can be reduced and thus, 
aging can be prevented. 

                                                 
1 Similar terms: Maintainability, Adaptability, Modifiability 



Our experience in evaluating architectures and related 
processes shows that flexibility and buildability are not 
being sufficiently considered yet, not in isolation and, in 
particular, not in combination, and research does not yet 
provide appropriate methodological support. Therefore, 
we propose an approach to designing for flexibility and 
buildability. In addition, flexibility and buildability have 
to be balanced with other quality attributes such as per-
formance or security. 

3. Design for Flexibility and Buildability  
The approach we propose is aligned with the general 

ideas of existing architectural design approaches such as 
Fraunhofer IESE’s DSSA [3] or the Software Engineer-
ing Institute’s Attribute-driven Design [1]. Hence, flexi-
bility and buildability requirements in the architecture are 
specified in the form of architectural scenarios that are 
fed into an iterative and incremental architecture design 
process. The design process is supported by conceptual 
models for flexibility and buildability as well as by tai-
lored architectural views and an initial set of architectural 
mechanisms such as patterns. We aim at a resulting archi-
tecture that supports evolution as follows: When a change 
requirement arrives and has to be processed, we can eas-
ily identify the architectural elements that need to be cre-
ated or modified to fulfill the change requirement and see 
how such architectural elements need to be assembled to 
realize the change request. The tasks related to single 
architectural elements can be assigned to available re-
sources and processed in a predefined order.  

Flexibility is often not appropriately addressed in to-
day’s architectural design methods. A major problem is 
that flexibility is not seen as relative to a certain set of 
anticipated changes. Consequently, architectural mecha-
nisms supporting flexibility in principle are introduced 
and flexibility is expected to “happen”. Thus, there is 
often a mismatch between the flexibility potential and the 
flexibility requirements. The goal of our method is called 
“true flexibility”, meaning that the flexibility potential 
optimally matches the flexibility requirements [3].  

Our method towards true flexibility constructively 
guides architecture design in many aspects: First, there is 
support for the description of flexibility requirements in 
the form of flexibility scenarios, which represent classes 
of anticipated changes. Second, the architecture definition 
itself is viewed as an intertwining of functional decompo-
sition, application of architectural mechanisms, and map-
ping of the functionality to the architectural mechanisms. 
This is necessary due to the dual nature of flexibility, 
which is a quality attribute on the one hand and closely 
related to functionality on the other hand. Third, there is a 
collection of architectural mechanisms and flexibility 
patterns that can be reused by the architect.  

Buildability assures that a system, resp. an architec-
ture, can be realized as planned in an organizational con-

text defined by the processes as well as the organizational 
structure and the available resources. It must be straight-
forward to assign tasks that are part of the realization of a 
change request to available resources. In the context of 
evolution, buildability is particularly important, as certain 
types of change requirements may occur repeatedly, as 
may buildability issues related to such change require-
ments. 

Similar to scenarios describing the flexibility require-
ments, other scenarios describe the buildability require-
ments. One buildability scenario might be, for instance, 
that a specific number of persons with predefined skill 
sets are able to realize a certain change requirement 
within a specific timeframe. A core contribution of our 
method for supporting design for buildability is the selec-
tion of a system-specific architectural style supporting the 
construction and evolution of the system. This leads to 
clear architectural element types that are instantiated to 
realize the overall system. Consequently, standard proce-
dures can be defined to create, modify, and assemble such 
architectural element types, which can then be combined 
into an overall construction process and can be used to 
specifically support the realization of certain change re-
quirements. If such procedures match the skill sets of the 
planned personnel and can be performed within a certain 
timeframe, the buildability scenario mentioned above can 
be fulfilled. 

Flexibility and buildability decisions need to be 
aligned with each other. The exploitation of flexibility 
only works efficiently, for instance, if the required steps 
can be mapped to architectural elements and procedures 
that can be handled by the available personnel. 

4. Conclusion 
In this paper, we argued for the importance of flexibil-

ity and buildability of architectures in software evolution. 
We sketched an approach for designing flexibility and 
buildability into the architecture to support evolution. The 
approach is ongoing research and will be extended and 
refined in the near future. In particular, we envision an 
overall approach that does not only focus on preparing 
the architecture for evolution but concurrently aligns the 
processes and the overall organization with the architec-
ture to provide better support.  
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