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ABSTRACT

In this research a framework for conflict resolution was formulated, a model was designed,
implemented and evaluated in the requirement engineering process of software development.
This was with the view of identifying and resolving conflicts among multiple stakeholders’
expectations that often arise during requirements analysis.

The research employed both qualitative and quantitative research approaches. Requirements
were elicited from stakeholders using interview, case study, observation and secondary data.
Ten (10) staff from the Pharmacy Department of Obafemi Awolowo University Teaching
Hospitals Complex (OAUTHC) and five (5) software developers from software industry were the
respondents. The requirements were analysed using the requirement filtering technique. Delphi
method was used to resolve the inputs from the requirements. Clustering Algorithm was used
to formulate the framework for conflict resolution. The model was specified in Unified
Modeling Language, and the system was implemented using Java programming language. The
system was tested for completeness and consistency using recall and precision as parameters.

The result showed the Kendal Coefficient of Concordance (KcoC) W was 0.000115598 ~ 0.00.
This indicated the existence of disagreement among the stakeholders’ subjective views. With
the clustering analysis, the result showed 5 clusters and their corresponding centroids and
standard deviation. The analysis carried out indicated that cluster 3 is more reliable with the
lowest standard deviation. This is because the data were clustered closely around the centroids.
Cluster 3 had an average standard deviation of 0.61, while clusters 1, 2, 4 and 5 had high
standard deviation of 0.95, 0.78, 0.86 and 1.31 respectively. Further analysis of the result
revealed that 81.19% of all the attributes with the lowest standard deviation were in cluster 3,
and 18.81% of the attributes with the lowest standard deviation were distributed in clusters 1,
2,4, and 5. This also makes cluster 3 more effective. Based on the final resolution on cluster 3, a
generated list of ordered requirements was produced. The output indicated the order of
priorities finally assigned to each requirement. Seventy-seven (77) requirements were seen to
be “very high”, making it 76.24% of the entire sets of requirements, while twenty-four (24)
requirements were finally seen to be “high”, making it 23.76% of the entire sets of
requirements. The model evaluation revealed that clusters 3 and 4 had 100% recall while
clusters 1, 2 and 5 had 50%, 66.7% and 80% respectively. The model evaluation also indicated
100% precision in clusters 2, 3 and 5 respectively, while custers 1 and 4 had 66.7% and 78.95%
respectively. The F-measure showed the harmonic mean of precision and recall to be 0.57, 0.80,
1.00, 0.88 and 0.89 for clusters 1, 2, 3, 4 and 5 respectively . Consequently, the F-Measure of
cluster 3 with the value of 1.00 (100%) is most effective and reliable. This implies that all the
instances originally belonging to cluster 3 were correctly clustered and all clustering results also
belong to the original instances in cluster 3. The total sum of false negative (FN) in the model
was 6.0 (14.29 %). This means the model is reliable with an accuracy level of 85.71%.

In conclusion, the study opined that resolving conflicting views of stakeholders’ in software
development is crucial and vital in order to reduce the cost of software developmen

XXi
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CHAPTER ONE

INTRODUCTION

1.1  Synopsis

In life, everybody makes one form of decision or the other. In doing this, requirements specification is
inevitable. Therefore, Requirements Engineering Process (REP) of software system is needful for
software systems to be successful. This is because the software industry is seen as one of the fastest
growing and most profitable industry due to its profound impact at the societal level (Arif et al., 2010;
Alshazly et al., 2014). Despite many failures with some of these systems that are well publicised and in
use; the re-engineering of such systems at the requirement level has improved consistently over the
past few decades. Of particular interest is the fact that the success of a software system depends on
how well it fits the needs of its users and its environment (Parnas, 1998, Nuseibeh and Easterbrook,
2000).

Software requirements comprise the needs of the user(s). Thus every system needs requirement
definition. In a software development project, requirements are stakeholders statements concerning
the system under development that when implemented will satisfy user needs. These requirements are
determined and agreed to by the users (who are the legitimate sources of requirements) before the
software can be built. Requirements express the final capabilities of a system. It is also the non-
functional properties of a system that meets the users' needs and are meant to perform a specific set of
tasks (within a defined scope). In addition, errors in these requirements are the most expensive to fix
when found during the development process of any system (Heeks, 2002 and 2006).

In the context of Information System Development (ISD) and Software Engineering (SE), many
approaches to software project development process have been formulated. In spite of their
differences, virtually all of them include the Requirements Engineering (RE) phase. This is because,
requirement related problems, during the elicitation and analysis phases in software development
projects, are perceived as the three top-most reasons for a project being challenged, and the two top-
most reasons for system failure (Standish Group, 1995).

Requirements define the ‘what’ of a software product. Specifically, it defines what the software must do
to add value to its users. It also means what the software must be to add value to its users; and what
limitations there are on the choices developers have made when implementing the software. Therefore,
requirements are pervasive. They continuously affect both the development and maintenance phases of
a system'’s life.

© Obafemi Awolowo University, lle-Ife, Nigeria
For more information contact ir-help@oauife.edu.ng Page 1
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Requirements are key objectives in development. They need to be precise and unambiguous for
software to be consistent in behaviour. In reality, requirements should be both complete (that is they
should include descriptions of all that is required to function) and consistent. There should be no
conflict(s) or contradictions in the descriptions of the system (Baxter and Sommerville, 2011). However,
inconsistencies often arise when there are multiple viewpoints that are conflicting and are embodied in
the requirement (Rodrigues et al., 2004). This is a common occurrence during the elicitation and
analysis phases of software development.

Human needs are insatiable, unpredictable and quite varied. As such, conflicts arise almost inevitably as
users and other stakeholders frequently pursue mismatching goals (Boehm et al., 2000). Consequently,
conflict becomes an inevitable part of requirement(s) elicitation and analysis. A conflict resolution
strategy that controls and monitors divergence in the behaviour of a software is therefore required.
Such resolution strategy will employ scientific methods that can take on challenges from its roots. The
strategy should involve theories and methods that can improve the understanding of conflict. It should
also underpin a collective practice that is focus on conflict reduction and the enhancement of software
development processes (Babbitt and Hampson, 2011).

The term conflict in the context of this work is the disagreement between two or more viewpoints on
some decision or values that are proposed in a design (Pruitt, 2013). These disagreements are due to
the differing needs that lead to incompatible preferences among the alternatives under consideration
(Harrington et al., 1995). It is an interaction of people who acknowledge same object, but different
views and values that are capable of interfering with the object. In software development, requirements
conflict is the activity that exists among users. Conflict resolution during requirement(s) gathering
should be handled by stakeholders and the requirements engineers. With proper management, the
activities carried out in the resolution of conflict can be harnessed to solve problems at the
requirements engineering phase.

Conflicts in requirements occur on the basis of goals and desires during project development at the RE
phase (Easterbrook et al., 1994). The importance of handling conflicts in requirements is well-known in
practice and has been acknowledged by the RE research community (van Lamsweerde et al., 1998;
Fuxman et al., 2001).

RE is the process by which users’ requirements are determined (Cheng and Atlee, 2009). In Hull et al.,
(2011) RE is “the subset of systems engineering concerned with discovering, developing, tracing,
negotiating, analysing, prioritising, qualifying, communicating and managing requirements that define the
system at successive levels of abstraction”. It covers all of the activities involved in discovering,
documenting, and maintaining a set of requirements for a software system. This suggests that RE is not

just a single phase of software development process. It is a complex process that comprises

© Obafemi Awolowo University, lle-Ife, Nigeria
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