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Abstract

Context: Development of large and complex software leads to a large number
of interconnected artifacts such as requirements, design models, code and im-
plementation. Traceability enables understanding and managing these artifacts
as they evolve. However, establishing traceability is not trivial. It requires the
development organization to design effective traceability strategies and provide
tools to support the traceability activities. Establishing traceability in practice
faces many challenges such as the amount of effort needed to establish trace-
ability, unclear traceability processes and difficulty in measuring the benefits
of traceability.

Objective: The overall objective of this research is to improve traceabil-
ity processes and tools in software development. In this thesis we started with
exploring the state of the art as well as the state of practice of traceability in
order to identify persisting challenges and existing solutions. We then propose
and implement solutions for four of the identified challenges: manual work of
establishing traceability, lack of configurable tools, diverse artifacts and tools,
and unclear traceability processes.

Method: To identify existing traceability challenges and solutions, we con-
ducted a systematic tertiary literature review, a multi-vocal literature review,
and a case study to understand how these challenges and solutions manifest in
practice. To design solutions we took an empirical approach where we used
case studies and design science for the different studies.

Results: Our results show that there are still many traceability challenges
which are not solved by current solutions in literature due to practical con-
straints and limitations that exist especially in safety critical domains. To
address the challenge of manual work needed to maintain trace links we propose
a set of important factors and guidelines for traceability maintenance aimed at
traceability tool developers and companies acquiring traceability tools. The
feasibility of these factors and guidelines are demonstrated through a prototype
implementation. The prototype implementation also shows how to design
traceability solutions that are both configurable and support tracing to and
from diverse artifacts and tools. To address the challenge of manual work in
creating traceability links we have investigated how to improve the trace link
vetting process as part of a way to transfer automated techniques of creating
trace links to industry. We provide insights and lessons learned on how to
improve the trace link vetting process. Lastly the thesis proposes a traceability
introduction methodology (TracIMo), which consists of concrete steps that
companies can take to design, deploy and evaluate traceability strategies.
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