253 | LIBRARY
Te Tumu Herenga RESEARCHSPACE@AUCKLAND

THE UMIVERSITY OF ALUCKLAMND

http:/ /researchspace.auckland.ac.nz
ResearchSpace@Auckland

Copyright Statement

The digital copy of this thesis is protected by the Copyright Act 1994 (New
Zealand).

This thesis may be consulted by you, provided you comply with the
provisions of the Act and the following conditions of use:

¢ Any use you make of these documents or images must be for
research or private study purposes only, and you may not make
them available to any other person.

e Authors control the copyright of their thesis. You will recognise the
author's right to be identified as the author of this thesis, and due
acknowledgement will be made to the author where appropriate.

e You will obtain the author's permission before publishing any
material from their thesis.

To request permissions please use the Feedback form on our webpage.
http://researchspace.auckland.ac.nz/feedback

General copyright and disclaimer

In addition to the above conditions, authors give their consent for the
digital copy of their work to be used subject to the conditions specified on
the Library Thesis Consent Form and Deposit Licence.

Note : Masters Theses

The digital copy of a masters thesis is as submitted for examination and
contains no corrections. The print copy, usually available in the University
Library, may contain corrections made by hand, which have been
requested by the supervisor.



Automated Support for Consistency Management

and Validation of Requirements

Massila Kamalrudin

A thesis submitted in fulfilment of the requirements for the degree of Doctor of
Philosophy of Electrical and Electronic Engineering, The University of Auckland,
2011.



Abstract

The requirements engineering phase of software development remains presents many
challenges to researchers and practitioners alike. Among them, the management of consistency
across multiple representations is particularly complex yet it lacks effective tool support. The
thesis proposes an automated support mechanism to enable users (Requirements Engineers) to
manage the consistency and validation of requirements. We have investigated existing
approaches, developed a novel technique, and realised this technique as an automated support

tool called MaramaAl (Automated Inconsistency Checker).

We have taken an an iterative approach to our work. We began by developing a lightweight
extraction approach that allows an accurate and quick extraction of essential requirements
(abstract interactions) from natural language requirements and the generation of Essential Use
Case models from them. We then used automated traceability with visual support to check the
consistency of requirements in three different forms: textual natural language requirements,
abstract interaction and Essential Use Case, as well as to further validate the correctness and
completeness of requirements. We also extended the automated tool to provide end-to-end rapid
prototyping support embedded in the tool for validating requirements consistency in a form usable

by both requirement engineers and clients to confirm the consistency of requirements.

We have evaluated the tool’s efficacy and performance especially on the extraction process, and
also evaluated the user perception on the tool's usability and user-perceived strengths via a
substantial usability study and applied the tool to several case studies. The results were positive,
and demonstrate that MaramaAl can be used to manage the consistency and validation of

requirements in various domains of applications.
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