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Abstract 

 

The growing complexity and size of software systems emphasize the need for capturing 

the requirements in a way that is amenable to automatic requirements analysis and 

validation so that the defects in the delivered software can be reduced considerably. 

Natural Language (NL) is the most preferred form of representing requirements in 

software industry. However, NL cannot be subjected to automated reasoning, analysis, 

and validation, thereby leaving inconsistencies unnoticed. NL requirements are usually 

analysed through manual reviews, inspections. Requirements analysis models like 

structured analysis diagrams (data-flow diagrams and structure charts) or object-oriented 

analysis diagrams (UML models) are also often drawn manually to assist the analyst 

while analysing the requirements. However, being manual in nature, these industry 

practices of requirements analysis are effort-consuming, time intensive, and dependent on 

analysts’ expertise and experience. Moreover, NL is inherently ambiguous allowing the 

possibility of different interpretation of the requirements statements other than the intent 

of business users. 

In the absence of tool support for automated reasoning, analysis, and validation, 

ambiguities and inconsistencies are often overlooked in requirements specification 

documents expressed in the form of NL. Formal Knowledge Representation techniques 

have been widely researched for representing requirements, each with varying degree of 

success. Such Knowledge Representation (KR) techniques include mathematical 

representations and logical representations. These representation techniques help in 

identifying and resolving the ambiguity and inconsistency issues in software 

requirements. These defects, if not controlled during requirements analysis, may percolate 

down to subsequent phases of software development like design and development. 

However, the earlier explored requirements representations are limited by their inability 

to maintain consistency between conflicting requirements. Secondly, they suffer from 

practicality and applicability concern from software industry point of view. The business 

users and stakeholders providing requirements are not comfortable with the logical 

representation of requirements. 
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This thesis work is an attempt to address ambiguity and inconsistency concern in the NL 

requirements documents as well as to address the practicality and applicability issues in 

the proposed solution approach. We propose Courteous Logic as a suitable form for 

representing requirements that not only supports automated reasoning and inferencing but 

also preserves consistency between conflicting requirements. Our key contribution lies in 

proposing a semi-automated approach that first addresses ambiguity concern in the 

requirements and then, translates unambiguous NL representation of requirements to 

Courteous Logic representations. The proposed semi-automated approach for translation 

has also been found effective for generating UML (class, activity, and sequence 

diagrams) models automatically. The work presented in this thesis is an attempt to bridge 

the gap between industry practice of capturing requirements, and the formal KR 

techniques. We make use of the expressive strength of NL and the reasoning capabilities 

of formal KR techniques. 
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