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Abstract of Doctoral Dissertation

Title : Study on requirements elicitation using thesaurus
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Describing requirements specifications without missing requirements is a challenge for requirements
engineering. The purpose of this study is not to analyze requirements specifications to find missing
requirements, but to sufficiently elicit a client’s requirements in the requirements elicitation phase to
reduce missing requirements. Whether missing requirements can be reduced depends on an engineer’s
(i.e., requirements analyst’s) capability to elicit requirements from the client and his/her knowledge
(domain knowledge). This study focuses on missing requirements due to the requirements analyst’s
lack of domain knowledge.

The aim of this study is to resolve both the problem modeling of domain knowledge for eliciting
requirements and the problem of how to use the modeled domain knowledge for eliciting requirements.
In order to resolve these questions, we (1) determined a metamodel to organize domain knowledge
focusing on functions and functional structure, (2) developed a method for eliciting requirements by
using organized domain knowledge, and (3) developed a method and an assistance tool for modeling
of domain knowledge.

1. Metamodel of a thesaurus

A thesaurus is domain knowledge modeled for the purpose of requirements elicitation method
(THEOREE) in this study. The metamodel comprises of functions and functional structure that are
expressed by actions and action objects, and quality constraints and environmental constraints (other
than quality constraints) incidental to the functions. A thesaurus is a concrete example of the
metamodel. Domain knowledge within a thesaurus is modeled in terms of functions and functional
structure.

2. Method for eliciting requirements by using a thesaurus (THEOREE)

THEOREE is a method for eliciting requirements in which a client inputs a list of initial requirements
(initial requirements list) into the system, which then outputs a list of requirements (revised
requirements list) including additional requirements that a requirements analyst elicited through
interacting with the client. The requirements analyst analyzes the requirements in the initial
requirements list to identify functions in the thesaurus corresponding to the requirements. The analyst
uses the identified functions as topics in the interaction with the client. Through the interaction the
analyst elicits the client’s requirements on a topic. After that, the analyst follows the functional

structure of the thesaurus to determine the next topic to elicit requirements through another interaction



with the client. By following the functional structure of the thesaurus, the analyst is able to determine
topics which systematically cover the domain knowledge in the thesaurus. These interactions between
the analyst and client make requirements clear and provide opportunities to elicit many requirements.
Therefore, this method makes it possible to elicit many requirements and reduce missing requirements.
3. Thesaurus development method and assistance tool

The thesaurus development method is aimed at reducing the domain expert’s workload by dividing
tasks between a domain expert and a requirements analyst who is a non-domain expert. The work
division and sequence are such that (1) a requirements analyst extracts from technical documents
candidates for functions that should be registered with the thesaurus and (2) a domain expert
scrutinizes the candidates to determine which functions and non-functional elements pertaining to the
functions to register with the thesaurus. The supporting tool assists the process in (1).

Regarding the metamodel, as we were able to confirm the usefulness of THEOREE, the thesaurus
development method, and the supporting tool, the metamodel of thesaurus is useful in requirements
elicitation.



