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Abstract

Software engineering is considered one of the fundamental branches of
computer science, focusing on the development of high-quality software
systems through the systematic collection and analysis of requirements.
Requirements modeling plays a vital role in translating user needs into a clear
and implementable representation. However, expressing requirements in natural
language often leads to ambiguity and misinterpretation. To overcome this,
Natural Language Processing (NLP) techniques are employed to analyze textual
requirements and extract the core components necessary for both conceptual
and logical data modeling. This enhances modeling accuracy, reduces errors,
and contributes to the development of more reliable and comprehensible data
systems.

In this thesis, a proposed tool named Database Conceptual and Logical
Model Tool (DBCLM) was designed and implemented to automatically read
and analyze structured textual business requirements (written in English) for the
purpose of data modeling at both the conceptual and logical levels. The tool
utilizes NLP techniques, supported by a set of regular expressions and heuristic
rules, to extract the required information and components for designing the
Conceptual Model, and then generates and visualizes it using Entity-
Relationship Diagrams (ERDs). Furthermore, the tool 1is capable of
transforming the conceptual model into a Logical Model by constructing its
corresponding Relational Model, thus facilitating the development of database
systems in accordance with international standards.

The tool was developed using the Python programming language, relying
on heuristic rules, regular expressions, and specialized NLP libraries such as
Stanza and NLTK to perform linguistic analysis and extract model components.
Additionally, the WordNet lexical database was integrated to support word
interpretation and reduce ambiguity in requirement texts, which significantly
enhanced the precision of linguistic understanding and analysis.

The proposed (DBCLM) tool was tested on a variety of case studies from
different domains using actual user requirement texts. The results demonstrated
the effectiveness of the tool in data modeling, achieving an overall accuracy rate
of 98.18% across five different case studies. The tool produced clear and
comprehensive outputs by generating both conceptual and logical models
simultancously, which supports developers and stakeholders in building
database systems with higher efficiency, improved quality, and reduced human
errors.



