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________________________________________________________________________________________________________ 

Abstract: This research focuses on the development of an OWL (Web Ontology Language) structure 
designed specifically for recommending Database Management Systems (DBMS). The proliferation of 
various types of DBMSs and their diverse features pose a challenge for users seeking optimal choices 
based on specific requirements. OWL provides a standardized framework for representing knowledge 
and semantics, making it suitable for modeling the complex relationships and characteristics of DBMSs. 
The methodology involves defining OWL classes and properties to capture essential attributes such as 
data model, scalability, performance, security features, and compatibility with different operating 
systems and programming languages. Additionally, the ontology incorporates user preferences and 
requirements as input to refine the recommendations. The implementation includes the creation of an 
OWL ontology populated with information about existing DBMSs, their capabilities, and user reviews. 
Reasoning mechanisms are employed to infer relationships and derive recommendations based on the 
user's specified criteria. Evaluation of the OWL structure involves testing its effectiveness in accurately 
recommending suitable DBMSs compared to traditional methods. Metrics such as recommendation 
accuracy, coverage of DBMS features, and user satisfaction will be used to assess the performance of the 
ontology-based recommendation system. The outcomes of this research are expected to provide 
valuable insights into the application of semantic technologies, specifically OWL, in enhancing the 
selection process of DBMSs. By leveraging structured knowledge representation, the developed OWL 
structure aims to facilitate informed decision-making and improve the efficiency of DBMS selection for 
diverse applications and user requirements. 
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________________________________________________________________________________________________________ 
1. Introduction 

The Semantic Web marks a significant development in web technology by creating a dataset that machines 
can better understand and use. The central element of this framework is ontology, which is important for the 
development and improvement of knowledge in a specific domain. According to [1], ontologies aim to capture 
and represent knowledge comprehensively, providing common understanding and reusability across multiple 
applications. It has become important by emphasizing the role of taxonomies in the development of modern 
literature. Unlike previous practices, which were often limited to small groups with limited access to experts, 
today's ontology development requires collaboration. These involve contributions from many experts, each 
bringing their own expertise to the table. First. This process is important to facilitate effective collaboration and 
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ensure consistency and relevance of the ontology model across the team. Data and Ontology engineering 
methods require a way to develop ontologies, which is important for the development of knowledge in the 
Semantic Web. As described in [9], ontology engineering encompasses a wide range of activities, including 
design, lifecycle management, and the methods, tools, and languages used to create ontologies. , methods, and 
tools are specifically designed to help connected groups or interest groups. This process usually begins with 
an in-depth exploration of the resource that the ontology will address. Once you have a good understanding 
of the name, you can create a conceptual model using familiar expressions such as OBO or OWL. Ability to 
adapt to a changing environment. As the ontology continues to evolve through parallel development, tools to 
resolve conflicts between participants become important. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Ontological Classification according to their Reusability 
The main stages of ontology engineering include documentation and evaluation. 
- Documentation: This stage involves creating human-readable documentation to help users understand 

the OWL or RDF data generated during the process. This information is important to ensure that the ontology 
is accessible and understandable to both developers and end users. Validation:  Ensure that the ontology meets 
all requirements. 

Since ontologies and terminology are intended for reuse, they are often published on the web along with 
their documentation to encourage greater adoption. This provides a deeper understanding of the real world 
and the words used to describe them. Overcoming standards and usability challenges is critical to encouraging 
broad and valid community participation. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. The Process of Ontology Engineering 
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Drawing parallels with software development processes, ontology engineering borrows methodologies 
such as those outlined in Methodology [11]. By integrating established software engineering practices, such as 
requirement formulation, planning, testing, and deployment, ontology development can be standardized and 
streamlined. 

 
Figure 3. Ontology development life cycle 

Two main categories of software methodologies applicable to ontology engineering are traditional and 
agile methodologies. Traditional methodologies, while rigorous, may struggle with the dynamic and 
unpredictable nature of ontology development. Agile methodologies like Scrum emphasize flexibility, iterative 
development cycles (sprints), and continuous adaptation to changing requirements. Agile methodologies 
promote collaboration, functional demonstrations over documentation, and ongoing customer engagement, 
all of which are beneficial for ontology development. 

Integrating agile principles into ontology engineering can increase operational efficiency and operational 
flexibility. Examples such as Rapid OWL [14] and XP [15] demonstrate the effectiveness of agile methods by 
focusing on the iterative process while adapting to specific areas of the engineering knowledge phase. Combine 
a challenging process with a simple model to manage complexity, enable collaboration, and revolutionize the 
accuracy and usability of the ontology model. 

 
2. Results 

Protégé OWL is a versatile and powerful software package designed to create ontologies specific to the 
Semantic Web. As a continuous integration with the Protégé ontology editor, it provides a high-level 
framework necessary for ontology development and smart building implementation. Graphical User Interface 
(GUI) and API: Users can use Protégé’s intuitive GUI to edit classes, objects (slots), and instances in the OWL 
ontology. The GUI is built on the Protégé framework-based information architecture, providing a familiar and 
usable environment. Protégé OWL also provides APIs for integration into custom applications.  Graphical 
editor for logical OWL expressions: Protégé OWL includes a user-friendly language editor that simplifies the 
creation of logical expressions using keyboard input or mouse interaction. It supports graphical representation 
of preset and custom groups, making it easy to cut, copy, and paste. Wizards to simplify a difficult task: Protégé 
OWL includes wizards that make ontology engineering work for the useful. These sprites support functions 
such as grouping, ungrouping, setting multiple properties, and assigning values simultaneously. 
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`  
Figure 4.  On-To-Knowledge Methodology  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. the SKEM ontology development process  

 

 

 

 

 

 

 

 

 
Figure 6. Onto Graph Representation 
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Direct Access to Reasoners: The software provides seamless connectivity to powerful reasoners like 
Racer, enabling advanced reasoning capabilities directly within the UI. Users can perform tasks such as 
consistency checking, subsumption testing, and instance classification efficiently. 

 
Figure 7. Main components of the Pellet Reasoner 

In essence, Protégé OWL is well-suited for developing OWL ontologies and integrating them into 
intelligent applications due to its comprehensive functionality. It supports both graphical and API-driven 
ontology editing, simplifies complex tasks with wizards, and facilitates advanced reasoning tasks through 
direct access to powerful classifiers. These features make Protégé OWL a preferred choice for researchers and 
developers working in ontology engineering and Semantic Web applications. 

 
Our suggested ontology's accuracy values are laid forth in simple fashion. 

Table 1. Precision and Recall of Extracted Vocabulary  
  

 
 
 
 
 
 
 
3. Discussion 

The complexities of ontology creation highlight the need to select appropriate languages, tools, and 
methods that fit specific domains and goals. This section is based on the discussion of knowledge discovery 
terms and design tools to examine different approaches to ontology design, each addressing different 
taxonomy design needs. 

Cyc development methods leverage the experience of building the Cyc Knowledge Base (KB) [52], 
focusing on building a general knowledge base for reuse [53]. Cyc KB has access to over a million users and 
provides a large repository of common-sense knowledge that facilitates interaction between different agents 
and platforms, thus treating it as an ontology [54]. The Cyc method is divided into three stages: 
Manual Coding: The basic knowledge involves manual coding of tacit and implicit knowledge, which is a 
labor-intensive process without automation due to the difference in knowledge quality. 
Added bonus: New information continues to be added using existing data to expand the scope and depth of 
Cyc KB.  Automation:  As time goes by, computing devices are increasingly used, while human intervention 
focuses on specific information. Abstractions such as concepts, methods, and related objects serve as symbolic 
representations of general information. Micro theories in Cyc KB manage the differences between originals, 
theories, and theories by resolving the confusion caused by specific methods such as micro theories of human 

Vocabulary Evaluation Measures  Precision 
Concepts 0.98 

Data properties 0.96 
Object properties 0.96 

Constraints 0.93 
Average Results 0.9575 
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activity and organization. Inviting difficulties such as maintaining the consistency of different thoughts and 
feelings. Micro theories play an important role in balancing and simplifying thought processes suitable for 
different perspectives, and in providing explanations of the situation.  

Uschold and King's process [55, 56], first used in the ontology industry in 1995, suggests a method for 
ontology development: 
Objective Outcome:  Knowing exactly what is behind the development of the ontology, why it is used, and 
the participants who benefit. Ideas and relationships. Feasibility within the framework. Create an introduction 
to ontology types and functions for ontology descriptions. It focuses specifically on the ontology of data and 
aims to cover different time periods and domains. 

Table 2. Ontology detail with methodology used 
 

 
5 Environmental pollutants 

ontology 

Rojas-Amaya, 1999) 

(Asunción Gómez-Pérez and 
Dolores 

(1999) Methontology 

6 Legal Ontology (CORCHO, O., 2002) (2002) Methontology 

7 Pizza ontology (Drummond, N., Horridge, M., 
Stevens, 

(2005) No clue on 

8 Wine Ontology (Graca, J., Mourao, M., Anunciacao, (2005) Enterprise 

  O., Monteiro, P., Pinto, H.S. and  Ontology+ 

  Loureiro, 2005)  Methontology 

N
o 

Name of the ontology Author Year Methodology 
used 

1 TOronto Virtual Enterprise (Gruninger, M., and Fox, 1995) (1995) Gruninger & Fox 

 ontology (TOVE)   Methodology 

2 The Reference Ontology 
(Arpírez, Gómez-Pérez, Lozano-

Tello, & Pinto, 2000) 

(1998) Methontology 

3 
Knowledge Acquisition 

Ontology Blázquez, J. Fernandez, (1998) Methontology 

  M. García-Pinar, J. & Gómez-Pérez, 
A. 

  

4 Chemical ontology Fernadez-Lopez, M., et. al (1999) Methontology 
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9 Information Science 
Ontology 

Sawsaa, A. & Lu, J (2010) Methontology 

10 Beer Ontology (Heflin, 2012) (2012) No clue on 
methodology 

11 Quran ontology for Juz’ 
Amma 

(Iqbal, Mustapha, & Yusoff, 2013) (2013) ontology merging 
approach 

12 Textile chemical ontology (Ferrero & Lloret, 2014) (2014) Methontology 

13 Food Ontology (Dutta, Chatterjee, & Madalli, 2015) (2015) YAMO 

This process involves different strategies for ontology creation, each providing unique benefits that are 
suited to different organizations and information needs. The Cyc approach emphasizes knowledge of the 
construction and management of content nuances, while the Uschold and King approach focuses on 
developing the ontology process based on the application environment and the available resources that are 
most impacted.  

 
4. Conclusion 

Many of the ontology topics discussed above are of limited scientific scope, indicating areas where further 
research could yield important insights and understandings. This section explores gaps in current knowledge 
and suggests directions for future research, and concludes with a summary. Focus on identifying key concepts 
and relationships. Future research can be expanded to explore more complex aspects of ontology, such as 
capturing interactions among concepts, including properties, axioms, and constraints. It is also possible to use 
data generated from various sources (such as databases) other than data collection to improve the automation 
and understanding of the ontology creation process. It remains overshadowed by many elements. Current 
approaches to interpreting, comparing, and integrating ontologies often focus on individual concepts and 
relationships. Future research could extend this resource to include various ontology components, such as 
attributes, axioms, and entire ontology models. Improvements in tools for finding and analyzing ontologies 
for reuse, including taxonomy and top-down methods, could facilitate more efficient and broader ontology 
reuse. They are still largely language-specific and lack vendor ontology processes. Efforts to create easy-to-use 
ontology components face challenges related to understanding progress and identifying moving elements. 
Exploring similarities between ontology models and software models (such as analysis models) reveals 
opportunities to create ontology models that can guide ontology development and facilitate repository 
organization. > Ontology development suggests integration with software development, as suggested by 
Vladan Davidic [101]. Coordination of these activities can be very useful, especially in areas such as 
development, structure, and material-based construction. This interdisciplinary communication is important 
to develop the ontology model, thus improving ontology reuse and automation, and making ontology 
development accessible to experts outside the ontology specialization discipline. A small ontology scale 
implementation designed to simplify the ontology development process for non-experts. An approach 
emphasizing the understanding or use of technology can contribute to ontology reuse and increase the 
efficiency of the ontology development lifecycle. Future research directions should integrate knowledge from 
software engineering and other disciplines to facilitate the creation of ontologies consistent with the design 
principles and standards designed for ontology databases. 
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