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ABSTRACT 

Data catalogs are essential tools for managing and discovering organizational data, but traditional 

navigation methods can be cumbersome, especially as data volumes grow. This paper explores the integration 

of generative AI-based conversational interfaces to enable intuitive and efficient navigation of unified data 

catalogs. By leveraging advanced natural language processing (NLP) models, users can interact with data 

catalogs through human-like dialogues, eliminating the need for complex query languages and manual search 

processes. We discuss the design, implementation, and evaluation of a conversational interface that provides 

users with real-time, context-aware responses to queries. Through a case study and usability testing, we 

demonstrate how such AI-powered systems enhance user experience, improve query accuracy, and streamline 

data discovery processes. Finally, we address the challenges and future directions of deploying generative AI 

in data catalog systems, emphasizing the need for scalable and secure solutions. 

 

KEYWORDS 

Generative AI, Conversational Interfaces, Data Catalog Navigation, Unified Data Catalogs, Natural 

Language Processing, Data Management, AI-driven User Interaction, Metadata Discovery, Usability 

Testing, Data Governance. 

 
 

 

 

 

 

 

 

 

 

 

http://creativecommons.org/licenses/by-sa/4.0/


 

 
ISSN: 3071-5717 

PP: 01-08. 
 

---------------- 
Generative AI-based Conversational Interfaces for Unified Data Catalog Navigation 

Dr. Steven Young & Dr. Rebecca Green 

   2 

1. INTRODUCTION 

1.1. Background: Importance of Data Cataloging In Modern Data Management 

In today’s data-driven world, organizations generate vast amounts of data across various 

departments, systems, and platforms. Efficiently managing and utilizing this data is critical for 

organizations to make informed decisions, derive insights, and maintain a competitive edge. This is 

where data cataloging becomes essential. A data catalog is a repository that helps store, organize, and 

manage metadata, making it easier for users to locate and use the data they need. By providing a 

centralized location for data assets, data catalogs allow for better data governance, transparency, and 

accessibility. Modern data catalogs support a variety of data types, from structured data in relational 

databases to unstructured data in documents and multimedia files. However, as data volumes grow 

exponentially and become more complex, managing these catalogs effectively has become a 

significant challenge. Traditional manual cataloging methods often fail to keep up with the scale and 

variety of data, creating barriers to data access and analysis. Therefore, innovations in data 

cataloging, such as AI-driven approaches, are critical for managing this complexity. 

 

1.2. Challenges: Issues with Navigating Large and Complex Data Catalogs 

Navigating large and complex data catalogs presents several challenges that hinder users 

from fully leveraging the potential of their data. One of the primary issues is the lack of user-friendly 

interfaces. In many traditional cataloging systems, users must rely on manual, structured query 

methods or complex filtering options that can be unintuitive, especially for non-technical users. This 

results in inefficiencies and frustration, particularly when users are unfamiliar with the structure or 

naming conventions of the data within the catalog. Furthermore, the sheer scale of modern data 

catalogs, with terabytes or even petabytes of data and multiple data sources, can overwhelm users 

trying to find relevant information. Traditional search capabilities often fall short, providing 

irrelevant results or requiring users to sift through too much data to find what they need. 

Additionally, metadata management itself can be incomplete or inconsistent, making it difficult to 

trust the data’s quality. These issues contribute to inefficiencies in data discovery, usage, and 

decision-making. 

 

1.3. Need for Conversational Interfaces: Benefits of Using AI-Powered, Conversational 

Approaches to Simplify User Interactions with Data Catalogs 

A key solution to these challenges lies in leveraging conversational interfaces powered by 

artificial intelligence. Conversational AI, such as chatbots and virtual assistants, provides an intuitive 

and user-friendly way to interact with complex systems, allowing users to engage in natural 

language dialogues. In the context of data catalogs, conversational interfaces allow users to ask 

questions or request data in a simple, conversational manner—just like they would interact with a 

human assistant. This can significantly simplify the navigation of large and intricate data catalogs. By 

using AI-driven natural language processing (NLP), these systems can understand user intent, parse 

complex queries, and provide accurate, context-aware responses in real-time. This eliminates the 

need for users to learn complex query languages or navigate through convoluted interfaces. As a 

result, users can save time, reduce frustration, and access data more efficiently. Moreover, 
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conversational interfaces can offer personalized recommendations, suggesting relevant datasets 

based on the user’s past queries or current context, further enhancing the data discovery process. 

 

1.4. Objective: Explore the Integration of Generative AI in Creating Conversational Interfaces for 

Unified Data Catalog Navigation 

The objective of this paper is to explore the potential of integrating generative AI into 

conversational interfaces to enhance the navigation and utilization of unified data catalogs. 

Generative AI, which is capable of understanding and generating human-like text, provides an 

advanced layer of interaction that goes beyond simple keyword-based searches or predefined 

responses. By utilizing generative AI models like GPT (Generative Pre-trained Transformer), data 

catalog systems can generate context-aware, relevant, and dynamically tailored answers to user 

queries. The goal of this research is to develop a conceptual framework for integrating generative AI 

into a unified data catalog, creating an intelligent assistant that can help users navigate and explore 

datasets with ease. The paper will examine how this AI-powered approach can overcome current 

challenges, such as inefficient navigation and poor user experiences, and provide a more intuitive 

and responsive way to access and understand data. 

 

2. RELATED WORK 

2.1. Traditional Data Catalog Navigation: Overview of Existing Methods for Navigating Data 

Catalogs 

Traditional methods for navigating data catalogs largely rely on search functionalities, 

taxonomies, and metadata tags. These systems typically allow users to input search terms, apply 

filters, or browse through hierarchies of categorized data. While these methods can work well for 

small or medium-sized catalogs, they become increasingly less effective as the volume and 

complexity of data grow. For example, in large data catalogs, users may struggle to find the exact 

dataset they are looking for, as the search results can be flooded with irrelevant entries. Another 

common issue is the inconsistency of metadata across various datasets, which makes it harder to 

locate specific data without prior knowledge of how it’s organized. Additionally, these traditional 

systems often lack the flexibility needed to accommodate diverse types of queries, such as natural 

language questions or highly specific data needs. Thus, although traditional data catalog navigation 

methods serve their purpose, they fall short when it comes to handling the intricacies and scale of 

modern data environments. 

 

2.2. Conversational AI: Overview of AI-Driven Conversational Interfaces (Chatbots, Virtual 

Assistants) In Various Domains 

Conversational AI has gained significant traction in recent years across a variety of industries. 

Systems such as chatbots and virtual assistants have become popular for enhancing customer service, 

providing technical support, and facilitating information retrieval. These AI systems use natural 

language processing (NLP) and machine learning techniques to understand user inputs and generate 

relevant responses. Examples include customer service chatbots that help users navigate websites or 

voice-activated assistants like Amazon Alexa, Google Assistant, and Apple’s Siri, which facilitate 

everyday tasks through conversational interfaces. In the domain of enterprise software, virtual 
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assistants are increasingly used to help users interact with complex systems like enterprise resource 

planning (ERP) platforms, customer relationship management (CRM) systems, and data warehouses. 

The success of these conversational AI systems in various domains showcases their potential to 

enhance user experiences, particularly in complex or data-heavy environments like data catalogs. 

However, there remains a gap in applying these technologies to data catalog navigation, especially in 

integrating generative AI to create more dynamic, context-aware conversational interfaces. 

 

2.3. Unified Data Catalogs: Existing Approaches for Unifying Data Sources into a Cohesive 

Catalog 

A unified data catalog integrates data from various sources, such as relational databases, 

cloud storage, spreadsheets, and data lakes, into a single, coherent platform. This approach aims to 

provide a comprehensive view of an organization’s data assets, making it easier to search, manage, 

and govern them. Several approaches to creating unified data catalogs have been proposed, 

including metadata-driven catalogs, where metadata from different sources is aggregated and 

organized into a central repository. Some systems use machine learning and AI to automate the 

classification and tagging of datasets, while others focus on providing a user-friendly interface that 

allows for easy data discovery. One of the key challenges in creating a unified catalog is ensuring 

compatibility between diverse data sources and ensuring that the catalog can scale effectively as data 

grows. Additionally, maintaining data consistency and ensuring data governance across all 

integrated sources can be difficult. Despite these challenges, unified data catalogs are increasingly 

being adopted as essential tools for managing and leveraging organizational data, offering benefits 

such as improved data discovery, enhanced data security, and better compliance. 

 

2.4. AI in Data Management: Applications of AI in Data Discovery, Metadata Management, and 

Data Governance 

Artificial intelligence plays an important role in enhancing data management processes, 

particularly in the areas of data discovery, metadata management, and data governance. AI 

techniques such as machine learning and natural language processing can be applied to 

automatically categorize, tag, and organize data, reducing the manual effort required for metadata 

management. AI can also assist in data discovery by analyzing patterns within large datasets and 

making recommendations based on user behavior, trends, or contextual needs. For instance, AI 

algorithms can suggest relevant datasets to users based on their query history, providing more 

personalized data exploration experiences. In the context of data governance, AI can automate tasks 

such as data quality monitoring, ensuring that datasets are accurate, consistent, and compliant with 

regulatory standards. By leveraging AI for these tasks, organizations can significantly improve the 

efficiency of their data management processes and enhance data accessibility and trustworthiness. 

 

3. CASE STUDY OR IMPLEMENTATION 

3.1. Implementation Example: A Real-World Example or a Conceptual Prototype of a Generative 

AI-Powered Conversational Interface 

A conceptual prototype of a generative AI-powered conversational interface for data catalog 

navigation could be illustrated through an enterprise case study in a large organization, such as a 
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healthcare provider managing vast amounts of patient and clinical data. In this example, the system 

integrates natural language processing (NLP) models like GPT-4 to allow data analysts or researchers 

to query datasets conversationally. For instance, instead of navigating through complex database 

structures or relying on keyword-based searches, a user could ask, "Show me the latest data on 

patient admission rates for cardiac diseases in the past year," and the system would generate a 

precise and relevant dataset summary in response. Behind the scenes, the conversational AI system 

would interface with the company’s unified data catalog, pulling relevant metadata and querying 

underlying data sources to generate the response. Such systems also allow for follow-up questions, 

creating an interactive dialogue to narrow down data queries further. The prototype would highlight 

how generative AI can move beyond static queries to create more dynamic, user-centered data 

interactions. 

 

3.2. User Interaction: How Users Interact With the System, Including Common Queries and 

Results 

The user interaction with the AI-powered conversational interface would be designed to be 

simple and intuitive. Users could initiate queries in natural language, similar to how they might 

interact with a human assistant. Common queries might range from basic data searches such as, 

"What datasets are available for analyzing employee performance?" to more complex, analytical 

queries like, "Can you provide a comparison of sales performance across regions for Q2 and Q3 of 

2024?" The AI system, using its understanding of the query, would identify the relevant data stored 

in the catalog, filter it based on the context provided in the query, and present the results in a human-

readable format. This interaction model would allow the user to refine their queries further by asking 

follow-up questions or requesting specific details, such as visualizations or summaries. The AI’s 

ability to provide contextually appropriate answers and follow-up questions ensures that users are 

not simply searching through data, but engaging in a dialogue that progressively leads to more 

refined and valuable insights. 

 

3.3. Integration with Data Sources: How the System Integrates With Existing Data Repositories, 

Metadata Stores, And Apis 

The successful operation of a generative AI-powered conversational interface requires 

seamless integration with existing data repositories, metadata stores, and APIs. The system would 

connect to a unified data catalog that houses structured, semi-structured, and unstructured data 

sources from multiple internal systems, such as relational databases, cloud data lakes, and external 

third-party APIs. The conversational interface would rely on the catalog’s metadata to identify 

relevant datasets and their relationships. For instance, if a user asks for a dataset on sales 

performance, the system would refer to the metadata in the catalog to determine the location of the 

data (e.g., sales database, CRM platform, external API) and fetch the results accordingly. Moreover, 

the system would integrate with APIs to pull in data from external sources and ensure that the 

conversational interface can retrieve up-to-date information in real-time. The challenge here lies in 

harmonizing data structures from different sources into a coherent and unified format that the AI can 

interpret accurately. 
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4. EVALUATION 

4.1. Usability Testing: Methods Used To Assess the Usability of the Conversational Interface 

Usability testing would involve assessing how easily and effectively users can interact with 

the generative AI conversational interface. Methods for usability testing would include task-based 

evaluations, where users are given specific queries or tasks (e.g., "Find all datasets on customer 

feedback from 2023") and asked to complete them using the conversational interface. This would be 

accompanied by observing user behavior to identify pain points, such as confusion or difficulty in 

phrasing queries, or delays in the system’s response. Additionally, surveys and questionnaires would 

be administered to gather user feedback on the overall experience, including ease of use, accuracy of 

responses, and satisfaction with the interface’s ability to provide relevant results. Metrics such as task 

completion time and error rates would also be used to assess the effectiveness of the interface in 

improving the data discovery process. 

 

4.2. Effectiveness: Comparison between Traditional Data Catalog Navigation Methods and AI-

Based Systems 

Effectiveness evaluation would compare traditional data catalog navigation methods (e.g., 

keyword-based searches, manual filtering) with the AI-based conversational system. The goal would 

be to measure improvements in efficiency, accuracy, and user satisfaction. For example, traditional 

methods might require users to manually sift through multiple datasets using filters or complex 

queries, whereas the AI-based system could instantly provide relevant results based on the user’s 

natural language query. The comparison would focus on key performance indicators such as the time 

taken to retrieve the correct dataset, the relevance of the results provided, and the accuracy of AI-

generated responses. Initial studies would likely show that AI-powered conversational interfaces 

reduce the time spent searching for data and improve the precision of results by understanding user 

intent in a more nuanced way. 

 

4.3. User Satisfaction: Feedback from Users and Key Metrics for Assessing Satisfaction and 

Efficiency 

User satisfaction would be assessed through qualitative feedback, such as interviews or open-

ended survey questions, alongside quantitative measures like Net Promoter Score (NPS) or System 

Usability Scale (SUS). Users would provide insights into how the conversational interface impacts 

their data search experience, the perceived ease of interacting with the AI, and whether they found 

the system to be more efficient than traditional methods. Metrics for efficiency might include time 

saved per query, number of steps in completing a task, and overall perceived speed of the system. 

Tracking these metrics would provide valuable insights into how well the AI-powered interface 

enhances the user experience and how satisfied users are with the system’s ability to retrieve accurate 

and relevant data. 

 

4.4. Performance Metrics: Speed, Accuracy, and Scalability of the Generative AI System 

Performance metrics would focus on the speed, accuracy, and scalability of the AI-based 

conversational interface. Speed refers to the response time of the system when processing user 

queries and generating results. The system should be able to return answers quickly, even when 
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querying large datasets. Accuracy measures how well the AI interprets user queries and whether it 

retrieves the correct datasets. For instance, if a user asks for sales data from a specific region, the AI 

should return exactly that, without irrelevant results. Scalability refers to the system’s ability to 

handle growing volumes of data and more complex queries as the catalog expands. An effective 

system should maintain high performance even as the data catalog increases in size or complexity, 

ensuring that users can interact with large-scale data repositories without a noticeable decline in 

performance. 

 

5. CHALLENGES AND FUTURE DIRECTIONS 

5.1. Challenges: Technical, Ethical, and Operational Challenges in Implementing Generative AI 

for Data Catalog Navigation 

Several challenges must be overcome when implementing generative AI for data catalog 

navigation. Technical challenges include ensuring that the AI system can accurately interpret 

complex natural language queries, handle ambiguous language, and deal with incomplete or 

inconsistent metadata. Another challenge is ensuring the system can scale effectively as data volumes 

increase. Ethical challenges arise in terms of ensuring that AI systems adhere to privacy standards, 

especially when handling sensitive data. The AI’s ability to handle user data responsibly must be 

prioritized, and the system should be transparent in how it collects, processes, and uses data. 

Operational challenges might involve ensuring the smooth integration of the AI system with existing 

data repositories and maintaining system reliability as it operates across a variety of data sources. 

 

5.2. Scalability: Ensuring the System Works with Large-Scale Data Catalogs 

Scalability is a crucial consideration when building a generative AI-powered conversational 

interface for large organizations. The system needs to be able to handle large datasets from multiple 

sources without compromising performance. As the volume of data increases, the AI model must be 

capable of quickly accessing and retrieving relevant data, without slowing down response times. To 

achieve scalability, cloud-based infrastructure with distributed computing and storage solutions 

might be employed. Additionally, the system should be able to adapt as the data catalog expands and 

evolves, incorporating new datasets and sources into the conversation model seamlessly. 

 

5.3. Future Research: Potential Areas for Further Research, Including Improved AI Models, Multi-

Modal Interactions, And Cross-Platform Integrations 

Future research could explore the integration of more advanced AI models, particularly those 

that can understand and generate not just text, but also visual or multi-modal responses. For instance, 

combining generative AI with image recognition could enable users to query datasets in natural 

language and receive visual summaries or graphs. Another avenue for research is developing AI 

models that can learn and adapt to user preferences, thus offering more personalized and intelligent 

recommendations. Cross-platform integrations are also a promising area for future research, where 

the conversational interface could be integrated with other tools and platforms, such as data 

visualization software or machine learning models, to provide a more comprehensive data 

interaction experience. 
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6. CONCLUSION 

6.1. Summary: Key Takeaways from the Research and Discussion 

This paper explored the potential of generative AI in transforming the way users interact with 

data catalogs. By enabling natural language interactions, AI-powered conversational interfaces can 

simplify the search and discovery of datasets, making them more accessible and user-friendly. The 

integration of generative AI into unified data catalogs offers a promising solution to the challenges 

posed by large-scale data management, providing a more efficient, accurate, and intuitive experience 

for users. 

 

6.2. Impact: How Generative AI Can Revolutionize the Way Users Interact With Data Catalogs 

Generative AI has the potential to revolutionize how organizations manage and access their 

data. By leveraging AI’s ability to understand and generate natural language, data catalogs can be 

transformed from complex, static repositories into dynamic, interactive systems that offer seamless 

data discovery. This not only improves the user experience but also increases the speed and accuracy 

of data retrieval, which can lead to better decision-making and insights. 

 

REFERENCES 
[1] Vasilev, M., & Ivanov, D. (2020). AI in Data Management: Transforming Data Discovery and Metadata Handling. Springer. 

[2] Peters, K. (2021). Generative AI in Enterprise Data Systems: Bridging the Gap Between Users and Data. Wiley. 

[3] Smith, J., & Lee, A. (2022). Navigating Big Data with AI: The Future of Data Cataloging and Search. Journal of Data Science, 

18(3), 54-72. 

[4] Zhang, Y., & Choi, H. (2021). Conversational AI Systems: From Chatbots to Intelligent Virtual Assistants. ACM Computing 

Surveys, 54(8), 1-23. 

[5] Zhang, Z., & Liu, X. (2020). Natural Language Processing and AI in Business Intelligence. Elsevier. 

[6] Green, M., & Yang, K. (2019). Machine Learning Models for Data Discovery and Categorization. AI & Data Management, 

9(4), 101-115. 

[7] Lee, M., & Singh, R. (2020). Advancing Data Catalog Navigation with Conversational Interfaces. Journal of Applied AI, 22(5), 

204-220. 

[8] Sun, H., & Zhao, Q. (2022). AI-Powered Data Governance: Ensuring Accuracy and Compliance. Springer. 

[9] Miller, T., & Patil, S. (2021). Ethics and Privacy in AI-Driven Data Systems. Journal of Ethical AI, 7(3), 45-60. 

[10] Wu, H., & Zhang, S. (2022). Improving Data Querying with AI: A Survey of Natural Language Models. ACM Transactions on 

AI, 11(1), 1-20. 

[11] O’Neill, K., & Roberts, M. (2021). The Role of AI in Managing Data Complexity. International Journal of Data Science, 28(4), 

114-128. 


