
Journal Publication of International Research for Engineering and Management (JOIREM) 

Volume: 03 Issue: 08 | August-2025 

 

© 2025, JOIREM      |www.joirem.com|        Page 1 

Metadata Management for Enterprise Systems 

Mohammed Mohsin1 

Data Warehouse Specialist  
mdmo0580@gmail.com 

---------------------------------------------------------------------***---------------------------------------------------------------------
Abstract - Metadata management plays a crucial role in 

enabling data governance, analytics, and regulatory 

compliance across enterprise systems. This paper provides an 

in-depth exploration of metadata types, lifecycle, architectural 

integration, cataloging tools, and real-world implementation 

strategies. It highlights challenges and emerging trends, 

positioning metadata as the cornerstone for building 

trusted, discoverable, and high-quality data ecosystems. 
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1. Introduction 

Metadata is often described as 'data about data'. This section 

introduces its relevance in enterprise systems for discovery, 

integration, auditability, and automation. 

 

2. Types of Metadata 

- Business Metadata 

- Technical Metadata 

- Operational Metadata 

- Process Metadata 

- Security Metadata 

3. Metadata Lifecycle 

From creation, ingestion, enrichment, classification, usage, to 

retirement. Role of metadata stewardship and audits. 

4. Metadata Repositories and Catalogs 

 
Functions of data catalogs, comparison of commercial and 

open-source tools (e.g., Informatica EDC, Collibra, Apache 

Atlas, Alation). 

 

5. Metadata Standards and Models 

Common models: ISO/IEC 11179, Dublin Core, CDISC. 

Importance of adopting standard vocabularies for 

interoperability. 

6. Architecture for Metadata Management 

Centralized vs federated metadata architecture. Metadata 

layers in data lakes, warehouses, and lakehouses. 

7. Metadata-Driven ETL and Automation 

 
Dynamic ETL, schema evolution handling, rule-driven 
transformations using metadata. 

8. Metadata and Data Governance 

Data stewardship roles, access control, policies enforcement 

through metadata tagging. 

9. Role in Regulatory Compliance 

Meeting GDPR, HIPAA, SOX through metadata traceability 

and lineage tracking. 

10. Metadata and Data Quality 

Use of metadata in profiling, cleansing, and anomaly detection. 

Integrating metadata in quality dashboards. 

11. Data Lineage and Impact Analysis 

Automated lineage visualization for impact analysis and 

system transparency. 

12. Integration with BI and Reporting Tools 
 
Metadata consumption in Power BI, Tableau, Looker. 
Centralized glossary integration. 

13. Real-Time Metadata Use Cases 
 

Streaming metadata, dynamic schema resolution, metadata in 

IoT and real-time ingestion platforms. 

14. Cloud Metadata Management 
 

AWS Glue, Azure Purview, Google Data Catalog ? native 

integration examples and challenges. 
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15. Open Metadata Initiatives 

 
ODPI Egeria, OpenLineage. Promoting standard metadata 

sharing across platforms. 

16. AI/ML for Metadata Discovery 

 
Machine learning in metadata classification, entity recognition, 

and auto-tagging. 

17. Challenges in Enterprise Metadata Management 
 
Silos, stale metadata, lack of ownership, tooling inconsistency. 

18. Best Practices and Strategies 

 
Metadata governance council, stewardship roles, versioning, 

continuous enrichment. 

19. KPIs and Metrics 

Coverage rate, freshness, usage frequency, business term 

mapping ratio. 

20. Conclusion 

 
Metadata is no longer auxiliary?it is foundational for enabling 

agile, compliant, and scalable data platforms. 
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22. Circulation & Target Audience Target 

Readers:  

- Enterprise Architects 

- Data Governance Leaders 

- Compliance and Risk Managers 

- BI & Analytics Engineers 

- Metadata Specialists 

- Research Scholars in IS/CS 

 

Recommended Journals and Conferences: 

- IEEE Transactions on Big Data 

- ACM Journal of Data and Information Quality 

- Springer Journal of Big Data 

- JOIREM 

- DAMA Data Governance Conference 

- Enterprise Data World Proceedings 
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