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ABSTRACT: This article explores the relationship between two emerging data architecture paradigms: Data Mesh and 

Data Fabric. While these approaches are often positioned as competing alternatives, this analysis demonstrates how 

they address different aspects of modern data challenges and can work together synergistically. Data Mesh provides an 

organizational framework emphasizing domain ownership and data-as-a-product thinking, while Data Fabric offers a 

technical integration layer that connects disparate data sources. Through examination of their principles and theoretical 

underpinnings, this article presents a unified view of how organizations can leverage both approaches to create more 

effective data ecosystems. 
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I. INTRODUCTION 

 

In today's complex data landscape, organizations are continuously seeking better ways to manage, integrate, and derive 

value from their expanding data assets. Two architectural approaches have gained significant traction in recent years: 

Data Mesh and Data Fabric. As enterprises evaluate these methodologies, a common question emerges: do these 

approaches compete with or complement each other? The challenge facing most organizations is multifaceted: they 

must manage increasingly diverse data sources, enable cross-functional data access, maintain data quality, and ensure 

governance—all while accelerating time-to-insight. Traditional centralized data architectures often struggle with these 

challenges, creating bottlenecks and failing to scale with organizational complexity. 

 

This article explores how these two paradigms intersect and how forward-thinking organizations might leverage both 

approaches to create more effective data ecosystems that balance domain expertise with technical integration 

capabilities 

 

II. LITERATURE SURVEY 

 

The evolution of data architecture has progressed through distinct phases in response to changing business needs. 

Traditional data warehousing approaches established by Inmon (1992) and Kimball (1996) focused on centralized 

analytical data management. The advent of big data brought Data Lakes (Dixon, 2010), which struggled with 

governance and quality issues (Eckerson, 2019). 

 

Data Mesh emerged as a domain-oriented alternative to centralized architectures, introduced by Dehghani (2019, 2022) 

with four core principles: domain ownership, data-as-product, self-service infrastructure, and federated governance. 

Researchers have explored its implementation patterns (Khine & Wang, 2023) and organizational requirements 

(Santana & Valente, 2023). 

 

Data Fabric evolved through industry research, defined by Gartner (2020) as "an integrated layer of data and 

connecting processes." Subsequent work has focused on metadata-driven automation (Johnson et al., 2021) and 

reference architectures (Monteiro & Silva, 2022). 
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Comparative studies directly examining both approaches remain limited (Wells, 2023; EDM Council, 2024), revealing 

a research gap regarding their integration. This article contributes by systematically analyzing their complementary 

nature and identifying convergence points. 

 

III. METHODOLOGY 

 

1. Understanding Data Mesh 

Data Mesh represents a shift from centralized data architectures toward a distributed, domain-oriented 

approach. This paradigm emerged as a response to the limitations of traditional monolithic data platforms that 

often create bottlenecks and struggle to scale with organizational growth. 

The core principles of Data Mesh include: 

 

● Domain-oriented data ownership: Shifting responsibility for data to the business domains that 

create and use it daily 

● Data treated as products: Approaching data assets with product thinking, including defined 

interfaces, quality standards, and documented capabilities 

● Self-service data infrastructure: Providing tooling that enables domain teams to create and manage 

their data independently 

● Federated governance: Establishing collective standards while preserving domain autonomy 

 

At its heart, Data Mesh addresses organizational and cultural aspects of data management, encouraging 

accountability at the domain level rather than centralizing all data responsibilities. 

 

2. Understanding Data Fabric 

Data Fabric takes a different approach, focusing on creating a unified technical layer that seamlessly connects 

and integrates diverse data sources across the enterprise. This architectural concept emphasizes infrastructure 

that can span multiple environments, data types, and processing methods. 

Key elements of a Data Fabric include: 

 

● Unified data access and integration: Connecting disparate data sources regardless of location or 

format 

● Comprehensive metadata management: Capturing and utilizing technical, business, and 

operational metadata 

● Intelligent automation: Applying machine learning to reduce manual integration efforts 

● End-to-end governance capabilities: Implementing consistent policies across the data landscape 

● Support for hybrid environments: Working across on-premises, cloud, and edge deployments 

 

Data Fabric primarily addresses technical challenges in creating a cohesive data integration layer that works 

regardless of where data resides. 

 

3. Perceived Tensions Between Approaches 

When examining these approaches superficially, several apparent conflicts emerge: 

1. Centralization vs. Decentralization: Data Fabric seems to promote a unified layer, while Data Mesh 

advocates distributed ownership. 

2. Technical vs. Organizational Focus: Data Fabric emphasizes infrastructure, while Data Mesh 

concentrates on team structures and responsibilities. 

3. Platform vs. Domain Empowerment: Data Fabric appears to strengthen central capabilities, while 

Data Mesh distributes power to business domains. 

4. Integration-first vs. Domain-first: Data Fabric prioritizes connectivity, while Data Mesh prioritizes 

domain autonomy. 

 

These perceived tensions have led some organizations to view these approaches as mutually exclusive options 

rather than potentially complementary strategies. 
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4. Finding Harmony: How These Approaches Complement Each Other 

A deeper analysis reveals that Data Mesh and Data Fabric can work together synergistically, addressing 

different aspects of the modern data challenge: 

 

 
 

 

Fig. 1. shows the comparison of Data Mesh vs Data Fabric 

Complementary Architecture 

Data Fabric can provide the technical foundation that enables Data Mesh to succeed. The fabric’s integration 

capabilities create the infrastructure that allows domain teams to: 

• Connect their domain data products to the broader ecosystem 

• Share consistent metadata across domains 

• Implement agreed-upon governance policies 

• Access and utilize data from other domains seamlessly 

Organizational and Technical Alignment 

These approaches address different but equally important aspects of effective data management: 

• Data Mesh defines the organizational structure and accountability model 

• Data Fabric delivers the technical capabilities needed to implement that vision 

Unified Governance Approach 

Both methodologies recognize the importance of governance, but with different emphases: 

• Data Mesh establishes the collaborative model for developing standards 

• Data Fabric provides the mechanisms to implement and enforce those standards consistently. 

 

IV. DISCUSSION 

 

1. Convergence Model 

A formal convergence model can help conceptualize how Data Mesh and Data Fabric approaches integrate 

within a unified data architecture. Rather than competing frameworks, they address complementary layers of 

the data ecosystem. 

                                        (a) 

http://www.ijirset.com/


 

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710| 

Volume 14, Issue 3, March 2025 

|DOI: 10.15680/IJIRSET.2025.1403444| 

IJIRSET©2025                                    |     An ISO 9001:2008 Certified Journal   |                                          5180 

Convergence Model: The Data Ecosystem Layers 

1. Strategic Layer (Purpose) 

○ Business domains define data requirements and uses 

○ Enterprise objectives establish cross-domain needs 

○ Value creation is measured at both domain and enterprise levels 

 

2. Organizational Layer (People) 

○ Data Mesh Dominant: Domain teams own their data and maintain data products 

○ Domain product owners accountable for quality and usability 

○ Central enablement team provides tools and standards 

○ Cross-domain governance council establishes shared policies 

 

3. Logical Layer (Process) 

○ Data treated as products with clear interfaces and documentation 

○ Self-service capabilities for data access and transformation 

○ Federated standards with consistent implementation 

○ Continuous improvement through usage feedback 

 

4. Technical Layer (Platform) 

○ Data Fabric Dominant: Unified infrastructure for seamless integration 

○ Metadata management across all data sources and environments 

○ Automated policy enforcement and data quality controls 

○ Consistent security and access management 

 

5. Physical Layer (Infrastructure) 

○ Storage and processing across hybrid environments 

○ Network connectivity and data movement 

○ Scalable computing resources 

○ Operational monitoring and management 

 

This layered model demonstrates how Data Mesh principles primarily govern the organizational and logical layers, 

while Data Fabric capabilities address the technical and physical layers. The strategic layer binds these together through 

alignment with business objectives. 

 

Data flows vertically through these layers: domain-specific needs defined at the strategic layer are implemented by 

domain teams at the organizational layer, managed as data products at the logical layer, integrated through fabric 

capabilities at the technical layer, and stored/processed at the physical layer. 

 

By explicitly recognizing these distinct but interconnected layers, organizations can implement both approaches in 

complementary ways, focusing on domain ownership and product thinking while leveraging a unified technical 

foundation. 

 

2. Challenges in Implementation 

 

Successfully implementing a converged approach comes with several challenges: 

• Skill Development: Domain teams often need training in data product development 

• Technology Selection: Selecting appropriate tools that support both paradigms 

• Balancing Control: Finding the right balance between domain autonomy and enterprise standards 

• Legacy Integration: Connecting established systems to the new architecture 

 

V. CONCLUSION 

 

The analysis presented in this article demonstrates that Data Mesh and Data Fabric should not be viewed as competing 

alternatives but as complementary approaches addressing different dimensions of modern data challenges. Data Mesh 
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provides the organizational model and cultural framework that empowers domain expertise, while Data Fabric delivers 

the technical foundation that enables distributed data management. 

 

Key findings from this analysis include: 

1. Complementary Focus Areas: Data Mesh addresses organizational structures and accountability, while Data 

Fabric addresses technical integration and accessibility. 

2. Unified Governance: Both approaches can work together to create governance that balances domain 

autonomy with enterprise-wide standards. 

3. Implementation Synergy: Organizations can implement both approaches in parallel, with each reinforcing 

the effectiveness of the other. 

4. Adaptable Framework: The combined approach can be tailored to specific organizational contexts, technical 

environments, and business domains. 

 

By thoughtfully combining these approaches, organizations can create data ecosystems that balance domain autonomy 

with enterprise-wide integration—delivering trusted, accessible data products while adapting to evolving business 

needs. The most successful data strategies will likely incorporate elements of both paradigms, tailored to each 

organization's unique structure, culture, and technical landscape. 
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