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ABSTRACT

This thesis presents a comparative evaluation of modern Big Data architectures, focusing on Data Lake,
Data Lakehouse, Data Mesh, Data Fabric, Semantic Data Fabric, and Knowledge Graph Lakehouse. The
aim is to examine how these architectures perform in important areas such as storage and retrieval, data
organization, metadata management, governance, semantic support, processing patterns, performance,
and scalability.

To achieve this, a fuzzy logic-based methodology is applied. Each architecture is evaluated using Low,
Medium, and High satisfaction levels, supported by weighted criteria and trapezoidal membership func-
tions. The final results are aggregated across all evaluation fields to produce an overall ranking.

The results show that Semantic Data Fabric achieved the strongest overall performance, followed by Data
Mesh and Knowledge Graph Lakehouse. Data Lakehouse and Data Fabric also showed strong practical
value, while Data Lake ranked lowest due to weaker support for governance, semantics, ownership, and
systematic evolution.
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