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	Project Description:
Current data management is fragmented across multiple paradigms. Depending on the use case, data is modelled and stored using various schemes: the relational model for tabular data, hierarchical models (e.g., XML, JSON documents) for nested structures, graph databases for interconnected entities, key-value stores for simple lookups, and vector databases for similarity search. Each model is good at specific access primitives (e.g., key lookups, graph traversal, similarity search), forcing users to choose a model upfront based on anticipated query patterns. However, real-world applications often require diverse access patterns, and raw data may not naturally fit a single model. This project explores a fundamental question: Can we design a unified logical model that captures the semantics of raw data (entities and relationships) while supporting the access primitives of various underlying physical models?
By allowing users to specify access patterns at the conceptual level, we intelligently map the logical representation to an optimized physical layer that leverages the strengths of multiple underlying stores. The project aims to demonstrate that such a model can automatically provide query acceleration across heterogeneous workloads without burdening users with manual data modelling decisions.


	Objectives:
· Develop a core logical data model that is expressive enough to represent data typically found in relational, document, graph, KV and vector models. The key challenge is to formally define how this model can inherently support various access primitives (point lookup, range scan, graph traversal, similarity search) as first-class operations.
· Devise the mapping that translates the logical representation and its annotated access patterns to an underlying physical layer
· Implement a minimal prototype based on the designed model. Evaluate its performance on a mixed workload against traditional single-model databases 


	Academic Requirements:
The scheme is open to EEECS Undergraduates in BSc/Beng/Meng Computer Science and Software Engineering. A minimum current average classification of 65% average required, higher average classification will be recommended and used as part of the ranking criteria.
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