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In this talk, I will explore a fundamental question in the era of generative AI and quantum
computing:

What is data?

AI models as data. Traditionally, data refers to information such as numbers, text, images,
and videos, which are typically stored in DBMSs or file systems. Modern AI processes such
data and produces new artefacts such as model parameters, activations, and computation
graphs.

Instead of bringing data to computation, we treat computation itself as data. We represent
model weights, activation function, and computation graphs as database-native objects, e.g.,
tables, and operate over them using relational and tensor abstractions, integrating linear
algebra with relational algebra to support querying and optimization [4, 12]. This shift in the
understanding of data also enables the design of systems that compile transformer inference
into executable SQL, supporting resource-aware LLM serving on constrained platforms such
as edge devices and 6G infrastructure [11].

Moving from a single model to a repository of pre-trained models (i.e., model zoos) intro-
duces a key challenge: selecting which model to fine-tune. We organize pre-trained models
as datasets in a data lake, represented as graphs [5]. This allows us to build systems that
model both datasets and models as a heterogeneous graph, enabling learning over model–data
relationships to identify fine-tuning candidates and reduce the cost of transfer learning [7, 6].

In real-world settings such as edge devices, data is often insufficient, imbalanced, or sub-
ject to privacy constraints. We address this by extending the notion of data with synthetic
data, and building systems that generate it while preserving statistical properties and satis-
fying high-level constraints such as metadata [9, 10].

From classical to quantum data. Quantum data refers to information encoded as quan-
tum states. These may be classical data embedded into qubits or quantum outputs produced
by quantum processors. We store and manage quantum states via classical representations
(vectors, tensors, group generators), enabling efficient simulation [8] while exploiting struc-
tural properties such as sparsity [3, 2]. Building on this foundation, we envision quantum-
native data systems that manage quantum states efficiently, which enable new privacy and
security solutions grounded in the principles of quantum communication [1].
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