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Abstract. Ensuring food safety in bivalve mollusc aquaculture requires timely and
accurate predictions of microbiological contamination levels in coastal farming areas. In
this talk, we present MytilX, a scalable, integrated High-Performance Computing and
Artificial Intelligence framework developed at the University of Naples "Parthenope" to
model and forecast bacterial contamination — specifically Escherichia coli — in mussel
(Mytilus galloprovincialis) farming areas along the Campania coastline (ltaly).

The system couples three state-of-the-art numerical models: the Weather Research and
Forecasting (WRF) model for atmospheric dynamics, the Regional Ocean Modeling
System (ROMS) for sea current simulation, and WaComM++, an open-source C++
Lagrangian transport-and-diffusion model for passive tracers, designed for hierarchical
and heterogeneous HPC execution. The resulting particle concentration time series
serve as input features to AIQUAM++, an ensemble-based Al module that performs
time series classification across four contamination severity classes (from Class 0: <67
MPN/100g to Class 3: >4600 MPN/100g). The ensemble integrates multiple deep
learning and machine learning architectures (including Transformer, Informer, DLinear,
CNN, and KNN) using a weighted majority-voting strategy to exploit the complementary
strengths of the individual models.

We discuss the scientific workflow orchestration via the DAGonStar engine, the data
management pipeline (TALCO), and the HPC resource requirements for scaling the
model from regional to national coverage. Preliminary results from the Campania coast
demonstrate the feasibility of the approach, and we outline a roadmap to extend the
methodology to other Italian coastal regions and marine species. The talk highlights key
challenges in coupling physical simulation with Al inference at scale, and reflects on the
broader potential of the HPC+AI paradigm for environmental monitoring and public
health protection.
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computing-based coupled simulations to predict and assess mussel farm food quality
and mitigate human gastric disease. The methodology developed leverages numerical
simulation and Atrtificial Intelligence technologies to predict mussel contamination with
pollutants. He is the Director of the High-Performance Scientific Computing SmartLab
(HPSC-SmartLab), bringing together theoretical and practical knowledge from scientists
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computational environmental science, leveraging the best of these research fields to
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co-director of the Center for Marine and Atmosphere Monitoring and Modeling
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Naples “Parthenope”. He heads the UNP node, the CINI National Laboratory, “HPC:
Key Technologies and Tools”. He leads the AWS Academy at the University of Naples'
“"Parthenope" initiative, providing full immersive cloud computing classes to
undergraduates, master's, and Ph.D. students from diverse academic curricula. He
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computing architectures, web technologies, and cloud computing. He pioneered
innovative teaching methodologies focusing on various forms of gamification in
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