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Experience
Télécom Paris Palaiseau, France
RESEARCHER 03/2025 - 08/2025

Built a hybrid system for efficient provenance tracking of code fragments generated by large language models,
pairing a fine-tuned deep-learning encoder with classical winnowing fingerprinting. The encoder maps partial
fragments to complete snippets, enabling search across billions of documents via HNSW vector databases with
logarithmic complexity in dataset size. The two-phase pipeline improves both scalability and precision over stan-
dalone winnowing, remains effective on obfuscated or syntactically modified code, and supports reliable author
attribution with large-scale search in milliseconds.

Advisor: Prof. Stefano Zacchiroli

Massachusetts Institute of Technology Cambridge, MA, USA
RESEARCHER 08/2024 - 01/2025

Worked in Prof. Tomaso Poggio’s group on the theory of deep learning, studying regularization (L1, L2) and spar-
sity. Proved that every efficiently Turing-computable function is compositionally sparse, connecting compo-
sitional sparsity to computational efficiency and explaining why deep, sparse networks can approximate such
functions without incurring the curse of dimensionality.

Advisor: Prof. Tomaso Poggio

Education

University of Milan - Polytechnic University of Turin

Milan, Ml, Italy

ITALIAN NATIONAL PHD PROGRAM IN ARTIFICIAL INTELLIGENCE 11/2022 - 11/2025

Thesis: Theory and Tools for Structure-Aware Machine Learning on Biological Data.

Developed theory and methods for incorporating structural knowledge into deep learning, spanning rank semi-
monotonicity of network centralities, compositional sparsity as the basis for overcoming the curse of dimension-
ality, a hierarchical cross-entropy loss that embeds the cell ontology for atlas-scale single-cell annotation, and
high-throughput data loading for datasets of hundreds of millions of cells.

Honors: cum laude  Advisors: Prof. Sebastiano Vigna, Prof. Nicolo Cesa-Bianchi

University of Milan
MS COMPUTER SCIENCE

Thesis: Edge Message-Passing Neural Networks.

Showed that performing message passing on a transformed computational graph, a function of the original
graph, confers new node-distinguishability properties on the original graph.

Grade: 110/110 cum laude  Advisors: Prof. Sebastiano Vigna, Prof. Paolo Boldi

University of Milan

BS COMPUTER SCIENCE

Thesis: Quantification and analysis of ventricular repolarization times from multichannel ECG recordings acquired
during angioplasty.

Developed an automated pipeline to quantify the dispersion of ventricular repolarization times (V-index) from
multichannel ECG recordings acquired during coronary angioplasty.

Advisors: Prof. Roberto Sassi, Prof. Massimo Walter Rivolta
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Conference Publications

D’Ascenzo, D., & Cultrera di Montesano, S. (2026). scDataset: Scalable Data Loading for Deep Learning on Large-Scale
Single-Cell Omics. Forty-Third International Conference on Machine Learning (ICML).

Danhofer, D. A¥, D’Ascenzo, D.*, Dubach, R*, & Poggio, T. A* (2025). Position: A Theory of Deep Learning Must Include
Compositional Sparsity. Forty-Second International Conference on Machine Learning Position Paper Track.

Boldi, P*, D’Ascenzo, D.*, Furia, F*, & Vigna, S.* (2024). Score and Rank Semi-monotonicity for Closeness, Betweenness and
Harmonic Centrality. In H. Cherifi, L. M. Rocha, C. Cherifi, & M. Donduran (Eds.), Complex Networks & Their Applications
X!l (pp. 102-113). Cham: Springer Nature Switzerland.

Journal Publications

Cultrera di Montesano, S.*, D’Ascenzo, D.*, Raghavan, S., Amini, A. P., Winter, P. S., & Crawford, L. (2026). Improving atlas-
scale single-cell annotation models with hierarchical cross-entropy loss. Nature Computational Science, 6, 243-249.
do0i:10.1038/543588-025-00945-z

Boldi, P*, D’Ascenzo, D.*, Furia, F.*, & Vigna, S* (2024). Score and rank semi-monotonicity for closeness, betweenness, and
distance-decay centralities. Social Network Analysis and Mining, 14(1), 183. do0i:10.1007/s13278-024-01285-y

Preprints

Chan, A., D’Ascenzo, D., & Cultrera di Montesano, S. (2026). When Labels Have Structure: Improving Image Classification
with Hierarchy-Aware Cross-Entropy. arXiv [Cs.LG]. doi:10.48550/arXiv.2605.06274

Talks

Flash Talk, April 2026. scDataset: Scalable data loading for deep learning on large-scale single-cell omics. EWNSC Symposium
2026, Eric and Wendy Schmidt Center, Broad Institute.

Workshop Talk, November 2025. scDataset: Scalable data loading for deep learning on large-scale single-cell omics. scverse
conference 2025, Tahoe Therapeutics.

Invited Talk, September 2025. Infrastructure and modeling challenges in single-cell omics. Eric and Wendy Schmidt Center,
Broad Institute.

Invited Talk, February 2025. Research in the era of LLMs. Center for Complexity & Biosystems, University of Milan.

Invited Talk, December 2022. Hands-on Graph Neural Networks with Pytorch. Center for Complexity & Biosystems,
University of Milan.

Teaching Experience

Fall2024 9.520/6.7910: Statistical Learning Theory and Applications, Grader MIT
Spring 2024  DeeplLife - Deep-learning in life sciences, Teaching Assistant University of Milan

Review Activity

Web Conference 2023, ICDCS 2023, WSDM 2024, Web Conference 2024, ACM Transactions on Internet Technology, ACM
Transactions on the Web, ACM Transactions on Intelligent Systems and Technology, IEEE Transactions on Big Data, Nature
Computational Science.

Open-source Contributions

scDataset, https://github.com/scDataset/scDataset.
Random trees and forests, NetworkX, https://github.com/networkx/networkx/pull/6758.
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