Advanced Programming in Phyton

Dr. Mirko Franco'
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Soft SKkills activities

Timetable: 8 hrs, First lecture on March 3, 2026, 10:30 (dates already fixed, see Calendar of
Activities on https://dottorato.math.unipd.it/calendar), LabTA, Torre Archimede.

Course contents:

Software environment management for scientific computing: dependency management
and reproducibility; isolated environments for projects (e.g. conda, virtual environments);
use of requirements.txt and environment.yml.

Version control systems: basic concepts (repositories, commits, branches, merges, re-
motes); Git workflows (configuration, repository creation and cloning); best practices for
tracked and untracked files (. gitignore); secure access and data transfer (SSH, SCP).

Data analysis and visualization in Python: Pandas DataFrames as labeled data structures;
data import and export; vectorized operations; data visualization with Matplotlib (object-
oriented and state-based APIs; publication-quality output, e.g. PDF).

Introduction to machine learning: scikit-learn API design (fit, predict); practical
example.

Performance analysis and optimization: code profiling and identification of bottlenecks;
benchmarking methodologies; parallel computing concepts (thread-based vs process-based
parallelism; parallelization with Python libraries such as multiprocessing).

High-performance computing and cluster usage: overview of cluster architecture; work-
load management with Slurm; efficient I/O and data storage on networked file systems;
batch processing and job arrays for parameter sweeps; example of GPU usage with Py-
Torch.
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