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Which programming language?

• Which programming language should you use for your machine learning project?

• At a fundamental level, it does not matter. All modern scientific programming languages can

implement machine learning efficiently.

• Much more important: having access to a good machine learning library (or an API to a good

machine learning library). Why?

• See, for many more details, my notes on scientific programming languages.
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Python: An Introduction



Python, I

• Most popular language for researchers in machine learning is Python together with libraries such as

PyTorch.

• Quasi-standard in the data science/machine learning industry.

• In fact, Python is the most popular programming language overall as measured by many indices.

• Influential in new generation of programming languages (Julia, Swift, ...).
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Python, II

• Designed by Guido von Rossum in the late 1980s to emphasize readability.

• Check The Zen of Python, https://peps.python.org/pep-0020/.

• Easily extensible by modules.

• Name inspired by Monty Python’s Flying Circus.

• Start working on it is straightforward with either Colab or Jupyter.

• Also, if you have a Mac, it is already preinstalled (although, likely, an older version).

• Ideal, for instance, to teach high school students or a class in introductory CS.
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Python, III

• Open source.

• Current flavor: 3.10.4. A lot of old code in Python 2.x.x. Do not use it!

• High-level, general-purpose, multi-paradigm, strongly dynamically typed (with duck typing),

interpreted language.

• Elegant and intuitive.

• Simple and, yet, with full OOP and functional programming support (even some metaprogramming).

• Automatic memory management.
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Python: advantages

1. Great for prototyping: dynamic typing and REPL.

2. Rich ecosystem:

2.1 Scientific computation modules: NumPy, SciPy, and SymPy.

2.2 Statistics modules: Pandas.

2.3 Plotting modules: matplotlib and ggplot.

3. Easy unit testing: doctest is a default module.

4. Manipulates strings surprisingly well (regular expressions)⇒natural language processing, artificial

intelligence, big data.

5. Excellent interaction with other languages.
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Python: disadvantages

1. Since it is an interpreted language, Python pays a considerable time penalty.

2. Most machine learning libraries, though, are coded in the backend in C++.

3. Also, Numba is an just-in-time specializing compiler which compiles annotated Python and NumPy

code to LLVM.

4. Other compilation possibilities are more cumbersome.

5. All assignments are by object, which can look confusing to those without experience.

6. (Personal preference): matrix indexing starts at zero.
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Python: Libraries for machine

learning



Python: Libraries for machine learning

• As mentioned before, libraries are key.

• Four main options:

1. Scikit: easy for basic ML algorithms, in particular for data analysis.

2. Tensorflow+Keras: most popular in industry for deep learning. Being phased out.

3. PyTorch: most popular in research, object-oriented, faster. Also, Pyro is a probabilistic DSL built on

Python and PyTorch.

4. Jax: innovative, functional programming.
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Python: Setting up a workflow



Python: Setting up a workflow

• You can work online.

• But, eventually, you might want to code on your computer (even if you run the code on the cloud).

• Get yourself either a good editor or a good IDE.

• Get yourself a good basic textbook and some extra books for HPC and machine learning.

• Some basic tutorials at: https://software-carpentry.org/lessons/.
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Alternatives



Other languages

• My favorite language is Julia. Why?

• R can be a good alternative if you come from econometrics/data science. Also, RStudio is one of the

best IDEs available.

• Problems with Matlab. Why?

• Please, do not consider Stata or Fortran.

• I will have examples from Matlab and Python.
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