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What is the impact of
scikit-learn?



Visits of scikit-learn.org

More than 1 million monthly returning users

http://scikit-learn.org


https://www.kaggle.com/paultimothymooney/2021-kaggle-data-science-machine-learning-survey 

scikit-learn is the most used 
software by data science

experts

https://www.kaggle.com/paultimothymooney/2021-kaggle-data-science-machine-learning-survey


2 User base: demography

350 000 returning users 7 500 citations
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Data from website statistics Data from user survey in 2016

G Varoquaux 11

4 million unique visitors in 2017 on scikit-learn.org
Estimation of 500,000 regular users based on web statistics

http://scikit-learn.org


Academic impact

Cited in ML / Stats papers
but massively in applied 

fields: physics, chemistry, 
neuroscience etc… 



Outline

• Past: How did we get there?

• Future: How do we keep it going?

• Can one replicate the success in other scientific 
disciplines?



How did it start?



         scikit-learn the origin in 2010



         scikit-learn the origin in 2010

Really started with Inria funding in 

2010 in                           team



courtesy of Gael Varoquauxhttp://www.youtube.com/watch?v=uhCF-zlk0jY

≈ 1 image / 2s

http://www.youtube.com/watch?v=uhCF-zlk0jY


courtesy of Gael Varoquauxhttp://www.youtube.com/watch?v=uhCF-zlk0jY

≈ 1 image / 2s

http://www.youtube.com/watch?v=uhCF-zlk0jY


http://www.youtube.com/watch?v=nsjDnYxJ0bo

http://www.youtube.com/watch?v=nsjDnYxJ0bo


http://www.youtube.com/watch?v=nsjDnYxJ0bo

http://www.youtube.com/watch?v=nsjDnYxJ0bo


Why did it work?



                Reason 0: Simple & consistent API

Create model:

Train model:

>>> from sklearn.xxx import ModelImport model:

>>> model = Model(param=10)

>>> model.fit(X_train, y_train)

[API design for machine learning software: experiences from the scikit-learn project
Lars Buitinck , Gilles Louppe, Mathieu Blondel, Fabian Pedregosa, Andreas Mueller, Olivier Grisel, Vlad Niculae, Peter 

Prettenhofer, Alexandre Gramfort, Jaques Grobler, Robert Layton, Jake Vanderplas, Arnaud Joly, Brian Holt, Gaël Varoquaux, 
https://arxiv.org/abs/1309.0238]

Predict: >>> model.predict(X_test)

Transform: >>> model.transform(X_test)

Train on batch: >>> model.partial_fit(X_train, y_train)

Simple API : Short learning curve !

https://arxiv.org/abs/1309.0238
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>>> import xgboost as xgb
>>> xgb_model = xgb.XGBClassifier()
>>> xgb_model.fit(X[train_index], y[train_index])
>>> predictions = xgb_model.predict(X[test_index])

XGBoost https://github.com/dmlc/xgboost/blob/master/demo/guide-python/sklearn_examples.py

Tensorflow + scikit-learn http://terrytangyuan.github.io/2016/03/14/scikit-flow-intro/

>>> import tensorflow.contrib.learn as skflow
>>> from sklearn import metrics
>>> classifier = skflow.TensorFlowDNNClassifier(
      hidden_units=[10, 20, 10], n_classes=3)
>>> classifier.fit(X, y)
>>> score = metrics.accuracy_score(iris.target, 
classifier.predict(iris.data))
>>> print("Accuracy: %f" % score)
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import org.apache.spark.ml.classification.NaiveBayes
import org.apache.spark.ml.evaluation.MulticlassClassificationEvaluator

// Load the data stored in LIBSVM format as a DataFrame.
val data = spark.read.format("libsvm").load("sample_libsvm_data.txt")

// Split the data into training and test sets (30% held out for testing)
val Array(trainingData, testData) = data.randomSplit(Array(0.7, 0.3), seed=1234L)

// Train a NaiveBayes model.
val model = new NaiveBayes().fit(trainingData)

// Select example rows to display.
val predictions = model.transform(testData)
predictions.show()

Spark http://spark.apache.org/docs/2.0.0/ml-classification-regression.html#naive-bayes



              Simple API often copied

https://github.com/skorch-dev/skorch

import numpy as np
from sklearn.datasets import make_classification
from torch import nn
from skorch import NeuralNetClassifier

X, y = make_classification(1000, 20, n_informative=10)
X = X.astype(np.float32)
y = y.astype(np.int64)

class MyModule(nn.Module):
    def __init__(self, num_units=10, nonlin=nn.ReLU()):
        super(MyModule, self).__init__()

        self.dense0 = nn.Linear(20, num_units)
        self.nonlin = nonlin
        self.dropout = nn.Dropout(0.5)
        self.dense1 = nn.Linear(num_units, num_units)
        self.output = nn.Linear(num_units, 2)
        self.softmax = nn.Softmax(dim=-1)

    def forward(self, X, **kwargs):
        X = self.nonlin(self.dense0(X))
        X = self.dropout(X)
        X = self.nonlin(self.dense1(X))
        X = self.softmax(self.output(X))
        return X

net = NeuralNetClassifier(
    MyModule,
    max_epochs=10,
    lr=0.1,
    # Shuffle training data on each epoch
    iterator_train__shuffle=True,
)

net.fit(X, y)
y_proba = net.predict_proba(X)



Reason 1: Rich feature set

http://scikit-learn.org/stable/auto_examples/cluster/plot_cluster_comparison.html

Clustering



Reason 1: Rich feature set

http://scikit-learn.org/stable/auto_examples/classification/plot_classifier_comparison.html

Classification
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We provide one 
component in the 
Python ecosystem

New models if 
they are well 

established and 
demonstrate extra 
empirical benefit



            Reason 3: Contributing guidelines

Make the rules clear



            Reason 3: Contributing guidelines

Make the rules clear

Provide feedback with code reviews



            Reason 3: Contributing guidelines

Make the rules clear

Provide feedback with code reviews



            Reason 4: Automate review process



            Reason 4bis: Automate release process

CI maintenance with nightly 
builds on many platforms: 
   Linux / macOS / Windows 
        x86_64 / i686 / arm64 / 

ppc64le



            Reason 5: Documentation & Examples

If there is no doc it 
does not exist !

Don’t accept code 
without doc and one 

example



            Reason 5: Documentation & Examples

sphinx-gallery:
Write doc by writing 

Python code

Started in scikit-learn 
and made possible by 

CDS Paris-Saclay

Sphinx-Gallery



            Reason 6: Don’t own the project

Give credit to 
people



            Reason 6: Don’t own the project

Give credit to 
people

Don’t make the package
a product of your institution

http://scikit-learn.inria.fr
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Discussions are online not at coffee machine

We use a very permissive license : BSD



It’s a team effort 
beyond France and 
the Inria Consortium



Alex Gramfort                                             Machine Learning with scikit-learn  

            Reason 8: Fight code complexity

29

Write dumb code !

• Keep bounds on technical difficulty

• Minimize dependencies: limit install problems

• Limit maintenance: 2k loc. for a tiny feature is bad for long term
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>>> print(success_reasons[10])
IndexError: list index out of range



What are you doing now 
to make it last?



Big Effort on Usability

scikit-learn 1.0: 
 
ValueError:	Input	contains	NaN,	infinity	or	a	value	too	large	for	
dtype('float64')
 
scikit-learn 1.1: 
 
ValueError:	Input	X	contains	NaN.	LogisticRegression	does	not	accept	missing	
values	encoded	as	NaN	natively.	For	supervised	learning,	you	might	want	to	
consider	sklearn.ensemble.HistGradientBoostingClassifier	and	Regressor	which	
accept	missing	values	encoded	as	NaNs	natively.	Alternatively,	it	is	possible	
to	preprocess	the	data,	for	instance	by	using	an	imputer	transformer	in	a	
pipeline	or	drop	samples	with	missing	values.	See	https://scikit-learn.org/
stable/modules/impute.html



Big Effort on Usability



Big Effort on Performance

https://scikit-learn.org/scikit-learn-benchmarks/ 

https://scikit-learn.org/scikit-learn-benchmarks/


Big Effort on Performance



         Comparative performance measurements

https://github.com/mbatoul/sklearn_benchmarks 

https://github.com/mbatoul/sklearn_benchmarks


            New features: Generalized Additive Models (GAMs)

Spline-based #3482

    Smooth decision function 

    Performance can be challenging but R’s mgcv / bam can scale 

    

GBRT-based  #19914

    First PoC as interaction constraints in Hist GBRT #19148 

    Need to be aligned with more general interaction constraints definition 

    Very fast and accurate but non-smooth and still newish among GAM users

https://github.com/scikit-learn/scikit-learn/issues/3482
https://github.com/scikit-learn/scikit-learn/pull/19914
https://github.com/scikit-learn/scikit-learn/issues/19148


https://www.fun-mooc.fr/fr/cours/machine-learning-python-scikit-learn/ 

https://www.fun-mooc.fr/fr/cours/machine-learning-python-scikit-learn/


https://scikit-learn.fondation-inria.fr/



Can we replicate/clone the 
model?



https://mne.tools/ 

MNE software for processing MEG and EEG data,  A. Gramfort, M. Luessi, E. Larson, D. Engemann, D. 
Strohmeier, C. Brodbeck, L. Parkkonen, M. Hämäläinen, Neuroimage 2013

https://mne.tools/stable/index.html


https://nilearn.github.io 

https://nilearn.github.io/stable/index.html


A. Gramfort           Optimization for unsupervised learning on multivariate time-series  

“Good software is a lot more than engineering. It’s a 
very efficient way to produce good science!”



Alexandre Gramfort
http://alexandre.gramfort.netContact:

GitHub : @agramfort Twitter : @agramfort

Thanks !

Sphinx-Gallery

http://alexandre.gramfort.net

