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Funding:



3rd most popular 
machine learning 

software on GitHub



         scikit-learn the origin in 2010

Really started with Inria funding in 

2010 in                           team



Outline

• How successful is actually scikit-learn?

• 10 reasons why it worked

• What’s next?



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

http://scikit-learn.org


2 User base: geography
Data from website statistics

Global impact:
usage reflects size of tech population per country

G Varoquaux 12



2 In the Python ecosystem
1

f distribution:
Many users use
a small number

of pakages

Scikit-learn: a core package supporting the ecosysem

G Varoquaux 14



Academic impact

Cited in ML / Stats papers
but massively in applied 

fields: physics, chemistry, 
neuroscience etc… 



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


                Reason 0: Simple & consistent API

import matplotlib.pyplot as plt
from sklearn import datasets, svm
# Load data
digits = datasets.load_digits()
n_samples = len(digits.images)
data = digits.images.reshape((n_samples, -1))
# Learn ie. fit
classifier = svm.SVC()
classifier.fit(data[:n_samples // 2], digits.target[:n_samples // 2])
# Predict and plot
for index, image in enumerate(digits.images[n_samples // 2:n_samples // 2 + 4]):
    plt.subplot(1, 4, index)
    plt.imshow(image, cmap=plt.cm.gray_r)
    plt.title('Prediction: %i' % classifier.predict(image.ravel()), fontsize=20)

Classification of images of digits in a few lines of code
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              Simple API often copied
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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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              Simple API often copied
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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



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



Reason 1: Rich feature set

http://scikit-learn.org/dev/auto_examples/plot_anomaly_comparison.html

Anomaly / Novelty
detection
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            Reason 2: Limited feature set / Clear Scope                    
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#JSM2016Jake VanderPlas

We provide one 
component in the 
Python ecosystem

New models if 
they have many 

citations and 
demonstrate extra 
empirical benefit



            Reason 3: Contributing guidelines

Make the rules clear

Provide feedback with code reviews



            Reason 4: Automate review process



            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

Don’t make the package
a product of your institution

http://scikit-learn.inria.fr
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            Reason 7: Open community
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Discussions are online not at coffee machine

We use a very permissive license : BSD
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            Reason 8: Fight code complexity
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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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            Reason 9: Communication

26



Alex Gramfort                                             Machine Learning with scikit-learn  

            Reason 10
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>>> print(success_reasons[10])
IndexError: list index out of range



Can we replicate/clone the model?



Domain specific 
package  for 
processing of 
neural time 

series

http://martinos.org/mne/

http://martinos.org/mne/


Distributed development

Berkeley

ParisHarvard

NYU

Cambridge Aalto

Ilmenau

Sheffield

U. Wash.

UCSF
Graz

JuelichMarseille

Vision: Implement, share, document
the best methods from all labs



We provide a
project template

https://github.com/scikit-learn-contrib/project-template



Where is scikit-learn going?
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           scikit-learn-contrib
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Scaling the scikit-learn universe quicker

https://github.com/scikit-learn-contrib

Affiliated packages with the same API and tests
Curation is done outside of the core team
⇒ growth without burdening the team

https://github.com/scikit-learn-contrib


           scikit-learn-contrib projects
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What’s next?
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• Better integration columnar data:
• e.g. with Pandas DataFrame object with ColumnsTransformer

• Faster models:
• Trees, Boosting, Forest

• Nearest Neighbors

• Linear models

• Scaling out:
• Distributed computing with Joblib / Dask integration



            Funding and sustainability
• New York (A. Mueller):

• $350,000 Moore-Sloan grant

• A. Mueller (full time). Students: M. Kumar, V. Birodkar

• Telecom ParisTech (A. Gramfort):

• 200 000€ WendelinIA grant + 12 000€ CDS

• Programmers: T. Guillemot, T. Dupré

• Students: M. Kumar, D. Sullivan, V.R. Rajagopalan, N. Goix

• Inria Parietal (G. Varoquaux):

• 120 000€ Inria + 100 000€ WendelinIA

• + 50 000€ ANR + 30 000€ CDS

• Programmers: O. Grisel, L. Esteve, G. Lemaitre, J. Van den Bossche

• Students: A. Mensch, J. Schreiber, G. Patrini

Total spending in 
2015-2016
> 400k€



Alex Gramfort                                             Machine Learning with scikit-learn  

        Concluding  Thoughts…

37

• Alone you go fast, together we go far!

• With 3 developers, for 1 contribution you get 2. Imagine with 40…

• Good software means better science

• Open source works best for building blocks packages (not cutting edge research)

• Publish academic papers on software to get research credit (e.g. JMLR MLOSS, …)

… on contributing to open source as a researcher

“All models are wrong but some come with good and documented open source 
implementation so use those”



Alexandre Gramfort
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Thanks !

Sphinx-Gallery

http://alexandre.gramfort.net

