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Big data frameworks ?



well...



Histoire

▶ 2003 Google File System (Sanjay Ghemawat, Howard Gobioff,
Shun-Tak Leung)

▶ 2004 Map Reduce @ Google (Jeffrey Deanand et Sanjay
Ghemawat)

▶ 2006 Hadoop @ Yahoo, puis Apache (Doug Cutting)
▶ 2006 Hadoop trie 1.8 TB en 188 nœuds en 47.9 hours
▶ 2008 Hadoop remporte un concours de tri !

▶ 910 nœuds
▶ 1 téraoctet
▶ 209 seconds
▶ tri rapide + tri fusion
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Inspiration.
Map Reduce chez Google −→ Hadoop Map Reduce
GFS −→ Hadoop Distributed File System (HDFS)



Map reduce
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Histoire

▶ 2009 Hadoop trie un pétaoctet !

▶ 2010 Yahoo 4 000 nœuds, 70 petaoctets
▶ 2010 Facebook 2 300 nœuds, 40 petaoctets
▶ 2010 Spark paper (Matei Zaharia et al.)
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Spark “3X faster, 10X fewer machines !”

https://databricks.com/blog/2014/11/05/

spark-officially-sets-a-new-record-in-large-scale-sorting.html

https://databricks.com/blog/2014/11/05/spark-officially-sets-a-new-record-in-large-scale-sorting.html
https://databricks.com/blog/2014/11/05/spark-officially-sets-a-new-record-in-large-scale-sorting.html


Le concours de tri continue



https://sortbenchmark.org/

https://sortbenchmark.org/


Pour trier 100Tb.



2004



2010



Hadoop

Le framework Hadoop de base se compose des modules
suivants :
▶ Hadoop Common : les bibliothèques et les utilitaires

nécessaires pour les autres modules
▶ Hadoop Distributed File System (HDFS) : le système de

fichiers
▶ Hadoop YARN (Yet Another Resource Negotiator) : un

gestionnaire de cluster
▶ Hadoop MapReduce : une implémentation du modèle de

programmation MapReduce pour le traitement de données
à grande échelle
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Écosystème d’Hadoop

Apache Pig, Apache Hive, Apache HBase, Apache Phoenix,
Apache Spark, Apache ZooKeeper, Apache Impala, Apache
Flume, Apache Sqoop, Apache Oozie, et Apache Storm...
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Apache Spark

▶ Développé à l’université de Californie à Berkeley par
AMPLab.

▶ Son langage natif est Scala, sinon on peut faire du Java,
python, R
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Spark exécute la totalité des opérations d’analyse de
données en mémoire et en temps réel. Il s’appuie sur
des disques seulement lorsque sa mémoire n’est plus
suffisante. À l’inverse, avec Hadoop classique les don-
nées sont écrites sur le disque après chacune des opé-
rations. Ce travail en mémoire permet de réduire les
temps de latence entre les traitements, ce qui explique
une telle rapidité.

– https://fr.wikipedia.org/wiki/Apache_Spark

https://fr.wikipedia.org/wiki/Apache_Spark


En cas de panne ou de défaillance du système : les ob-
jets de données sont stockés dans ce que l’on appelle
des ensembles de données distribués résilients (RDD :
resilient distributed datasets) répartis sur le cluster de
données permettant la récupération complète de don-
nées.

– https://fr.wikipedia.org/wiki/Apache_Spark

https://fr.wikipedia.org/wiki/Apache_Spark


Spark ne dispose pas de système de gestion de fichier
qui lui est propre. Il est nécessaire de lui en fournir un,
par exemple Hadoop Distributed File System, Informix,
Cassandra, OpenStack Swift ou Amazon S3.

– https://fr.wikipedia.org/wiki/Apache_Spark

https://fr.wikipedia.org/wiki/Apache_Spark


Matei Zaharia

“Matei Zaharia este un informatician româno-canadian
specializat în big data, sisteme distribuite s, i cloud computing.
El este co-fondator s, i CTO al Databricks s, i profesor asistent
de informatică la Universitatea Stanford.”

— https://ro.wikipedia.org/wiki/Matei_Zaharia

▶ Créateur d’Apache Spark.
▶ Sa thèse de doctorat sur Spark :

https://www2.eecs.berkeley.edu/Pubs/TechRpts/2014/
EECS-2014-12.pdf

▶ Son site : https://cs.stanford.edu/~matei/
▶ Une partie de ces cours est dispo :

https://cs.stanford.edu/~matei/#teaching
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https://ro.wikipedia.org/wiki/Matei_Zaharia
https://www2.eecs.berkeley.edu/Pubs/TechRpts/2014/EECS-2014-12.pdf
https://www2.eecs.berkeley.edu/Pubs/TechRpts/2014/EECS-2014-12.pdf
https://cs.stanford.edu/~matei/
https://cs.stanford.edu/~matei/#teaching


Matei Zaharia

https://www.youtube.com/watch?v=2lypTlbjqHE
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https://www.youtube.com/watch?v=2lypTlbjqHE


Analyse et Visualisation



scikit-learn



scikit-learn

Une bibliothèque libre Python d’apprentissage statistique.

Elle est créée en 2007 par David Cournapeau et développée
par de nombreux contributeurs.

https://scikit-learn.org/

Code source :
https://github.com/scikit-learn/scikit-learn

Licence BSD 3-clauses
20

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


scikit-learn

This project was started in 2007 as a Google Summer
of Code project by David Cournapeau. Later that year,
Matthieu Brucher started work on this project as part
of his thesis.

In 2010 Fabian Pedregosa, Gaël Varoquaux, Alexandre
Gramfort and Vincent Michel of INRIA took leadership
of the project and made the first public release, Fe-
bruary the 1st 2010. Since then, several releases have
appeared following a ~3-month cycle, and a thriving
international community has been leading the deve-
lopment.

– https://scikit-learn.org/stable/about.html
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https://scikit-learn.org/stable/about.html


David Cournapeau
https://github.com/cournape

2004, Master de Telecom Paristech, Paris
2009, PhD en Informatique, Kyoto University, 2009

...
Depuis 2022, Engineering director, Mercari, Inc. 22

https://github.com/cournape


David Cournapeau

https://www.youtube.com/watch?v=ajW0JaxLK44
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https://www.youtube.com/watch?v=ajW0JaxLK44


scikit-learn

▶ Classification (identifying which category an object
belongs to)

▶ Regression (predicting a continuous-valued attribute)
▶ Clustering (automatic grouping of similar objects into sets)
▶ Dimensionality reduction (reducing the number of

variables to consider)
▶ Model selection (comparing, validating and choosing

parameters and models, ...)
▶ Preprocessing (feature extraction, normalization, ...)
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Read the paper !

Fabian Pedregosa et al.
Journal of Machine Learning Research 12 (2011)
“Scikit-learn : Machine Learning in Python”
https://www.jmlr.org/papers/volume12/pedregosa11a/
pedregosa11a.pdf
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https://www.jmlr.org/papers/volume12/pedregosa11a/pedregosa11a.pdf
https://www.jmlr.org/papers/volume12/pedregosa11a/pedregosa11a.pdf


Big data and scikit-learn

https://scikit-learn.org/stable/computing/scaling_
strategies.html?highlight=bigger+data

https://speakerdeck.com/datasciencelondon/
parallel-and-large-scale-machine-learning-with-scikit-learn

Scikit-Learn + Spark

https:
//datascience-enthusiast.com/Python/sklearn_spark.html

https://pypi.org/project/spark-sklearn/
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https://scikit-learn.org/stable/computing/scaling_strategies.html?highlight=bigger+data
https://scikit-learn.org/stable/computing/scaling_strategies.html?highlight=bigger+data
https://speakerdeck.com/datasciencelondon/parallel-and-large-scale-machine-learning-with-scikit-learn
https://speakerdeck.com/datasciencelondon/parallel-and-large-scale-machine-learning-with-scikit-learn
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https://datascience-enthusiast.com/Python/sklearn_spark.html
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Mathplotlib

Une bibliothèque de visualisation pour Python.

https://matplotlib.org/
Créateur : John D. Hunter (1968 - 2012)
Il était un neurobiologiste américain.
Mathplotlib est développé par Michael Droettboom et al.

Code source : https://github.com/matplotlib/matplotlib

Une licence de style BSD (Mathplotlib Licence)
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https://matplotlib.org/
https://github.com/matplotlib/matplotlib


John D. Hunter

Master de Princeton University

2004, doctorat en neurobiologie d’University of Chicago
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Mathplotlib

Matplotlib was originally conceived to visualize elec-
trocorticography (ECoG) data of epilepsy patients du-
ring post-doctoral research in neurobiology.

[...]

Matplotlib was used for data visualization during lan-
ding of the Phoenix spacecraft in 2008 as well as for
the creation of the first image of a black hole.

– https://en.wikipedia.org/wiki/John_D._Hunter
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https://en.wikipedia.org/wiki/John_D._Hunter


“First M87 Event Horizon Telescope Results. III. Data
Processing and Calibration”
The Astrophysical Journal Letters
The Event Horizon Telescope Collaboration
https:
//iopscience.iop.org/article/10.3847/2041-8213/ab0c57
https://numpy.org/case-studies/blackhole-image/
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https://iopscience.iop.org/article/10.3847/2041-8213/ab0c57
https://iopscience.iop.org/article/10.3847/2041-8213/ab0c57
https://numpy.org/case-studies/blackhole-image/


John D. Hunter

https://www.youtube.com/watch?v=Z4hIrCoCGgo
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https://www.youtube.com/watch?v=Z4hIrCoCGgo


https://towardsdatascience.com/
visualizations-with-matplotlib-part-1-c9651008b6b8
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https://towardsdatascience.com/visualizations-with-matplotlib-part-1-c9651008b6b8
https://towardsdatascience.com/visualizations-with-matplotlib-part-1-c9651008b6b8


Questions ?
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