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® Développer les outils de machine learning pour analyser les
logs des machines sous SlapOS

® ot “Apprendre a predire les pannes”

® Contraintes:

® Données volumineuses: Algorithmes avec complexité (quasi-)linéaire en
méemoire et temps de calcul

® Nécessité de traiter les données sous forme de flot (pas tout en mémoire)

® Algorithmes supervisés et non-supervisés pour traiter des données non-
étiquetées

® Facilité de déploiement des modeles sur le cloud
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LO0gle™ Customn Search

scikit-learn

Machine Learning in Python

Classification Regression Clustering
Identifying to which set of categories a new Predicting a continuous value for a new Automatic grouping of similar objects into sets.
observation belong to. example. Applications: Customer segmentation,
Applications: Spam detection, Image Applications: Drug response, Stock prices. Grﬂup_lng experiment outcomes _
recognition. Algorithms: SVR, ridge regression, Lasso, ... Algorithms: k-Means, spectral clustering,
Algorithms: SVM, nearest neighbors, random — Examples mean-shift, ... — Examples
forest, ... — Examples

http://scikit-learn.org
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In a Nutshell, scikit learn... Languages

. has had 17,955 commits made by 458 contributors i C 68% [ Python 23%

representing 438,586 lines of code
| C++ 7% | &O0ther 2%

- is mosthy written in C
with a very well-commented source code

. has a codebase with a long source history Lines of Code
maintained by a very large development team

with decreasing Y¥-O-Y commits
/ 500k

- took an estimated 119 years of effort (COCOMO model)
starting with its first commit in January, 2010
ending with its most recent commit 3 days ago

2010 2011 2012 2013 2014 2015

" Code M Comments Blanks

source: https://www.openhub.net/p/scikit-learn
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® Implémentation des méthodes de |'état de I'art en
classification supervisé:

® Averaged stochastic gradient descent (ASGD) [1]
® Stochastic Average Gradient (SAG) [2]

® Implémentation d’'un algorithme non-supervisé de
clustering online:

® BIRCH [3]

‘1] Large-Scale Machine Learning with Stochastic Gradient Descent, Léon Bottou,
nttp://leon.bottou.org/publications/pdf/compstat-2010.pdf

2] Minimizing Finite Sums with the Stochastic Average Gradient, Mark Schmidt, Nicolas Le
RouX, Francis Bach, http://arxiv.org/abs/1309.2388

3] Tian Zhang, Raghu Ramakrishnan, Maron Livny BIRCH: An efficient data clustering
method for large 6
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Home installation Documentation ~ m Google™ Custom Search

sklearn.cluster.Birch

L F’?ﬂumm&tmn = class sklearn.cluster. Birch [mr&shnﬂ:ﬂ.ﬁ, branching_factor=50, n_clusters=3, compute_labels=True,
scikit-learn version
0.16.dev — Other copy=Tive) FRowcel
Versions
If you use the software, Implements the Birch clustering algorithm.
please consider citing i " : ' ]
it Tagary Every new sample is inserted into the root of the Clusiering Feature Tree. It is then clubbed together with the subcluster
that has the centroid closest to the new sample. This is done recursively till it ends up at the subcluster of the leaf of the
sklearn.cluster .Birch tree has the closest centroid.
o mlandne. Parameters: threshold : float, default 0.5

sklearn.cluster.Birch

1ttp://scikit-learn.org/dev/modules/generated/sklearn.cluster.Birch.htm
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s | Birch: n_samples against time

10" |

BIRCH has an almost linear
complexity

BIRCH scales to massive
datasets like the logs of
SlapOS

time in log scale.
=i
DI

107 |

10° 10° 10° 10° 10 10°

n_samples in log scale.

1ttp://scikit-learn.org/dev/modules/generated/sklearn.cluster.Birch.htm
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0.95
0.94
0.93
0.2 The SAG solvers is about 10
i times faster to reach
: optimal performance
S compared to alternative
0.89 solvers present before In
e —Te—— scikit-learn.
— LR-lbfgs
0.87 — LR-liblinear
SAGClassifier
u‘ﬂﬁﬂ 60 80 100

seconds
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SlapOS Log Prediction

P
slapuser10,17557.0,None,0.0,16924.63,3.0,20.8439957728900005,811831296.0,6337482752.0,3825119.0,2014-10-26,(

The probabilty that this user will cause a problem is 0.77 (

JavaScript
Example Log Messages:

slapuserll,17557.0,None,0.0,16924.63,1.0,10.8439957728900005,811831296.0,6337482752.0,3825119.0,2015-02-02,04:00
slapuserl®,17557.0,None,0.0,16924.63,3.0,20.8439957728900005,811831296.0,6337482752.0,3825119.0,2014-10-26,00:00
slapuser5,8479.0,None,9.0,9839.94,24.0,4.7961274004400005,806981632.0,9069555712.0,1000070.0,2014-07-21,00:35:01
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® Développer les outils de machine learning pour analyser les
logs des machines sous SlapOS

® et “Apprendre a predire les pannes”
® Contraintes:

® Données volumineuses: Algorithmes avec complexité (quasi-)linéaire en
mémoire et temps de calcul

® Nécessité de traiter les données sous forme de flot (pas tout en mémoire)

® Algorithmes supervisés et non-supervisés pour traiter des données non-
étiquetées

® Facilité de déploiement des modéles sur le cloud
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scikit-learn

Machine Laaming in Pythor

Classification Regression Clustering
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Ina Nutshell, scikit learn. Languages
-~ hashad 17,955 commits made by 458 contrbutors 1c 6% 1 Pyihon 2%
code
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ismostly writtenin C
with avery well commented source code

hasa codebase with along source history Lines of Code
maintained by a verylarge development eam
vith decressing V-0 commits
~took an estimated 119 yearsofeffort COCOMO model)
staring with tsfirst commi inJanuary, 2010
ending withits most recent commic 3 doys ago.
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9 Code M Comments 1% Blanks

source: https://www.openhub.net/p/scikit-learn
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® Implémentation des méthodes de I'état de I'art en
classification supervisé:

® Averaged stochastic gradient descent (ASGD) [1]
® Stochastic Average Gradient (SAG) [2]

® Implémentation d’un algorithme non-supervisé de
clustering online:

® BIRCH [3]

[1] Large-Scale Machine Learning with Stochastic Gradient Descent, Léon Bottou,
http://leon.bottou.org/publications/pdf/compstat-2010.pdf

[2] Minimizing Finite Sums with the Stochastic Average Gradient, Mark Schmidt, Nicolas Le
Roux, Francis Bach, http://arxiv.org/abs/1309.2388

[3]1 Tian Zhang, Raghu Ramakrishnan, Maron Livny BIRCH: An efficient data clustering
method for large



Projt Résilence

A Gramfort

D R S ———

sklearn.cluster.Birch

branching_factor=50, n_clu ) labels=True,
fsource]

i documeniaton s for
018.dev — Oor copy=Tive)
versons
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ttp://scikit-learn.org/dev/modules/generated/sklearn.cluster.Birch.htm
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Birch: n_samples against time

10°)
10
10°
] BIRCH has an almost linear
RS complexity
] BIRCH scales to massive
% 10 datasets like the logs of
SlapOS
0%
10*
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attp://scikit-learn.org/dev/modules/generated/sklearn.cluster.Birch.htm
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The SAG solvers is about 10
times faster to reach
optimal performance
compared to alternative
solvers present before in
scikit-learn.




SlapOS Log Prediction

The probabilty that this user will cause a problem Is 0.7

£

Example Log Messages: JavaScript
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