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Les activités de MFG Labs

Recherche Mathématique Big Data Stratégie Digitale
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Contexte : les 3 V aujourd’hui
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L'ére post-Map/Reduce

Reste-t-Il des challenges pour
a trinite BigData?

Volume
Velocity
Variety
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VOLUME

bases de donnees MPP
Map/Reduce (Hadoop)

Spark
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VELOCITE

Complex Event Processing
Bases de données orientée flux

Base de donnees In-memory

Storm, S4

by mfg labs.
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VARIETE

Données hon-structurees
Données semi-structurées

Donnees textuelles

by mfg labs.


keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39

Problématiques «maitrisées»

Stockage
=> Systemes de Fichiers Distribues

Taches fortement parallélisables
=> Map/Reduce

Bases de données distribuée a faible
atence d’ecriture
=> Biglable, Dynamo

by mfg labs.
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Les question ouvertes
Nombre des sources de donnees

Volume des liaisons entre les
donnéees x Volume des données

Que faire avec les gros graphes?

by mfg labs.


keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39

Le constat

Les technologies Big Data
traditionnelles ne savent pas gerer
les gros graphes de donnees

® [raversee de graphe trop
couteuse (itérations)

® Partitionnement des donnees
non trivial

by mfg labs.
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Les bases de données graphe

by mfg labs
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Définition

by mfg labs.
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Le modele property graph

by mfg labs.

type: demi-dieu

nom: Hercule

pere
nature: généalogique

nom: Jupiter
type : dieu

mere
nature: généalogique

nom:Alcmene
type : humain
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L'enjeu

by mfg labs.
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L'importance du modele graphe

Stockage avant usage : Flexilibilité du modele de
donnéees

Agilitée : Necessite d'un modele de donnees
dynamique

Machine Learning :

De tres nombreux algorithmes s'expriment sous
forme de graphe (PageRank, Filtrage collaboratif)

Analogie entre matrices sparses et les graphes

by mfg labs. 19


keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39
keynote:/Users/roolio/Dropbox/mfg/Trombinoscope/Warner%20Bros.%20US/Warner%20Bros.%20USA%20Trip.key?id=BGSlide-39

Les constituants

Un «moteur» base sur la traversée de graphe

Un modele de calcul permettant de developper
des algorithmes

Des méethodes de partitionnement de données
efficaces

Un langage de requétes permettant la recherche
de motifs

by mfg labs. 20
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Exemples

by mfg labs
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Interconnecter des sources

by mfg labs.

Social Graph

(500 millions edges)

Jean
School friends ._
Coworkers
N S S NN \\k.'
= :
Cléement «— -
/
tched b
Forrest Gump wa wants to watch
(on Allociné) / \
. < Forrest Gump -C’OUQ Atlas
(on YouTube) (on Flixster)
> < Unique ID
- Cloud Atlas
—_—
Unique ID
Forrest Gump < Tom Hanks
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Recherche de similarités via les utilisateurs




Recherche de similarités entre concepts
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WHERE DOES Diffusion dans un graphe "
MY TWEET GO?
X5
. : o\.'\',.'
2 . -
8 Hobbit = 1 Hobbyte?
s 704 3 Ve




«Penser» les données en graphe

Logs de serveur de demande d’itinéraires :

id | ville de départ | ville de destination

==>

ville de départ | ville de destination | occurrences
==>

noeuds = villes
lens = nombre de demandes de trajets entre ville
de départ et ville de destination

by mfg labs. 27
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Découvrir les structures endogénes




Les solutions actuelles

by mfg labs.
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Un paysage de plus en
plus fragmente

by mfg labs.



La fin de I’'hégémonie des bases de données
relationnelles

HOW TO WRITE A CV

oA (V)
Leverage the NoSQOL boom

31
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Bases de données orientées documents




by mfg labs.

Quid du processing des graphes ?

Frameworks
Bases de données
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Les frameworks

Parallélisme de Données :
Map/Reduce : Systeme de fichier distribué

GraphX : Primitives de parallélisme de graphe
implémentées sur une abstraction data-parallele

Parallélisme de Graphe («Think like a vertex»):

Bulk Synchronous Processing (BSP)
Modification des noeuds synchrone
Partitionnement des noeuds

Graphlab v2
Modification des noeuds asynchrone

Partitionnement des liens
by mfg labs.
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Les bases de donnees

Jung

YarcData

&..".:-' ¥
D ‘.2-» :

networkX

Rapidité de la traversée de graphe

Taille

>



Qui utilise quoi?
Neod| en passe de devenir le PostgreSQL du graphe

Les gros acteurs de la Silicon Valley utilisent Giraph, ou
des systemes specifiques a leur besoin

Hadoop reste encore utilisé dans ce domaine

GraphX est une alternative prometteuse

Graphlab est a la pointe du déeveloppement au niveau
algorithmique

Titan + Faunus aussi tres intéressant a suivre pour un
couple stockage+processing

by mfg labs.
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Les langages
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Les langages

e SPARQL, OWL (bases de données sémantiques)
® Imperatif : Gremlin
«suivrey les relations
Expliciter les algorithmes (breadth-first , depth-first...)

o Declaratit : Cypher
Description du pattern a rechercher

by mfg labs.
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Le Langage Cypher

Simple description du pattern recherchée

u node:users(name="Julien Laugel")
u KNOWS => V KNOWS => Z
(u- knows -2z) (u z)
z, count(v) cnt
cnt
L3
U node:users(name="Julien Laugel")
u - ‘knows -> v - :likes -> 1item - ' type.object.type -> type
has(type.freebase) type.freebase 'music.artist'
v, count(item) cnt

cnt

.
3y



Les outils de visualisation
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Une spécialité francaise
Gephi: http://gephi.org
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Une spécialité francaise
Tulip : http://tulip.labri.fr

Social Power Chart of Chinese Provinces

EAH  wew . '
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Une spécialité francaise
Graphstream : http://http://graphstream-project.org/
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Les challenges
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Les Challenges

1. Rendre les bases de données graphes «mainstreams»
2. Emergence d’un standard pour les tres gros graphes
3. Traitement des graphes en flux de données

4. Le «big graph processing» permettra |'accélération du
«big machine learning»

5. Le sujet est complexe, et ouvre de grandes
opportunités a qui saura géerer les aspects
infrastructure
algorithmes
langage de requéte

visualisation
by mfg labs.
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Q MFG Labs www.mfglabs.com
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julien.laugel@mfglabs.com
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