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! Social graphs : Facebook, Twitter, Google+, LinkedIn, etc…

Facebook [2012] : a billion users (nodes) and more than 140 billion friendship 

relationships (edges).

• Endorsement graphs : web link graph, paper citation graph, etc…

#web pages = 30 billions or more, and #devices = probably more than a billion.

! Location graphs : map, power grid, phone network, etc…

! Co-occurrence graphs : term-document bipartite, click-through bipartite, etc…

MEDLINE adds from 1 to 140 publications per day
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Graph



Graph processing/mining
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Big Data Framework 

GI

MapReduce :

!2004 : Google

!A programming model and not an algorithm

!Executed in a distributed environment

!Several implementations such as Hadoop

!Based on two functions (Map and Reduce)

!Based on key-value format



Big Data Frameworks 

GJ

MapReduce :

Example : mothergooseclub.com

! Peter Piper picked a peck of 

pickled pepers

!A peck of pickled pepers Peter 

Piper picked

! If Peter Piper picked a peck of 

pickled pepers

!Where’s the peck of pickled pepers Peter 

Piper Picked ?



Big Data Frameworks 

GK

MapReduce / Hadoop : Google 2004

Strength : General-purpose framework, powerful and simple, open-source

Limitation : General-purpose framework ! e.g. : Less efficient on relational data

Some solutions : Problem and data-specific

! Pig Latin : Yahoo (2008) – Iterative data processing

! Hive : Facebook (2009) – SQL-like workload

! Pregel : Google (2010) – Graph processing.  !. GraphLab (2011), PowerGraph (2012)

! Giraph : Facebook (2012) --- Iterative graph processing (Pregel open source)

! Trinity : Microsoft (2013) --- started 2010

! SpatialHadoop : U. Minnesota (2013) – Geospatial data processing

L<$)-'#$1D)2%B

! Dryad : Microsoft (2007) – https://www.microsoft.com/en-us/research/project/dryad/ started in dec. 2004

! Quite expressive 

! Subsumes other computation frameworks, such as Google’s map-reduce, or the relational algebra

! Commercial (not open-source)

! …



Big Data Analytics 

GM

more ….

! 9('&2 NO#4#-1# !"#$PQ%RECS5T%HUGUV 4$$02BWW20#-XP#0#34)P/-(W

! #%0/F)-;,< ()')-#< 0,-0/2) 0-/3)221'( ;-#*)F/-X $4#$ 0-/D16)2 #'%)#2) /;%,2)%$//<

;/-%/::"6"/+;$'+'<=;"63 /;%4)$)-/()')/,2 6#$#

! ?,' 0-/(-#*2%,0%$/%GUU9%;#2$)- $4#' 7#6//0 &#0?)6,3) 1'%*)*/-.Q%/-%GU9%;#2$)- /'%612X

! E0#-X -,'2 /'%7#6//0Q%&)2/2Q%2$#'6#</')Q%/-%1'%$4)%3</,6P%

! 5$%3#' #33)22 61D)-2)%6#$#%2/,-3)2%1'3<,61'( 7"YEQ%A#22#'6-#Q%7Z#2)Q%#'6%E[P

! -<"+2 4$$02BWW;<1'XP#0#34)P/-(W

! 9;&';13()/&/ NL<)9#'6-/D%!"#$PQ%\]"Z%^P%HUG_V ;,'6)6 8.%@)-*#' ?)2)#-34 Y/,'6#$1/' N"Y@V

! #'%/0)'%2/,-3)%;-#*)F/-X ;/-%0-/3)221'( 6#$#%1'%8/$4 -)#<%$1*)%*/6)%#'6%8#$34%*/6)

! 9;1&. N /̀24'1F#< )$#<Q%E5@&a"%HUG_V% 4$$0BWW2$/-*P#0#34)P/-(W `F1$$)-

! #'%/0)'%2/,-3)%;-#*)F/-X ;/-%0-/3)221'( <#-()%2$-,3$,-)6 #'6%,'2$-,3$,-)6 6#$#%1'%-)#<%$1*)

! >?@ NL<#(1#''12 )$#<PQ%E5@&a"%HUG_VQ%

! #%2.2$)*%$4#$ 8-1'(2 6#$#8#2)b<1X) 1'$)-#3$1D)')22 $/%7#6//0

! 6)D)</0 #'%#'#<.$13#< 1'$)-;#3)%;/-%3</,6%3/*0,$1'(Q%0-/D161'( ,2)-2 F1$4 $//<2 ;/-%6#$#%#'#<.212



Big Data Analytics 
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Comparisons
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Big Data ML-DM 
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PARMA [Riondato etal, CIKM 2012]

! Tool for mining frequent itemsets

and association rules

! Run in a distributed mode

! Based on MapReduce



Big Data ML-DM 

HH

SystemML [Ghoting etal, ICDE 2011]

! Distributed framework 

! Provides Machine learning solutions

! Run on top of Hadoop 

! Based on a Declarative Machine 

Learning Language

! High-Level Operator Component 

! Low-Level Operator Component 

L%D)-21/'%/'%E0#-X d\]"Z%HUGJe
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Mahout 

http://mahout.apache.org/

!Set of scalable machine learning algorithms

!Based on Hadoop MapReduce

!Examples:  

!Recommender systems

!Distributed Principal Components Analysis (PCA) 

techniques for dimensionality reduction 

!Clustering algorithms
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Graph Processing Frameworks
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!Scalable and fault tolerant

!Vertex-oriented computing

!Flexible API to use in various graphs processing 

problems

!Compatible with the Hadoop ecosystem and 

master/slaves architecture.

!Based on the communications and the exchange 

of messages between the vertices. 

Graph Processing Frameworks

HJ

Pregel



Graph Processing Frameworks

HK

Running a Pregel program

1. Send the graph to master node.

2. Load the graph in the master (in GFS or BigTable).

3. Assign sub-graph to workers candidates.

4. Each worker follows the execution of their partitions (communication, 

exchange of messages, ..)

5. The master follows the states of the workers to get the final results.

6. Send the final results to user



Graph Processing Frameworks

HM

GraphX

!Distributed and In-memory processing framework

!Sub project of Spark

!Compatible with many systems (HDFS, Apache Spark)

!Allows persistence to the RAM

!Uses the ?)21<1)'$%"12$-18,$)6%"#$#2)$2%NRDD) concept

!Uses the Data Frame in the Spark project
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