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There is a theory which states that if 
ever anyone discovers exactly what 
the Universe is for and why it is here, 
it will instantly disappear and be 
replaced by something even more 
bizarre and inexplicable. There is 
another theory which states that this 
has already happened. 
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A Naive Python Implementation 
Let’s run an experiment on  
documents.. 

 
 
 
 
 
 
 

       
           

The bigger the dataset, the more resources we need! 



Deal With Scalability 

 
❖ Scale-Up: Get a bigger machine 

➢  “Huge” machines not accessible to everyone (-) 
➢  Not easy to migrate a live application (-) 
➢  Code remains as is (+) 

 
 

❖ Scale-Out: Use more machines 
➢  Commodity-hardware (+) 
➢  Elasticity actions (+) 
➢  Distributed Algorithm is required (-) 

 

If resources are not enough... 



Massive	Datasets	



Big Data Frameworks 



The	MapReduce	Paradigm	

•  Programming	framework	
•  Data	parallel	applications	
•  Computer	Cluster	
•  Google	proprietary	implementation	

•  MapReduce:	simplified	data	processing	on	large	clusters	
•  Open-source	implementation:	Apache	Hadoop	
	
		



WordCount	in	Hadoop	

  HDFS 

   Local Disk 

     Network 

    HDFS 



Writing	a	Hadoop	Program	



Mapper	&	Reducer	Code	



Partitioner	

<k1,..> 
<k2,..> 
<k3,..> 

<km,..> 
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Reducing	Network	Traffic	
Combiner	
•  Emits	<Car,	2>	
•  Map-side	reducer	

	



Iterative	Operations	on	Hadoop	



Iterative	Operations	on	Spark	





Resilient	Distributed	Datasets	(RDD)	

•  Immutable	distributed	collection	of	objects	
•  Divided	into	logical	partitions	
•  Can	be	persisted	in	memory	
•  How	to	create	an	RDD:	

•  Parallelize	existing	collection	
•  Reference	dataset	in	an	external	storage	system	(e.g.,	HDFS)	

•  Transformations	
•  Lazy	evaluation	

•  Actions	
•  Trigger	actual	computation	
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RDD Transformations 

   Action 



Stages	and	tasks	

DAG	Scheduler	
DAG	partitioned	to	stages	
A	stage	is	a	set	of	parallel	tasks — 
one	task	per	partition	
	



More	reading	material..	

•  http://hadoop.apache.org/docs/stable/	
•  https://spark.apache.org/docs/latest/	
•  White, Tom. Hadoop: The definitive guide. " O'Reilly Media, Inc.", 2012. 
•  Lin, Jimmy, and Chris Dyer. "Data-intensive text processing with 

MapReduce." Synthesis Lectures on Human Language Technologies 3.1 
(2010) 

 

	


