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MapReduce and MapReduce++ 
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Logical Data Flow in 5 Processing  
Steps in MapReduce Process 

(Key, Value) Pairs are generated by the Map function over multiple available Map 
Workers (VM instances). These pairs are then sorted and group based on key ordering. 
Different key-groups are then processed by multiple Reduce Workers in parallel.   
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A Word Counting Example on 
<Key, Count>  Distribution 
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Linking the Map Workers and 
Reduce Workers by Key Matching  

in Partitioning Functions 
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(Courtesy of Jeffrey Dean, Google, 2008) 
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Fig.6.5  
Dataflow 

Implementation 

of MapReduce 
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Example 2: MapReduce Skyline 
Composition of Web Services  

in Inter-Cloud Applications 

(Courtesy of L. Chen, K. Hwang, and J. Wu, Jan. 2011) 
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Reduction of Web Service Composition Time 
from 929 ms to 220 ms using fewer Skyline representatives 
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Hadoop : A software platform originally developed by Yahoo to enable 

users write and run applications over vast distributed data.  
Attractive Features in Hadoop :  

   Scalable :  can easily scale to store and process  petabytes of  
     data in the Web space 

  Economical : An open-source MapReduce minimizes the  
      overheads in task  spawning and massive data communication. 

  Efficient: Processing data with high-degree of parallelism  
     across a large number of commodity nodes 

   Reliable :  Automatically maintains multiple copies of  data to  
     facilitate redeployment of computing tasks on failures 
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Livro texto 
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Apache Hadoop Architecture  

DFS: Hadoop 
Distributed File 

System 
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Secure Query Processing with 
Hadoop/MapReduce 

Query Rewriting and Optimization Principles defined and implemented for 

two types of data 

(i) Relational data: Secure query processing with HIVE 

(ii) RDF Data: Secure query processing with SPARQL 

Demonstrated with XACML Policies (content, temporal, association) 

Joint demonstration with Kings College and U. of Insubria 

• First demo (2010): Each party submits their data and policies 

• Our cloud will manage the data and policies  

• Second demo (2011): Multiple clouds 
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MapReduce and Extensions 
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