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Mo-va-on	
  	
  

ü The main aim is to Design, Build and Maintain a secure long term data processing infrastructure 
for research. 

 

ü We will use some Open Source Software and framework which will help us 

-  to build mathematical models; 

-  incorporated large datasets without hassle; 

-  produce results and present it through graphics rich window.  

ü Both R and Hadoop are Open Source and Data Driven. Thus “Cumulative force” will bring some 
exciting results 

 

 Is there any hurdle which debarring them to work together?  

Hadoop	
  and	
  R	
  Integra-on	
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Advantages	
  of	
  	
  choosing	
  the	
  right	
  framework	
  

Hadoop	
  and	
  R	
  Integra-on	
  

ü  	
  It describes the efficient use of a simple model applied to volumes of data that would be too large 
for the traditional analytical environment .  

 (A simple algorithm with a large volume of data is more accurate than a sophisticated 
 algorithm with little data. The algorithm is not the competitive advantage; the ability to apply 
 it to huge amounts of data, without compromising performance, generates the competitive 
 edge.) 

	
  
ü  	
  It also refers to the sophistication of the model itself. 
 
ü  Our main objectives for choosing the right framework are: 

  -  Avoid Sampling; 
  -  Reduce data movement and replication; 
  -  Bring the analytics as close as possible to data and; 
  -  Optimize computation speed. 
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Tools:	
  Why	
  R?	
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  and	
  R	
  Integra-on	
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Tools:	
  Why	
  R?	
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dim(available.packages())	
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Example:	
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setwd("~/Desktop/ISM/Hadoop/hadoop-1.1.2") 
 
load("bdims.RData") 
 
mdims <- subset(bdims, sex == 1) 
 
fdims <- subset(bdims, sex == 0) 
 
hist(fdims$hgt, main="Height Histogram", xlab="Heights in cm",col=rgb(1,0,0,0.5),xlim=c
(140,200),ylim=c(0,80)) 
 
hist(mdims$hgt, main="Female Height Histogram", col=rgb(0,0,1,0.5),add=T) 
 
box() 



9 

	
  Output	
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Another	
  Output:	
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Why	
  Hadoop?	
  

ü Apache Hadoop is an open source software framework for storage and large scale 

processing of data-sets on clusters of commodity hardware. 

ü  Inspired by Google’s MapReduce-based computational infrastructure. 

ü  Comprised of several components 

 Hadoop Distributed File System (HDFS) 

 MapReduce processing framework, job scheduler, etc. 

 Ingest/outgest services (Sqoop, Flume, etc.) 

ü Higher level languages and libraries (Hive, Pig, Cascading, Mahout) 

ü Written in Java, first opened up to alternatives through its Streaming API 

 → If your language of choice can handle stdin and stdout, you can use it 

      to write MapReduce jobs 
Hadoop	
  and	
  R	
  Integra-on	
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Apache	
  Framework	
  Basic	
  Modules	
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  and	
  R	
  Integra-on	
  

ü Hadoop Common 

ü Hadoop Distributed File System(HDFS) 
	
  

 Distributed, scalable, and portable file-system written in Java for the Hadoop 
 framework 

 
ü Hadoop MapReduce 
 
ü Hadoop YARN 
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Hadoop	
  Versions	
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MapReduce	
  in	
  Ac-on	
  

Hadoop	
  and	
  R	
  Integra-on	
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Hadoop	
  Cluster	
  Components	
  

Italics:	
  process	
  
	
  
*	
  :	
  MR	
  Jobs	
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  and	
  R	
  Integra-on	
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Hadoop’s	
  Distributed	
  File	
  System	
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  and	
  R	
  Integra-on	
  

§  Primary Name Node 
§  Secondary Name Node 
§  Job Tracker 
§  Data Node 
§  Task Tracker 
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Moving	
  Computa-on	
  to	
  Data	
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YARN	
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Scalability	
  
Improved	
  cluster	
  UClizaCon	
  
MapReduce	
  CompaCbility	
  
Supports	
  other	
  workloads	
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Framework	
  Stack	
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Ecosystem	
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  Integra-on	
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Details	
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Sqoop: Tool designed for efficiently transferring bulk data between Apache Hadoop and     
structured datastores such as relational databases. 
 
HBase: Column-oriented database management system  

  Not a Relational DBMS 
  Key-value store  
  Based on Google’s Big Table 

PIG:   High level programming on top of Hadoop MapReduce (ETL framework) 
 
HIVE: Data warehouse software facilitates querying and managing large datasets                  

 residing in distributed storage 
 
Oozie: Workflow scheduler system to manage Apache Hadoop jobs 
 
Zookeeper: Provides operational services for a Hadoop cluster group services 
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Contd…	
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Flume: Distributed, reliable and available services for efficiently collecting, aggregating, and    
 moving large amounts of log data. 

 
Spark: Apache Spark is a fast and general engine for large-scale data processing 
 
And Important attribute… 
 

    R Connectors??? 
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Original	
  Google	
  Stack	
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Facebook’s	
  version	
  of	
  the	
  Stack	
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Yahoo’s	
  version	
  of	
  the	
  Stack	
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  Integra-on	
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Main	
  Configura-on	
  Files:	
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Check JAVA Version: 
  Koushik-Mondals-MacBook-Pro:~ koushikmondal$ javac -version 
 javac 1.6.0_65 

Creating Password less ssh: 
 Koushik-Mondals-MacBook-Pro:~ koushikmondal$ ssh-keygen -t rsa -P "" 
 Generating public/private rsa key pair. 
 Enter file in which to save the key (/Users/koushikmondal/.ssh/id_rsa):  
 /Users/koushikmondal/.ssh/id_rsa already exists. 
 Overwrite (y/n)? Y 
 cat $HOME/.ssh/id_rsa.pub >> $HOME/.ssh/authorized_keys 
 ssh localhost 
 $ tar -xzvf hadoop-1.1.2.tar.gz x hadoop-1.1.2/ 
 $ bin/hadoop namenode -format 
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Main	
  Configura-on	
  Files:	
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Under $HADOOP_HOME/conf : 
  

hadoop-env.sh : export JAVA_HOME=/Library/Java/Home 
    export HADOOP_HEAPSIZE=2000 

 
Try the following command: 
$ bin/hadoop 

  This will display the usage documentation for the hadoop script. 
 
Now you are ready to start your Hadoop cluster in one of the three supported modes: 

   
  Local (Standalone) Mode 
  Pseudo-Distributed Mode 
  Fully-Distributed Mode 
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Standalone	
  Mode:	
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  R	
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$ mkdir input 
$ cp conf/*.xml input 
$ bin/hadoop jar hadoop-examples-*.jar grep input output 'dfs[a-z.]+' 
$ cat output/* 
 
 
But we are interested in Pseudo distributed Mode as if we are working in large cluster 
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Main	
  Configura-on	
  Files:	
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conf/core-site.xml: 
 <configuration> 
  <property> 
  <name>fs.default.name</name> 
  <value>hdfs://localhost:9000</value> 
  </property> 
 </configuration> 

conf/hdfs-site.xml: 
 <configuration> 
  <property> 
  <name>dfs.replication</name> 
  <value>1</value> 
  </property> 
  </configuration> 
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Main	
  Configura-on	
  Files:	
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conf/mapred-site.xml: 
 <configuration> 
  <property> 
  <name>mapred.job.tracker</name> 
  <value>localhost:9001</value> 
  </property> 
 </configuration> 

 
Format a new distributed-filesystem: 
 

  $ bin/hadoop namenode -format 
Start the hadoop daemons: 

  $ bin/start-all.sh 
Browse the web interface for the NameNode and the JobTracker; by default they are available 
at:    NameNode - http://localhost:50070/ 

   JobTracker - http://localhost:50030/ 
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Main	
  Configura-on	
  Files:	
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Koushik-Mondals-MacBook-Pro:hadoop-1.1.2 koushikmondal$ jps 
80557 SecondaryNameNode 
80470 DataNode 
80710 TaskTracker 
80623 JobTracker 
80375 NameNode 
80735 Jps 
 
$ bin/hadoop fs -put conf input 
$ bin/hadoop jar hadoop-examples-*.jar grep input output 'dfs[a-z.]+’  //example job 1 
$ bin/hadoop jar hadoop-examples-1.1.2.jar pi 10 100    //example job 2 
$ /user/koushikmondal/output/_logs 
$ bin/stop-all.sh 
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Main	
  Configura-on	
  Files:	
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$ bin/start-all.sh 
starting namenode, logging to /Users/koushikmondal/Desktop/ISM/Hadoop/hadoop-1.1.2/
libexec/../logs/hadoop-koushikmondal-namenode-Koushik-Mondals-MacBook-Pro.local.out 
localhost: starting datanode, logging to /Users/koushikmondal/Desktop/ISM/Hadoop/
hadoop-1.1.2/libexec/../logs/hadoop-koushikmondal-datanode-Koushik-Mondals-MacBook-
Pro.local.out 
localhost: starting secondarynamenode, logging to /Users/koushikmondal/Desktop/ISM/
Hadoop/hadoop-1.1.2/libexec/../logs/hadoop-koushikmondal-secondarynamenode-Koushik-
Mondals-MacBook-Pro.local.out 
starting jobtracker, logging to /Users/koushikmondal/Desktop/ISM/Hadoop/hadoop-1.1.2/
libexec/../logs/hadoop-koushikmondal-jobtracker-Koushik-Mondals-MacBook-Pro.local.out 
localhost: starting tasktracker, logging to /Users/koushikmondal/Desktop/ISM/Hadoop/
hadoop-1.1.2/libexec/../logs/hadoop-koushikmondal-tasktracker-Koushik-Mondals-MacBook-
Pro.local.out 
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Running	
  Hadoop	
  Job	
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  Job	
  2)	
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Koushik-­‐Mondals-­‐MacBook-­‐Pro:hadoop-­‐1.1.2	
  koushikmondal$	
  bin/hadoop	
  jar	
  hadoop-­‐examples-­‐1.1.2.jar	
  pi	
  10	
  100	
  
Number	
  of	
  Maps	
  	
  =	
  10	
  
Samples	
  per	
  Map	
  =	
  100	
  
Wrote	
  input	
  for	
  Map	
  #0	
  
Wrote	
  input	
  for	
  Map	
  #1	
  
…	
  	
  …	
  
Wrote	
  input	
  for	
  Map	
  #8	
  
Wrote	
  input	
  for	
  Map	
  #9	
  
StarCng	
  Job	
  
16/05/30	
  07:44:38	
  INFO	
  mapred.FileInputFormat:	
  Total	
  input	
  paths	
  to	
  process	
  :	
  10	
  
16/05/30	
  07:44:39	
  INFO	
  mapred.JobClient:	
  Running	
  job:	
  job_201605300742_0001	
  
16/05/30	
  07:44:40	
  INFO	
  mapred.JobClient:	
  	
  map	
  0%	
  reduce	
  0%	
  
16/05/30	
  07:44:48	
  INFO	
  mapred.JobClient:	
  	
  map	
  20%	
  reduce	
  0%	
  
…	
  	
  	
  	
  ….	
  
16/05/30	
  07:45:13	
  INFO	
  mapred.JobClient:	
  	
  	
  	
  	
  Total	
  commided	
  heap	
  usage	
  (bytes)=1931190272	
  
16/05/30	
  07:45:13	
  INFO	
  mapred.JobClient:	
  	
  	
  	
  	
  Map	
  input	
  bytes=240	
  
16/05/30	
  07:45:13	
  INFO	
  mapred.JobClient:	
  	
  	
  	
  	
  Reduce	
  input	
  records=20	
  
16/05/30	
  07:45:13	
  INFO	
  mapred.JobClient:	
  	
  	
  	
  	
  Combine	
  output	
  records=0	
  
16/05/30	
  07:45:13	
  INFO	
  mapred.JobClient:	
  	
  	
  	
  	
  Reduce	
  output	
  records=0	
  
16/05/30	
  07:45:13	
  INFO	
  mapred.JobClient:	
  	
  	
  	
  	
  Map	
  output	
  records=20	
  
Job	
  Finished	
  in	
  34.679	
  seconds	
  
EsCmated	
  value	
  of	
  Pi	
  is	
  3.14800000000000000000	
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Example	
  Job	
  2	
  :	
  Jobtracker	
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Example Job 2 : Tasktracker 
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RHadoop	
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ü  RHadoop is an open source project sponsored by Revolution Analytics 

ü  Package Overview 
 rmr2 - all MapReduce-related functions 
 rhdfs - interaction with Hadoop’s HDFS file system 
 rhbase - access to the NoSQL HBase database 

ü  rmr2 uses Hadoop’s Streaming API to allow R users to write MapReduce jobs in R 
handles all of the I/O and job submission for you (no while(<stdin>)-like loops!) 

ü Modular 
 Packages group similar functions  Only load (and learn!) what you need 
 Minimizes prerequisites and dependencies 

 

ü Open Source   Cost: Low (no) barrier to start using 
 

ü  Transparency: Development, issue tracker, Wiki, etc. hosted on 
  github: https://github.com/RevolutionAnalytics/Rhadoop/ 
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SeZng	
  Environment	
  for	
  RHadoop	
  

Hadoop	
  and	
  R	
  Integra-on	
  

In Rstudio: 
 
Sys.setenv("HADOOP_HOME"="/Users/koushikmondal/Desktop/ISM/Hadoop/
hadoop-1.1.2") 
 
Sys.setenv("JAVA_HOME"="/Library/Java/Home") 
 
Sys.setenv("HADOOP_STREAMING"="hadoop-1.1.2/contrib/streaming/hadoop-
streaming-1.1.2.jar") 
 
install.packages(“rhbase”)  install.packages(“rhdfs”)  install.packages(“rmr2”) 
 
library(rhbase)  library(rhdfs)   library(rmr2) 
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Word	
  Count	
  in	
  RHadoop	
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Network	
  Setup	
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