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Geert 

 
 
!   Big Data Consultant and Manager  
!   Currently finishing a 3rd Big Data project 
!   IBM & Cloudera Certified 
!   IBM & Microsoft Big Data Partner 
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Agenda 
!   Defining Big Data 
!   Introduction to Hadoop 
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Our Vision 

Big Data 
Volume 



                                     

Big Data 

Velocity 



                                     

Our Vision 

Volume 

Variety 



                                     

Big Data Technical Drivers 
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Big Data Business Drivers 

Do More 
 

 with Less 
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ANALYTICS 

COSTS 



                                     

Gartner 

McKinsey 

Forrester 
Research 
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Transformation of Online Marketing 

BLOGS.FORBES.COM/DAVEFEINLEIB 
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Transformation of Customer Service 

BLOGS.FORBES.COM/DAVEFEINLEIB 
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Big Data Definition 

Big Data Technologies allow you to implement 
Use Cases which Legacy Technologies can’t. 
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Implementing Big Data 
 
Our Vision on Data 



                                     

Current Situation 
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Our Vision #1 

Focus on Data not on Derived Data 
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Our Vision #2 

Data is immutable 
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Our Vision #3 

Query = function (all data) 
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Concept 
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Introducing 
The Hadoop Ecosystem 
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Context: Performance Gap Trend 
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Context: Exponential for Decades 
!   Abundance of  
- computing & storage 
- generated data (estimated 8ZB in ’15) 
-  things 

!   More data provides greater value 
!   Traditional data doesn’t scale well 
!   It’s time for a new approach! 



                                     

Traditional  
!  Exotic HW 
-  big central servers 
-  SAN 
-  RAID 

!  Hardware reliability 
!  Limited scalability 
!  Expensive 
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New Hardware Approach 
Big Data  
!  Commodity HW 
-  racks of pizza boxes 
-  Ethernet 
-  JBOD 

!  Unreliable HW 
!  Scales further 
!  Cost effective 
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New Software Approach 
Traditional  
!  Monolotic 
-  Centralized 
-  RDBMS 

!  Schema first 
!  Proprietary 

Big Data  
!  Distributed 
-  storage & compute nodes 

!  Raw data 
!  Open source 
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Hadoop 
!   De facto big data industry standard (batch) 
!   Vendor adoption 
-  IBM, Microsoft, Oracle, EMC, ... 

!   A collection of projects at Apache 
-  HDFS, MapReduce, Hive, Pig, Hbase, Flume, Oozie, ... 

!   Main components 
-  HDFS 
- MapReduce 

!   Cluster 
-  Set of machines running HDFS and MapReduce 
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Distributions 
!   Cloudera 
-  www.cloudera.com 
-  Cloudera Enterprise subscription 
-  Currently CDH3 

§ Linux package 
§ Virtual machine 
§ Cloud 

-  Stack 
§ hadoop, hbase, hive, pig, mahout, flume, ... 

-  Cloudera SCM 
-  Connectors for Teradata, Netezza, Microstrategy and Quest 
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Distributions 
! Hortonworks 
-  www.hortonworks.com 
-  Hortonworks Data Platform Powered by Apache Hadoop, 100% opensource 

solution 
!   IBM 
-  Offers a derivative version of Apache Hadoop that IBM supports on IBM JVMs 

on a number of platforms 
!   Microsoft 
-  Hadoop on Azure & Hadoop on Premise 

!   Apache Hadoop 
-  Distribution for individual components only 
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HDFS 
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Access to HDFS 
!   The HDFS java client api’s can be used 

!   Typically files are moved from local filesystem into HDFS 

!   Using hadoop fs commands 

!   Through Hue (Cloudera SCM) 
!   Fuse 

!   HDFS DAV 
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hadoop fs examples 
!   Get directory listing of user home directory in hdfs 
-  hadoop  fs  -ls 

!   Get directory listing of root directory 
-  hadoop  fs  -ls  / 

!   Copy a local file to hdfs (user home directory) 
-  hadoop  fs  -copyFromLocal  foo.txt  foo.txt 

!   Move a file from hdfs to local disk 
-  hadoop  fs   -copyToLocal  /user/geert/foo.txt  foo.txt 

!   Display the contents of a file 
-  hadoop  fs  -cat  /data/as400/customers.txt 

!   Make a new directory (user home directory) 
-  hadoop  fs  -mkdir  output 
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hadoop fs examples 
!   Remove a directory 
-  hadoop  fs  -rm /business/data 

!   Remove a directory and all its content (recursive) 
-  hadoop  fs  -rmr  /business/data 

!   More information about hadoop fs command options 
-  http://hadoop.apache.org/common/docs/r0.20.2/hdfs_shell.html 
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hadoop fs examples 
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Hadoop Namenode webpage 
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Hadoop Namenode webpage 
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Hadoop Namenode webpage 
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MapReduce 
!   MapReduce is the system used to process data in the Hadoop cluster 
!   Consists of two phases 
-  Map & Reduce 
-  Between the two is a stage known as the shuffle and sort 

!   Data Locality 
-  Each Map task operates on a discrete portion of the overall dataset 
-  Typically one HDFS block of data 

!   After all Maps are complete, the MapReduce system distributes the intermediate 
data to nodes which perform the Reduce phase 
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MapReduce 
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MapReduce 
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MapReduce 
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MapReduce 
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Hadoop Architecture 
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MapReduce In Action 
!   Calculate average word length per first letter of 

word 
-  AverageWordLength.java: launches job 
-  LetterMapper.java: mapper per first letter 
-  AverageReducer.java: calculates average length 
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AverageWordLength 
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LetterMapper 



                                     44 

AverageReducer 
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MapReduce In Action 
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JobTracker page 
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The Hadoop Ecosystem 
  

JobTracker page 
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MapReduce 
!   Abstract Processing Model 
- Distributed sort merge engine 

!   Implementation 
-  Programming 

§ Java 
§ Python 

- High-level tool using MapReduce Jobs 
§ Hive 
§ Pig 
§ ... 
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Hive 
!   Framework for data warehousing on top of Hadoop 
!   Developed at Facebook for managing and learning from the huge 

volumes of data Facebook was generating 
!   Makes it possible for analysts with strong SQL skills to run queries 
!   Used by many organizations  
!   SQL is lingua franca in business intelligence tools 
!   SQL is limited so Hive is not fit for building complex machine learning 

algorithms 
!   Generates MR jobs when executing queries 
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Hive 
CREATE EXTERNAL TABLE movie (id INT, name STRING, year INT) ROW FORMAT DELIMITED FIELDS TERMINATED BY '\t' LOCATION '/user/

root/movie' 
 
CREATE EXTERNAL TABLE movierating (userid INT, movieid INT, rating INT) 
 ROW FORMAT DELIMITED FIELDS TERMINATED BY '\t' 
 LOCATION '/user/cloudera/movierating' 
 
SELECT * FROM movie 
 
--Select oldest movie 
SELECT *  
FROM movie 
WHERE year != 0 
SORT BY year 
LIMIT 1 
 
--Select movies without rating 
SELECT name, year 
FROM movie LEFT OUTER JOIN movierating 
ON movie.id = movierating.movieid 
WHERE movieid IS NULL 
 
--Update movies with numratings, avgrating 
DROP TABLE newmovie 
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Hive 
root@master ~ # hive 

Hive history file=/tmp/root/hive_job_log_root_201108031010_1952745660.txt 

hive> select * from movie limit 10; 

OK 

1       Toy Story       1995 

2       Jumanji 1995 

3       Grumpier Old Men        1995 

4       Waiting to Exhale       1995 

5       Father of the Bride Part II     1995 

6       Heat    1995 

7       Sabrina 1995 

8       Tom and Huck    1995 

9       Sudden Death    1995 

10      GoldenEye       1995 

Time taken: 0.067 seconds 

hive> 
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Pig 
!   Abstraction layer for processing large data sets 
!   2 Components 
-  Pig Latin: the language used to express data flows 
- Grunt: the execution environment 

!   Pig Program 
- Composed of series of operations, or transformations  
-  The operations describe a dataflow that is translated into one or 

more MapReduce jobs 
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Pig 
-- max_temp.pig: Finds the maximum temperature by year 

records =  

LOAD 'input/ncdc/micro-tab/sample.txt' 

AS (year:chararray, temperature:int, quality:int); 

 

filtered_records =  

FILTER records  

BY temperature != 9999  

AND ( quality == 0 OR  

      quality == 1 OR  

      quality == 4 OR  

      quality == 5 OR  

      quality == 9); 

 

grouped_records =  

GROUP filtered_records  

BY year; 

 

max_temp =  

FOREACH grouped_records  

GENERATE group, MAX(filtered_records.temperature); 

DUMP max_temp; 


