Hadoop and Eclipse



http://sethladd.com
http://sethladd.com

Goal

® YOU can use the same technologies as The Big
Boys

® Google

® Yahoo (2000 nodes)




Problem

® A lot of data (> | TB)

® parallel processing is hard




Compute Cluster
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Jim Gray’s Sort
Benchmark

Bytes Nodes Maps Reduces Replication Time

000,000,000,000 1406 8000 2600 1 oY seconds
1,000,000,000,000 1460 8000 2700 1 62 seconds
100,000,000,000,000 3452 190,000 10,000 2 173 minutes
1,000,000,000,000,000 3658 80,000 20,000 2 975 minutes

100 byte records, |0 bytes key

Statistically, nodes were ALWAYS down during sort



Use Cases

Calculating Page Rank - graph traversal
Targeting Ads

Analytics




VWhat is Map Reduce
NOT?

® NOT a relational database

® NOT for “immediate” answers
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What is MapReduce?

< 0,
< 4, <cow, (1,1)>
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| grep -Eh '(cow|dog)' |

Thanks to Tom White, Buy his Book: Hadoop the Definitive Guide




Another way of looking at it
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Thanks to Tom White, Buy his Book: Hadoop the Definitive Guide
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http://code.soogle.com/edu/submissions/ucsandiegso-mapreduce/index.html
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Many Ways to Skin a
Petacat

® Java - good for speed, existing libraries

® Pipes - C++

® Streaming - scripting languages




Acknowledges Failure

® Blocks copied to multiple nodes
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omponents

® Name Node - block lookup

econdary Name Node - backup




HDFS

® Hardware Failure is the Norm

® Streaming Data Access

£




HDFS Architecture

Metadata (Name, replicas, ...):
Metadatfa;#opg’[ Namenode /homef/foo/data, 3, ...

Block ops

Read Datanodes Datanodes

!

Replication

Blocks

http://hadoop.apache.org/core/docs/current/hdfs design.html
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Unfortunately :(

® Eclipse Ganymede 3.4 does not work with
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Bring Up The Cluster

® start-all.sh - or individually

oy

©® NOTE: networking must be sane.
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Interacting

® bin/hadoop




Pig

® High level language for data processing




Word Count in Pig

files = LOAD 'Input' AS (line:chararray);
filtered = FILTER files BY line 1s not null;
‘words = FOREACH flltered 'GENERATE FLATTEN(TOKENIZE($O)),
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Word Count in Java

import java.io.IOException;
import java.util.StringTokenizer;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.io.Writable;

import org.apache.hadoop.io.WritableComparable;
import org.apache.hadoop.mapred.MapReduceBase;
import org.apache.hadoop.mapred.Mapper;

import org.apache.hadoop.mapred.OutputCollector;
import org.apache.hadoop.mapred.Reporter;

public class WordCountMapper extends MapReduceBase
oy s plements Mapger<LongWr1table, Text, Textz IntWr;table> e
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import java.io.IOException; M 0 re
import java.util.Iterator;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.io.WritableComparable;
import org.apache.hadoop.mapred.MapReduceBase;
import org.apache.hadoop.mapred.OutputCollector;
import org.apache.hadoop.mapred.Reducer;

import org.apache.hadoop.mapred.Reporter;

public class WordCountReducer extends MapReduceBase
implements Reducer<Text, IntWritable, Text, IntWritable> ({ |
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import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapred.FileInputFormat;
import org.apache.hadoop.mapred.FileOutputFormat;
import org.apache.hadoop.mapred.JobClient;

import org.apache.hadoop.mapred.JobConf;

public class WordCount {

public static void main(String[] args) {
JobClient client = new JobClient();
JobConf conf = new JobConf (WordCount.class);

// specify output types
conf.setOutputKeyClass (Text.class);
conf.setOutputvValueClass(IntWritable.class);

utput dirs
= .'L .V-':,; -"ft,; :“ r‘:;




PigPen

® Eclipse Plugin for Pig




In Depth Example




Training

Alan Gates, Yahoo, Map Reduce and Pig

http://alohaonrails.com
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More Iraining

® ClouderaTraining Videos
® Google’s Map Reduce Videos on YouTube
® Google Scalability Conference videos

® | ots of courseware
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The Book

O'REILLY"




The Companies Behind




How lo Proceed

® Download Hadoop 0.18.3
® Download Pig 0.2.0




If Not Hadoop

® Greenplum

® Aster Data




Take Away

® Data will continue to grow
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