Lab 11: HADOOP MAPREDUCE

Bién soan: ThS. Nguyén Quang Hing
E-mail: hungnq2@cse.hcmut.edu.vn

1. Gigi thiéu:

« Hadoop Map/Reduce 1a mOt khung nén (software framework) ma nguon m@, ho tr¢
ngudi 14p trinh viét cac Umg dung theo mé hinh Map/Reduce. D€ hién thuc mot ting
dung theo mé hinh Map/Reduce, sinh vién can s dung cic interface 1ap trinh do
Hadoop cung cé[p nhu: Mapper, Reducer, JobConf, JobClient, Partitioner,
OutputCollector, Reporter, InputFormat, OutputFormat, v.v..

 Yéu cau sinh vién thuc thi ing dung WordCount trén hai mé hinh cluster d€ hi€u rd
hoat dOng clia md hinh Map/Reduce va ki€n tric HDFS (Hadoop Distributed
FileSystem).

2. Tai liéu hudéng dan cai dat Apache Hadoop va MapReduce
tutorial:

- Hadoop: http://hadoop.apache.org/docs/r1.1.2/#Getting +Started
- Tai liéu hwdng dan cai dat Apache Hadoop trén cluster (Cluster node setup):

https://hadoop.apache.org/docs/r1.2.1/cluster_setup.html

- MapReduce Tutorial: http://hadoop.apache.org/docs/r1.1.2/mapred tutorial.html

3. Chuong trinh vi du:
3.1. Cai dat va su dung MapReduce

SV c6 thé cai dat md hinh Single Node Mode hay Pseudo-Distributed Operation trén
mOt mdy don. Cac budce thire hién nhu sau:

% Download hadoop distribution tir mOt trong céc lién két sau: http://
hadoop.apache.org

% Khoi ddng méi tredng hadoop mapreduce bang cac 1énh sau:

$ cd SHADOOP_HOME

$ bin/hadoop namenode —format

$ bin/start-all.sh

% Thuc hién duyét cac trang web sau d€ kiém tra xem Hadoop MapReduce di hoat
dOng hay chua:


http://hadoop.apache.org/docs/r1.1.2/mapred_tutorial.html

 Namenode: http://localhost:50070

» JobTracker: http://localhost:50030

- Thue thi tng dung mau dwoc cung cap bdi hadoop:

$ bin/hadoop fs -put conf input

$ bin/hadoop jar hadoop-example-*.jar grep input output ‘dfs[a-z.]+’
$ bin/hadoop fs —get output output

$ cat output/*

- Két thic méi trirong hadoop mapreduce
$ bin/stop-all.sh

MOt s0 file cdu hinh d€ thiét 1ap méi trirdng Peuso-DistribuCluster mode cho Hadoop gOm:
- Ba (3) tap tin chinh trong thwr muc hadoop-version/conf:
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>
conf/mapred-site.xml:
<configuration>

<property>
<name>mapred.job.tracker</name>
<value>localhost:9001</value>
</property>

</configuration>

3.2. Chuong trinh vi du: WordCount.java

/* Filename: WordCount.java */



package org.myorg;

import java.io.IOException;
import java.util.*;

import org.apache.hadoop.fs.Path;
import org.apache.hadoop.conf.*;
import org.apache.hadoop.io.*;
import org.apache.hadoop.mapred.*;
import org.apache.hadoop.util.”*;

public class WordCount {

public static class Map extends MapReduceBase implements Mapper<LongWritable,
Text, Text, IntWritable> {
private final static IntWritable one = new IntWritable(1);
private Text word = new Text();

public void map(LongWritable key, Text value, OutputCollector<Text,
IntWritable> output, Reporter reporter) throws IOException {
String line = value.toString();
StringTokenizer tokenizer = new StringTokenizer(line);
while (tokenizer.hasMoreTokens()) {
word.set(tokenizer.nextToken());
output.collect(word, one);
}
}
}

public static class Reduce extends MapReduceBase implements Reducer<Text,
IntWritable, Text, IntWritable> {
public void reduce(Text key, Iterator<IntWritable> values,
OutputCollector<Text, IntWritable> output, Reporter reporter) throws IOException {
int sum = 0;
while (values.hasNext()) {
sum += values.next().get();

output.collect(key, new IntWritable(sum));

}
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public static void main(String[] args) throws Exception {
JobConf conf = new JobConf(WordCount.class);
conf.setJobName("wordcount");

conf.setOutputKeyClass(Text.class);
conf.setOutputvalueClass(IntWritable.class);

conf.setMapperClass(Map.class);
conf.setCombinerClass(Reduce.class);
conf.setReducerClass(Reduce.class);

conf.setInputFormat(TextInputFormat.class);
conf.setOutputFormat(TextOutputFormat.class);

FileInputFormat.setInputPaths(conf, new Path(args[0]));
FileOutputFormat.setOutputPath(conf, new Path(args[1]));

JobClient.runJdob(conf);



Bién dich va thuc thi

$ export HADOOP_HOME=<thw muc cai hadoop>
$ javac -classpath SHADOOP_HOME/hadoop-core-*.jar -d ../wordcount_classes/
WordCount.java

$ jar -cvf wordcount.jar -C ../wordcount_classes/ .
$ mkdir wordcount

$ cd wordcount

$ mkdir input

$ cd input/

$ vi file01

Hello Hadoop Goodbye Hadoop

$ vi file02

Hello World Bye World

$ bin/hadoop -fs mkdir wordcount

$ bin/hadoop dfs -put SHOME/input/file0* wordcount/input/

$ bin/hadoop dfs -Is wordcount/input

Found 2 items

-rw-r--r-- 1 hung supergroup 28 2012-05-08 08:15 /user/hung/wordcount/input/file01
-rw-r--r-- 1 hung supergroup 22 2012-05-08 08:15 /user/hung/wordcount/input/file02

$ bin/hadoop dfs -cat wordcount/input/file*
Hello Hadoop Goodbye Hadoop
Hello World Bye World

$ bin/hadoop dfs -Is wordcount/input

Found 2 items

-rw-r--r-- 1 hung supergroup 28 2012-05-08 08:15 /user/hung/wordcount/input/file01
-rw-r--r-- 1 hung supergroup 22 2012-05-08 08:15 /user/hung/wordcount/input/file02

$ bin/hadoop jar ~/wordcount.jar org.myorg.WordCount wordcount/input
wordcount/output

12/05/08 08:17:38 WARN mapred.JobClient: Use GenericOptionsParser for parsing the
arguments. Applications should implement Tool for the same.

12/05/08 08:17:38 INFO mapred.FileInputFormat: Total input paths to process : 2
12/05/08 08:17:38 INFO mapred.JobClient: Running job: job_201205080748_0004
12/05/08 08:17:39 INFO mapred.JobClient: map 0% reduce 0%

12/05/08 08:17:57 INFO mapred.JobClient: map 66% reduce 0%

12/05/08 08:18:17 INFO mapred.JobClient: map 100% reduce 100%

12/05/08 08:18:22 INFO mapred.JobClient: Job complete: job_201205080748_0004
12/05/08 08:18:22 INFO mapred.JobClient: Counters: 30

12/05/08 08:18:22 INFO mapred.JobClient: = Combine output records=6
12/05/08 08:18:22 INFO mapred.JobClient: ~ Physical memory (bytes) snapshot=471007232
12/05/08 08:18:22 INFO mapred.JobClient: = Reduce output records=5



12/05/08 08:18:22 INFO mapred.JobClient: ~ Virtual memory (bytes) snapshot=1495506944
12/05/08 08:18:22 INFO mapred.JobClient: =~ Map output records=8

$ bin/hadoop dfs -Is wordcount/output

Found 3 items

-rw-r--r-- 1 hung supergroup 0 2012-05-08 08:18
/user/hung/wordcount/output/_SUCCESS

drwxr-xr-x - hung supergroup 0 2012-05-08 08:17 /user/hung/wordcount/output/_logs
-rw-r--r-- 1 hung supergroup 41 2012-05-08 08:18 /user/hung/wordcount/output/part-
00000

[hung@ppdslab01 hadoop-0.20.205.0]$ bin/hadoop dfs -cat wordcount/output/part-00000

WordCount v2.0
Here is a more complete WordCount which uses many of the features provided by the
MapReduce framework we discussed so far.

This needs the HDFS to be up and running, especially for the DistributedCache-related features.
Hence it only works with a pseudo-distributed or fully-distributed Hadoop installation.
Source Code

https://hadoop.apache.org/docs/r1.2.1/mapred_tutorial. html#Example
%3A+WordCount+v2.0

« Chii y: MOt sO 1énh thao tac trén HDFS
$ bin/hadoop dfs —put <source> <dest> : cung cap input cho chwrong trinh
$ bin/hadoop dfs —get <dest> <source> : 1ay vé output ctia chwong trinh.

$ bin/hadoop dfs —rmr <dir> : x6a thw muc.

$ bin/hadoop dfs —rm <file> : x6a tap tin

3 Bai tap
Bai 1: SV thute thi chwrong trinh WordCount ¢6 dém tan suat xuat hién cac tlr trong cac
van ban.

Bai 2: SV viét chwrong trinh tinh PI theo m6 hinh Map/Reduce.

Bai 3: Cho truwdc tdp cac dinh (toa dO trong khong gian hai chiéu (x, y)). Tim duwong di
ngan nhat qua hai dinh cho trwde. Goi y: hién thuc gidi thuét Dijistra trén Hadoop
MapReduce.


https://hadoop.apache.org/docs/r1.2.1/single_node_setup.html#Fully-Distributed+Operation
https://hadoop.apache.org/docs/r1.2.1/single_node_setup.html#SingleNodeSetup
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