Lab 9 Hadoop MapReduce (1)
1 Giai thiéu
Hadoop Map/Reduce 1a mot khung nén (software framework) ma ngudn meé, hd trg nguoi lap trinh
viét cac tng dung theo md hinh Map/Reduce.D é hién thuc mot tng dung theo md hinh Map/Reduce,

sinh vién can st dung céc interface 1ap trinh do Hadoop cung cap nhu: Mapper, Reducer, JobConf,
JobClient, Partitioner, OutputCollector, Reporter, InputFormat, OutputFormat, v.v..

Y&u cau sinh vién thuc thi tng dung WordCount trén hai mé hinh: Pseudo-Distributed Operation va
Fully-Distributed Operation dé hiéu rd hoat dong cua md hinh Map/Reduce va kién trdc HDFS (Hadoop
Distributed FileSystem).

® SV tim hiéu cach song song hoa céc bai toan theo mé hinh mapreduce.

2 Noi dung
2.1 Cai dat va sit dung MapReduce

SV c6 thé cai dat md hinh Pseudo-Distributed Operation trén mot may don. Cac budc thuc hién
nhu sau:

- Download : hadoop distribution tir mot trong cac lién két sau
o0 http:// hadoop.apache.org
0 http://www.cse.hcmut.edu.vn/~nathu/XLSS
- C4u hinh 3 tp tin chinh trong thu 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:
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<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>

Khoi dong méi tredng hadoop mapreduce bang céc 1énh sau:
0 $hin/hadoop namenode —format
o $hin/start-all.sh
0 Thuc hién duyét cac trang web sau dé kiém tra xem hadoop mapreduce d4 hoat dong hay
chua :
= Namenode: http://localhost:50070
= JobTracker: http://localhost:50030
Thuc thi tng dung mau dugc cung cap bai hadoop:
o $bin/hadoop fs -put conf input
o $bin/hadoop jar hadoop-example-*.jar grep input output ‘dfs[a-z.]+’
o $bhin/hadoop fs —get output output
o S$cat output/*
Két thic méi trudng hadoop mapreduce
o $bin/stop-all.sh
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2.2 Thuec thi @wng dung WordCount

SV ¢6 thé sir dung ma ngudn WordCount.java ciia Google nhu bén duéi hoac tu viét.

package org.myorg;

import java.io.|OException;

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
I0Exception {

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));

}



}

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);
FilelnputFormat.setinputPaths(conf, new Path(args[0]));
FileOutputFormat.setOutputPath(conf, new Path(args[1]));
JobClient.runJob(conf);

Dé thuc thi ttng dung, sv can thyc hién:

2.2. 1 Chuyén chwong trinh WordCount.java thanh file .jar: vd WordCount.jar

$ mkdir wordcount_class

$ javac -classpath {HADOOP_HOME}/hadoop-${HADOOP_VERSION}-core.jar -d

wordcount_classes WordCount.java

$ jar —cvf wordcount.jar —C wordcount_classes/ .

2.2.2 Thuc thi chwong trinh



SV tao hai tap tin filel, file2 ¢ noi dung tly y, chuyén ching vao thu muc input va thuc thi 1énh bén
dudi:

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

Chu y: Mét sé 1énh thao tac trén HDFS

$ bin/hadoop dfs —put <source> <dest> : cung cap input cho chwong trinh

$ bin/hadoop dfs —get <dest> <source> : lay vé output cua chuong trinh.
$ bin/hadoop dfs —rmr <dir> : x0a thu muyc.

$ bin/hadoop dfs —-rm <file> : X6a tap tin

3 Bai tap

1 SV thuc thi chuong trinh WordCount ver2 ctua Google.

2 SV viét chuong trinh tinh P1 theo md hinh Map/Reduce.



