Lab 11 Hadoop MapReduce (2)

1 Giéi thigu

Dé thiét 1ap mot Hadoop cluster, SV chon it nhét 1a 4 may tinh. M&i may c6 vai trd nhu sau:

1 may lam NameNode: dung dé quan ly khong gian tén (namespace) vadi éu khién truy cap cho
hé thdng. Chi ¢ mot may NameNode duy nhat trong cluster.

1may lam JobTracker: theo ddi hoat dong cua cac node con (slave node). Chi mot may lam
JobTracker

DataNode: luu gitr cac file dir liéu va quan Iy vang du tr & cuc bo cua nd. Co6 thé c6 nhiéu
DataNode.

TaskTracker: 1a cac node con (slaves) thuc thi cac tdc vu map va reduce. C6 thé c6 nhiéu
TaskTracker.

MJ3i node trong cluster c6 thé 13 master hay slave. NameNode va JobTracker c6 thé 1a cing mot
may nhung dé ting hiéu suat cho hé thdng thi ching nén 1a hai may riéng biét va ching la cac may
dong vai trd master. Cac may con lai Ia slave va dam nhan vai tro DataNode 1an TaskTracker.

Yéu cau sinh vién thuc thi ang dung WordCount trén hai mé hinh: Pseudo-Distributed Operation va
Fully-Distributed Operation dé hiéu rd hoat dong caa mé hinh Map/Reduce va kién tric HDFS (Hadoop
Distributed FileSystem).

2 Noi dung

2.1 Cai dat va sir dung MapReduce nhw mét Cluster

SV chon it nhat 4 may va thuc hién thiét 1ap cac bude nhu sau:

Download : hadoop distribution tir mot trong céc lién két sau
o http:// hadoop.apache.org
0 http://www.cse.hcmut.edu.vn/~nathu/XLSS
C4u hinh 3 tap tin chinh trong thu muc hadoop-version/conf:
conf/core-site.xml: = Thiét 1ap namenode



http://www.cse.hcmut.edu.vn/~nathu/XLSS�

<configuration>
<property>
<name>fs.default.name</name>
<value>hdfs://172.28.12.20:9000</value>
</property>
</configuration>

© SV thay doi dia chi IP twong tng voi may dé chon !

conf/hdfs-site.xml:

<configuration>
<property>
<name>dfs.replication</name>
<value>2</value>
</property>

</configuration>

conf/mapred-site.xml: > Thiét 1ap JobJacker

<?xml version="1.0"?>
<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>
<I-- Put site-specific property overrides in this file. -->
<configuration>
<property>

<name>mapred.job.tracker </name>

<value>172.28.12.45:9001</value> /I SV thay doi dia chi IP tuong ung
</property>
<property>

<name>mapred.local.dir</name>

<value>/home/phuong/local</value> /I SV thay doi thu muc tuong ung



</property>

<property>
<name>mapred.map.tasks</name>
<value>20</value> /I SV thay so luong map task

</property>

<property>
<name>mapred.reduce.tasks</name>
<value>4</value> /I SV thay doi so luong reduce task

</property>

<property>
<name>mapred.task.tracker.http.address</name>
<value>172.28.12.45:50060</value> // SV thay doi dia chi IP tuong ung
</property>

</configuration>

- Khéi dong méi trudng hadoop mapreduce bang cac 1énh sau:
Trén NameNode thuc hién 1énh

0 $bin/hadoop namenode —format
o S$hin/start-dfs.sh

Trén JobTracker thuc hién Iénh:

o $bin/start-mapred.sh
0 Thuc hién duyét cac trang web sau dé kiém tra xem hadoop mapreduce d& hoat dong hay
chua :
= Namenode: http://Dia chi IP NameNode:50070
= JobTracker: http://Dia chi IP JobTracker:50030
- Thuec thi tng dung mau duoc cung cap boi hadoop:




o $hin/hadoop fs -put conf input
o $bin/hadoop jar hadoop-example-*.jar grep input output ‘dfs[a-z.]+’
o $bin/hadoop fs —get output output
o $cat output/*
- Két thuc moéi truong hadoop mapreduce

Trén NameNode thuc hién 1énh

0 $bin/hadoop namenode —format
o 3bin/stop-dfs.sh

Trén JobTracker thuc hién Iénh:

o 3$bin/stop-mapred.sh

2.2 Thuec thi @wng dung WordCount

SV c¢6 thé sir dung ma ngudn WordCount.java ciia Google nhur bén dudi hoic 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);
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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
I0EXxception {

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

JobClient.runJob(conf);

Dé thyc thi tng dung, sv can thuc 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 Thuec thi chwong trinh

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

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

Cha y: Mot sb 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 muc.

$ bin/hadoop dfs -rm <file> : X0a tap tin

3 Bai tap

1 SV thuc thi chuong trinh WordCount ver2 ctua Google.

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



