Lab 10: NHAP MON APACHE HADOOP

Bién soan: ThS. Nguyén Quang Hung

E-mail: hungnq2@cse.hcmut.edu.vn

1. Gii thiéu:

4+ Hadoop Map/Reduce 1a mot khung nén (software framework) ma ngudn md, hd tro nguoi 1ap
trinh viét cac ung dung theo méd hinh Map/Reduce. Dé hién thyc mot tng dung theo mo hinh
Map/Reduce, sinh vién can sir dung cac interface lap trinh do Hadoop cung cip nhu: Mapper,
Reducer, JobConf, JobClient, Partitioner, OutputCollector, Reporter, InputFormat, OutputFormat,
V.V..

4 Yéu ciu sinh vién thuc thi tng dung WordCount trén hai mé hinh: Pseudo-Distributed Operation
va Fully-Distributed Operation dé hiéu rd hoat dong ctia mé hinh Map/Reduce va kién trac HDFS
(Hadoop Distributed FileSystem).

2. Tai liéu hwéng dan cai dit Apache Hadoop va MapReduce tutorial:

- Hadoop: http://hadoop.apache.org/docs/rl.1.2/#Getting+Started
- Tai liéu huéng dan cai dit Apache Hadoop trén 1 may tinh (Single node setup):
http://hadoop.apache.org/docs/r1.1.2/single node setup.html

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

3. Chwong trinh vi du:

3.1. Cai dat va sit dung MapReduce

SV c6 thé cai dat mo hinh Single Node Mode hay Pseudo-Distributed Operation trén mot
may don. Cac budc thyc hién nhu sau:

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

% Khoi dong mai truong hadoop mapreduce bang cac 1énh sau:
$ cd SHADOOP _HOME
$ bin/hadoop namenode —format

$ bin/start-all.sh


http://hadoop.apache.org/docs/r1.1.2/#Getting+Started
http://hadoop.apache.org/docs/r1.1.2/single_node_setup.html
http://hadoop.apache.org/docs/r1.1.2/mapred_tutorial.html

< Thyc hién duyét cac trang web sau dé kiém tra xem Hadoop MapReduce di hoat
dong hay chua:

e Namenode: http://localhost:50070

e JobTracker: http://localhost:50030

- Thuyec thi tmg dung mau dugc cung cap bsi 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 thuc méi trudng hadoop mapreduce
$ bin/stop-all.sh

Mét s6 file cdu hinh dé thiét 1ap moi trudng Cluster mode cho Hadoop gém:
- Ba (3) tap 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.xmil:

<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. Chwong 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(l);
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> wvalues,
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) ;

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

JobClient.runJob (conf) ;

2. Bién dich va thuc thi

$ export HADOOP_HOME=<thu muc cai hadoop>
$ javac -classpath SHADOOP_HOME/hadoop-core-*.jar -d ../wordcount_classes/ WordCount.java
$ jar -cvf wordcount.jar -C ../wordcount_classes/ .
$ mkdir wordcount

$ c¢d 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

-tw-r--r-- | 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
-rtw-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 -1s wordcount/output

Found 3 items

-rtw-r--r-- | hung supergroup 02012-05-08 08:18 /user/hung/wordcount/output/ SUCCESS
drwxr-xr-x - hung supergroup 02012-05-08 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

+ Chu y: Mot s6 1énh thao tac trén HDFS
$ bin/hadoop dfs —put <source> <dest> : cung cap input cho chwong trinh
$ bin/hadoop dfs —get <dest> <source> : 1y vé output ctia chuong trinh.

$ bin/hadoop dfs —rmr <dir> : x6a thu muyc.

S bin/hadoop dfs —rm <file> : xda tép tin

3 Bai tap
Bai 1: SV thuc thi chuong trinh WordCount c6 dém tan suat xuat hién cac tir trong céc
van ban.

Bai 2: SV viét chuong trinh tinh PI theo mé hinh Map/Reduce.

Bai 3: Cho trude tip cac dinh (toa do trong khong gian hai chiéu (x, y)). Tim duong di
ngan nhit qua hai dinh cho trude. Goi ¥: hién thuc giai thuat Dijistra trén Hadoop
MapReduce.



