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Program Prototype (v 0.20)

Class MR{
Map static public Class Mapper ««-{ =" " 2 e e |
i ) i Map #2375 j
static public Class Reducer «=={ ...
Reduce ; . |
B 1 } . Reduce #2345
main(){ S |
Configuration conf = new Configuration();
Job job = new Job(conf, “job name');
job.setJarByClass(thisMainClass.class);
g !
i job.setMapperClass(Mapper.class);
Bt job.setReduceClass(Reducer.class);

FileInputFormat.addinputPaths(job, new Path(args[0]));
FlleOutputFormat setOutputPath(Job new Path(args[l]))

........................................................................

JOb waltForCompIetlon(true)

1}
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t=% Program Prototype (v 0.18)
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Class MR{

Reduce
[

=
1

= (Pl

1}

static public Class Mapper -++{ Map #5578 ,

static public Class Reducer -++{

} S

main(){

JobConf conf = new JobConf( MR.class );

conf.setMapperClass(Mapper.class);
conf.setReduceClass(Reducer.class);

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

H 8 ok 2Bz ;N AE

JobClient.runJob(conf);
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Class Mapper (v 0.20)

Import org.apache.hadoop.mapreduce.Mapper,

class MyMap extends
INPUT INPUT
Mapper < ‘wev . vae
{ Class Class
[l = iEirerbleish INPUT INPUT

VALUE

publicvoid map (  &.  key,  Class

Class

OUTPUT
KEY
Class

value,

OUTPUT
VALUE
Class

Context context )throws I0Exception, InterruptedException

{
[] Wk doRan = AR = SRR [,
context.write( NewKey, NewValue);

}
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1 class MyMap extends MapReduceBase

. INPUT INPUT OUTPUT OUTPUT
implements Mapper < ‘wey . valE » KkEY 0| VALUE
2 |
3 |/ = s
. . INPUT INPUT
4 public void map ( key key, wvaLue value,
OUTPUT OUTPUT
OutputCollector< EY . VALUE > output,
Reporter reporter) throws IOException
0 {
6 [ Tk TESRGRE o A =1 SR T
7 output.collect( NewKey, NewValue);
8 }
9}
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Class Reducer (v 0.20)

Import org.apache.hadoop.mapreduce.Reducer;

class MyRed extends
INPUT INPUT OUTPUT OUTPUT
Reducer < oy | VALUE @ KEY -+ | VALUE
{ Class Class Class Class

Il = i,
INPUT INPUT
public void reduce ( ke key, Iterable< VALE > values,

Class

Context context) throws IOException, InterruptedExceptlon

{
[ Tk TERGRE o A =1 SR T
context.write( NewKey, NewValue);

}
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1 class I\/IyRed extends MapReduceBase

implements Reducer < ‘key' .| vatue o ke o | VALUE @ >

2 {

3 |/ = s

4 public void reduce ( kev  key, Iterator< “watve . > values,
OutputCollector< ~ °VEPT | SIS > output,
Reporter reporter) throws IOException

0 {

6 ] Bk SmAGEy S R N SR I3

I output.collect( NewKey, NewValue);

8 }

9}
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— Job.setCombinerClass(Class);

A 1 C 1
B 1 B 1
A 1 C 1 A 1 B 1
B | 1 B | 1 Combiner Combiner
A 2 B 2
A 1 B 1
B 1 C 1
Sort & Shuffle

Sort & Shuffle
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1 Class MyMapper extends Mapper<LongWritable, Text, Text, IntWritable> {
private final static IntWritable one = new IntWritable(1);

2 private Text word = new Text();
3 public void map( LongWritable key, Text value, Context context)
4 throws IOException , InterruptedException {
String line = ((Text) value).toString();
S § StringTokenizer itr = new StringTokenizer(line);
6 | while (itr.hasMoreTokens()) {
[ word.set(itr.nextToken());
8 context.write(word, one);
o M
T T nput T
L/ key <word,one>
/user/hadooper/inplt/a.txt
<no,1l>
...................... / = no o newsﬁ |S ) a = good = news <neW3,1>
No news is a good news. || T A T 1 T 1 <is, 1>

..................... AN itr || itr itr | itr itr itr | | itr <a 1>
\ \ <good, 1> 6/

line < news, 1>




1! Class MyReducer extends Reducer< Text, IntWritable, Text, IntWritable> {

2 g IntWritable result = new Intwritable();
3 public void reduce( Text key, Iterable <IntWritable> values, Context context)
' throws IOException, InterruptedException {
4 Lodntsum =0 _ _ _ :
SN 1 for (IntWritable val : values) 1 for (inti;i<values.length;i++){
6 ! L sum += val.get(): ! sum += values[i].get() '
7 *resultset(sum); }
8 ! context.write ( key, result);
18
<word,one>
<a 1>
<good, 1> NEWS <key,SunValue>
<is, 1> 1 — 1 <news, 2> ‘

< news, 121>

p.
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Word Count Sample (3)

Class WordCount{
main()
Configuration conf = new Configuration();
Job job = new Job(conf, “job name” );

Jo
Jo
Jjo
Fi

n.setJarByClass(thisMainClass.class);
n.setMapperClass(MyMapper.class);
n.setReduceClass(MyReducer.class);

elnputFormat.addInputPaths(job, new

Path(args[0]));
FileOutputFormat.setOutputPath(job, new
Path(args[1]));
Jjob.waitForCompletion(true);

I3
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— Javac , -classpath , hadoop-*-core.jar , -d , MyJava ,
MyCode.java
2. FE

— Jar ,-cvf , Mylar.jar ,-C , MylJava , .
3. {7
—  bin/hadoop , jar , MyJar.jar , MyCode , HDFS_Input/
+ HDFS_Output/

- 47 &P 17 P 4% 5 Hadoop_Home » bt v A TIHDFS o eninput B4k

. /MyJava = %S #2545 P & - ./input; ./ouput = hdfsig 2 S
L L et s s g AP & NLCHLC
* Myjar. jar = 5 1 % 34 ] a



<%, WordCountl 3% ()

cd SHADOOP_HOME
bin/hadoop dfs -mkdir input

1
2.
3. echo "l like NCHC Cloud Course." > inputwc/inputl
4

echo "I like nchc Cloud Course, and we enjoy this
crouse." > inputwc/input2

5. bin/hadoop dfs -put inputwc inputwc
6. bln/hadoopdfs Is mput

2 -la 1nput

Fo nu1 2 lTwm

-IW-r--r- Lf T TOnp 2B 2009-0%-22 12:15 fugerfwane/input/inputl
STW-t--T-- 3 ST ronp 52 2009-03% H 12:15 fuzerfwanefinpot/input?
wanedvFro:/opt/hadoopt
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1. siEWordCount.java
2. mkdir MyJava

3. jJavac -classpath hadoop-*-core.jar -d MyJava
WordCount.java

4. jar -cvf wordcount.jar -C MylJava .
5. bin/hadoop jar wordcount.jar WordCount input/ output/

- &7 i {7 P &% 5 Hadoop_Home ( #] 3 hadoop-*-core.jar )
- javac¥hi#pF 2 & classpath, fehadoop jarpE# #
- wordcount. jar = #E s %N 0 R TEFF 2 frclass name

 Hadoopi€ 1748 3 B> 23 input #&*3hdfs}t - 12 i{ hadoop4 47 i&
¥ ®R 74 (wordcount. Jar) % ®,4 2 % Bnodediic v 425 e

2 d javagaZ N@/
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#

‘% WordCountl FO3 (1)

vane@yPro: fopt/hadoopd mkdir Mvlava

yaneldvFro:/opt/hadoopE javac -claszpath hadoop-*-core.jar -d Mvlawa WordCount.jawva
yane@dvFro:/opt/hadoopd jar -cwf wordcount.jar -C Hylawva .

i panifest

Fhiz D WordCount.class {aa—ISIEJiE%—T4D)fEE%E 51%)

%ﬁiE'Zerdﬂount$Eeduce.class (EE=15910  E=nd2 [ [BE&GE 59%)

FiE D WordCountIMap.clazs (8=1918( ==795"( BE&E 58%)

vane@vPro: fopt/hadoop® bin/hadoop jar wordcount.jar WordCount input! output!
D9/0%3722 11:39:01 WARN mapred.Jobllient: Uze GenericOptionzParser for parzing the argu
mentz. Applications sheould implement Tool for the zame.

O9/0%3722 11:39:01 TNFD mapred.FilelnpotFormat: Total input paths to procezs @ |

O9/0%722 11:39:01 TNFD mapred FilelnpotFormat: Total input paths to procezz @ |
090522 11:39:02 TNFD mapred._ JobClient: RBunning job: job 200903201526 0007
D9/03/22 11:39:02 THFD mapred.JobClient: map 0% reduce 0%

09/03/22 11:39:08 IHFD mapred.JobClient: map 100% reduce 0%

090522 11:39:15 THNFD mapred._ JobClient: Job complete: job 200903201526 0007
090522 11:39:15 THNFD mapred._ JobClient: Counterz: 16

09/0%/22 11:39:15 TNFD mapred.JobClient: File Svatens

09/0%/22 11:39:15 TNFD mapred.JobClient: HDFS bytezs read=%20950

09/0%/22 11:39:15 TNFD mapred.JobClient: HDFS bytes written=130568
09/0%/22 11:39:15 TNFD mapred.JobClient: Local bytez read=168448
09/0%/22 11:39:15 TNFD mapred.JobClient: Local bytez written=336932
09/03/22 %{:39:15 INFO mapred.Jobllient: Job Counters

U89/ 03722 :29: 15 INFO JobClient:

Lannched redoce ftasks=l

mapred.
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WordCount i & &

WordCount2

¥ oA

7
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! ? S

% (#% 4 WordCount #17% 3)

echo "\." >pattern.txt && echo "\," >>pattern.txt
bin/hadoop dfs -put pattern.txt ./
mkdir MyJava?2

Javac -classpath hadoop-*-core.jar -d MyJava2
WordCount2.java

jar -cvf wordcount2.jar -C MyJavaz2 .

7z 18]
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— bin/hadoop jar wordcount2.jar WordCount2 input
output2 -skip pattern.txt dfs -cat output2/part-00000

wane@vPro:
Cloud 7
Conrge 2
I
WCHC

and

enjoy
like
nche
thig

Wwe

l
l
conrge |
)
l
l
l
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— bin/hadoop jar wordcount2.jar WordCount?2 -
Dwordcount.case.sensitive=false input output3 -skip
pattern.txt

and
¢ lond

2
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AR Tool

« 2 Hadoop s £ 34 7 g R
-conf <configuration file>
-D <property=value>
-fs <local|namenode:port>
-jt <local|jobtracker:port>

e FWlE A 2 d BN AT

— ToolRunner.run(Tool, String[])

21
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DistributedCache
c KREHFTFRHFIIPM IR HE
AN S S LR A S = 2 )
%
— 4epattern.txt4y

 DistributedCache.addCacheFile(URI,conf)
— URI=hdfs://host:port/FilePath

/_2;.
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»# 2 Options without Java

———————

« k2 *XHadooptzzt £_* Java’g it » iz Map/Reduce
BH AR A - & * Javak B
« Hadoop Streaming
- REEFSHIL o REHT H#@FZ (4
PHP) % * F]Hadoop=rmapperf-reducer
« Hadoop Pipes : C++ API

23
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Hadoop #% & 3527% i 7% c0APl > 755 B 3 —*ﬁ
Z & %3 >>Map Reduces)g 5 ;2 » H i
‘H‘J ET_’ 2 l‘/\ k)—‘l q,\‘ };i_ %J_

+ % i HadoopenAPl > B T {7 A $7iE B AR5
w52 % £ Map-Reduce 2 2 Key-Value
¢ FFH’EE

— aﬁStreammgﬁ Pipesegijir » & % )ﬁ_,? B Fde
4% 7\ % < 3] Hadoop ! #& 7
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Fe 3B BE 0 F B et ? NE/M_Z},




