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MapReduce is a patented software framework introduced by
Google to support distributed computing on large data sets on
clusters of computers.

R p ¥R ¥ dhmap & reduce S ¥k -

The framework is inspired by map and reduce functions commonly
used in functional programming, although their purpose in the
MapReduce framework is not the same as their original forms

— Map( . ) : Source: http://en.wikipedia.org/wiki/MapReduce
e Ex.[1,2,3,4]—-(*2)->[2,4,6,8]
— Reduce(...):

« [1,2,3,4]-(sum)->10
Logical view of MapReduce

 Map(k1,v1) -> list(k2,v2)

* Reduce(k2, list (v2)) -> list(v3)


http://en.wikipedia.org/wiki/MapReduce
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ab sqrt(a + b)
cd sqrt(c + d)

10 00 3.0
32 0.8 32.0 $ ?

1.0 14.0 1.0 (0,sqgrt (1.0 + 0.0 + 3.0))
- ] (1,sqrt (3.2 + 0.8 + 32.0))
. 2,sqrt (1.0 + 14.0 + 1.0
Input File (s sare )
001.0 // A[0][1l] = 1.0 (0,1.0)
010.0 // A[O][1l] = 0.0 (0,0.0) erdliee
02 3.0 // A[0][2] = 3.0 map »(0,3.0)
10 3.2 // A[1][0] = 3.2 (1,3.2)
110.8 // A[1][1] = 0.8 (1,0.8) | sort/ (0,{1.0,0.0,3.0})
(1,{3.2,0.8,32.0})
12 32.0 // A[1]1[2] = 32.0 (1,32.0) ELEE 77 (2, (1.0,14.0,1.0})
20 1.0 // A[2][0] = 1.0 [ (2,1.0)
21 14.0 // A[2][1] = 14.018P 7 » 14 0
22 1.0 // A[2]1[2] = 1.0 (2,1.0)
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o Large Data Set  Text tokenization
* |ndexing and Search
+ T fR X

* Data mining
* Parallelization » machine learning

*_http://www.dbms2.com/2008/08/26/known-applications-of-mapreduce/

*_http://wiki.apache.org/hadoop/PoweredBy



http://www.dbms2.com/2008/08/26/known-applications-of-mapreduce/
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Class MR{ PR VEIEICIEIESIET IR PR EIERSE R, :
Map static public Class Mapper -+ { Mapper A% 3 25
B ; e ',
. }statlc public Class Reducer ---{ Pedlieer ﬁff.;(\‘ Pt
B main(){
Configuration conf = new Configuration();
Job job = new Job(conf, “job name"");
job.setJarByClass(thisMainClass.class);
o job.setMapperClass(Mapper.class);
ET\L_’ job.setReduceClass(Reducer.class);
5k FileInputFormat.addInputPaths(job, new Path(args[0]));

H

FileOutputFormat.setOutputPath(job, new Path(args[1]));
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Job.waltForCompletlon(true),
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Prodgril Proioiyoz (v 008

Class MR{

Map 1 static public Class Mapper «--{ | \
i : } LB e

Reduce static public Class Reducer ---{ -------------- i
i } - Reduce #2375

main(){

JobConf conf = new JobConf( MR.class );
conf.setMapperClass(Mapper.class);
conf.setReduceClass(Reducer.class);

YA

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

JobClient.runJob(conf);
13
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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 {
. § tring line = ((Text) value).toString();
6 |
’ word.set(itr.nextToken());
& context.write(word, one);
9
o
/ Lty > <word,one>
/user/hadooper/input‘fa.txt / |
<no,1l>
...................... ko >P news’J- is >har>b good PP news <news . ] >
............ O X K 5 X X :
No news is a good news. \ \ \ \ \ \ \ <is, 1>
""""""""""" AN itr || itr itr | itr| itr itr itr <a 1>
\ \ <good, 1>
| e <news, 1> §
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class MyReducer extends Reducer< Text, IntWritable, Text, IntWritable> {

IntWritable I'CSlllt = new IntWritable();

public void reduce( Text key, Iterable <IntWritable> values, Context context)
throws IOException, InterruptedException {

int sum = 0;
~ Tor (IntWritable val: values )~ ~ ~ "1
sum += val.get(); :

— resultset(sutm)yr ——————--——— -
context.write ( key, result);

for (inti ;i< values.length ;i++){
sum += values[i].get()

h

<word,one>

<a, 1>

<good, 1>

<is, 1>

<news, 121>

<no, 1 >

<key,SunValue>

<news, 2>

14
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Class WordCount{

1

main()
Configuration conf = new Configuration();
Job job = new Job(conf, “job name” );
job.setJarByClass(thisMainClass.class);
job.setMapperClass(MyMapper.class);
job.setReduceClass(MyReducer.class);
FileInputFormat.addInputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));
job.waitForCompletion(true);

15
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