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Hadoop ££#F (55 9 D

——MapReduce #] 2 Z 15

1. HRERE

“HEEE” TERN T EBENN AT BB SR T AR ML, SR
HHEEE ERBAERP A, R H & ) A SRR S LB A AT 55 i) K B
FH. AN XA S MapReduce 2P B

1.1 SEfHIR

X HE SO B AT 5 . B SR R ERAT AR
FEBIEIA DT B :
1) filel:

2012-3-1 a
2012-3-2b
2012-3-3 ¢
2012-3-4d
2012-3-5a
2012-3-6 b
2012-3-7 ¢
2012-3-3c¢c

2) file2:

2012-3-1b
2012-3-2a
2012-3-3b
2012-3-4d
2012-3-5 a
2012-3-6 ¢
2012-3-7d
2012-3-3c¢c

BRI Say HS 40T s -

2012-3-1a
2012-3-1b
2012-3-2a
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2012-3-2b
2012-3-3b
2012-3-3¢c
2012-3-4d
2012-3-5a
2012-3-6 b
2012-3-6 ¢
2012-3-7 ¢
2012-3-7d

R L E R A B br A LR I EE I SO I — R R 7R o B —
Ko BATERTIIR AR B[R — N E s I T AL % L4 — & reduce HLs, ToIRIXAHdE
HILZ AR, REAERAER PR — T LT . BARE reduce MNP 1% LAEHE 1
N key, TfixT value-list WY& E3K . 24 reduce UK E—<key, value-list>F Bt H £ key
SHIRH I key H, FFR value B T E

7£ MapReduce JiFEH, map [ Hi<key, value>2Z i shuffle i 72 5 4 pli<key, value-list>
Ja &84 reduce. BT LA U7 reduce i AN AT LR HEH map HI%H key NONEHE, value
1R 4h8RHE, map Hith BdE 1 key WEHE, T 7R XA S R RN BER AR S )
—ATWEE, FTLL map BB SE AT S5 B2 fER A Hadoop ERNHIEMEIAN T N2 )5,
value B N key, FEFZEHH Fit i value f£2 ). map FHILERL shuffle 22 J5
245 reduce. reduce YA ZE R key A2 /DA value, ‘& EIRKAN key & il 4t
1 key, FEHHEATCL T Chart 0 value # IR BT 7)o

1.3 A

FEF ARSI R s :

package com.hebut.mr;
import java.io.IOException;
import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;
import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Job;

import org.apache.hadoop.mapreduce.Mapper;

import org.apache.hadoop.mapreduce.Reducer;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
import org.apache.hadoop.util.GenericOptionsParser;
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public class Dedup {

//map i A\ it value & i 25 H 2 M key ., H e
public static class Map extends Mapper<Object, Text, Text, Text>{
private static Text Line=new Text();//fH17 %l

e S N ET
public void map(Object key,Text value,Context context)
throws IOException,InterruptedException{
Line=value;
context.write(Lline, new Text(""));

//reducelii A\ Tkey & il 3% H A s key b, FEEFHH
public static class Reduce extends Reducer<Text,Text,Text,Text>{
//EHlreduce i %
public void reduce(Text key,Iterable<Text> values,Context context)
throws IOException,InterruptedException{
context.write(key, new Text(""));

public static void main(String[] args) throws Exception{
Configuration conf = new Configuration();
/ /I IZETER TR
conf.set("mapred.job.tracker", "192.168.1.2:9001");

String[] ioArgs=new String[]{"dedup_in","dedup_out"};
String[] otherArgs = new GenericOptionsParser(conf,
ioArgs).getRemainingArgs();
if (otherArgs.length != 2) {
System.err.println("Usage: Data Deduplication <in> <out>");
System.exit(2);

Job job = new Job(conf, "Data Deduplication");
job.setJarByClass(Dedup.class);

// ¥ EMap. CombineflReducekb#
job.setMapperClass(Map.class);
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job.setCombinerClass(Reduce.class);
job.setReducerClass(Reduce.class);

/ /U E 2R
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(Text.class);

/ /BB NN H Sk

FileInputFormat.addInputPath(job, new Path(otherArgs[0]));
FileOutputFormat.setOutputPath(job, new Path(otherArgs[1]));
System.exit(job.waitForCompletion(true) ? @ : 1);

1.4 IG5 R

1) &R EE
BT Eclipse FIHIH “DFS Locations” 7E “/user/hadoop” H % T 8 & 4 A\ 14 “ dedup_in”
R (FYE: “dedup_out” ATFEANE . WK 1.4-1 Frx, c&sIhtliE.
4 =| DFS Locations
4 M Win7ToHadoop
4 '=| DFS Locations 4 [= (4)
4 f Win7ToHadoop = HebutWinOs (2)
4 = @) [= TestDir (0)
b = HebutWinOS (2) 4 [~ user (1)
= TestDir (0) 4 = hadoop (6)
4 [= user (1) = _cygwin (6.4 Gb, rl)
4 [= hadoop (6) 4 (= dedup_in (2)
= cygwin (6.4 Gb, r1) |2 filel.et (96.0 b, r3)
= dedup_in (0) = file2.txt (96.0 b, r3)

b = input (1) b = input (1)
= output (3) I [= output (3)
P = test (2] I = test (2]
= xiapi (0] = xapi (0)
[ [= usr (1} I = usr (1)

Kl 1.4-1 & “dedup_in”

1.42 AL “file*.txt”

SRIGIEA L ST A txt SO, 18T Eclipse A% %] “/user/hadoop/dedup _in” LI,
W/I\ txt SCAFI AN “SEpIRER” A ST —FE. Wl 1.4-2 FoR, Bh btz )G

M SecureCRT AL & F “Master.Hadoop” [FJHHE

[hadoop@Master ~1$ hadoop fs —ls dedup in

Found 2 items
rw—r——r—-— 3 hadoop supergroup

rw—-r——r—— 3 hadoop supergroup
[hadoop@Master ~1$

A M NE I 1.4-3 Pik:

UESERAT EARBTPIAS ST

96 2012-03-09 23:45 Suser/hadoop/dedup_in/filel. txt
96 2012-03-09 23:45 Suser/hadoop/dedup in/file2. txt

9009,
2558
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[hadoop@Master ~1$ hadoop fs —cat dedup in/filel. txt
2012-3-1 a

2012-3-2

2012-3-3

2012-3-4

2012-3-5

2012-3-6

2012-3-7

2012-3-3 ¢

[hadoop@Master ~]$ hadoop fs —cat dedup_in/fileZ. txt
2012-3-1 b

2012-3-2

2012-3-3

2012-3-4

2012-3-5

2012-3-6

2012-3-7

2012-3-3 ¢

[hadoop@Master ~1%

1.4-3 SCMF “file*.txt” A%¥
2) BEIBITER
X A4 &5 Eclipse ) “DFS Locations” H “/user/hadoop” SCAFIEEATIlHT, X4
RIZ H—A “dedup out” fF¥, HEMHA 3 N, SAEFTIFXE “part-r-00000”
fF, £37F Eclipse FHHAEAE B R HK. WK 1.4-4 Fis.

[ Project Explorer 2 = <fg>| o 7 T B[ Dedupjava ( hdfs://192.168.1.2:9000/user/hadoop/dedup_out/part-r-00000 EX-\
= @ ~|]2012-3-1 a
= HebutWinOS (2) i igii —g—; b
= TestDir (0) 010 3 :
= bl r| 2812-3-3 b
& hadoop [7) A | 2e12-3-3 ¢
=/ cygwin (6.4 Gb, r1) 2812-3-4 d
= dedup_in (2) 2812-3-5 a
= dedup_out (3) ;gi;—g—: b
-3-6 ¢
= =i 2012-3-7 ¢
2 _SUCCESZT0.0 b, r3) _ || 2e12-3-7 4
|2 part-r-00000 (144.0 b, r3)
= input (1)
(= output (3)
= test (2)
= xiapi (0)
= usr (1)

1.4-4 iBi745

RIS, ARFT AN B — N A RAT T2 A U R 45 R e 75— 2

2\ BIEHF

“BEEHERR R VF 2 SEBME S PAT I ESE N S — LA, PSR AR SR L Sl
SLE G| XA EEIANEE R BN, RN R AR AT RIS A, Dyt — S
BAEITIF 2R T NZ AR B

Q@@QQ NH e IR
=J57
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2.1 SEflFER

SN SO B AT HEY o ST AT AN AN, B AR, B
REEHH PRATH AR R ECE, Hd, MR IEBEEE R G HIRE T ISR, 5
AMRERIRRHEE -

FEBISIN :

1) filel:

2

32
654
32

15
756
65223

2) file2:

5956
22
650
92

3) file3:

26
54

R H -

15
22
26
32
32
54
92
10 650
11 654
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12 756
13 5956
14 65223

2.2 it B

AL Z R AR T T, #28 MapReduce 13 2 (52 % 22 1R AR B 72
MapReduce SREF AT, 2&&H 0l IRHZXARINGHT, MATEE CHSEA&R
HirWe ? & %25 EN

BRAMAHZATEAFTE JFEREAHFIN . ER%E key E#THFR, R
key NE[%E int () IntWritable 5%, Hi4 MapReduce 1% ME¥7 K/ 5t key HEFF, WIHR key
NEHE A String 1) Text 287, 784 MapReduce 1% /& 5 BT 755 77557 § HE 7

TR T IR, FRATATE ROZ A F 2% int [ IntWritable BUEHR S5 7. 2 SE
map AN EE ALK IntWritable 78, SR JS1ER key {EfTH (value fEE ). reduce |
<key, value-list>2 J&, ¥HHINKI key 1E N value Hith, FHHR¥E value-list FnE D E &
B ) key CEPARES A linenum) & — N4 R4 E, B8040 key HIALIK.
B R IR XM E P BB BL B Combiner, 1 /& 7 MapReduce 122 AN | Combiner.
X FEEE K N AE A map A1 reduce 3t B4 BEWE 5ERATESS T -

2.3 PR

FEF ARSI R s :

package com.hebut.mr;
import java.io.IOException;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Job;

import org.apache.hadoop.mapreduce.Mapper;

import org.apache.hadoop.mapreduce.Reducer;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
import org.apache.hadoop.util.GenericOptionsParser;

public class Sort {

/ /map K i N ) value 1L IntWritable 287, {E N4 HI ) key
public static class Map extends
Mapper<Object,Text,IntWritable, IntWritable>{

20992,

N SR eFEIE
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private static IntWritable data=new IntWritable();

/ /523 map BRI
public void map(Object key,Text value,Context context)
throws IOException,InterruptedException{
String line=value.toString();
data.set(Integer.parseInt(line));
context.write(data, new IntWritable(1));

//reduce ¥ AN H 1 key &l 25 H 28 1 key |,

/3R E R YRR T value-1list TR AN EHE key 1% H AL

// M4 R linenumk A K key RIALIX

public static class Reduce extends
Reducer<IntWritable,IntWritable,IntWritable,IntWritable>{

private static IntWritable Linenum = new IntWritable(1);

/ /53 reduce PREL
public void reduce(IntWritable key,Iterable<IntWritable> values,
Context context)
throws IOException,InterruptedException{
for(IntWritable val:values){
context.write(Llinenum, key);
Linenum = new IntWritable(linenum.get()+1);

public static void main(String[] args) throws Exception{
Configuration conf = new Configuration();
/[ E A TEAR G
conf.set("mapred.job.tracker", "192.168.1.2:9001");
String[] ioArgs=new String[]{"sort_in","sort_out"};
String[] otherArgs = new GenericOptionsParser(conf,
ioArgs).getRemainingArgs();
if (otherArgs.length != 2) {
System.err.println("Usage: Data Sort <in> <out>");
System.exit(2);

A

79009
AL

N SR eFEIE
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Job job = new Job(conf, "Data Sort");
job.setJarByClass(Sort.class);

/ /% & Map Al Reduce 4bFHES
job.setMapperClass(Map.class);
job.setReducerClass(Reduce.class);

/BRI
job.setOutputKeyClass(IntWritable.class);
job.setOutputValueClass(IntWritable.class);

/ /BN H Sk

FileInputFormat.addInputPath(job, new Path(otherArgs[0]));
FileOutputFormat.setOutputPath(job, new Path(otherArgs[1]));
System.exit(job.waitForCompletion(true) ? @ : 1);

2.4 RIggER

1) #EZNREE
JEId Eclipse FIHIH “DFS Locations” 7E “/user/hadoop” H 3% TG &% A\ C4F “sort_in”
A (F&VE: “sort_out” ANFEEIE.) WE 2.4-1 Pron, C&BIIEIE.
4 =| DFS Locations
s % Win7ToHadoop

4 = DFS Locations 4 = (2
4 i Win¥ToHadoop 4 = user (1)
PR ) 4 = hadoop (4)

|=| cygwin (6.4 Gb, r1)
> [= dedup_in (2)
> [= dedup out (3)

4 [= user (1)
4 = hadoop (4]

= cygwin Fﬁ.-‘-l Gb, r1) o sortin )
» (= dedup_in (2) 2 filelidt (32.0 b, r3)
> L= dedup out (3) 2 file2.txt (19.0 b, r3)
(= sort_in (0} = file3.txt (110 b, r3)
s = usr (1) > = usr (1)
K 2.4-1 A% “sort_in” K242 A& “file*.txt”

SRTETEAR MG S = txt SO, dlid Eclipse A% % “/user/hadoop/sort_in” (A,
A txt SCHFR A SRR IR =AN SO — . WiE] 2.4-2 FoR, B bR G
M SecureCRT iZEALE A “Master.Hadoop” HIHFEIE LA AL =S4,
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[hadoop@Master ~1$ hadoop fs —ls sort_in
Found 3 items
-rw—r——r—— 3 hadoop supergroup 32 2012-03-10 04:53 /user/hadoop/sort_in/filel. txt

—-rw—r—r-— 3 hadoop supergroup 19 2012-03-10 04:53 /user/hadoop/sort_in/file2. txt
—-rw—r—r—— 3 hadoop supergroup 11 2012-03-10 04:53 /user/hadoop/sort_in/file3. txt
[hadoop@Master ~1%

BEWAN AN AL 2.4-3 Fis:

[hadoop@Master ~1$ hadoop fs —cat sort_in/filel.txt
2

32

654

32

18

756

65223

[hadoop@Master ~]$ hadoop fs -cat sort _in/file2. txt
5956

[hadoop@Master ~]1$ hadoop fs -cat sort_in/file3. txt
26

54

6

[hadoop@Master ~]%

B 2.4-3 SCfF “file.ixt” A%
2) BEEBITER
X I FA 1A T Bclipse 1) “DFS Locations” H' “/user/hadoop” SCAFRHEATIIHT, X B2
KIZ H—A “sort_out” I, HEMEA 3 N, SREFT AL “part-r-00000” SCAF,
21F Eclipse FIHHAEN B H K, G 2.4-4 iR,

[ Project Explorer 32 B g | % ¥ < 0|0 sortjava |’ hdfs://192.168.1.2:9000/user/hadoop/sort_out/part-r-00000
"= DFS Locations j= 1 2
M WinTToHadoop 2 6
3 15
2
= 4 22
= user (1} 5 26
= hadoop (5) 6 32
=] cygwin (6.4 Gb, r1) 7 32
= dedup_in (2} 8 54
= dedup_out (3} i@ 220
& sertin (3) Il 11 654
= sort_out (3) 3 12 756
= logs (1) 13 5956
5| SUCCES£ (0.0b, r3) 14 65223
2 part-r-00000 (810 b, r3) | |
= usr (1)
K 2.4-4 BITER

3\ RIS

“CPBIRGT EERREREERZ M “WordCount” #ilF, W] DAL /EEA FiiAs
MR, %S 3 Z R K M R AT RS .

ﬁq}@@ Q KA e iR
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3.1 Lk

XSO B BEAT LS 22 A P A G SN ST AT A S N — AR AR A
AN ERST, WRA 2 118, WA 22RO — AN S ZORAE S R AT A P A TE] R
Mk, Hrb, B RRZANES, 8 MERFY RS

FEAEI :

1) math:
K= 88
2= 99
T 66
XN 77

2) china:
k= 78
2= 89
T 96
AN 67

3) english:
k= 80
220 82
1 84
XIS 86

FEAETH -
k= 82
2|0 90
T 82
AN 76

3.2 it Bk

THE AP GHE— M “ WordCount” %1+, FiREE— T FF K MapReduce #2/7 1]
TFE . FEFFELFEPIE20 N 25 : Map #7 F1 Reduce #5843, 43 SE8 7 map 1 reduce HIZEE
Map AEERR 2 — NGRS, ST AR B I R — 47 R s — > AR i e 44 A
AR —F} 45, Mapper AbEEFEUHE & H InputFormat 73 fiid i, H A InputFormat ff)
1E F 2 B L V) E sl N 52 InputSplit, &F— InputSlit ¥ B —> Mapper 1 51 b F .
41, InputFormat FIAHEf T —> RecordReader HI5ZHH , 37K —™ InputSplit fiE T Fi<key,value>

JPQ@

ALAAO

N SR eFEIE
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KHRUEZE T map BE%L. InputFormat fJERIAE /& TextInputFormat, ‘B A, %474
SCARY)E R InputSlit, F1H LineRecordReader ¥ InputSplit T ili<key,value>*f, key /&2{T7E
CARFIAIE, value f& S HT—1T .
Map 45 R 2xil it partion 7 & #l| Reducer, Reducer ##5¢ Reduce #1E 5, il LAk
3 OutputFormat #i i .
Mapper F & A 125 B3 <key,value>, 2i%F| Reducer HHEAT &I, A IHMIN{E, H
AATF] key B8 /A X 3% 2[R — /> Reducer . Reducer #& A F /7 %€ il Reducer 28 Hi LA,
BRI key FIXA key XM HIFTA value [1—AN%EAES, R IEA Reducer I E R 3o
Reduce HJ%5 5% i Reducer.Context 1] write J7 v % H 2 504+

3.3 ARG

S ZAMEY (N

package com.hebut.mr;

import
import
import

import
import
import
import
import
import
import
import
import
import
import
import
import

java.io.IOException;

java.util.Iterator;

java.util.StringTokenizer;

org.
org.
org.
org.
org.
org.

org

org.
org.
org.
org.
org.
org.

apache.hadoop.
apache.hadoop.
apache.hadoop.
apache.hadoop.
apache.hadoop.
apache.hadoop.
.apache.hadoop.
apache.hadoop.
apache.hadoop.
apache.hadoop.
apache.hadoop.
apache.hadoop.
apache.hadoop.

public class Score {

conf.Configuration;

fs.Path;

io.IntWritable;

io.LongWritable;

io.Text;

mapreduce.Job;

mapreduce.Mapper;

mapreduce.Reducer;
mapreduce.lib.input.FileInputFormat;
mapreduce.lib.input.TextInputFormat;
mapreduce.lib.output.FileOutputFormat;
mapreduce.lib.output.TextOutputFormat;
util.GenericOptionsParser;

public static class Map extends
Mapper<LongWritable, Text, Text, IntWritable> {

// SZFL map B %S

public void map(LongWritable key, Text value, Context context)

throws IOException, InterruptedException {
/1 BN B ASCA S R EHE AL String

String line =

value.toString();

QQ KR e B 1E
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11 SN HCR & S eAT HEAT 4 81

StringTokenizer tokenizerArticle = new StringTokenizer(line, "\n");

/7 53— AT AT A
while (tokenizerArticle.hasMoreElements()) {
/] BATHERE R G)

StringTokenizer tokenizerLine = new StringTokenizer(

tokenizerArticle.nextToken());

String strName = tokenizerLine.nextToken();// “F/EUE4
String strScore = tokenizerLine.nextToken();// &%)

Text name = new Text(strName);
int scorelInt = Integer.parseInt(strScore);
// 44 R R S

context.write(name, new IntWritable(scoreInt));

public static class Reduce extends
Reducer<Text, IntWritable, Text, IntWritable> {
// SZH reduce B3
public void reduce(Text key, Iterable<IntWritable> values,

Context context) throws IOException, InterruptedException {

int sum = 9;
int count = 0;

Iterator<IntWritable> iterator = values.iterator();
while (iterator.hasNext()) {
sum += iterator.next().get();//
count++;// St B FIRH %L

TR

int average = (int) sum / count;// il T kai
context.write(key, new IntWritable(average));

public static void main(String[] args) throws Exception {

o~

AN
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Configuration conf = new Configuration();
/] XA TEAR
conf.set("mapred.job.tracker", "192.168.1.2:9001");

String[] ioArgs = new String[] { "score_in", "score_out" };
String[] otherArgs = new GenericOptionsParser(conf, ioArgs)

.getRemainingArgs();
if (otherArgs.length != 2) {
System.err.println("Usage: Score Average <in> <ou
System.exit(2);

Job job = new Job(conf, "Score Average");
job.setJarByClass(Score.class);

// ¥ B Map. Combine Al Reduce 4bFHS
job.setMapperClass(Map.class);
job.setCombinerClass(Reduce.class);
job.setReducerClass(Reduce.class);

/] BRI
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(IntWritable.class);

/] BENREIEE S BN EdEtsplites, #24t—1RecordReder[fszHl

job.setInputFormatClass(TextInputFormat.class);
// HAE—A RecordWriter MUSZHL, Tt EE T
job.setOutputFormatClass(TextOutputFormat.class);

/] VBN H %

t>");

FileInputFormat.addInputPath(job, new Path(otherArgs[0]));

FileOutputFormat.setOutputPath(job, new Path(otherArgs[1]));

System.exit(job.waitForCompletion(true) ? @ : 1);

3.4 g4 R

D) #EEAESE

3L Eclipse FTH ) “DFS Locations” 7E “/user/hadoop” H 5% T 81 &4 A SCF “score_in”

I (FiE: “score out” AHREAIE.) WK 3.4-1 Fiw, &I,

o

QQ KR e B 1E

A
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4 =] DFS Locations
4 f} Win7ToHadoop

4 =] DFS Locations ce @
4 [= user (1)
4 % Win7ToHadoop 4 (= hadoop (6)
4 = (4 | cygwin (6.4 Gb, r1)
4 = user (1) b (= dedup_in (2)
4 = hadoop (B) b [~ dedup out (3)
= cygwin (6.4 Gb, r1) B |[Eb score in (3)|
b (= dedup_in (2) | chinatxt (47.0 b, r3)
[ = dedup_out (3) |Z| english.txt (47.0 b, r3)
| = score_in (0)| 2| math.txt (47.0 b, r3)
> [= sortn (3) P = sortin (3)
[ [= sort_out (3] P = sort_out (3)
I (= usr (1) [ = usr (1)
3.4-1 A% “score in” K342 EE=T15%

SRIGTEARHL A 7 = A txt CAF, J8id Eclipse A% %] “/user/hadoop/score in” (A&,
A txt STPFR A A “SEBIA = AN — e W 3.4-2 R, R BfEZ A
Fk: SURSCAFRIGAS N “UTF-87, BRIAN “ANSI”, ATLLZA 7 I, AR

S HIELRS .
M SecureCRT AL E A “Master.Hadoop” HIHHAEIESLIRAT AL =S4

[hadoop@Master ~1$ hadoop fs —ls score_in

Found 3 items
47 2012-03-10 18:25 /user/hadoop/score in/china. txt

47 2012-03-10 18:22 /user/hadoop/score_in/english. txt
/user/hadoop/score_in/math. txt

3 hadoop supergroup
=rw-r=—r—— 3 hadoop supergroup

g

r

“rw-r—r——

hadoop supergroup 47 2012-03-10 18:25
Bk

-rw-r—r—
[hadoop@Maste

B/E AN A 3.4-3 Fis:

[hadoop@Master ~]$ hadoop fs —cat score_in/math. txt

= 88

Fvy 99

I A 66

R 7 77

[hadoop@Master ~]1$ hadoop fs —cat score_in/china. txt

TR = 78

Fw 89

E Y

KA 67

[hadooptﬂMaster “1$ hadoop fs —cat score_in/english. txt
80

84

[hadoop@Master

K343 = RSGIHNE

. R

99009,
AL

N SR eFEIE
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2) BERBITER

X FA1 14 5 Eclipse [ “DFS Locations” H “/user/hadoop” SCAFIEEATIlHT, X4
KILZ H—A~ “score_out” U, HEMEA 3 N3, ARIEH AL “part-r-00000” LA,
21E Eclipse HHE AR BRH K. WK 3.4-4 iR,

I Project Explorer i -] <f;> | =] Score.java = hdfs://192.168.1.2:9000/user/hadoop/scare_out/part-r-00000
= DFS Locations - Z=[1] 0@
M Win7ToHadoop ThHa2
& @ B 76
= user (1) gﬁ: 82
= hadoop (7)
= cygwin (6.4 Gb, rl1)
= dedup_in (2)
= dedup_out (3)
= score_in (3]
= score_out (3)
= _logs (1

=] _SUCGHESS (0.0 b, r3)
|Z| part-r-00000 (43.0 b, r3)
= sort_in (3)
= sort_out (3)
= usr (1)

Kl 3.4-4 217453

4, BIRXKEL

HI T A SE AR AE RS EEAT — LU AR AL B, Dyt — B RO ST A . “ BREROREK”
XA LI ZE SR MG B IR EEER, R R EEE TR S A Bz, T
T HE N IXAS LB o

4.1 SEBiHR

e child-parent (BF——BE) £, ZRHiH grandchild-grandparent ()
T—59) L.

RGNS s

file:
child parent
Tom Lucy
Tom Jack
Jone Lucy
Jone Jack
Lucy Mary
Lucy Ben
Jack Alice
Jack Jesse
Terry Alice
Terry Jesse
Philip  Terry

N R eTETE
’_’S\)C/Ei)(j\)(i@ uml.org.cn
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Philip  Alma

Mark Terry
Mark Alma
FIGRAR K R 1 -
254 Mary Ben Alice Jesse
L HE Lucy Jack Terry Alma
%1 Tom Jone Philip Mark
K 4.2-1 Fjgit
FEG 5 H 0 R s
file:
grandchild grandparent
Tom Alice
Tom Jesse
Jone Alice
Jone Jesse
Tom Mary
Tom Ben
Jone Mary
Jone Ben
Philip Alice
Philip Jesse
Mark Alice
Mark Jesse

IIHTIEA LA, AR E AT RS, IERA)R AR parent 5 AL ZE ) child 51,

HERMARRER—AK.

TR R B R P B AL P 7 22 45 2 —— “ grandchild--grandparent” . ZH]
MapReduce fEHIXANSEH], B IEMIZE B SEIRN BERE: HIORSEEIRE;
=P i) 3R

% 1& %] MapReduce [ shuffle It #2240 A1) key 2 IEHAE—L, ArCART LK map 4554
(1) key W B BAFERENF, RGP ARRES B A ERAE R 7. BSBIFHEI ik

R

LR )2 /e R parent FIFIAG KL child 41, HAERFARZR—AK, PreAfE map

N SR eFEIE

79009
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M BBt s N 2055 43 B % child A1 parent 2 J5, 26 parent & & key, child B & & value
AT, IEENASR: FEE—XF child A1 parent H1 i child ¥ & /& key, parent ¥ &
value #ATHIH, 1ERNAR. ATRSBBFHNALAR, FEERB D value HFEIN EAES
FKHME R, AT value [ String P4 AN B 75 1 #oORER, N EFF 2 FRAR. X
FELE map BISE RAPIE R T A RN K, SRJGHE shuffle iR 58 e . reduce 420 F)IE
Bmai R, Hrh &4 key 1 value-list #iALE | “grandchild--grandparent” K% . HUHEEA
key [ value-list BEAT AT, 5 2R FH 11 child N —NE04, AR parent TN —AN204,
RIEXTRAN AR R/RBR R BE SR T

4.3 AR

FEFP AW N s

package com.hebut.mr;

import java.io.IOException;

import

import
import
import
import
import
import
import
import
import
import

public

java.util.*;

org.

org

org.

apache.hadoop.
.apache.hadoop.
apache.hadoop.

conf.Configuration;
fs.Path;
io.IntWritable;

org.
org.
org.
org.
org.
org.
org.

apache.hadoop.
apache.hadoop.
apache.hadoop.
apache.hadoop.
apache.hadoop.
apache.hadoop.
apache.hadoop.

class STjoin {

io.Text;
mapreduce.Job;
mapreduce.Mapper;
mapreduce.Reducer;

mapreduce.lib.input.FileInputFormat;

mapreduce.lib.output.FileOutputFormat;

util.GenericOptionsParser;

public static int time = 0;

/*

*

*

*

*/
public static class Map extends Mapper<Object, Text, Text, Text> {

map

2> %) child Al parent, 4RJ5 1E 55
FH—AENAER, FEEERRAER K value A4
I b2 R X AR IR

// SZFL map B %
public void map(Object key, Text value, Context context)

kAN A R,

throws IOException, InterruptedException {

o

QQ KR e B 1E

A
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String childname = new String();// % %K
String parentname = new String();// XCREHFK
String relationtype = new String();// AiAi#hril

/1 NI — AT AL BESTA
StringTokenizer itr=new StringTokenizer(value.toString());
String[] values=new String[2];
int i=0;
while(itr.hasMoreTokens()){
values[i]=itr.nextToken();

i++;

if (values[@].compareTo("child") != @) {
childname = values[©O];
parentname = values[1];

// Hi ek
relationtype = "1";
context.write(new Text(values[1]), new Text(relationtype +

+"+ childname + "+" + parentname));

/] AR
relationtype = "2";
context.write(new Text(values[@]), new Text(relationtype +

+"+ childname + "+" + parentname));

public static class Reduce extends Reducer<Text, Text, Text, Text> {

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

// FiEek
if (0 == time) {
context.write(new Text("grandchild"), new Text("grandparent"));

time++;

int grandchildnum = 9;

A

79009
555

N SR eFEIE
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String[] grandchild = new String[10];
int grandparentnum = 9;
String[] grandparent = new String[10];

Iterator ite = values.iterator();

while (ite.hasNext()) {
String record = ite.next().toString();
int len = record.length();

int i = 2;

if (0 == len) {
continue;

}

/] WS A RARIN

char relationtype = record.charAt(0);
/] &N GA LB &

String childname = new String();
String parentname = new String();

// #RH value-1list " value [fJ child
while (record.charAt(i) != "+') {
childname += record.charAt(i);

i++;

i=1+1;

// 3FE value-list ¥ value [f] parent
while (i < len) {
parentname += record.charAt(i);

i++;

// fEF, W Hichildit\grandchildren
if ('1' == relationtype) {

grandchild[grandchildnum] = childname;

grandchildnum++;

// F%, B parent N grandparent
if ('2' == relationtype) {

grandparent[grandparentnum] = parentname;

grandparentnum++;

o
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// grandchildfligrandparent#{Z1 K /K JLFR
if (@ != grandchildnum && © != grandparentnum) {
for (int m = ©; m < grandchildnum; m++) {
for (int n = @; n < grandparentnum; n++) {
/] g R
context.write(new Text(grandchild[m]), new Text(
grandparent[n]));

public static void main(String[] args) throws Exception {
Configuration conf = new Configuration();
/] XA AR
conf.set("mapred.job.tracker", "192.168.1.2:9001");

String[] ioArgs = new String[] { "STjoin_in", "STjoin_out" };
String[] otherArgs = new GenericOptionsParser(conf, ioArgs)
.getRemainingArgs();
if (otherArgs.length != 2) {
System.err.println("Usage: Single Table Join <in> <out>");
System.exit(2);

Job job = new Job(conf, "Single Table Join");
job.setJarByClass(STjoin.class);

// ¥E Map Al Reduce AbFEE
job.setMapperClass(Map.class);
job.setReducerClass(Reduce.class);

/] VCE R
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(Text.class);

// VBN H %

FileInputFormat.addInputPath(job, new Path(otherArgs[0]));
FileOutputFormat.setOutputPath(job, new Path(otherArgs[1]));
System.exit(job.waitForCompletion(true) ? @ : 1);

N R eTETE
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4.4 g4 R

1) &R EE
JEiL Belipse FTHI “DFS Locations” 7 “ /user/hadoop” H 3% @& 4 A 4 “STjoin_in”
SCAFSR (FE: “STjoin_out” ANFREAIE.) WK 4.4-1 i, DRI,

4 =] DFS Locations
4 % Win7ToHadoop
4 (= (2
4 [~ user (1)
4 (= hadoop (10)
|= cygwin (6.4 Gb, r1)

4 =] DFS Locations
4 i} Win7ToHadoop
4 (= (2]
4 [~ user (1)
4 = hadoop (10)
= cygwin (6.4 Gb, r1)

. I = dedup_in (2)
b (= dedup_in (2) I = dedup_out (3)
b (= dedup_out (3) b (= input (2)
b (= input (2) [ = newout (3)
b [= newout (3) P = score_in (3)
I (= score_in (3) b [ score out (3)
b = score_out (3) b = sortin (3)
r = sort_in (3) I = sort_out (3)
[ [= sort out (3) 4 [= STjoin_in (1)
| (&= STjein_in (0)) | | = flena 19200, )
[ = wusr (1) = usr (1)
4.4-1 A% “STjoin_in” 442 A% “child-parent” 3

SRIGTEA M ST — A txt SO, #id Eclipse A% %] “/user/hadoop/STjoin_in” SCA4J&H,
=A™ txt SCAFRT A “ SRR 7 RS W 4.4-2 o, i BAEZ S
M SecureCRT iZLAbEF “Master.Hadoop” [ REIESLIRAT LAL IS, BRI AW
4.4-3 JioR:

[hadoop@Master ~1$ hadoop fs —cat STjoin_in/*
parent
Lucy
Jack
Lucy
Jack
Mary
Ben
Alice
Jesse
Alice
Jesse
Terry
Alma
Terry
Alma

[hadoop@Master 1%

4.4-3 & “child-parent” %

Q@@QQD KA e iR
=J57
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2) IBATVEAR

map PR S5 R 0 F AR

child  parent >-> BESIHAT
Tom Lucy > <Lucy, 1+Tom+Lucy>
<Tom, 2+Tom+Lucy >
Tom Jack > <Jack, 1+Tom+Jack>
<Tom, 2+Tom-+Jack>
Jone Lucy > <Lucy, 1+Jonet+Lucy>
<Jone, 2+Jone+Lucy>
Jone Jack > <Jack, I+Jone+Jack>
<Jone, 2+Jone+Jack>
Lucy Mary 2> <Mary, 1+Lucy+Mary>
<Lucy, 2+Lucy+Mary>
Lucy Ben > <Ben, 1+Lucy+Ben>
<Lucy, 2+Lucy+Ben>
Jack Alice > <Alice, 1+Jack+Alice>
<Jack, 2+Jack+Alice>
Jack Jesse > <Jesse, l+Jack+Jesse>
<Jack, 2+Jack+Jesse>
Terry  Alice > <Alice, 1+Terry+Alice>
<Terry, 2+Terry+Alice>
Terry  Jesse 2> <Jesse, 1+Terry+Jesse>
<Terry, 2+Terry+Jesse>
Philip  Terry 2> <Terry, 1+Philip+Terry>
<Philip, 2+Philip+Terry>
Philip  Alma 2> <Alma, 1+Philip+Alma>
<Philip, 2+Philip+Alma>
Mark  Terry > <Terry, 1+Mark+Terry>
<Mark, 2+Mark+Terry>
Mark  Alma > <Alma, l+Mark+Alma>
<Mark, 2+Mark+Alma>

1E shuffle i 2 7 5¢ %

map B ¥ i Hra R shuffle &8
<Lucy, 1+Tom+Lucy> <Alice, 1+Jack+Alice> <Alice, 1+Jack+Alice,
<Tom, 2+Tom+Lucy> <Alice, 1+Terry+Alice> 1+Terry+Alice
<Jack, 1+Tom+Jack> <Alma, 1+Philip+Alma> 1+Philip+Alma,

<Tom, 2+Tom+Jack>
<Lucy, 1+Jone+Lucy>
<Jone, 2+Jone+Lucy>

<Alma, 1+Mark+Alma>
<Ben, 1+Lucy+Ben>
<Jack, 1+Tom+Jack>

1+Mark+Alma >
<Ben, 1+Lucy+Ben>
<Jack, 1+Tom+Jack,

JPQ@

N SR eFEIE
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<Jack, 1+Jone+Jack>
<Jone, 2+Jone+Jack>
<Mary, 1+Lucy+Mary>
<Lucy, 2+Lucy+Mary>
<Ben, I+Lucy+Ben>
<Lucy, 2+Lucy+Ben>
<Alice, 1+Jack+Alice>
<Jack, 2+Jack+Alice>
<Jesse, l1+Jack+Jesse>
<Jack, 2+Jack+Jesse>
<Alice, 1+Terry+Alice>
<Terry, 2+Terry+Alice>
<Jesse, 1+Terry+Jesse>
<Terry, 2+Terry+Jesse>
<Terry, 1+Philip+Terry>
<Philip, 2+Philip+Terry>
<Alma, 1+Philip+Alma>
<Philip, 2+Philip+Alma>
<Terry, 1+Mark+Terry>
<Mark, 2+Mark+Terry>
<Alma, 1+Mark+Alma>
<Mark, 2+Mark+Alma>

<Jack, 1+Jone+Jack>
<Jack, 2+Jack+Alice>
<Jack, 2+Jack+Jesse>
<Jesse, 1+Jack+Jesse>
<Jesse, 1+Terry+Jesse>
<Jone, 2+Jonet+Lucy>
<Jone, 2+Jone+Jack>
<Lucy, 1+Tom+Lucy>
<Lucy, l+Jone+Lucy>
<Lucy, 2+Lucy+Mary>
<Lucy, 2+Lucy+Ben>
<Mary, I+Lucy+Mary>
<Mark, 2+Mark+Terry>
<Mark, 2+Mark+Alma>
<Philip, 2+Philip+Terry>
<Philip, 2+Philip+Alma>
<Terry, 2+Terry+Alice>
<Terry, 2+Terry+Jesse>
<Terry, 1+Philip+Terry>
<Terry, l+Mark+Terry>
<Tom, 2+Tom+Lucy>
<Tom, 2+Tom+Jack>

1+Jone+Jack,
2+Jack+Alice,
2+Jack+Jesse >
<Jesse, l1+Jack+Jesse,
1+Terry+Jesse >
<Jone, 2+Jone+Lucy,
2+Jone+Jack>
<Lucy, 1+Tom+Lucy,
1+Jone+Lucy,
2+Lucy+Mary,
2+Lucy+Ben>
<Mary, 1+Lucy+Mary,
2+Mark+Terry,
2+Mark+Alma>
<Philip, 2+Philip+Terry,
2+Philip+Alma>
<Terry, 2+Terry+Alice,
2+Terry+Jesse,
1+Philip+Terry,
1+Mark+Terry>
<Tom, 2+Tom+Lucy,
2+Tom+Jack>

B SEHiEHA) “0 1= grandchildnum && 0 != grandparentnum” 841, R/ “value-list”
PR ERBFELR, WASMAEEE, 7] DURRHEIX 5800 25 R TE 201 shuffle ZE4z .

TR shuffle & B shuffle EE:
<Alice, 1+Jack+Alice, <Jack, 1+Tom+Jack,
I+Terry+Alice , 1+Jone+Jack,
1+Philip+Alma, 2+Jack+Alice,
1+Mark+Alma > 2+Jack+]Jesse >
<Ben, l+Lucy+Ben> <Lucy, l+Tom+Lucy,
<Jesse, l1+Jack+Jesse, 1+Jone+Lucy,
1+Terry+Jesse > 2+Lucy+Mary,
<Jone, 2+Jone+Lucy, 2+Lucy+Ben>
2+Jone+Jack> <Terry, 2+Terry+Alice,
<Mary, 1+Lucy+Mary, 2+Terry+Jesse,
2+Mark+Terry, 1+Philip+Terry,
2+Mark+Alma> 1+Mark+Terry>
<Philip, 2+Philip+Terry,
2+Philip+Alma>
<Tom, 2+Tom+Lucy,
2+Tom+Jack>

N R eTETE
”S\)C/Ei)fci@ uml.org.cn
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SR AR T T 1 A — PR R shuffle BEAALEE

/] TEF, HUH child N grandchildren

if ('1' == relationtype) {
grandchild[grandchildnum] = childname;
grandchildnum++;

/| Ai%¢, BUH parent JBUN grandparent
if ('2' == relationtype) {
grandparent[grandparentnum|] = parentname;

grandparentnum-+-+;

B — S B AT

<Jack, 1+Tom-+Jack,
1+Jone+Jack,
2+Jack+Alice,
2+Jack+Jesse >

TSR ERM “FR 1 Ron, GRA “FR 27 £oR, Lliffi<key, value-list>
i) “key” RANEREGERIVEER. M “value-list” FIRLL “key” EENAERSHRM

R -

MR TR 22 R 5 A AR B AL BN, ECA5 9 A B2 0 5080 4 s -

grandchild Tom. Jone (grandchild[grandchildnum] = childname;)

grandparent Alice. Jesse (grandparent|[grandparentnum] = parentname;)

SRJEARYE 15 A AT AL 3

for (int m = 0; m < grandchildnum; m++) {

for (int n = 0; n < grandparentnum; n++) {

context.write(new Text(grandchild[m]), new Text(grandparent[n]));

h
J

ST St R T |

Tom Jesse

Tom Jesse ‘
Tom  Alice Jone Alice|
Jone Jesse
Jone Alice

o
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B 0

oAl (978 2L shuffle R AL SR ER R an itk .

3) BFEEBITER

X A4 5 Eclipse [ “DFS Locations” H “/user/hadoop” SCAFIEREATIHT, X2
RILZ H— “STjoin_out” XfF¥, HEEA 3 30, SREFTFHXE “part-r-00000” 3
, 2=1E Eclipse HHAE N Bn K. WKl 4.4-4 fios.

L5 Project Explorer 22 ==N

=] DFS Locations
M Win7ToHadoop
= @
= user (1)
= hadoop (9)
=l cygwin (6.4 Gb, r1)
= dedup_in (2)
= dedup_out (3)
= score_in (3)
= score_out (3)
= sort_in (3)
= sort_out (3)
= STjoin_in (1)

SUCCESS (0.0 b, r3)

= = B[] sTjoinjava

|| hdfs://192.168.1.2:3000/user/hadoop/STjoin_out/part-r-00000

E) part-r-00000 (173.0 b, r3) |

= usr (1)

5. ZFxRKEk

- grandchild grandparent
Tom Alice
Tom Jesse
Jone Alice
Jone Jesse
Tom Mary
Tom Ben
Jone Mary
Jone Ben
Philip Alice
Philip Jesse
Mark Alice
Mark Jesse
4.4-4 BT8R

L RN BIRICHRRML, E B2l TR R BT — € AL EE, M2 4 H 20

FIfEE . TR A

5.1 Sk

BN, —MERI R, O8I LIRS 5); 55— MURHIER,
Bk S ARG 5 51 . EOR WA KR PRl T A Atk A O RS R, i ¢ T

T —Hihk4R” K.
FEGIFN NN s
1) factory:

factoryname
Beijing Red Star
Shenzhen Thunder
Guangzhou Honda
Beijing Rising

Guangzhou Development Bank

Tencent
Back of Beijing

addressed

1

—_ W N = N W

2) address:

o
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addressID  addressname
1 Beijing
2 Guangzhou
3 Shenzhen
4 Xian

BG40 T P
factoryname addressname
Back of Beijing Beijing
Beijing Red Star Beijing
Beijing Rising Beijing
Guangzhou Development Bank  Guangzhou
Guangzhou Honda Guangzhou
Shenzhen Thunder Shenzhen
Tencent Shenzhen

2 RRIRAN PR RIBARAL, HALT-H0d8 B rh i) B AR He . M LSRG, 23R RHRY

Fe A RANERES N

NESY o/
B,

Ji ART AR F AR RS2 G R R AR [R] A AL B 77 2K, map 103 HY AN

TRTMARLIG, MHEBATE], FEERFMERIAE key 1, H—FIF AL AR R
f£ value 11, SRJE%IH . reduce ERIERLLE R LG, T value WA, RIEIRERK LKA
B, ARIERER/RR, Ha BEm .

A LB B S R ICSEBI . T g AT .

5.3 PR

ESEAMEY TN

package com.hebut.mr;

import java.io.IOException;

import

import
import
import
import
import
import

java.util.*;

org.
org.
org.

apache.
apache.
apache.

hadoop.
hadoop.
hadoop.

conf.Configuration;
fs.Path;
io.IntWritable;

org.
org.
org.

apache.
apache.
apache.

hadoop.
hadoop.
hadoop.

io.Text;
mapreduce.Job;
mapreduce.Mapper;

o
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import
import
import
import

public

org.apache.hadoop.mapreduce.Reducer;
org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
org.apache.hadoop.util.GenericOptionsParser;

class MTjoin {

public static int time = 0;

/*

* FE map PAEIX M ANAT IR T ARIE AL, RIEX I FIMEREAT 73 H,

*

*/

RAEEREDE key {H, RIS A LHRELE value F1, )

public static class Map extends Mapper<Object, Text, Text, Text> {

// LI map BRAEL
public void map(Object key, Text value, Context context)
throws IOException, InterruptedException {
String line = value.toString();// &1 L1
String relationtype = new String();// /AiAi#hril

/] BN EAT, Ak
if (line.contains("factoryname") == true
|| line.contains("addressed") == true) {
return;

/1 NI — AT AL BESTA
StringTokenizer itr = new StringTokenizer(line);
String mapkey = new String();
String mapvalue = new String();
int i = 9;
while (itr.hasMoreTokens()) {
/] G AN FE]
String token = itr.nextToken();
// FIWriZzHhhlk 1D #AN 72| “values[0]”
if (token.charAt(@) >= '@' && token.charAt(0) <= '9') {
mapkey = token;

if (i > 9) {
relationtype = "1";
} else {
relationtype = "2";
}
continue;

A
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}

/] L] %

mapvalue += token + " ";
i++;

/] Fi AR
context.write(new Text(mapkey), new Text(relationtype + "+"
+ mapvalue));

/*

* reduce fitT map %, B value TEE 1L IR S A K BIARAE,

* AR RRBL, i .

*/

public static class Reduce extends Reducer<Text, Text, Text, Text> {

// SZH reduce B3
public void reduce(Text key, Iterable<Text> values, Context context)
throws IOException, InterruptedException {

/7 Rk
if (0 == time) {
context.write(new Text("factoryname"), new Text("addressname"));

time++;

int factorynum = 0;
String[] factory = new String[1@0];
int addressnum = 0;
String[] address = new String[10];

Iterator ite = values.iterator();

while (ite.hasNext()) {
String record = ite.next().toString();
int len = record.length();

int i = 2;

if (0 == len) {
continue;

}

/] BAFEARARR

A
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char relationtype = record.charAt(0);

/] 3k

if ('1' == relationtype) {
factory[factorynum] = record.substring(i);
factorynum++;

/] Ak

if ('2' == relationtype) {
address[addressnum] = record.substring(i);
addressnum++;

/] RE R
if (0 != factorynum && @ != addressnum) {
for (int m = @; m < factorynum; m++) {
for (int n = @; n < addressnum; n++) {
// H s R
context.write(new Text(factory[m]),
new Text(address[n]));

public static void main(String[] args) throws Exception {

Configuration conf = new Configuration();
/] XA TEIR R
conf.set("mapred.job.tracker", "192.168.1.2:9001");

String[] ioArgs = new String[] { "MTjoin_in", "MTjoin_out" };
String[] otherArgs = new GenericOptionsParser(conf, ioArgs)
.getRemainingArgs();
if (otherArgs.length != 2) {
System.err.println("Usage: Multiple Table Join <in> <out>");
System.exit(2);

Job job = new Job(conf, "Multiple Table Join");

A
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job.setJarByClass(MTjoin.class);

// ¥E Map Al Reduce AbFEE
job.setMapperClass(Map.class);
job.setReducerClass(Reduce.class);

/] BCE SR

job.setOutputKeyClass(Text.class);
job.setOutputValueClass(Text.class);

/] BN H %

FileInputFormat.addInputPath(job, new Path(otherArgs[0]));
FileOutputFormat.setOutputPath(job, new Path(otherArgs[1]));
System.exit(job.waitForCompletion(true) ? @ : 1);

5.4 g4 R

D) #EEAESE

B3 Eclipse T “DFS Locations” 7£ “ /user/hadoop ” H 5% N Il &4y A\ U4 “MTjoin_in”
A (FE: “MTjoin_out” AT EAIH . WK 5.4-1 P, CEEYEIE.

4 = DFS Locations
a f Win7ToHadoop
4 = (3)
= EKB.owl (276.6 Kb, r3)
4 [~ user (1)
4 = hadoop (6)
| cygwin (6.4 Gb, rl}
> = dedup in (2)
= MTjoin_in (0}
s [ score_in (3)
> = sortin (3)
> = STjoin_in (1)
> = wsr (1)

Kl 5.4-1 GJ# “MTjoin_in”

4 = | DFS Locations
4 M} Win7ToHadoop
4 (= (3)
= EKB.owl (2766 Kb, r3)
4 = user (1)
4 (= hadoop (8)
= cygwin (6.4 Gb, rl)
> [= dedup_in (2)
MTjoin_in (2)
|=| address.txt (71.0 b, r3)
|Z| factory.bit (181.0 b, r3)
> = score_in (3)
> = sort_in (3)
> [= STjoin_in (1)
by [~ usr (1)

Kl 542 bAEWAEHER

19

SRIGTEA L ST A txt SO, 83T Eclipse 4% 2] “/user/hadoop/MTjoin_in” LI,
P txt SCHFR A 2R “ Sl ” RS SO —HE . Wil 5.4-2 Fos, B bR JE
M SecureCRT iZAL# A “Master.Hadoop” HIHAEIESLIRAT AL IS ST

N R eTETE
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[hadoop@Master
factoryname

Bei jing Red Star
Shenzhen Thunder

Guangzhou Honda
Beijing Rising

“1$ hadoop fs —cat MTjoin_in/factory. txt

addressed

Guangzhou Development Bank

Tencent

Back of Beijing
[hadoop@Master
address|D

[hadoop@Master

"1$ hadoop fs —cat MTjoin_in/address. txt
addressname

Beijing

Guangzhou

Shenzhen

Xian

13

5.4.3 MINEHERIINE

2) BEEBITER
X B FA 1A T Bclipse 1) “DFS Locations” H' “/user/hadoop” SCAFRHEAT IIHT, X2
RIZ H—A “MTjoin_out” XMk, HEIMA 3 N3, RSEHTHXH “part-r-00000” L

P, £37F Eclipse PR A E B R HK. WK 5.4-4 Fis.

[t Project Explorer 32
4 = DFS Locations

2 & | & ¥ T 8|0 MTjoinjava f hdfs://192.168.1.2:0000/user/hadoop/MTjoin_out/part-r-00000

- factoryname addressname

4 M Win7ToHadoop Be::Lj:%ng Rt.ad.Star' ) .I.aeijing
PR Beijing Rl?]..rjg Beljlng“
N Back of Beijing Beijing
B Eddam EEa s i) Guangzhou Honda Guangzhou
4 (= user (1) Guangzhou Development Bank Guangzhou
4 = hadoop (7) Shenzhen Thunder Shenzhen
Tencent Shenzhen

|Z| cygwin (6.4 Gb, r1)
I [= dedup_in (2)
b [= MTjoin_in (2)
4 [= MTjoin_out (3)

b = _logs (1]

|=| SUC@ESS (0.0 b, r3)

|gmmmwmmmhm

[ (= score_in (3)

m

> [= sort_in (3)
> [= STjoin_in (1)
[ = usr (1) N
K 5.4-4 BATER

6. IHEESI

“BIHERG] RXERRRG T REANBERSW, N H T AR T E.
‘EERER AR R (BOAAD) £SO — A SO R i O B g, B4
7 —FARYE AR RE RSO 720 T A AR SCRS KA SCRY P EL S N 2, T A2
ITAR I HEAE, BN EHEZR 5] (Inverted Index) o

6.1 SCHIfIR

WHEOY, BHER S AR (BRI BURARSRII SR IR A, SO 81 R i
SCOREE AR ARRSCR 1 1D 5, BCE AR SCRTAEAL B R URL, @il 6.1-1 B

R%@?

KA

N SR eFEIE
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HiA XHAFIR

LG SCRG T ] SR 4 ] SR 13 s oo
B2 SCRYS —] SCRA5 ] SRS 15— eeeeee
A3 R4 »| kY8 | R0 f—pp weeeee

Kl 6.1-1 fIHER I 450
MK 6.1-1 FTUAEH, A 1 HEE OO 1, X4, 3O 13, ... YA, BE 2 HUER
TELCRY 3, SO S, SCRY 15, ... v, R 3 O EAAE SO 1, SCRY 8, R4 20, ... }
. RN AT, ERFELHEAN NN —MUE, FkiEHE N OS5 R N AR
KE, Wk 6.1-2 iR,

B3] X%

i1 ek [ —] oy "1:54 ol k13 [ — oo
#i72 scps [ s—{ sctis [ sckins s
HA3 ok 1 | e soks "ﬂ ol 120 [t | -

K 6.1-2 IR FEIHER 5
e AT R R AR A, B C SR A A SCRS T H I Ik 3. A S,
6.1-3 i, Z5I3XHEH) “MapReduce” —1T73R78: “MapReduce” IXANIAE LA TO H
HILE 1 G T BT 1 T2 Bl 2 IR 938 R & MapReduce 7. “1s 7. “ Simple ”
i, XS N {T0, T1, T2}N{T0, T1}N{TO0, T1}={T0, T1}, BI=Ck4 TO A1 T1 f
T TER LRI, T HRA To RIELLN.

W S e
“MapReduce” : {(T0, 1);(T1,1);(T2,2)}
T0= “MapReduce is simple” “;im :16” . %gg, 3 EE’ ?;{
T1= “MapReduce is powerful is simple” > “powgrful;’ . {(Tl, 1)}' '
T2= “Hello MapReduce bye MapReduce “Hollo” - (12,1}
“bye” . {(r2, 1)}

K 6.1-3 {EIHFR SR
B B BOERL IR T RE D % A AE 2 b A et 1 BLE, PASEEL TF-IDF (Term
Frequency-Inverse Document Frequency) Hyk, BE B RE R SR TR A B AR R (R 2
M HIAERR R, S T BRSO P g B M) 4B
FEGIF NN Fs o

QQQQQ N R e BT
XX AAO
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1) filel:

MapReduce is simple

2) file2:

MapReduce is powerful is simple

3) file3:

Hello MapReduce bye MapReduce

FEG T S s
MapReduce filel.txt:1;file2.txt: 1;file3.txt:2;
is filel.txt:1;file2.txt:2;
simple filel.txt:1;file2.txt:1;
powerful file2.txt:1;
Hello file3.txt:1;
bye file3.txt:1;

6.2 Wit Bk

S “EIHERT) RESCERE RN BE. 08 URL i, Wi 3-11 fis. (H2
ESEIERE S, RE RIS 6.1-3 205 AT ARF, LU % ES OutPutFormat 25, T
R HE MapReduce [ 4b# T F2 45 HRIHER 51 10 & T BB .

1) Map idf&

S8 BRI TextinputFormat 855 N SCHFEAT Ab R, 15 31 S0 84T DR 72 = %
Hpze. B, Map DR & Je 2o M A fi<key,value>5%t, 75 2EHER 5] 7 B =AME
B B SO URL ALAAR, Wi 6.2-1 Fis.

“MapReduce” filel.txt 1
|<O, “MapReduce is simple” > | -M} “is” filel.txt 1
“simple” filel. txt 1

“MapReduce” file2.txt 1
“is” file2. txt 1
|<O, “MapReduce is powerful is simple” > | -ﬂﬂ’ “powerful” file2.txt 1
“is” file2. txt 1
“simple” file2. txt 1
“Hello” file3. txt 1
“MapReduce” file3. txt 1
“ ”
|<0y Hello MapReduce bye MapReduce” > | “hye” Filed. txt 1
“MapReduce” file3. txt 1

6.2-1 Map i F24 N\ /i H

N R eTETE
”i)cﬁi)fci@ uml.org.cn
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XEFEWARE: FE—, <key,va1ue>ﬁ/qﬁﬁﬁﬁ/l\ﬁ’ EAE ] Hadoop H & X
KAPIEOT T ZARIE S DOR o i ME A IF s —AME, 1N key B value fH: 25—, 18
I —A Reduce I FETCIE RN € ORISR T FIAE SR FIR, BT LA 43 il— 4~ Combine
IR 5 R ARG T

X Bk A T URL 4K key fH (W0 “MapReduce: filel.txt”), FiaAifE A value, XK
R 4k 2 1T AR MapReduce HESE H 7 1) Map Sy, $ 5] — SRS (1448 ] 18] 1) Rl 43 2H
fFIR, tE#s% Combine A2, ST WordCount T RE.

2) Combine it &

2234 map AL )S, Combine i FE¥ key {EAH [H Y value 1B 200, 53— BLE 7E XC
FHPE SRS A0, i 6.2-2 . AR B2 6.2-2 B4 i /E 9 Reduce i F2 15l
N, fE Shuffle 1R R PR EI G — AN A BA A R SR fid sk (i #im] . URL ANiA $i2H
B MAZAZ R Reducer 402, {H2RT key [ELIEIEIX— 1, FrASIUEE key {H
H value fH. XK FFENEN key 1, URL FIESLLAL value fH (40 “filel.txt: 17). 3XFf
5T A A2 AT PR MapReduce HEZLER A ) HashPartitioner 28 5¢ il Shuffle it 2, K5 [F] 8
HRIFTA LT K IEL F—A Reducer FEAT AL

“MapReduce:filel. txt 1
“is:filel. txt” 1
“simple:filel. txt” 1

“MapReduce:filel. txt 1list(1)
“is:filel. txt” list(1)
“simple:filel. txt” list(1)

“MapReduce:file2. txt” 1
“is:file2. txt” 2
“powerful :file2. txt” 1
“simple:file2. txt” 1

“MapReduce:file2. txt” 1list (1)
“is:file2. txt” list(1, 1)
“powerful : file2. txt” 1list(1)
“simple:file2. txt” list (1)

“Hello:filed. txt” 1
“MapReduce:file3. txt” 2
“bye:file3. txt” 1

“Hello:file3. txt” list(1)
“MapReduce:file3. txt” list (1, 1)
“bye:file3. txt” list (1)

L4 4

6.2-2 Combine it #2414

3) Reduce 372

2t LRI S, Reduce i 78 R 75K AH IR key 1B 1 value {4 & B EIHEZ 51 OB
e EA 2RI AT, R SR T DA LA 2 MapReduce HEZEBEAT A T . i 6.2-3 AT
RO N A BRI BRFEAN 5 ] 6.1-3 fiREAH ] o

4) FTEMUH i &

ARSI EIHER SIS E EEA RS, HERBFEEANET R (AEESE
N\ HDFS HUR/NRAH KL E A IS, EARIESA XS B —A split. 7, HT Reduce i
MEAEH—PHRITFEM, RASRAURSEAAMRGETBENER. JUETES
InputFormat &K REAN SCHF 9 —A> split, G R, BEE AT FIXK MapReduce, #—IK
MapReduce T4t it1a840, 2 K MapReduce | TAERBEIHEZE S . Rk 4k, &0 LRI
HA BN SIS 2E EREHRS .

o

Akffﬁ@

N SR eFEIE
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“MapReduce” “filel.txt:1”
“is” “filel. txt:1”
“simple” “filel. txt:1”
“MapReduce” “file2. txt:1”
“is” “file2. txt:2”
“powerful”  “file2. txt:1”
“simple” “file2. txt:1”
“Hello” “filed. txt:1”
“MapReduce” “file3. txt:2”
“bye” “filed. txt:1”

6.3 R

AL (N

“MapReduce” “filel.
“is” “filel.
“simple” “filel.
“powerful”  “file2.
“Hello” “file3
“bye” “file3

txt:
txt:
txt:

txt:
txt:

file2. txt:1;file3.
file2. txt:2;”
file2. txt:1;”
txt:1;”

.

.

txt:2”

K] 6.2-3 Reduce 1 FE %1 N\ /i

package com.hebut.mr;

import java.io.IOException;

import java.util.StringTokenizer;

import org
import org

import org.

.apache.
.apache.

apache.

hadoop.

hadoop.

conf.Configuration;
hadoop.fs.Path;
io.IntWritable;

import org.
import org.
import org.
import org.
import org.
import org.
import org.
import org.

apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.

hadoop.

hadoop.io.Text;

hadoop.mapreduce.
hadoop.mapreduce.
hadoop.mapreduce.
hadoop.mapreduce.
hadoop.mapreduce.
hadoop.mapreduce.

public class InvertedIndex {

public static class Map extends Mapper<Object, Text, Text, Text> {

Job;
Mapper;
Reducer;

lib.input.FileInputFormat;
lib.input.FileSplit;
lib.output.FileOutputFormat;

util.GenericOptionsParser;

private Text keyInfo = new Text(); // f7fifi i fll URL ZH4
private Text valueInfo = new Text(); // A7fifii4i
private FileSplit split; // {7fifi Split X} %

QQ KR e B 1E
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// SEI map KL
public void map(Object key, Text value, Context context)
throws IOException, InterruptedException {

// $HiS<key,value>Xf @) FileSplit X} %
split = (FileSplit) context.getInputSplit();

StringTokenizer itr = new StringTokenizer(value.toString());

while (itr.hasMoreTokens()) {
// key{H H HIaAIURLALAK, Ui“MapReduce: filel.txt”

/] REUCCAF R se R B AR
// keyInfo.set(itr.nextToken()+":"+split.getPath().toString());

/] XENTIE, FERBOUER AR,
int splitIndex = split.getPath().toString().index0f("file");
keyInfo.set(itr.nextToken() + ":"

+ split.getPath().toString().substring(splitIndex));
/] IR 1
valueInfo.set("1");

context.write(keyInfo, valueInfo);

public static class Combine extends Reducer<Text, Text, Text, Text> {
private Text info = new Text();

// SE3 reduce B3
public void reduce(Text key, Iterable<Text> values, Context context)
throws IOException, InterruptedException {

// Gt
int sum = 9;
for (Text value : values) {
sum += Integer.parseInt(value.toString());

int splitIndex = key.toString().indexOf(":");
// EFEE value {H H URL FA A pY

A
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w,n
.

info.set(key.toString().substring(splitIndex + 1) +
// EHKE key [l N HLA
key.set(key.toString().substring(@, splitIndex));

context.write(key, info);

public static class Reduce extends Reducer<Text, Text, Text, Text> {

private Text result = new Text();

// SE3 reduce FHL

public void reduce(Text key, Iterable<Text> values, Context context)

throws IOException, InterruptedException {

/] RSO AER
String filelList = new String();
for (Text value : values) {

filelist += value.toString() + ";";

result.set(filelList);

context.write(key, result);

public static void main(String[] args) throws Exception {

Configuration conf = new Configuration();
/] AR
conf.set("mapred.job.tracker", "192.168.1.2:9001");

String[] ioArgs = new String[] { "index_in", "index_out" };
String[] otherArgs = new GenericOptionsParser(conf, ioArgs)
.getRemainingArgs();
if (otherArgs.length != 2) {
System.err.println("Usage: Inverted Index <in> <out>");
System.exit(2);

Job job = new Job(conf, "Inverted Index");

+ sum);

N SR eFEIE
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job.setJarByClass(InvertedIndex.class);

// ¥ E Map. Combine Al Reduce 4bFHS
job.setMapperClass(Map.class);
job.setCombinerClass(Combine.class);
job.setReducerClass(Reduce.class);

// WE Map Hir iR
job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(Text.class);

// B Reduce 357
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(Text.class);

// VBN H %

FileInputFormat.addInputPath(job, new Path(otherArgs[0]));
FileOutputFormat.setOutputPath(job, new Path(otherArgs[1]));
System.exit(job.waitForCompletion(true) ? @ : 1);

6.4 fRBSEER

1) #E& R
JEIT Eclipse FIHIH “DFS Locations” 7E “/user/hadoop” H 3% T & A S “index_in”
AR (FiE: “index_out” ANFREAIE.) W 6.4-1 s, CEmIIAIE.

4 = DFS Locations
4 M} Win7ToHadoop

. : 4 (= (3)
4 [ DFS Locations | EKB.owl (276.6 Kb, r3)
4 M Win7ToHadoop 4 (= user (1)
4 = (3) 4 = hadoop (7)
|2 EKB.owl (2766 Kb, r3) & uauinEAEL
4 [= user (1) > = dedup_in (2)
4 (= hadoop (7] 4 [= index_in (3)
= cygwin (6.4 Gb, r1) 2 filelixt (210 b, r3)
:_[= dedup in (2 2| file2.txt (33.0 b, r3)
H =) fle3xt (310 b, r3)
> = MTjoin_in (2) > = MTjoin_in (2)
> [ score_in (3) > (= score_in (3)
> = sort_in (3) > = sortin (3)
> [= STjein_in (1) : (= STjoinin (1)
> [ usr (1) > = usr (1)
K 6.4-1 A% “index_in” Kl 6.42 Lf& “file*.txt”

uml.org.cn
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SRIGTEAR A . = A txt A, J8id Eclipse 4% %] “/user/hadoop/index_in” (A&7,
A txt SRR 2B B =AM R W 6.4-2 s, I EAE R
M SecureCRT AL E A “Master.Hadoop” HItHAEIESEIRAT AL =S4

[hadoop@Master ~1$ hadoop fs —ls index_in

Found 3 items

—-rw—-r——r—— 3 hadoop supergroup 21 2012-03-12 00:56 /user/hadoop/index_in/filel. txt
-rw-r—r-—— 3 hadoop supergroup 33 2012-03-12 00:56 /user/hadoo _

-rw-r——r—— 3 hadoop supergroup 31 2012-03-12 00:56 /user/hadoop/index in/file3.txt
[hadoop@Master ~1$ hadoop fs —cat index_in/filel. txt

MapReduce is simple

[hadoop@Master 1% hadoop fs —cat index_in/file2. txt
MapReduce is powerful is simple

[hadoop@Master 1% hadoop fs —cat index_in/file3. txt
Hel lo MapReduce bye MapReduce

[hadoop@Master ~1$

K 6.4.3 =4 “filex.txt” MINE
2) BEEBITER
X I AIA T Bclipse 1) “DFS Locations” H' “/user/hadoop” SCAFRHEAT IIHT, X Hf 2=
KIZ H—A “index_out” 3CfF¥, HEEA 3 AN, SREFT I “part-r-00000” LA,
£:7F Eclipse H B A 2 R oK. & 6.4-4 Fiors.

T[\j Project Explorer &2 = <fb| @ =08 i hadoop/index_out/part-r-00000 2@\
4 = DFS Locations «|| |Hello file3.txt:1;
4 My Win7ToHadoop N MapReduce  file3.txt:2;file2.txt:1;filel.txt:1;
A= @) bye file3.txt:1;
- is file2.txt:2;filel.txt:1;
EJ EKB.owl (276.5 Kb, r3) powerful file2.txt:1;
4 (= user (1)

simple file2.txt:1;filel.txt:1;
4 [= hadoop (8)

2| cygwin (6.4 Gb, r1)
» [= dedup_in (2}
> [= index_in (3]
a = index_out (3)
B = logs (1)
2 _succes?(0.0b, r3)
|gpM¢mmmuﬁohﬁM
& (= MTjoin_in (£)
[ = score_in (3)
r = sortin (3)
> [ STjoin_in (1)
B = usr (1)

m

K 6.4-4 iBAT45
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