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XBHHI T :

> MapReduce £+ 4, E&MMA A, FELSMMT 2.

» MapReduce ¥ map #= reduce 7 &89 7 f. o

> JF X MapReduce ik & &9 wordcount 42 /5 2 &L 2| & #1217,

1.1  MapReduce HEiR

1.1.1 MapReduce 2ft4

MapReduce #& Google FFUE I — I HE EH R, BET R — AN gmAEHEA, H DLEAT KEIR &5 .
ST OREAE R, R A AL BT AR AT U (B 2R E R, B O ek
PL—ANIAT IR HMEE KK, 1T MapReduce & —FfE AL IFAT TF H MR AL, B fi45 R L84
Z /P ITI AR T RN AW AT PR IHAT S FEF . Xt /& MapReduce (UHMETTE, 18I {H
WP, BEAK T TP R AT N AR PN T T T4

1.1.2 MapReduce &it B#r
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MapReduce %1 HFr/e 7 B gmiE N RIEA AR A AFATHEME LT, ¥ HCWERFET
MR RGA L. MapReduce KM “oriaz” WIEAR, X RBEAREMEAE, R4 —
ANEWAEHE NN AILFEER, REEAEEN T RN R, [BRRARTHESR.
f& 1M 5 2 » MapReduce #i/& “HHULS, ILgiR”,

1.1.3 MapReduce %55

1) MapReduce % T-4if. ML —LL4Z0, ol LB — N 8T, X5
PR LA 2R BRI G PC MLARI24T . WELRUIRE — Mo R F, IRE— A MHS
RERATRE Y & — R —FE ). a2 RUONIX AR U873 MapReduce 4ife 815 4E % AT

2) RIUEFMY Y. ORI R ST IR AN A 2036 L B Hg,  UR AT DUw i B R S LS kY R
BRI ERET

3) FIAHITE. MapReduce Wit WU EREF RS E RN PC HLES b, XHtEkE
BAREAERSME. i —aplastE 17, el DEE R SRS R 2 7 s — A1
mBT RIEAT, AR TRAMEFZBTRI, MEXNMEEATENLSY, MxaetH
Hadoop WHB5ERH .

4) feX) PB 2% LA RGBSR AT B LR AL EE . TS A B AR AN E T NG A SE R A, b g = AP
AR —N 2551, MapReduce 1RMEME] .

1.1.4 MapReduce NEKHIF=

5 T4 #2 MapReduce HAREFIRZ MM, H2 A MEKMHTT . XEPHAEKARE
ANReM, TRIEA LI R FRIMMRURZE, HAE S MapReduce SRAEE, FERIELLF LA
M.
1) SERFiHEL: MapReduce TLiEf% MySQL —Ff, 7EZFPEEFPL ik [Al4h 3.
2) AR WA E R ASIER SIS T, 1 MapReduce HIHI AL TSN, AREsh
B, XAZFN MapReduce H & P IR O T HHR IRV IS ER SR

3) DAG CHHED tH5H: Z2AMHABRTPAERBOCR, 5N HEF RN —A 46
e EXMIELLT, MapReduce FEARAREM, T2fEHE, &1 MapReduce 1FM 1% H
SR ENB AL, SRR ERMEE 10, FEERIEF KT,

1.2 MapReduce ZmFERE7Y

1.2.1 YwIZRIMA
M MapReduce H & 11y 45 0] LU H, MapReduce M ANFr B4/ : Map Fil Reduce. A
RS map()F reduce()PI™ R &L,  BIAT 58 BBl B0 A U e ) et

map()e& 2L key/value SN, 7455 b — 251 key/value Xy [l 5 AN ARG A -
MapReduce HEZE 4> H SR IX 2 rh ) Bt 4% 8 key [HBEAT 2REE, H key (EARR O W] B0E RAL 0K,
BROATE L T 20 key HBEATIE A B BRI G —2%5 reduce() bR BT AL EE
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reduce() PR EL LA key K XF BiP) value ZIIZRAE NN, &6 I key AHEI value fH )5, F2ERIM—FR
5| key/value XHE M % 24 Hi 5 N\ HDFS.
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EE @ as .
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E 1.1 MapReduce 4IZHEH!

Map i B i — & £ & 1) Map Task 4%
B AR A SENT: InputFormat (FEH A SCAF#EAT 90 A
FNHHE b FE : Mapper

Az 740 Partitioner

Reduce [ Bt — & # & 1) Reduce Task 2H i

B FEFE DU (M Map Task %0 H #2 D3E 70 04D

M key HFF A0 (key MR IEIRE — S, %M key #EAT 0 H#RAE, —4HH
reducer AT ALEE)
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B OutputFormat  CitH SCHH#S R, M BRRESEIIRED

1.2.2 ‘RIZHREI= Sk

1) Input: — &% kl/v1 Xt

2) Map fll Reduce: Map: (kl,v1) -->list(k2,v2) , Reduce: (k2, list(v2)) --> list(k3,v3)
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3) Output: — Z41(k3,v3)%f
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1.3 . MapReduce WordCount ZFe S

B E—AES, BATE LB T MapReduce [IFEARZRFERTY, 4 T INIAXS MapReduce [ EE
fifg, AHTHE LL—A> WordCount 2 /7 K 7 4 i BF MapReduce #5784 . — A~ & *. ¥ MapReduce N 2
FaEDAE 3 A —A> Map . —> Reduce B HUF—> main &% . 7Ei217—> MapReduce
THRAT 55 W5, AT 55 I FE 45 43 N P N o B : map B B A reduce B B, BB BT A2 FH BB (key/value)
fEN%IN Ginput) AFiH Coutput), main &R My 32 Hl A1 SCAF 5 N /A H 45 Aok .

A —kEHKFEFH WordCount FEFF I K: BUER KEMNSIIF, B AT KERHIE, ZOR
Geit-aEA ] B LA

1.3.1  WordCount L&+ 54

1) Map IIH2: FATEHUOCA, WHEEU B 31T map #:4E, &N Ll<key,value>TE XA
BEHUEE —1T Hello World Bye World, 43 #| #1178 JZ B Map

<Hello,1> <World, 1> <Bye,1> <World, 1>

1EHL 58 4T Hello Hadoop Bye Hadoop, 43 %I ¥.id] 2 k% Map .
<Hello,1> <Hadoop,1> <Bye, 1> <Hadoop,1>

12 HL %8 =17 Bye Hadoop Hello Hadoop, 4%/ ¥.id] JE i) Map .
<Bye,1> <Hadoop,1> <Hello,1> <Hadoop,1>

2) Reduce #AE 2% map M4 RSATHEY, A3F, &Ja15HiAH,

reduce 4 ¥ 1% 1) Map AR #& AH [F] 1) key 4 & Al value % 20 . <Bye,1,1,1> <Hadoop,1,1,1,1>
<Hello,1,1,1> <World,1,1>. 7§ ¥ $#14T Reduce(K,V[]), 7354t it 44> 5 Bk, <Bye,3>
<Hadoop,4> <Hello,3> <World,2>

1.3.2 WordCount XS H %

£ EHBNCATEHE T MapReduce FIgmFEAY, 27K, 15507 BRI —(FH Maven k58
WAHRRE T &, 2T K TH, REWLMRYE H O ZiFESE, Eclipse 83 IDEA #7]. AT
AR R IR, BB P AARTE T AH AR RE !

1) #HrE TR, In Maven fK i

<dependency>
<groupld>org.apache.hadoop</groupld>
<artifactld>hadoop-common</artifactld>

<version>$ {hadoop.version } </version>

-
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</dependency>

<dependency>
<groupld>org.apache.hadoop</groupld>
<artifactld>hadoop-hdfs</artifactld>
<version>$ {hadoop.version}</version>

</dependency>

<dependency>
<groupld>org.apache.hadoop</groupld>
<artifactld>hadoop-mapreduce-client-core</artifactld>
<version>$ {hadoop.version}</version>

</dependency>

2) 5EHEH) WordCount FEFALHE

package com.kgc.bigdata.hadoop.mapreduce.wordcount;

import com.kgc.bigdata.hadoop.mapreduce.partitioner.PartitionerApp;
import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.FileSystem;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Job;

import org.apache.hadoop.mapreduce.Mapper;

import org.apache.hadoop.mapreduce.Partitioner;

import org.apache.hadoop.mapreduce.Reducer;

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

import org.apache.hadoop.mapreduce.lib.output. TextOutputFormat;
import java.io.IOException;

import java.net.URI;

import java.util.StringTokenizer;

/**
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* WordCount '] MapReduce 23]
*/
public class WordCountApp {
public static class MyMapper
extends Mapper<Object, Text, Text, IntWritable> {

private final static IntWritable one = new IntWritable(1);

private Text word = new Text();

public void map(Object key, Text value, Context context
) throws IOException, InterruptedException {
StringTokenizer itr = new StringTokenizer(value.toString());
while (itr.hasMoreTokens()) {
word.set(itr.nextToken());

context.write(word, one);

public static class MyReducer
extends Reducer<Text, IntWritable, Text, IntWritable> {
private IntWritable result = new IntWritable();

public void reduce(Text key, Iterable<IntWritable> values,
Context context) throws IOException, InterruptedException {
int sum = 0;
for (IntWritable val : values) {
sum += val.get();
H
result.set(sum);

context.write(key, result);

public static void main(String[] args) throws Exception {
String INPUT PATH = "hdfs://hadoop000:8020/wc";
String OUTPUT PATH = "hdfs://hadoop000:8020/outputwc";

Configuration conf = new Configuration();
final FileSystem fileSystem = FileSystem.get(new URI(INPUT PATH), conf);

T,

Ci7
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if (fileSystem.exists(new Path(OUTPUT PATH))) {
fileSystem.delete(new Path(OUTPUT PATH), true);

Job job = Job.getInstance(conf, "WordCountApp");

// tun jar class
job.setJarByClass(WordCountApp.class);

// & E map
job.setMapperClass(MyMapper.class);
job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(IntWritable.class);

/] BE reduce
job.setReducerClass(MyReducer.class);
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(IntWritable.class);

// & input formart
job.setlnputFormatClass(TextInputFormat.class);
Path inputPath = new Path(INPUT PATH);
FileInputFormat.addInputPath(job, inputPath);

// BEE output format
job.setOutputFormatClass(TextOutputFormat.class);
Path outputPath = new Path(OUTPUT_PATH);
FileOutputFormat.setOutputPath(job, outputPath);

/I $&5E job

System.exit(job.waitForCompletion(true) 7 0 : 1);

X853 1.1 WordCount X532}

1.3.3 WordCount {31}t Ff
1) X+ map BB T4

| public void map(Object key, Text value, Context context)

T,

4R I
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1N
EY
=)
4k7K Mapper 38, K3 map 777, XBEA=ASH, AT Object key, Text value 52 i A 1)
key Al value, 5 =1Z%{ Context context &K )2 E N30, HAnFRATA LLd context ¥4 #5445 5
%

2) Xf T reduce BRI T
| public void reduce(Text key, Iterable<IntWritable> values, Context context) |
k7K Reducer 2%, S reduce /7¥7:, reduce BRI A& —A key/value TE S, AN B 11 value
& — MERIRIE I Tterable<IntWritable> values, /2 i3 reduce [HI N & — > key XJ N — 4 (1
#J value, reduce 4 context Al map Y context /£ —%.

3) XFF main BRI
BI%E Configuration 25: Configuration conf = new Configuration();
1217 MapReduce 27 HI# ZEH] 464t Configuration, %35+ Z & 15H MapReduce RS EE L -

A% Job 2.

Job job = Job.getInstance(conf, "word count");
job.setJarByClass(WordCount.class);
job.setMapperClass(TokenizerMapper.class);

job.setReducerClass(IntSumReducer.class);

AT REE— job, HHANSEL —ANE conf, HAM—ZEIXA job I FK.
B AT R W EIRATE & K MapReduce 2X;
AT TUAT B2 1 B map BREURT reduce PRELSTINK .

BEE B PR B AR (A

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

XA E S ) key/value ISR, it S AP (L hdfs _E45 RS0 key/value (2R,

BCE Job A% A fa BRI 52 A2 SR RIS AT -

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

S AT R N BB SO, SR AT R R B SO, R AT W R job 14T T
T, BATKREF M2 IERIR .

1.3.4 WordCount 1232 8| & 15T

FEIX BLIRATT S — Yk Hefik MapReduce, PRIX B PP 73 A AR B () 77 Ui 1T WordCount F2/7 ! /&%
PR IR AT DL e o A AR s AT, R RREFE A I (LSt — B —FrrD. #
VRSB N Fs
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1) & H mvn clean package -DskipTests ¥] % hadoop-1.0-SNAPSHOT jar , %A J5 b & |
/home/hadoop/lib H 3¢ Tl ;
2) K% B4 5 HDFS Hxd

hadoop fs -mkdir /we

hadoop fs -put hello.txt /wc

3) &% MapReduce 1E VB EREIZAT

hadoop jar /home/hadoop/lib/hadoop-1.0-SNAPSHOT .jar

com.kgc.bigdata.hadoop.mapreduce.wordcount. WordCountApp

4) BEEEA LR

hadoop fs -text /outputwc/part-*
hello 3
welcome 1

world 2

b, R T LEMSREIR)E, 5 1A BLERK T

2155 2
MapReduce HEF

1718

XBI KA T :

> MapReduce £ %,

> MapReduce it A A& KXo

> MapReduce ¥ 4% KXo

» MapReduce ¥ 49 Combiner. Partitioner. RecordReader #91% F .

2.1 MapReduce 2%

2.1.1 MapReduce ZAiEEiA

{8 1] Hadoop '] MapReduce % F 5 4 b PRI RE AR 18] #L, A 75 2E5€ LU map A reduce B4
i N A A B AR SR BI AT, IR A FRAT IR 5 P a2 A A i 4F MapReduce H A8

MapReduce 1] map Fl reduce bR %77 B2 IEAH U1 A% =

map: (K1,V1) -> list(K2,V2)

C 10
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reduce: (K2, list(V2)) -> list(K3,V3)

MR T AR A% ZIRATAT LU - reduce pRELHIH A RLA IS map bR EL A 4 HH 2R — 20

2.1.2 MapReduce & AL E

D NEFEEA i A #% X (InputFormat) WE . HLUI: TextlnputFormat 1] Key 2R g &
LongWritable, Value 2542 Text;

2) map %I H 1) Key 2888 T setMapOutputKeyClass % &, Value 287458 it
setMapOutputValueClass 1% & ;

3)  reduce MI%H Y Key IZ5ALE T setOutputKeyClass B, Value 257 i@ i
setOutputValueClass ¥ & ;

2.2  MapReduce % A& =0

MapReduce AbER R ECHE SCIF, — B 00 T A SCHE— G2 A7 72 HDFS BT . X L3RR A% 3
A DUEAR R AT DA AT 00 H S, AT B ks o, 2Tl sliE e
—EERE I RSN, BB HH GB, HER K. A MapReduce F2& Ui 3 BUX L 4 4
e

2.2.1 InputFormat %0

InputFormat $% M58 1 #i A\ SCAF- Wi 4% Hadoop 43¢, InputFormat REfEM—> job H73E]—
A split £ (InputSplit[]), 285 F X4 split A A E—A &) RecordReader( getRecordReader)
KRR split P EHE .  FHIFKATKE —F InputFormat $ F l WL R I7 L4

public interface InputFormat<K, V> {

InputSplit[] getSplits(JobConf job, int numSplits) throws IOException;

RecordReader<K, V> getRecordReader(InputSplit split,
JobConf job, Reporter reporter) throws IOException;

TiEAE UL

1) getSplits(JobContext context) 7% T7 44 — N REHEH 4 F 2 o HLnEERERA 100
SRR, R 8 ID TR AR BOARE 20 S5 E— Fr, XA List IR/MEZ 5, S8 )5 581 InputSplit
WRMNSE, E— DN L 1D, 55 AR 8RR, X ELE 20 /R B &
InputSplit F¥&H HIEAAEEE . R4t 7 — ANk a7 f 77 %

2) createRecordReader(InputSplit split, Task AttemptContext context) /7 AR 4 InputSplit & X K77

Cu
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1%, IRE—ANEERS 1 EL 2 Frid 3k i) RecordReader. getSplit FHRIREN 4 A\ SO 5 H R Y
InputSplit, JSHISFE R InputSplit I, S5 BHIANSCAFR G AT 738 SCEAA IR 70 B /A
SR /NIRRT createRecordReader() 24t T AT 1) RecordReader HISEHL, K Key-Value X
M InputSplit A IEAAIEH K, 40 LineRecordReader, ‘&4 MR IE N Key, FATHIEHE N Value,
XA createRecordReader() i%[f] LineRecordReader [¥] InputFormat #B+2 LwAS(E N Key, &4T
HAEH Value B RELHEA T BT .

2.1.2 InputFormat 3O SCIR

InputFormat #2HSEBIRARE, HZERE MW T BFR

Combinetile
InputFormat<k, V=

TextinputFormat

&t Filelnputformat<k, V> L« KeyValueTextinputformat = StreaminputFormat

NLinelnputFormat

uinterfaces
InputFormat <K, V>
org.apache hadaog mapred

Sequencefile P SequencefilefsBinary
Inputformat<K, V> InputFormat

SequenceFileAsText
Inputhormat

ceinterfaces
(omposable
InputFormat <K, V>

CompasitelnputFormat encefile
<K V> Inputkilter<K, V>

L

1 DBInputformat<T>

Empty
Inputformat <K V>

& 1.2 InputFormat SCER

‘i F ) InputFormat SEEEA 24
1) FilelnputFormat

FileInputFormat 52 T3 {8 F S/ H BRI K InputFormat S LSS, & (1 3 24 Al 2 4
VRNV AL B . RO PEME RS A B A — Bk AR, SO0 E A A S 4t 1 AR SR 1
RiFtEo FilelnputFormat $24t 1 PRG3R BE Job [N BRAR:

Cu
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public static void addInputPath(Job job,Path path);

public static void addInputPaths(Job job,String commaSeparatedPaths);

public static void setInputPaths(Job job,Path... inputPaths);

public static void setInputPaths(Job job,String commaSeparatedPaths);

2) KeyValueTextInputFormat
F—ATHIN—ICF, WHRAF (B2 tab) %A key (Text) ,value (Text). 0] LLiEIE
mapreduce.input.keyvaluelinerecordreader.key.value,separator J& 14 (B3 IHR A API [

key.value.separator.in.input.line) K% 7€ 7 FEFHF o

2.3  MapReduce % 4% =0

EEXTRT A s AR 30, Hadoop #BA AHRLFK fa A% 2. BRIAE I T R —> Reduce, Hrth
R =3, BUASCE4 4 part-r-00000, Fanti XM 405 Reduce M E—3.  aifRA M4
Reduce, &5 KA WA, FE—A part-r-00000, 25 /A4 part-r-00001, KIKZEHE.

2.3.1 OutputFormat 1

OutputFormat 3= 2 FH TR % Hh A0dE 1046 =X, B RR8H4 - SR ALY key/value X 5 NFFE kg =)
A, Bt OutputFormat 42 171, SEHLEARH A%, EfEA 2 2 A 1IX AN 2L, Hadoop H
i AR % OutputFormat FJSEHL, E4115 InputFormat SEIUAHXT R, W75 2 AL 55 1 75 2.

2.3.2 OutputFormat #Z 0L

OutputFormat 4% FISEIRAIRE,  HZREMWW FEFR.

C B
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Outputformat=K Y= FileQutputboermat Sequan cefilefsBinary
osg.opahe hodooe macreduse <K V= Outputfomat

SequenceFile
Cutputtarmat<k, V=

NullGutput Format

<K,V

DBOutputFormat<K V>

FilterQutputformat VoM |, Outputformat=K, V-

=] e

[# 1.3 OutputFormat SEE

OutputFormat /& MapReduce %t (335, Frf SEE MapReduce % #8527 OutputFormat %
I,

‘i H ) OutputFormat SZEL KA 44

1) SCARHH

BRI % 002 TextOutputFormat, ‘EAERESKICRK G N XALT . ERBENE R DL SEll 1
Writable TR ZEM, KN TextOutputFormat M toString() /iEIBEN I NT R . Y
X R R T AT 0], MR W] DL E mapreduce.output.textoutputformat.separator J&VE ([HARAS
API "f¥] mapred.textoutputformat.separator) C{AFERINII /3 FESF. 5 FileOutputFormat X M % A\
1% \J2 KeyValueTextInputFormat, ‘& i R e B 11 73 B 4404 BaAE X SCAR 73 %1

AIRMEA] NullWritable K25 W& (1) B ERAE (B #4 1%, A4 T NullOutputFormat i Hi k%
L FEEH AR, XWESSRBCLRAmL, MEfHiE &M TextinputFormat B2,

2) ke

SequenceFileOutputFormat & % tH 5 A — MNP SO an SR 75 28 J5 48 MapReduce
RSN, X2 —Mar ikl OB R, RESDWIES.

2.4 Combiner

2.4.1 Combiner #LiA

C 14
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T b 2 ) I FRATT AT AN, Hadoop HEZEfSE ) Mapper #5408 4b B il — > <key, value>FE X
SR G AE W 25 757 i (B0 He AT B Pl (shuffle), RJ5 16 H] Reducer AbBREHE JFBEAT e &t . AR B 2R
FEAEIRE— AL PR 5t

WERA 10 12144, Mapper 2342 B 10 A ANBEAE XS £ W9 28 [B] 0 AT A8 5, (E A0 SRFRATT R S 4
SR RAR, A2 AR B 1) Mapper R 7 Z2 4 H 6 I 138 (1) B B P AT o X REMCA AT AR I 25 0% 77,
[F R A DA B2 42 e P 17 RO

£ MapReducer HEZEH1H1, Combiner /24 1 i % map 11551 reduce 155 2 1] (1) 804k A% e i 4
#I1, Hadoop fuiFH &% map task HI% 48 E —MNEIHRE. BN 7% 2] Reduce H )%k
PifE . ©REREN T I Mapper % H B0, TR WX 48 7 5 A1 Reducer 2 b 1) f %K

FATAT AL Combiner #4FE it — AMNEREAS B AT 5 E 88— X Reducer #4F, A H A4
H I ZHE A Reduce — 1111, LA WordCount 415, Combiner [T IEFE L1~ B s«

.of-ol-ol-of-8l 8§

e

Mappear

»

Mapper

L v L L4
- ol-B o |

Combiner

Combiner

Y

Mapper

Combiner

Mapper

Combiner

v ¥ ¥ v

Partitioner Partitioner Partitioner Partitioner

I Shuffle and Sort |

' v .

Reducer Reducer Reducer

1.4 Combiner #4THI2

EEHFED: X TR, R BRI 7 XFBATZ AT UE A Combiner 1, {H2 R E0Z2 AN G H
Combiner .

2.4.2 Combiner £ WordCount F g9/
FATAT LAFE Map Hirth 2 J5 A IN— 2% Combiner FI#AE, JoibiT—IRE S, FH Reduce RACHEE,
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M AE A A% B D, SRR PAT AR

package com.kgc.bigdata.hadoop.mapreduce.combiner;

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.FilelInputFormat;
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;

import java.io.lOException;
import java.util.StringTokenizer;

[
* WordCount #{&F Combiner
*/
public class WordCountCombinerApp {
public static class TokenizerMapper
extends Mapper<Obiject, Text, Text, IntWritable>{

private final static IntWritable one = new IntWritable(1);
private Text word = new Text();

public void map(Object key, Text value, Mapper.Context context
) throws IOException, InterruptedException {
StringTokenizer itr = new StringTokenizer(value.toString());
while (itr.hasMoreTokens()) {
word.set(itr.nextToken());
context.write(word, one);

public static class IntSumReducer
extends Reducer<Text,IntWritable, Text,IntWritable> {

{“ 16
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private IntWritable result = new IntWritable();

public void reduce(Text key, Iterable<IntWritable> values,
Context context
) throws IOException, InterruptedException {
int sum = 0;
for (IntWritable val : values) {
sum += val.get();
}
result.set(sum);
context.write(key, result);

public static void main(String[] args) throws Exception {
Configuration conf = new Configuration();
Job job = Job.getInstance(conf, "word count");
job.setJarByClass(WordCountCombinerApp.class);
job.setMapperClass(TokenizerMapper.class);

//i@3Z job % E Combiner &3, HSiZiEm Al LAE#EFE A Reducer
job.setCombinerClass(IntSumReducer.class);

job.setReducerClass(IntSumReducer.class);
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(IntWritable.class);
FilelInputFormat.addInputPath(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));
System.exit(job.waitForCompletion(true) ? 0 : 1);

%75 1.2 Combiner ##{E

2.5 Partitioner
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2.5.1 Partitioner #HiA

{E34T MapReduce THHI, A5 5 75 ZEH0 B 2 B0 fan L EHE 0 B4 RIS, ez iR 4
R 1, F5 EAE A — A 0 B TR — A S s A BRI R o i, R S A ) R S T
B =S FRATRNE e 2 B A 2ok 3 T Reducer 1155, B4, WRERBZA M, =
W& A FIFEECE T Reducer E457E181T - Reducer 4145 5k B T Mapper /& %5, 15k i)t Mapper
R4 BRI s, T A E BB 73 Be g AS R Reducer 41551247 . Mapper 1155 %1 70 B0 ()i #2550
FRAE Partition. 1 57 SR 73 E 48 2R FRAE Partitioner.

MapReduce BRI\ partitioner s& HashPartitioner. Sk 510 T , partitioner ¢ 1+ key HIHEUFIME Gl
N mdS (). ARJEIEL reducer MIPATEURIZ S : key.hashCodeY(reducer 140). 1XF 77 AL G
i BEATL I B key 75 (8] 393 K45 B> reducer, [A] B R BEHA TR AN [F] mapper 7= 42 1IAH[A] key BE#E 73
K E[F]— reducers

2.5.2 Partitioner Z 4l

D F5K: oG SRR A SO, B R TG B A A — NS R
2) ARG

package com.kgc.bigdata.hadoop.mapreduce.partitioner;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.FileSystem;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Job;

import org.apache.hadoop.mapreduce.Mapper;

import org.apache.hadoop.mapreduce.Partitioner;

import org.apache.hadoop.mapreduce.Reducer;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
import org.apache.hadoop.mapreduce.lib.input. TextInputFormat;
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
import org.apache.hadoop.mapreduce.lib.output. TextOutputFormat;

import java.io.IOException;

import java.net.URI;

/**

C 1
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* ¢ X Partitoner £ MapReduce H1[1] 5 F
*/
public class PartitionerApp {

private static class MyMapper extends Mapper<LongWritable, Text, Text, IntWritable> {
@Override
protected void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {
String[] s = value.toString().split("\t");
context.write(new Text(s[0]), new IntWritable(Integer.parselnt(s[1])));

private static class MyReducer extends Reducer<Text, IntWritable, Text, IntWritable> {

@Override
protected void reduce(Text key, Iterable<IntWritable> value, Context context)
throws IOException, InterruptedException {
int sum = 0;
for (IntWritable val : value) {

sum += val.get();

}

context.write(key, new IntWritable(sum));

public static class MyPartitioner extends Partitioner<Text, IntWritable> {

1/ 45 4 DNASTFI reducer
@Override
public int getPartition(Text key, IntWritable value, int numPartitons) {
if (key.toString().equals("xiaomi"))
return 0;
if (key.toString().equals("huawei"))
return 1;

if (key.toString().equals("iphone7"))

19
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return 2;

return 3;

// driver

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

String INPUT PATH = "hdfs://hadoop000:8020/partitioner";
String OUTPUT _PATH = "hdfs://hadoop000:8020/outputpartitioner”;

Configuration conf = new Configuration();
final FileSystem fileSystem = FileSystem.get(new URI(INPUT_ PATH), conf);
if (fileSystem.exists(new Path(OUTPUT PATH))) {

fileSystem.delete(new Path(OUTPUT PATH), true);

Job job = Job.getInstance(conf, "PartitionerApp");

// tun jar class

job.setlarByClass(PartitionerApp.class);

/] & map
job.setMapperClass(MyMapper.class);
job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(IntWritable.class);

/] BE reduce
job.setReducerClass(MyReducer.class);
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(IntWritable.class);

//¥ & Partitioner
job.setPartitionerClass(MyPartitioner.class);
[/ B 4 ) reducer, N —A

job.setNumReduceTasks(4);

C 20
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// input formart
job.setlnputFormatClass(TextInputFormat.class);
Path inputPath = new Path(INPUT PATH);
FileInputFormat.addInputPath(job, inputPath);

// output format
job.setOutputFormatClass(TextOutputFormat.class);
Path outputPath = new Path(OUTPUT_PATH);
FileOutputFormat.setOutputPath(job, outputPath);

/I $&5E job

System.exit(job.waitForCompletion(true) ? 0 : 1);

X% 1.3 Partitioner #{E

253 EZIEWBIKREIT

1)

2)

3)

4)

f# F mvn clean package -DskipTests ] % hadoop-1.0-SNAPSHOT jar , #X J5 b f% %

/home/hadoop/lib H 3¢ Tl ;
s A% %) HDFS H s

hadoop fs -mkdir /partitioner
hadoop fs -put part _1.txt part 2.txt /partitioner

$22Z MapReduce {E Mk B ERHIZIT

hadoop jar /home/hadoop/lib/hadoop-1.0-SNAPSHOT .jar
com.kgc.bigdata.hadoop.mapreduce.partitioner.PartitionerApp

A 1l At 4

hadoop fs -Is /outputpartitioner
Found 5 items

-rw-r--r-- 1 hadoop supergroup 02017-02-19 13:40 /outputpartitioner/ SUCCESS

-rw-r--r-- 1 hadoop supergroup 512017-02-19 13:40 /outputpartitioner/part-r-00000
-rw-r--r-- 1 hadoop supergroup 512017-02-19 13:40 /outputpartitioner/part-r-00001
-rw-r--r-- 1 hadoop supergroup 52 2017-02-19 13:40 /outputpartitioner/part-r-00002
-rw-r--r-- 1 hadoop supergroup 52 2017-02-19 13:40 /outputpartitioner/part-r-00003

hadoop fs -text /outputpartitioner/part-r-00000

xiaomi 35
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hadoop fs -text /outputpartitioner/part-r-00001

huawei 11

hadoop fs -text /outputpartitioner/part-r-00002
iphone7 120

hadoop fs -text /outputpartitioner/part-r-00003
iphone7p 120

2.6 RecordReader

2.6.1 RecordReader #fi&

RecordReader 7 PLEFE 77 N3 i ih el — 2R 30 3%, BRI — SR id sk # 2 Y F RecordReader
¥k, RGN RecordReader #& LineRecordReader, & & TextInputFormat X M [#) RecordReader; T
SequenceFileInputFormat X . ") RecordReader & SequenceFileRecordReader. LineRecordReader +&%f
AT W ES EAE NN map 1) key, BEATIINZBAENIEA map 1 value. fR 2 Hadoop M & I
RecordReader JFANBETH R AT TR, LLanFRA IR O S B, 4552 Map B2 A Key {EA 2
BRI AT 5B 2 X4, Xt 75 23471 H & X RecordReader.

H %€ X RecordReader ft)SC 5 I8

1) 4k Hh% 2 RecordReader, SEIH RecordReader [—~5E4 .

2) LI EE X InputFormat 25, H5 InputFormat H/#] CreateRecordReader() /777, 1R [FIE & H
5E M [7] RecordReader £45

3) PBLE job.setlnputFormatClass()N H & X [ InputFormat 3£

2.6.2 RecordReader Z15l

1D FFR: giit data SO A BT AR BT AL
2) ARG

package com.kgc.bigdata.hadoop.mapreduce.recordreader;

import org.apache.hadoop.fs.FileSystem;
import org.apache.hadoop.fs.Path;
import org.apache.hadoop.io.LongWritable;
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import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.InputSplit;

import org.apache.hadoop.mapreduce.RecordReader;
import org.apache.hadoop.mapreduce. TaskAttemptContext;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;

import java.io.IOException;

/**
* H 7€ X InputFormat
*/
public class MyInputFormat extends FileInputFormat<LongWritable, Text> {

@Override
public RecordReader<LongWritable, Text> createRecordReader(InputSplit split,

TaskAttemptContext context) throws IOException, InterruptedException {
/7318l H 5 X [#) RecordReader

return new RecordReaderApp.MyRecordReader();

/**
* N VAR I Bl B RAT S AN R AL, X RE AT D)
*/

protected boolean isSplitable(FileSystem fs, Path filename) {

return false;

package com.kgc.bigdata.hadoop.mapreduce.recordreader;

import org.apache.hadoop.io.LongWritable;
import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Partitioner;

/**
* % X Partitioner
*/
public class MyPartitioner extends Partitioner<LongWritable, Text> {
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@Override
public int getPartition(LongWritable key, Text value, int numPartitions) {
IMBBUREN S — A 7r XEAT T
if (key.get() % 2 ==10) {
1% N2 reduce F111) key BEE N 1
key.set(1);
return 1;
} else {//AFBURAE S — 00 KEATIH
/1% N2 reduce H1) key WE N 0
key.set(0);

return 0;

package com.kgc.bigdata.hadoop.mapreduce.recordreader;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.FSDatalnputStream,;

import org.apache.hadoop.fs.FileSystem;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.*;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
import org.apache.hadoop.mapreduce.lib.input.FileSplit;

import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
import org.apache.hadoop.mapreduce.lib.output. TextOutputFormat;
import org.apache.hadoop.util.LineReader;

import java.io.IOException;

import java.net.URI;

/**
* % X RecordReader 7 MapReduce 7 f#
*/

public class RecordReaderApp {
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public static class MyRecordReader extends RecordReader<LongWritable, Text> {

IR B (FHR BN il )

private long start;

HEE KA B (FEREEA 7 Fr Tl )

private long end;

/P4 TTALE

private long pos;

IS EER N}

private FSDatalnputStream fin = null;
//key~ value

private LongWritable key = null;
private Text value = null;

/157€ AT 515 4% (hadoop.util £ R [12K)

private LineReader reader = null;

@Override
public void initialize(InputSplit split, TaskAttemptContext context) throws IOException {

13RSy Fre

FileSplit fileSplit = (FileSplit) split;

1R AR AA B

start = fileSplit.getStart();

1RG5 A B

end = start + fileSplit.getLength();

/1

Configuration conf = context.getConfiguration();
RIS 4%

Path path = fileSplit.getPath();

AR AR SR B R 5t

FileSystem fileSystem = path.getFileSystem(conf);
T SCAT RN

fin = fileSystem.open(path);

AR B TFAG AL BT IR B

fin.seek(start);
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/1B ] i as

reader = new LineReader(fin);
I I E E O 1

pos =1;

@Override
public boolean nextKeyValue() throws IOException, InterruptedException {
if (key == null) {
key = new LongWritable();
H
key.set(pos);
if (value == null) {
value = new Text();
b
if (reader.readLine(value) == 0) {

return false;

H
pos++t;
return true;
}
@Override
public LongWritable getCurrentKey() throws IOException, InterruptedException {
return key;
}
@Override

public Text getCurrentValue() throws IOException, InterruptedException {

return value;

@Override
public float getProgress() throws IOException, InterruptedException {

C 26
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return 0;

@Override
public void close() throws IOException {

fin.close();

public static class MyMapper extends Mapper<LongWritable, Text, LongWritable, Text> {
@Override
protected void map(LongWritable key, Text value, Mapper<LongWritable, Text,
LongWritable, Text>.Context context) throws IOException,
InterruptedException {
/I B EUIE R 2%

context.write(key, value);

public static class MyReducer extends Reducer<LongWritable, Text, Text, LongWritable> {

/1 B E 22 key A value

private Text outKey = new Text();

private LongWritable outValue = new LongWritable();

protected void reduce(LongWritable key, Iterable<Text> values, Reducer<LongWritable,
Text, Text, LongWritable>.Context context) throws IOException,
InterruptedException {

4,

System.out.printin(" A EATILEHEEAT: " + key);

113 SORMNAL &

long sum = 0;

/] I3 value SR Al

for (Text val : values) {
/&

sum += Long.parseLong(val.toString());
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AL Rkt
if (key.get() == 0) {
outKey.set("& HZF N ");
} else {
outKey.set("fHEZ AN ");

}

/| W& value

outValue.set(sum);

VEEistot IEH TS

context.write(outKey, outValue);

// driver

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

String INPUT PATH = "hdfs://hadoop000:8020/recordreader";
String OUTPUT PATH = "hdfs://hadoop000:8020/outputrecordreader";

Configuration conf = new Configuration();
final FileSystem fileSystem = FileSystem.get(new URI(INPUT PATH), conf);
if (fileSystem.exists(new Path(OUTPUT PATH))) {

fileSystem.delete(new Path(OUTPUT PATH), true);

Job job = Job.getInstance(conf, "RecordReaderApp");

// tun jar class

job.setlarByClass(RecordReaderApp.class);

/1.1 BCE RN B SO E N B A% A 2R
FileInputFormat.setInputPaths(job, INPUT PATH);
job.setlnputFormatClass(MyInputFormat.class);
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/1.2 % E HE X Mapper 5F15EE map b&E% H 50 1 key F1 value F2E7AY
job.setMapperClass(MyMapper.class);
job.setMapOutputKeyClass(LongWritable.class);
job.setMapOutputValueClass(Text.class);

/1.3 B4 XA reduce & (reduce %R, MO XEIEEXR, KNG XA—A,
Fit LA reduce I EMZE—N)

job.setPartitionerClass(MyPartitioner.class);

job.setNumReduceTasks(2);

// 2.1 Shuffle FHHE M Map i #% U1 3 Reduce i -
//2.2 ¥85%E Reducer KA key Fl value 254
job.setReducerClass(MyReducer.class);
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(LongWritable.class);

/123 4578 it )R AT AN B o P Ak 2R
FileOutputFormat.setOutputPath(job, new Path(OUTPUT PATH));
job.setOutputFormatClass(TextOutputFormat.class);

/I $275Z job

System.exit(job.waitForCompletion(true) 7 0 : 1);

873 1.4 RecordReader #21E

2.6.3 REXIRABIEEIEIT

1) & H mvn clean package -DskipTests ¥] % hadoop-1.0-SNAPSHOT jar , %A J5 b & |
/home/hadoop/lib H 3% T [l ;

2) RO EE L3 HDFS Hxrp

hadoop fs -mkdir /recordreader

hadoop fs -put recordreader.txt /recordreader

3)  $£% MapReduce 1ENV BIEERIZAT

hadoop jar /home/hadoop/lib/hadoop-1.0-SNAPSHOT jar
com.kgc.bigdata.hadoop.mapreduce.recordreader.RecordReaderApp

4)  EEEA AR
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hadoop fs -Is /outputrecordreader

Found 3 items

-rw-r--r-- 1 hadoop supergroup 02017-02-19 14:03 /outputrecordreader/ SUCCESS
-rw-r--r-- 1 hadoop supergroup 69 2017-02-19 14:03 /outputrecordreader/part-r-00000
-rw-r--r-- 1 hadoop supergroup 67 2017-02-19 14:03 /outputrecordreader/part-r-00001

hadoop fs -text /outputrecordreader/part-r-00000
WA 25

hadoop fs -text /outputrecordreader/part-r-00001
By 30

b, T LEMIRER)E, 55 2 ST BLERK T

£55 3
MapReduce 1524w fE

¥

1] g

XE TR T :

> 1% A MapReduce % % join 1&1F .

> 1% B MapReduce % s HEF 1% o

> 1% F] MapReduce 7T =K HE 5 #1E

> 1% B MapReduce 7 a% /> L A& FF 1R 1F

3.1 Join i MapReduce SZH{

3.1.1 #ak

A SQL MR Z=#AE, f# FH SQL iBASLI join A2 JEH M1, HFEE—2% SQL & H) R AT 5L
B, AHSRAE KR 5t T8 H MapReduce 4 fR 581 S join 1042 LK BN o 7R SLPRAR = AT T0T
PLfEBIT Hive. Spark SQL ZFHEZL R SEIA join, (HZXTT join MSZHLJE B A N 15 K Kk /& /i 2
BRI, 0T HE join RE SEHLRARA RN, BT LA FATRE 7 =) 40 4] 8 | MapReduce API
K SEIW joino
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31.2 FK

SEHLAN N SQL HThfg:

select e.empno,e.ename,d.deptno,d.dname from emp e join dept d on e.deptno=d.deptno;

/AR emp.txt

7369 SMITH CLERK 7902 1980-12-17 800.00 20

7499 ALLEN  SALESMAN 7698 1981-2-20 1600.00 300.00 30
7521 WARD SALESMAN 7698 1981-2-22 1250.00 500.00 30
7566 JONES MANAGER 7839 1981-4-2 2975.00 20

JAEARE dept.txt

10 ACCOUNTING NEW YORK
20 RESEARCH DALLAS

30 SALES CHICAGO

40 OPERATIONS BOSTON

3.1.3 MapReduce Map if; join BJSZIR/RIE

1) Map e BT B SO, e f N & B Edras, ARREE 2 WA SO R 1 .
2) {F reduce AbHE R A, FEHRPR NS B AT AL B
3) SRJEMRHE Key 2 join SRR HH &5 R B 5 H .

3.1.4 MapReduce Map if join FI{CALSEIR

1) RIEE X

package com.kgc.bigdata.hadoop.mapreduce.reducejoin;
import java.io.Datalnput;
import java.io.DataOutput;

import java.io.IOException;

import org.apache.hadoop.io. WritableComparable;

/**
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*/

flag) {

* RTXR

public class Emplyee implements WritableComparable {

private String empNo ="";
private String empName ="";

private String deptNo ="";

private String deptName = "";

private int flag = 0; //[X 4>/ 2 Tk 2 5B

public Emplyee() {
H

public Emplyee(String empNo, String empName, String deptNo, String deptName, int

this.empNo = empNo;
this.empName = empName;
this.deptNo = deptNo;
this.deptName = deptName;
this.flag = flag;

public Emplyee(Emplyee e) {
this.empNo = e.empNo;
this.empName = e.empName;
this.deptNo = e.deptNo;
this.deptName = e.deptName;
this.flag = e.flag;

public String getEmpNo() {

return empNo;

public void setEmpNo(String empNo) {
this.empNo = empNo;

C 3
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public String getEmpName() {

return empName;

public void setEmpName(String empName) {

this.empName = empName;

public String getDeptNo() {
return deptNo;

public void setDeptNo(String deptNo) {
this.deptNo = deptNo;

public String getDeptName() {

return deptName;

public void setDeptName(String deptName) {
this.deptName = deptName;

public int getFlag() {

return flag;

public void setFlag(int flag) {
this.flag = flag;

@Override
public void readFields(Datalnput input) throws IOException {
this.empNo = input.readUTF();
this.empName = input.readUTF();
this.deptNo = input.readUTF();
this.deptName = input.readUTF();
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this.flag = input.readInt();

@Override

public void write(DataOutput output) throws IOException {
output.writeUTF(this.empNo);
output.writeUTF(this.empName);
output.writeUTF(this.deptNo);
output.writeUTF(this.deptName);
output.writelnt(this.flag);

IR
@Override
public int compareTo(Object o) {

return 0;

@Override
public String toString() {
return this.empNo + "," + thisempName + " + this.deptNo + "" +

this.deptName;
H

f£715 1.5 ReduceJoin LI}

2)  HE X Mapper KK

package com.kgc.bigdata.hadoop.mapreduce.reducejoin;
import org.apache.hadoop.io.LongWritable;
import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Mapper;

import java.io.IOException;

public class MyMapper extends Mapper<LongWritable, Text, LongWritable, Emplyee> {

C



3)

PRI EHESE MapReduce

@Override
protected void map(LongWritable key, Text value,
Context context)
throws IOException, InterruptedException {
String val = value.toString();
String[] arr = val.split("\t");

System.out.println("arr.length=" + arr.length + "

if (arr.length <= 3) {//dept
Emplyee ¢ = new Emplyee();
e.setDeptNo(arr[0]);
e.setDeptName(arr[1]);
e.setFlag(1);

arr[0]=" + arr[0]);

context.write(new LongWritable(Long.valueOf(e.getDeptNo())), e);

} else {//emp
Emplyee e = new Emplyee();
e.setEmpNo(arr[0]);
e.setEmpName(arr[1]);
e.setDeptNo(arr[7]);
e.setFlag(0);

context.write(new LongWritable(Long.valueOf(e.getDeptNo())), e);

H & X Reducer 5K

package com.kge.bigdata.hadoop.mapreduce.reducejoin;

import org.apache.hadoop.io.LongWritable;
import org.apache.hadoop.io.NullWritable;
import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Reducer;
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import java.io.IOException;
import java.util. ArrayList;

import java.util.List;

public class MyReducer extends
Reducer<LongWritable, Emplyee, NullWritable, Text> {

@Override
protected void reduce(LongWritable key, Iterable<Emplyee> iter,
Context context)

throws IOException, InterruptedException {

Emplyee dept = null;
List<Emplyee> list = new ArrayList<Emplyee>();

for (Emplyee tmp : iter) {
if (tmp.getFlag() == 0) {//emp
Emplyee emplyee = new Emplyee(tmp);
list.add(emplyee);
} else {
dept = new Emplyee(tmp);

if (dept !=null) {
for (Emplyee emp : list) {
emp.setDeptName(dept.getDeptName());
context.write(NullWritable.get(), new Text(emp.toString()));

4) WHEIFK

package com.kgc.bigdata.hadoop.mapreduce.reducejoin;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.FileSystem;
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import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.mapreduce.Job;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;

import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;

import java.net.URI;

/**
* fifi i MapReduce API 52/ Reduce Join fJIj g
*/

public class EmpJoinApp {

public static void main(String[] args) throws Exception {
String INPUT _PATH = "hdfs://hadoop000:8020/inputjoin";
String OUTPUT _PATH = "hdfs://hadoop000:8020/outputmapjoin”;

Configuration conf = new Configuration();
final FileSystem fileSystem = FileSystem.get(new URI(INPUT_ PATH), conf);
if (fileSystem.exists(new Path(OUTPUT PATH))) {

fileSystem.delete(new Path(OUTPUT PATH), true);

Job job = Job.getInstance(conf, "Reduce Join");

/] BB FR

job.setlarByClass(EmpJoinApp.class);

/1% & Map Al Reduce AbH2&
job.setMapperClass(MyMapper.class);
job.setReducerClass(MyReducer.class);

/L& Map it 27
job.setMapOutputKeyClass(LongWritable.class);
job.setMapOutputValueClass(Emplyee.class);
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/| B Reduce %t 257
job.setOutputKeyClass(NullWritable.class);
job.setOutputValueClass(Emplyee.class);

Gz a=k NG I TSN
FileInputFormat.addInputPath(job, new Path(INPUT PATH));
FileOutputFormat.setOutputPath(job, new Path(OUTPUT PATH));

System.exit(job.waitForCompletion(true) ? 0 : 1);

315 ERIEIB|ERFIEIT

1) f# A mvn clean package -DskipTests #J % hadoop-1.0-SNAPSHOT jar , %A J5 I 1% %
/home/hadoop/lib H 3% T [l ;
2) K% AL 5] HDFS H g

hadoop fs -mkdir /inputjoin

hadoop fs -put emp.txt dept.txt /inputjoin

3)  $£% MapReduce 1E\V FIEERIZ AT

hadoop jar /home/hadoop/lib/hadoop-1.0-SNAPSHOT jar

com.kgc.bigdata.hadoop.mapreduce.reducejoin.EmpJoinApp

4) BEMFVHE SR

hadoop fs -text /outputmapjoin/part*

7934 MILLER,10,ACCOUNTING
7839,KING,10,ACCOUNTING
7782,CLARK,10,ACCOUNTING
7876,ADAMS,20,RESEARCH
7788,SCOTT,20,RESEARCH
7369,SMITH,20,RESEARCH
7566,JONES,20,RESEARCH
7902,FORD,20,RESEARCH
7844, TURNER,30,SALES

7499, ALLEN,30,SALES
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7698, BLAKE,30,SALES
7654, MARTIN,30,SALES
7521,WARD,30,SALES
7900,JAMES,30,SALES

3.2  HEF i MapReduce SZEE

3.21 FK

XA S AR BEATHEY o A SO I RRAT A BRSO — Ny, BN EERAE R
FERATA A R A, Hh, S MRS EBIE R R i SRR P AL B MR MR 2K
1 .

3.2.2 MapReduce HiFRISZIRIE

7E MapReduce H BRI g AT LLEATHET 1, W15 key JE 2% int [1) IntWritable 254, #-4 MapReduce
T HRE 7 RN key HEFF, W1 key JEF3E K String ) Text 2874, #5-4 MapReduce 1% 18 7 S 5
TR . RATREAR A A B T R BIX A ThRENE ? B R H &M .

TEA 2 AT E e 75 2 T e I BAHE I o 2 4R key (EIEATHET I AT 50 08 B %A
FH 3% int 1) IntWritable REIEE5H) T o 2 7E map TR N B EHE #4 AL A IntWritable Y, R )5
1EN key {5 (value fEE ). reduce ZFll<key, value-list> J&, F5i AN key 1EA value FiH, FF
HRAE value-list H oo 2 I 0k e B B0 IEL. SR I key fe — DR E, E4TH 41T key FIALIK

3.2.3 MapReduce HFFRIXAESEIR

package com.kgc.bigdata.hadoop.mapreduce.sort;

import org.apache.hadoop.conf.Configuration;
import org.apache.hadoop.fs.FileSystem;
import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.IntWritable;
import org.apache.hadoop.io.LongWritable;
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;
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import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;

import java.io.IOException;

import java.net.URI;

/**
* ffi |} MapReduce API SEILHEF
*/
public class SortApp {
public static class MyMapper extends
Mapper<LongWritable, Text, IntWritable, IntWritable> {
private static IntWritable data = new IntWritable();

public void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {
String line = value.toString();
data.set(Integer.parselnt(line));

context.write(data, new IntWritable(1));

public static class MyReducer extends
Reducer<IntWritable, IntWritable, IntWritable, IntWritable> {
private static IntWritable data = new IntWritable(1);

public void reduce(IntWritable key, Iterable<IntWritable> values,
Context context)
throws IOException, InterruptedException {
for (IntWritable val : values) {
context.write(data, key);

data = new IntWritable(data.get() + 1);

public static void main(String[] args) throws Exception {
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String INPUT _PATH = "hdfs://hadoop000:8020/sort";
String OUTPUT PATH = "hdfs://hadoop000:8020/outputsort";

Configuration conf = new Configuration();
final FileSystem fileSystem = FileSystem.get(new URI(INPUT PATH), conf);
if (fileSystem.exists(new Path(OUTPUT PATH))) {

fileSystem.delete(new Path(OUTPUT PATH), true);

Job job = Job.getInstance(conf, "SortApp");

/] BB FR

job.setlarByClass(SortApp.class);

/1% & Map Al Reduce AbH 2%
job.setMapperClass(MyMapper.class);
job.setReducerClass(MyReducer.class);

/1 B 2R
job.setOutputKeyClass(IntWritable.class);
job.setOutputValueClass(IntWritable.class);

/1Y B B N A Y H

FileInputFormat.addInputPath(job, new Path(INPUT PATH));
FileOutputFormat.setOutputPath(job, new Path(OUTPUT PATH));

System.exit(job.waitForCompletion(true) ? 0 : 1);

K3 1.6 HFEIH

3.24 ERIEIB|ERIEIT

1) & H mvn clean package -DskipTests ¥] % hadoop-1.0-SNAPSHOT jar , %A J5 b & |
/home/hadoop/lib H 3¢ F il ;
2) RO EE L3 HDFS Hgp

hadoop fs -mkdir /sort
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hadoop fs -put sort.txt /sort

3)  $£% MapReduce 1E NV BIEERIZAT

hadoop jar /home/hadoop/lib/hadoop-1.0-SNAPSHOT jar
com.kgc.bigdata.hadoop.mapreduce.sort.SortApp

4) BEMEH S

hadoop fs -text /outputsort/part™®

AN N A W N =
O W A W N =

3.3  IXHEF ) MapReduce SZH

3.3.1 ik

BRINHESL T, Map it 946 B 200 Key SEATBONIOHE, (FURATIH 5 ZE5F Key HEF R0 I 6
FTRE Value MEATHEFE, B FTE I UCHEF

332 FEk

XN SCIE A B CREATPIA, 2050 22 18] (20 B A 2 MR A5, 4 th 4 RSB — 7 B
WTE RS, USRS —SIE AR S, IS — A BU T RS, A

30 10
30 20
30 30
30 40
40 5

40 10
40 20
40 30
50 10
50 20
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50 50
50 60

3.3.3 MapReduce —)XHFFHISCINRIE

1) Mapper (£ BN B RGBT A map R4, SPidsedtrab el . s,
0 R I <key,value>%ir Hi

2) XF map R H FI<key, value>Tf F 43 X BREL, XTEEIEAT 70 X o AN 43 X B B4 2 9l 06 3
AN[F ) Reducer 1145 1.

3) XM TARG X R, 2% key #HA7HF, X B key 215 WritableComparable 2 1.
Z3E LS T Comparable #2111, R SE AT LAHEAT ELEHEFT

4) XFFHET G f<key,value>, 4% key #8470 20 . Wik key #HIA, HAAH[E key [I<key,value>
M B — AN &, B HS T IR reduce PR,

5 P S EEE 2% B Reducer 15 A

3.3.4 MapReduce )X HEFRIX RS SLIR

package com.kgc.bigdata.hadoop.mapreduce.secondsort;

import org.apache.hadoop.io. WritableComparable;

import java.io.Datalnput;
import java.io.DataOutput;

import java.io.IOException;

public class IntPair implements WritableComparable<IntPair> {

private int first = 0;

private int second = 0;

public void set(int left, int right) {
first = left;
second = right;

H

public int getFirst() {
return first;

H
public int getSecond() {
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return second;

@Override
public void readFields(Datalnput in) throws IOException {
first = in.readInt();
second = in.readInt();
H
@Override
public void write(DataOutput out) throws IOException {
out.writelnt(first);
out.writelnt(second);
H
@Override
public int hashCode() {
return first+"".hashCode() + second+"".hashCode();
H
@Override
public boolean equals(Object right) {
if (right instanceof IntPair) {
IntPair r = (IntPair) right;
return r.first == first && r.second == second;
}else {

return false;

H
/A% B AR 2 o, RS key HEFRS, 1R UBLZIX A compareTo J77%
@Override
public int compareTo(IntPair o) {
if (first != o.first) {
return first - o.first;
} else if (second != o.second) {
return second - o.second;
} else {
return 0;
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package com.kgc.bigdata.hadoop.mapreduce.secondsort;

import java.io.IOException;
import java.net.URI;

import java.util.StringTokenizer;

import org.apache.hadoop.conf.Configuration;
import org.apache.hadoop.fs.FileSystem;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.*;

import org.apache.hadoop.mapreduce.Job;
import org.apache.hadoop.mapreduce.Mapper;
import org.apache.hadoop.mapreduce.Partitioner;

import org.apache.hadoop.mapreduce.Reducer;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;

import org.apache.hadoop.mapreduce.lib.input. TextInputFormat;

import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;

import org.apache.hadoop.mapreduce.lib.output. TextOutputFormat;

public class SecondarySortApp {

public static class MyMapper extends Mapper<LongWritable, Text,

IntWritable> {

private final IntPair key = new IntPair();

private final IntWritable value = new IntWritable();

@Override

public void map(LongWritable inKey, Text inValue,

IntPair,

Context context) throws IOException, InterruptedException {

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

int left =0;
int right = 0;
if (itr.hasMoreTokens()) {

left = Integer.parselnt(itr.nextToken());

if (itr.hasMoreTokens()) {
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right = Integer.parselnt(itr.nextToken());
}
key.set(left, right);
value.set(right);

context.write(key, value);

H
h
H
/**
* AE A EEAI N, R EEEUEORE key, TTAZEAE key.
*/
public static class GroupingComparator implements RawComparator<IntPair> {
@Override
public int compare(byte[] bl, int s1, int 11, byte[] b2, int s2, int 12) {
return WritableComparator.compareBytes(bl, sl, Integer.SIZE/8, b2, s2,
Integer.SIZE/8);
h
@Override
public int compare(IntPair o1, IntPair 02) {
int firstl = ol.getFirst();
int first2 = 02.getFirst();
return firstl - first2;
h
H

public static class MyReducer extends Reducer<IntPair, IntWritable, Text, IntWritable>

private static final Text SEPARATOR = new Text("------------- ");

private final Text first = new Text();

@Override

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

throws IOException, InterruptedException {
context.write(SEPARATOR, null);
first.set(Integer.toString(key.getFirst()));

for(IntWritable value: values) {
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context.write(first, value);

public static void main(String[] args) throws Exception {
String INPUT _PATH = "hdfs://hadoop000:8020/secondsort";
String OUTPUT PATH = "hdfs://hadoop000:8020/outputsecondsort";

Configuration conf = new Configuration();
final FileSystem fileSystem = FileSystem.get(new URI(INPUT PATH), conf);
if (fileSystem.exists(new Path(OUTPUT PATH))) {

fileSystem.delete(new Path(OUTPUT PATH), true);

Job job = Job.getInstance(conf, "SecondarySortApp");

/] BB FR

job.setJarByClass(SecondarySortApp.class);

PN L

FileInputFormat.setInputPaths(job, new Path(INPUT PATH));
/1 AR

FileOutputFormat.setOutputPath(job, new Path(OUTPUT PATH));

/1% & Map Al Reduce AbH2&
job.setMapperClass(MyMapper.class);
job.setReducerClass(MyReducer.class);

/] Ay R

job.setGroupingComparatorClass(GroupingComparator.class);

job.setMapOutputKeyClass(IntPair.class);
job.setMapOutputValueClass(IntWritable.class);

job.setOutputKeyClass(Text.class);
job.setOutputValueClass(IntWritable.class);
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/1 N R
job.setlnputFormatClass(TextInputFormat.class);

job.setOutputFormatClass(TextOutputFormat.class);

System.exit(job.waitForCompletion(true) ? 0 : 1);

KRB 1.7 ZxHFESIM

3.35 ERIEIB|ERIEIT

1) f# A mvn clean package -DskipTests #J % hadoop-1.0-SNAPSHOT jar , %A 5 I 1% %
/home/hadoop/lib H 3¢ Tl ;
2) KA %EdE B4 S HDFS Hxd

hadoop fs -mkdir /secondsort

hadoop fs -put secondsort.txt /secondsort

3) &% MapReduce 1E VB EREIZAT

hadoop jar /home/hadoop/lib/hadoop-1.0-SNAPSHOT .jar
com.kgc.bigdata.hadoop.mapreduce.secondsort.SecondarySortApp

4) BEMFVHE SR

hadoop fs -text /outputsecondsort/part*
30 10
30 20
30 30
30 40
40 5
40 10
40 20
40 30
50 10
50 20
50 50
50 60
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1N =
=)
3.4 &I/ H MapReduce SZEY
3.41 #hA

Hadoop X 4b B 84N RS ELAR R 2 AN NSO BE A R, 53 A SCPEBAE® 5 ) HDFS #9479 i =
8] By DAEAE ZOR 5 R R

342 BR

I8 MapReduce APL X /NCAFEAT & 9, fi B SequenceFile.

3.4.3 HHNXHHNREEI

package com.kgc.bigdata.hadoop.mapreduce.merge;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.BytesWritable;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.mapreduce.InputSplit;

import org.apache.hadoop.mapreduce.JobContext;

import org.apache.hadoop.mapreduce.RecordReader;
import org.apache.hadoop.mapreduce. TaskAttemptContext;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;

import java.io.IOException;

/**
* SHNE AN SR A — 2R id SR AL B InputFormat
*/

public class WholeFileInputFormat extends
FileInputFormat<NullWritable, BytesWritable> {

11 B A INSCHEA T 5 ARAIE— N N S A — A key-value B AE X
@Override
protected boolean isSplitable(JobContext context, Path file) {

return false;

@Override
public RecordReader<NullWritable, BytesWritable> createRecordReader(
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InputSplit split, TaskAttemptContext context) throws IOException,
InterruptedException {
WholeFileRecordReader reader = new WholeFileRecordReader();
reader.initialize(split, context);

return reader;

package com.kgc.bigdata.hadoop.mapreduce.merge;

import java.io.IOException;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.FSDatalnputStream,;
import org.apache.hadoop.fs.FileSystem;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.BytesWritable;

import org.apache.hadoop.io.IOUtils;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.mapreduce.InputSplit;

import org.apache.hadoop.mapreduce.RecordReader;
import org.apache.hadoop.mapreduce. TaskAttemptContext;
import org.apache.hadoop.mapreduce.lib.input.FileSplit;

/**
* SEPl—/NE I RecordReader, 1X /NN 51245 N 4k 7 I¥) RecordReader
*/

class WholeFileRecordReader extends RecordReader<NullWritable, BytesWritable> {
private FileSplit fileSplit;
private Configuration conf;
private BytesWritable value = new BytesWritable();

private boolean processed = false;

@Override
public void initialize(InputSplit split, TaskAttemptContext context)
throws IOException, InterruptedException {
this.fileSplit = (FileSplit) split;
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this.conf = context.getConfiguration();

@Override

public boolean nextKeyValue() throws IOException, InterruptedException {

if (!processed) {
byte[] contents = new byte[(int) fileSplit.getLength()];
Path file = fileSplit.getPath();
FileSystem fs = file.getFileSystem(conf);
FSDatalnputStream in = null;
try {
in = fs.open(file);
10Utils.readFully(in, contents, 0, contents.length);
value.set(contents, 0, contents.length);
} finally {
I0Utils.closeStream(in);

H
processed = true;
return true;
H
return false;
b
@Override

public NullWritable getCurrentKey() throws IOException,
InterruptedException {

return NullWritable.get();

@Override
public BytesWritable getCurrentValue() throws IOException,
InterruptedException {

return value;

@Override
public float getProgress() throws IOException {
return processed ? 1.0f: 0.0f;

T,
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@Override
public void close() throws IOException {
// do nothing

package com.kgc.bigdata.hadoop.mapreduce.merge;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.FileSystem;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.BytesWritable;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.InputSplit;

import org.apache.hadoop.mapreduce.Job;

import org.apache.hadoop.mapreduce.Mapper;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
import org.apache.hadoop.mapreduce.lib.input.FileSplit;

import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;

import org.apache.hadoop.mapreduce.lib.output.SequenceFileOutputFormat;

import java.io.IOException;

import java.net.URI;

/**
* ffi | MapReduce API 5¢ A A - D g
*/

public class MergeApp {

/**
* R NSO FTELEL SequenceFile
*/
static class SequenceFileMapper extends

Mapper<NullWritable, BytesWritable, Text, BytesWritable> {

private Text filenameKey;
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@Override
protected void setup(Context context) throws IOException,
InterruptedException {
InputSplit split = context.getInputSplit();
Path path = ((FileSplit) split).getPath();
filenameKey = new Text(path.toString());

@Override
protected void map(NullWritable key, BytesWritable value,

Context context) throws IOException,

InterruptedException {

context.write(filenameKey, value);

public static void main(String[] args) throws Exception {
String INPUT _PATH = "hdfs://hadoop000:8020/inputmerge";
String OUTPUT _PATH = "hdfs://hadoop000:8020/outputmerge";

Configuration conf = new Configuration();
final FileSystem fileSystem = FileSystem.get(new URI(INPUT PATH), conf);
if (fileSystem.exists(new Path(OUTPUT PATH))) {

fileSystem.delete(new Path(OUTPUT PATH), true);

Job job = Job.getInstance(conf, "MergeApp");

/] BB FIR

job.setlarByClass(MergeApp.class);

job.setlnputFormatClass(WholeFileInputFormat.class);
job.setOutputFormatClass(SequenceFileOutputFormat.class);
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(BytesWritable.class);
job.setMapperClass(SequenceFileMapper.class);
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/1% B N A Y H SR
FileInputFormat.addInputPath(job, new Path(INPUT PATH));
FileOutputFormat.setOutputPath(job, new Path(OUTPUT PATH));

System.exit(job.waitForCompletion(true) ? 0 : 1);

K3 1.8 EFICHEI

3.4.4 RRIRABIEEEIT
1) f# A mvn clean package -DskipTests #J % hadoop-1.0-SNAPSHOT jar , %A 5 I 1% %

/home/hadoop/lib H 3¢ Tl ;
2) CHl#dE L3 HDFS Hgrh

hadoop fs -mkdir /inputmerge

hadoop fs -put secondsort.txt /inputmerge

3) &% MapReduce 1E VB EREIZAT

hadoop jar /home/hadoop/lib/hadoop-1.0-SNAPSHOT .jar
com.kgc.bigdata.hadoop.mapreduce.merge.MergeApp

4) BEMFVHE SR

hadoop fs -Is /outputmerge

Found 2 items

-rw-r--r-- 1 hadoop supergroup 0 2017-02-18 19:23 /outputmerge/ SUCCESS
-tw-r--r-- 1 hadoop supergroup 7630548 2017-02-18 19:23 /outputmerge/part-r-00000

2k, R T EMRERE, £55 3 BT BAER T

AFEF] T AT 4R 4

> ¥4 MapReduce 49 ZmAZA2 A,

> %1% MapReduce ¥ Combiner. Partitioner #94% J
> ¥ 4&{%& ] MapReduce APl %A% F 495 f¢

g AR
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1. 1% A MapReduce API % a4 F 3 At o
R B EANAFMTEGRE (BT, T, #4860 (LT, T4
MEZERFHR: FNFH, LITREQH. THHRECHK., LHHES. THHREZ.

%N ITEHESR MapReduce

N SAFF BB -
FFs | FE FEzEA |
0 reporiTme | long 1CF IR SETaRE
! maisdn String FiS5H
3 apmac Ating AP mac
3 actrac Atrng AC mac
4 host String ] Rk
5 siteType String Nl e
6 wpFacklum | long LiT4Emey, B 4
7 doyrPacklm | long TAT BT, BAn
g wPayload | long LITRAE. EZE B MR, B byte
3 dowrPayload | long TAT 2R B E B MR, B4 byte
10 httpStatus | String HITP Response BFI4ESE
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