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1. HHY
XRBREMA A A A, S48 T Hadoop Map/Reduce HEZRAY NI TH e

2. JeihIMt

B Hadoop IFFf 272 ~ BLEFIEH 12174 - ELERMN.
*  HadoopfRIEA [ THIHIIRAE FHE °
*  HadoopEBEHEEENT KHAR 5 A N EERE o

3. Mk

Hadoop Map/Reducesg—"M¥ F & 7 RS, T ES HRIIN AETEEEEITE
H b T AVLEs E R RBEERE - FR DL —FPml AR A7 0 3 B T2 51 a0 %L
AR o

—MMap/Reduce YEML (job) EE =T ARIEIREET 0w T AEEER, B
map{f55 (task) PASE@&IHTHIT LB ENT - MRS W maph HITHATHEF, AR5
TRLE R A\ Breduceft5s o il H 1AL A AFIH A 2 BCFEMBE X RGF - BME
RIASHES MG, LUK E T LRSS -

W, Map/Reduce 2R AR AU RO B THE —HAM R S /), WEtE,
THET SIS T SE R R o XFACE RV EZR IR D SRR R B
RO EEAESS, X AT DU SRR I 24717 B AR o R St A
Map/ReduceHEZEFH— 1 EJHAmaster JobTracker FIERPERETT S —Pslave
TaskTracker L [FZHAY o master i TR EM K —MEBIFTE LS, XEESZDHIEN
[F)slave b, masterlii = EATIRIHIT, EHHUTCERBAIES © Mslavef I T
1T Hmaster fEREIESS

M AREFEDNIZIEBA /SO E (8F) |, B SSIAER R O a5 L8R
fitmapFlreduce BEL  FIN_EHMAIEAISEL, w7 VELERE (job
configuration) e #RJ5, Hadoopf] job clientf&AZVEML (jarfl/FIHUTIEFSE) H1
Ao & 15 48 JobTracker, & Ml A X AL B A5 B A slave ~ FE LS FH N
EATRHAT, FRRACRSFZHE B4 job-client °

FFRHadoopMEZE & A JavaTMEEEIAY, {EMap/Reduce N HRBFMIAN—EEH JavaskF
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* Hadoop StreamingZ—MzafT{EMLAISLAH TR, B P RIEMZ T E al HidT
B (0. shell T E) Efimapperflireducer o

* Hadoop Pipesfz—"SSWIGHZARIC+H API (R AZRETINITMEIR) | BEWATAT
SEIMap/Reduce N FHFEF °

4. BNSHIH

Nap/Reduce EALE - fi<key, value> BEER |, FLEW, AR IELEHAE Y
XlEEI:—éE<Key, value> %ETEW', ﬁ*ﬁf‘m?ﬁj—éﬂ <key, value> %E/faxq-ﬁﬁﬁg/ﬂ;ikﬁ/‘j$ﬁﬁj
, XA AR XTI R B AT BE AN o

NEZEFF B X keyMivalue) R (classes) HATFIIMLIRIE,  HIt, XLERFFESI
Writablef2[ o FHHM, HT T EERPATHEFFRIE, keyRW 5L

WritableComparablefE[] o

—Map/Reduce VEMV % AR R RLANN FER:

(input) <kl, v1> —> map —> <k2, v2> —> combine —> <k2, v2> —> reduce —>
<k3, v3> (output)

5. . WordCount v1.0

FERNAT 28, WERATSEE — MMap/Reduce AR IR B, LUERHENTH TIEHHE
— MIFHIAIR

WordCountsg— M BHIRLH , & AT LA 5 H 15 7 2y 58 Hh B — 1 B3] H D UKL -
XAMAEMT BERX, AR o 2eamFiEs =fHadoopZE 7=

5.1. YR

1. package org.myorg;

2.

3. import java.io.IOException;
4. import java.util.™;
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import org.apache.hadoop.fs.Path;
import org.apache.hadoop.conf.™;
import org.apache.hadoop.io.™;
import org.apache.hadoop.mapred.™;

import org.apache.hadoop.util.™;

public class WordCount {

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

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

private Text word = new Text():

public void map(LongWritable key, Text
value, OutputCollector<Text, IntWritable>
output, Reporter reporter) throws
I0Exception {

String line = value.toString();

StringTokenizer tokenizer = new
StringTokenizer (line) ;

while (tokenizer.hasMoreTokens()) {
word.set (tokenizer.nextToken()) ;

output.collect (word, one):

Page 4



Hadoop Map/ReduceZ(f&

25.
26.
27.

28.

29.

30.
31.
32.
33.

34.

35.
36.
37.

38.

39.

40.
41.
42.

43.

44.

public static class Reduce extends
MapReduceBase implements Reducer<Text,
IntWritable, Text, IntWritable> {

public void reduce (Text key,
Iterator<IntWritable> values,
OutputCollector<Text, IntWritable> output,
Reporter reporter) throws IOException {

int sum = O;
while (values.hasNext()) {
sum += values.next().get();

}

output.collect(key, new
IntWritable (sum)) ;

}

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

JobConf conf = new
JobConf (WordCount.class) ;

conf.setJobName ("wordcount") ;

conf.setOutputKeyClass(Text.class) ;

conf.setOutputValueClass (IntWritable.class) ;
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45. conf.setMapperClass (Map.class) ;

46. conf.setCombinerClass (Reduce.class) ;
47. conf.setReducerClass (Reduce.class) ;
48.

49.

conf.setInputFormat (TextInputFormat.class) ;

50.
conf.setOutputFormat (TextOutputFormat.class) ;

51.

52. FilelnputFormat.setInputPaths(conf,
new Path(args[0]));

53. FileOutputFormat.setOutputPath (conf,
new Path(args[1]));

54.

55. JobClient.runJob(conf) ;

57. }

58. }

59.

5.2. HiE
BUZIAEE AL B HADOOP_HOMER I &2 & AR H 3%, HADOOP_VERSIONX| ¥ HadoopHY 4 Hif %7
SERRA, GmiFEWordCount. javasifllfdjar ), A 40 T HRIE:

$ mkdir wordcount classes

$ javac -classpath S${HADOOP_HOME}/hadoop-${HADOOP_VERSION}-core.jar -d
wordcount classes WordCount.java

$ jar -cvf /usr/joe/wordcount.jar -C wordcount classes/ .

B
* Jusr/joe/wordcount/input - J&HDFSHA T A BS1E
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* /usr/Jjoe/wordcount/output - SEHDFSH %N H BEE

FZRBI SRS RO HIN

$ bin/hadoop dfs -1s /usr/Jjoe/wordcount/input/
/usr/joe/wordcount/input/file0l
/usr/joe/wordcount/input/file02

$ bin/hadoop dfs -cat /usr/joe/wordcount/input/file0l
Hello World Bye World

$ bin/hadoop dfs —cat /usr/joe/wordcount/input/file02
Hello Hadoop Goodbye Hadoop

BT AR

$ bin/hadoop jar /usr/joe/wordcount.jar org.myorg.WordCount
/usr/joe/wordcount/input /usr/joe/wordcount/output

B2

$ bin/hadoop dfs —cat /usr/joe/wordcount/output/part—00000
Bye 1

Goodbye 1

Hadoop 2

Hello 2

World 2

N AEF R -filesiEMRIEE— 1" HIES D FRIVEEIESFE, X EEERIZ 2 tasky
ETTAEEZ o - 1ibjarsA] LA AmapFireducefclasspath s il jardl, o #
~archivesit iR [F A LME BRI RSN S5, X BRSS9 I+ I+ A taskily
HEI TIEE R N &0 — e MR AR B RS (UERENETw5)

o HRMSITIETAE LM 1ESE Commands manual °

ffFH-1ibjarsfll-filesizafrwordcountffi]+F:
hadoop Jjar hadoop-examples.jar wordcount —-files cachefile.txt —-libJjars

mylib.jar input output

5.3. R
WordCounth FHFEFIFH HE T4 °
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Mapper (14-261T7) H#map /7 % (18-2517) B 1L TR EM) TextInputFormat (4947) —{RAbHH
—17 - )5, EiBidStringTokenizer LI N RFTR —1TY]50 A% Ttokens, Z
Ja, Hiti< <word>, 1> JEUHUEE(ERT o

$FTRGIF R — A, mapki Hi &
< Hello, 1>

< World, 1>

< Bye, 1>

< World, 1>

AN, mapfi &2
< Hello, 1>

< Hadoop, 1>

< Goodbye, 1>

< Hadoop, 1>

T AR A K Imap B E OB05E , AR T USRI 7 2 22 35 e,
ol 151 BORHO TR S0 52 5 U S HOPI S <

WordCountiA$§5E T —combiner (4647) o [, EikmapizfT 2 )G, SXHH 1%
keyi#1THERF, RIEIEHEH R RA A combiner (FZFRIEALAYED E SReducer—71¥)
. HATARHERS -

F— P mapHi H 2 :
< Bye, 1>

< Hello, 1>

< World, 2>

B~ P mapf i 2 -
< Goodbye, 1>

< Hadoop, 2>
< Hello, 1>

Reducer (28-361T) Hreduce /7 {£ (29-3517) & REkey (AFIHELEHIF) HIY
HIVRECRAN -
PRI I3 A b e H il -

< Bye, 1>
< Goodbye, 1>
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< Hadoop, 2>
< Hello, 2>
< World, 2>

IR run EFFEE TR LA mE,  Flan: @ 7??1?LL§EE’J¢EU\/¢BU$
12 ~ key/valuefJRA ~ g A/ H AU N EE JobConf HYEC EAE B - MEEEF A
T JobClient.runJob (551T) AN I H IS ERIHAT ©

PN TRAEAREFER G BE50 24 >) B Z Ak T-JobConf,  JobClient, Tool A AHEET
N (class)

6. Map/Reduce - ﬁﬁ)ﬁ%ﬁ

X BRSO F PR 2 I B Map/Reduce HEZR AR YA M EATT IR BE T 1& S HUAHTY © GX B
B P R AR A SR ~ B EANRCARAL o SRT, HEREE R/ O
Javadoc IR By & W HISUH; AR BRI TERIRITEA -

A 12 55 F BMapper fiReducer 2 [ o N FARET il H 2@ 1 $2 ftmapFlreduce J5 1R 58
WEAT -

Wa, BAlevheEMRZ 0D, HFEHE:  JobConf, JobClient, Partitioner
OutputCollector, Reporter, InputFormat, OutputFormatZ5%§ o

wa, FATRET IR ER  —H FRIThEER (fla0: DistributedCache,
IsolationRunner%§45) RULE o

1. %O Resik
N IR 18 i 2d i $2 fitmapMlireduce R SEI MapperflReducer#Z [, B THBAELH
7ok e

6.1.1. Mapper
Mapper R ABEAE XS (key/value pair) BRLET 2] —4H H [AIFE RO BB N 2 A

Map & — 2R AL SRR HN TP RIS D RN AESS o XPhER A R R AR =0
RENTFESGEAICREAIRE —F o — 457 B 5 A B ED /T DIBRGT 01 B Z 1 4
B (EXT

Hadoop Map/ReducefEZEHE:—InputSplitf=4—Pmapft5s, MEInputSplitE

Page 9


http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/mapred/Mapper.html

Hadoop Map/ReduceZf&

HZ B InputFormat 7= A2 Y o

WEFE L1, XSPMapper B SEIIE F5 3B E JobConfigurable.configure (JobConf) J5V#,
XN ITETR B G 1E— M JobConfZEY, HIESEBiMapper IR IL TAE < X5, 12N
X MESSH InputSplit R BN VE FH —¥X map (WritableComparable., Writable,
OutputCollector, Reporter)$fE o N FHREF n] LB T B S Closeable.close ) FIER
PUTHNPIEEE TAE -

gy HY SEAELN AN R 2 S T A BB A R B — 2 o — 45 78 B9 Fan A SEAEDG BT DABSL 3 Bl 01 B
Z R BEERS o B E A
OutputCollector.collect (WritableComparable,Writable) 0] DA EE S H HOSEEXT ©

LR AT LLE FIRepor ter iR 85 B, 180E N AZRAIRIRSIH R, B #iCounters (11
Hes) | BEOUERMECIBITIER -

MG 2185 — M Ekey REXPIFTE A BBAVE (value) 3R, REHEEA]
& 4aReducer DUF 2R HUAE SR o F P ] LUt

JobConf . setOutputKeyComparatorClass (Class) SE¥85E BRI FH 0 2HH) Comparator o

Mapper I HHEF G, BUHERI 9455 M Reducer o 53300 EEH F1— B reduce
ES5E0EE 2 — 1Y o AP A LUE SEELE & Y Partitioner SB35 M Mkey# 43-AiL
?/E.\ﬂﬂlg/]\ Reducer o°

H a5 E T JobConf . setCombinerClass (Class) f8E— P combiner, B T4
(B AR AT A A SR AR, XS B TRk MMapper 2l Reducer B {FHi&E -

X LERHEIE e ) B 2 R B 45 SRR RAE 202 (key-1en, key, value-len,
value), [ FIFRJF AT LLSHT JobCon Has i3 e ] 46 2 75 (7 FE 45 LA T B 4 FE 4,
{fﬁﬁﬂﬂ]ﬁﬂl CompressionCodec °

6.1.1.1. FEELZ /D MMap?

Map % H 38 & 2 T ABIER R NRER), —RE T a B A SR SR (block)
Map EH HUFATMBERECE ST M (node) RZJ10E]100 M map, XfFCPU JHFER N
mapfE55 0] DL |300 A - HTE MESWIRLTEE R E, Hit, HHREHE
T Ol map VAT BIRSS [A] 2= /i 150 8 o

XEE, IRAREI A LOTBRYRUE, B PR (block) HUA/NEL28MB, RFFHEEARL
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82,000 map R SE AL SS, FRIEMFA setNumMapTasks (int) (JF&E: X ENLGENHELR
T T — 1R (hint) | EPRARERZENXE) FXNMEEIXESER °

6.1.2. Reducer
Reducer$f 5 — P key REXAY—2H T AIEUESRTL) (reduce) H—H/NPIEEE -
F P ] LB JobConf . setNumReduceTasks (int) I E—TMEW FreducefESHIELH ©

WEFE L1, SfReducerfSEIEFEEEE JobConfigurable.configure (JobConf) J5ik
, XN TETREE D JobConf S, HIETEMReducer (IRITRIL TAE - AR5, #E
ZaR AR ANEE F B D <key, (list of values)>XfiH—IX
reduce (WritableComparable, Iterator, OutputCollector, Reporter) Hit o 7 )5,
AR AT LLE i B 5 Closeable. close Q RPHUTHH M AYTE BE TAE ©

ReducerF 3N FE [ EL: shuffle ~ sortfireduce o

6.1.2.1. Shuffle

Reducer [ A gt &Mapper B2 HET PRV © 7E3X MM EY, MEZRIE T HTTP &1
ReduceriX {5l Mapperfii H H1 5 Z #H R A 33k ©

6.1.2.2. Sort

X B, HEZR i B key I {EX Reducer (NEI A 1T 02H (R NN RImapper i H =+
Al g A MR Akey) o

Shuf f1eflSort PN B2 RIS #E1THY; maphtim 2 — I g BBl — 0 8 & 80 -

Secondary Sort

ANR T LS R ke y B HAN Freduce Bt key B ZHANIA ], AR 2 ] LLd
JobConf . setOutputValueGroupingComparator (Class) SEF85E —>Comparator o Bl
JobConf . setOutputKeyComparatorClass (Class) A] Fi T v 8] 33 F2 ke y @R[ 4% 4720,
, BT DASE & P AT LASEIZ B RY — IR HERF -

6.1.2.3. Reduce

TEX OB, HEZE N E S HBEALRIEFIET <key, (list of values)>Xfiff—
XK reduce (WritableComparable, Iterator. OutputCollector, Reporter) JJ1E ©
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http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/io/Closeable.html#close()
http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/mapred/JobConf.html#setOutputValueGroupingComparator(java.lang.Class)
http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/mapred/JobConf.html#setOutputValueGroupingComparator(java.lang.Class)
http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/mapred/JobConf.html#setOutputKeyComparatorClass(java.lang.Class)
http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/mapred/Reducer.html#reduce(K2, java.util.Iterator, org.apache.hadoop.mapred.OutputCollector, org.apache.hadoop.mapred.Reporter)
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ReducefF&5 % 48 5 2B V8 OutputCollector.collect (WritableComparable,

Writable) BN AERZH o

R FEF AT LA FRepor ter i 533 B, & @ FHRRIF R BIAIIRSTE S, B HiCounters
(1t%42%) |, EPGERHAECIBITIER °

Reducer i H 21 A HEFHY ©

6.1.2.4. EFELZ /" Reduce?

Reduce & H @1 20.95851.753k€ L, (<no. of nodes> *

mapred.tasktracker.reduce.tasks.maximum) o

FH0.95, Frfreducer] UiAEmaps—SE IS B ZIE SN, THUATE Himaphy i H 45 R o A
1.75, BRI S ESER S —ForeduceE 5 /a, ATLUTIRSE 5, XHEF LIS
2 B B B B RIRCR -

W hNreduceBYET H 2 G I MEZRAVITBY, (R DIRE B398, FRE THUT RN
7 AR H L TR o

e Ly 1 R - B R R B RN — 2R N T AR LR A HENIPEAL S5 (speculative-tasks
) BRI ESS T E —reduce A TR ©

6.1.2.5. F-Reducer

WMAREE TN EHT1T, Bk Ereduce/ESIIEH W EEETER o

XFIENL T, mapfESSAUHIH & BE# S AH setOutputPath (Path) 5 %€ A% H B A ©
HEZEYEAEEA 1S AFileSystemZ B A X EATHITHERF

6.1.3. Partitioner
Partitioner FH T XI5 (EZSA] (key space) o

Partitionerffi 5{ ¥ Hilmapfi Hi 45 Fkey I # o Key (BE — "1 keyF28) HHTE9
X, JEHE AP EHashiE o 5 KR E 5 — MEAL I reducefE 55U B & — R ©
R, TEER R REkey (HWELEIXSRIOER) NIZKIELm M reducef/T55 H AR
— R Treduce R E o

HashPartitioner ¥\ Partitioner o
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http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/mapred/lib/HashPartitioner.html
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6.1.4. Reporter

Reporter&f TMap/Reduce N IR F IR EHE, WENHARAFPREELE, =
Counters (TT#y#s) AUMLHI -

Mapper#llReducer LI AT A FiReporter ff & #HE, s (EFHE CIZITIER
o TEAPFERL IR T 75 B AEAR KA A b B BB EXT I =, X PPAILE 2 AR Y
B M HEZE AT B2 2 DL MESSRER T, MR EMRITRIL o 73— B XFiE & £
FIAEE, R E S % mapred. task. timeouti¥ B N—MEWEIIE (83 THIZE N
Z, MZEEBIRET) o

N FEF A LA Repor ter B HFCounter (11442%)

6.1.5. OutputCollector

OutputCollectorse—"Map/ReducefEZEE A FH T UL MapperBkReduceri HERHY
EANLE (B EREHGERMEL R SR -

Hadoop Map/ReduceEZEMIH T — &1 % 5L A A mapper ~ reducerfllpartitioner

HOZRE

6.2. /EMACE

JobConf 3 —"Map/Reducel/EN AL B ©

JobConf 5& i F [r]HadoopHEZE i ifi—Map/Reduce fEML WA TR E B8 O o HEZRSHZ
M8 JobConf i 1t AY (5 B B L 2 2 SEBLX B, FRT:

o —HSHNEESWEIEEIMC N final, XERENIABEHE M

o —ERVHISERT I E A T Ui E (f140:  setNumReduceTasks (int) )

, T A—ESEN SAEZR 5 (R i A S8 2 A b Al Esgmn, I Haig Bk
g e 2 (fla:  setNumMapTasks(int)) o

B, JobConf&:F5HAMapper ~ Combiner (YR A HIIE) ~ Partitioner ~ Reducer ~
InputFormat#ll OutputFormatHE{RSEH] o JobConfiAEEFE TE —2H Ky A\ A4
(setInputPaths (JobConf, Path...) /addInputPath(JobConf, Path))
(setInputPaths (JobConf, String) /addInputPaths(JobConf, String)) LR #iH

PENIZE W)L, (setOutputPath (Path))
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JobConf 1] 1% fﬂﬂ@ﬂ&%*%ﬁﬁﬁﬁ,wm:&ﬁwmwﬂm ﬁ@”
DistributedCache FFSCHE; HrE 2 REE (R 45 R e B FEEGE U E AR

s A PSR AR A

(setMapDebugScript (String) /setReduceDebugScript (String)) 3 ‘Tﬂﬂfﬁ 1EMY
VPG (speculative) (ESSHIHAT

(setMapSpeculativeExecution (boolean))/(setReduceSpeculativeExecution(boolean))
; B MES BRI ZIREL (setMaxMapAttempts (int) /setMaxReduceAttempts (int))

; — MEBERZRIESS R B Lt

(setMaxMapTaskFailuresPercent (int) /setMaxReduceTaskFailuresPercent (int)) ;
Jarayarag
=F ~F

4%, APBEFH set(String, String) /get(String, String) % & aE ISR A
BFHFENEESE - AT, DistributedCache {5 F A2 i A KA HILEHRAY o

6.3. (ESFHIBUTHIESE

TaskTracker &7E— MM AYGvm b L FREAIE 4T Mapper/Reducer{f:4% (Task)
[ o

FAESS S 4k EK L TaskTracker BUEASE o F P AT LLIE i JobConf HHRY

mapred.child. java.optsfil B ZHORKE Fivm L AYME LT, #Hlan: @
-Djava.library.path=<> FF—N{EFVRERRIRE BT VBRI R L=, 5%
o {1 mapred.child. java.opts® & — P FF Fotaskide, ESHiEHLInap/reducef
taskidffg o

THE—MEE2NSEFIERNG T, Ehas: idsxkivm GCHE;  JM IMX{THE
BFULEEN B, XHETHEEERE]jconsole I, WA LAER FiHEIN
LR, BELRENdump; BT JvmA i AHER % E H512MB,  HAFJvmAd
java.library.pathZsN T — K INEE1E o

<property>

<name>mapred.child. java.opts</name>
<value>
-Xmx512M -Djava.library.path=/home/mycompany/1ib -verbose:gc
-Xloggc:/tmp/etaskide. gc
-Dcom. sun.management. jmxremote.authenticate=false
—Dcom. sun.management. jmxremote.ssl=false
</value>
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</property>

FI P B8 B 51 4 A] DAGE fmapred. child. ulimi i EIBATHY FAESS IR AR IUN A ©
mapred.child.ulimitf{ELL (KB) NEAL, FH H TR T E T -Xmx S (%45 JavaVM

HE,
EE:

HMVMETLIEE B
mapred.child.java.opts B Fi% B task trackerBBIANFA/ESS o F5FIP 3R

W ENAETIESS cluster setup.html

${mapred.local.dir}/taskTracker/Ztask trackerfJZA&RMHF, HTOEAMEEFE

Flljob

c BRI LIIEEZ N HR (B ML) | SUF PRV REF S A2 Y

FEANHEF o HjobFBINf, task trackerRIEACE U AIEAMobH ¥, HRGMI
LT B
*  ${mapred.local.dir}/taskTracker/archive/ :PAATRAE o X H FIRAEARHAY
A AF o RIS 53 A1 TN A7 2 72 BT A task il jobB] H Y o
*  ${mapred.local.dir}/taskTracker/jobcache/$jobid/ : ZAHjobH I °
- ${mapred.local.dir}/taskTracker/jobcache/$jobid/work/: jobF¥8TERIILE

HK o & MES AT MERX NS B EFEZE, AT ENZ EHERE o X
A H i@ Job. local .dir ZELRBEEH 7 o iX 1 BE12 ] LUl APT
JobConf . getJobLocalDir O HKijjn] » B AT LA R BIHIREE - Hitk, H
F (kbanisfTstreaming) B LAY System. getProperty ("job.local.dir") ¥k
BiZHX -

- ${mapred.local.dir}/taskTracker/jobcache/S$Sjobid/jars/: 1Ehljartd %

12, ATFEBAELE Gar SCHEFI R A Jar © Job. jarsE N AP jar U, B
SWE A BE A, Etask/ashgi & BB o i api
JobConf .getJar O BNELA] LAfBE]job. jarfii &  fFH

JobConf.getJar().getParent()ﬁ]ELEEﬂﬂZ?ﬁ&E%}?E@JaerE@Eﬂi%°

- ${mapred.local.dir}/taskTracker/jobcache/$jobid/job.xml: —job.xml

SO, A8 F ROV BC B SO o

- S${mapred.local.dir}/taskTracker/jobcache/$jobid/$taskid: HMEHE

—/~HEtask-id, BEEEW T EKEM:

- ${mapred.local.dir}/taskTracker/jobcache/$jobid/$taskid/job.xml:
— N job.xmI A, ARHAVRIAESSVE ML AC &S o AESSAMIAL 2 F5 % task
BERF B HE o XE(ESTFE N AR o

- ${mapred.local.dir}/taskTracker/jobcache/$jobid/$taskid/output —
R R R R F SO RY 3R o BARAE T Hframwork ™ 4 IR Hfmap
reduceZ{#E, Lbimaphf Hi S-S o
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${mapred.local.dir}/taskTracker/jobcache/$jobid/$taskid/work:
taskfJH B TAEE % °
${mapred.local.dir}/taskTracker/jobcache/$jobid/$taskid/work/tmp:
taskfIEET H3 o (AP A LLEEE Mmapred. child. tmp 3 FmapFflireduce
taskE NG B 3K o SREEAR . /tmp o WIERX MEN SN IR, B2
taski) TAEBRIZ N L BRAZ B TEAE R task A ImAS SCHFBR S o WIERIXME R4S
SRR BT ME © GRIEEW BRAFE, S HEIZEX -
ZJa, BRI -Djava.io. tmpdir="IIFI SCHERLENT BE 12 HdTdava TS5
o pipesfllstreaming Al S4B 12 2 B i EASE AR B TMPDIR=" the
absolute path of the tmp dir'i%EH]) ° WHEmapred.child.tmpB

tmp(E, XD HEREWAE

NHEREERNE D taskBUTIEHAMSE, ENTRFEAMMLAIES EALECE
SRR

mapred. job.id String Jjob id

mapred. jar String JobH F Fjob. jarf B

job.local.dir String Job¥E RE M H A7 25 A]

mapred.tip.id String task id

mapred.task.id String taskZiftid

mapred.task.is.map boolean B BEmap task

mapred.task.partition int taskEJobEF'E’\jid

map.input.file String mapﬁﬁlﬂ@j{ﬁiﬁ%

map.input.start long map¥iy A\ FIEE SRR 1R L B IR
%

map.input.length long mapfiy A FEE R T 4L

mapred.work.output.dir String taskilfis i H B 5

task FUPREER) AN EE 15250 R 2 0% 8 TaskTracker H, 3 Hid 3k
${HADOOP_LOG_DIR} /userlogs
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DistributedCache B] fFmapsireduce task®H4) & jarFIAHZE o FivmE 20 24
B T/EE S 1% java.library.path 1 LD LIBRARY PATH o [HEit, w L@

System.loadLibrarys¥, System.loadZE#kZZfFHE B F(F 0 M B A B = E
A5 %% native libraries.html

6.4. 1EALHIIRI S Hifx
JobClient @M FERACHITFEIL S JobTracker X B Y F B

JobClient FRMFRZZMEN, BESFERE, PRI FESIIHEILE, Ki5Map/Reduce BT
REEREFETRE -

VEM 22T PR A FE

1. RBEE A G Ty

2. FEL T B InputSplitfH °

3. WIRFENIE, NIEILAIDistributedCache T AHAHILEITE . ©

4. RN EY jar BLFNED B SCHFF|FileSystem FAMap/Reduce RGH K R ©

S. FAEILE|JobTrackerH HIRIEE IR o

VEML R 58 SCHE R BIF8 € B 3R " _logs/history/"FHFK T o X MFEE HXH
hadoop.Job.history.user.locationiﬁf@, j(l)\%f'l?i[ﬁﬁﬁﬁlﬁ/ﬂai‘ ° Jﬂﬁj(l)\'%{ET
. e FiEmapred. output.dir/ logs/history K N « PRI LLAE

hadoop. job.history.user.location Anonesffi= 1k HE L3 o

PR T a2 /T LB BITETR € H 3 MRy sk 3 B0 kR 2 -

$ bin/hadoop job —history output—dir

XD STTEN AR AT, DL R FI R A JEHIAE S5 -

BEEA LAY Z AT Gl DIESS ~ B MES Z R AUIKEL (task attempt)
&, AILAMERA TS

$ bin/hadoop job —history all output-dir
R PFRTLAEA OutputLogFilter M B x513E F ik H &4 -

—HEOL, A JobConf QRN FIRE P HBECEMEALEME,  AJEH JobClient 3L
PRV I LB R RE -

6.4.1. {EMLAYTZH]
AW, H— 1 BHAMap/Reduce{EALFFANBEFERL— M ERAVESS, F P T EHERE
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Hadoop Map/ReduceZf&

% MMap/Reduce/FAL A 1T < IXZAZ LI, K9 VB & & 2] oA 2 OUFE RS b
Y, B DURT DRI Ll e 4B R — B O A SEEREREK

SR, XWEKRE, WRG /B SEA (BRI PR EMEREE T XS L -

TEXFRIEOLT, AT LAR A VR ML T

* runJob(JobConf): AR, AR SERHHRIE o

* submitJob(JobConf): HIRZAEN, ZETREIRRIEEREIL RunningJobTJiHAY
KA, HRIBBOAE

*  JobConf.setJobEndNotificationURI (String): X B —MEMTEAGEE], A A

i) o

6.5. YEALRYEIA
InputFormat “NMap/ReducelEMy i AR TIHIE ©

Map/ReduceHEZEFRIEVE LAY InputFormat 3.

1. R&EEEAERNE

2. EEIAN S AL B B InputSplit L], FHABEE L9 B9 LA —1
Mapper °

3. FEfiRecordReaderfJ5SEH], X PRecordReader MiBHE InputSplitFIREHI AILRK,
XL E SR FMapper 4hEE o

HEF A InputFormatSEIl (GEH & FilelnputFormatf+38) BRINMT WL
ANSCHERFTT RN, S ASERY) 0 BB 8 (logical InputSplit ) o HHH
NS FERIF i LeSy stemfUEEBE IR R T2 0 8 R/ ERR o FIRAT LU E

mapred.min.split.size HY{H °

HREAFIEI, N TRENARFHRE, R EERSUE R NETEE 0B
TR o EXFEO T, MR ZELIH— P RecordReader AN HILSRAIAF
H B MESTRME— B RAE HE KA -

TextInputFormat +=ERIAH)InputFormat o

MR —"MEN A Inputformat@TextInputFormat, F HAEZERSIN 2 & A AR G 22
.gzf.1z0, Fhe{F AR N H)CompressionCodec B BN £ 4 ixX L 4F - HEFHELE
R AR SRS, I AR NS A mapper AT -

6.5.1. InputSplit
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http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/mapred/RunningJob.html
http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/mapred/JobConf.html#setJobEndNotificationURI(java.lang.String)
http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/mapred/InputFormat.html
http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/mapred/FileInputFormat.html
http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/mapred/TextInputFormat.html
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InputSplit &— > HAIMapper BN FRFIELIRLL

— A InputSplit ZF PR A, A5 HRecordReader (hERFH IRV BILKAESL ©
FileSplit ZZRIAAYInputSplit o BEIE map.input.file RENHASHRIIEIE, Hi
A EB o B -

6.5.2. RecordReader

RecordReader M InputS1itis A<key, value>XJ o

—M%AY, RecordReader #EHInputSplit FRMAIFTIHEFAVEIA S, FILELH
Mapper {bFRAIE SRAEZCAY SO o [KltRecordReader i 57 A FRIE SR AN FLIB I ANTEE0HE
FrAikeys/valuesHf L= o

6.6. R A% H

OutputFormat ?ﬁﬁEMap/ReduceYFﬂkE@ﬁﬁEHF?EE°
Map/ReduceHEZEFRIE/E N A OutputFormat .

1 ISR as L, BlanteEh gt e & CEFME

2. ﬁ?@§~44\RecordWriterﬂﬁéziﬁ, FARH VL EER o Bt DU RIF(EF i 1eSysten

TextOutputFormat&=ERIAH) OutputFormat o

6.6.1. {F55H)Side-Effect File

LN ARFET, TESHETE—Bside-file, XS IE SR H SR
SCIEANE e

FEXFRIEIL T, [Al—"Mapper{ & Reducer (YN NSEF]  (PLANTRG14ESS) [RIFRFT 8L
HE FileSystem LY —3UHFEL AT A MRS o KRIRN AREFES XHHIRHMETR ZNE
TAESZER (MU EBIRIES, BMMES T ULERHITRZR) Sl — M H—T =
IS4 (fF fattemptid, fl#itask 200709221812 0001 m_ 000000 0) o

HT RERINSE, Map/ReduceREZR R BRI Z TS5 BB & L ANYESF — 1V RFER I
${mapred.output.dir}/_temporary/ ${taskid}FH3xK, X1 HRMTARZHHIT
S5 45 R fERUFileSystem b, A LUEIT ${mapred.work.output.dir}Eif[n)ixX
PMFHEHXK o NTHRZEESZER, R
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${mapred.output.dir}/ temporary/ ${taskid} FNHI X2 Z5hF]
${mapred.output.dir} o 4R, MEHRSEFIBLRMNESFZZHFHE o XFhabH
N AEXT TN R R Ui 2 e 2iE A AY -

FEARSSHATIAN], B AREFES SO o] DUR R MR, than 385
FileOutputFormat.getWorkOutputPath () &S {mapred.work.output.dir} H3x, It
FEF T O R (E S5 BT TR s ide—ti1c, HEULTE(ES 2NN & T LR Hhise
X, RHATFEERTF N A EIRAES Z 0t — MR —TE A »

FE: EBRIESZAHUTHFE, ${napred.work.output.dir} BUEZEFR L&
${mapred.output.dir}/ temporary/ {$taskid}, iXMEEMap/ReducefEZEGIEH] -
B UFE X MRS 1R, 1F FileOutputFormat.getWorkOutputPath() B&4E T
FEside-fileBfn] o

X A Fmap ANl Freduce BN, X PMEERHALNL o iIXFRIEIL T, mapAtH H 45 5
B4 A BIHDFS | o

6.6.2. RecordWriter
RecordWriter “Efli<key, value> ¥f2I|%yH S04 o
RecordWriter fSEIRFEAEML B 5 HH 45 R 5 2] FileSystem o

6.7. HAAH FHAVFFE

6.7.1. Counters

Counters J&Z > HiMap/Reduce REZREE B R E L& RitEids - & — 1 Counter
A DURARfA—Fh EnumZEHY o [ —4FEEnumdE B Counter A] UL SRS —MH, HIEA
“KjCounters.Group ©

R FHREFP AT DLRE SUE R (EnumZRH) HCountersIf HL AT U@L map 2i# reducely ik

HY Reporter.incrCounter (Enum, long)B%¥3# Reporter.incrCounter (String,
String. long) W o ZJFHEZRSIL X4 Fjcounters °

6.7.2. DistributedCache
DistributedCache AJRFEARRHFHRAY ~ KRRSTHY ~ HIBERI A R0 fRE -
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DistributedCache jEMap/ReducefEZRIEHLATNEE, REWSLRAF NIRRT fR i sCit:  (
BFESOR, HEIE, jarXUHESE) e

N AR FEIobConf i@ T url (hdfs: //) I8 EEBE W B E o DistributedCache
€ Hhdfs: // R ur IFEERI S E LT FileSystem BT o

Map-Redcue EZRFENENL F A £ 55 AT Z B 2L B AP D Blslave TR b o E32
TR RGE R D B MBS A8 I — I Hon AR EE A SCE R s1ave 1T R & A7 30

DistributedCache RIFLEAF AHBELHINT FIBOE TIEES © FEVELDITHIA, HAETN
FARE BB SMERE P S BEE Bk AT LA

distributedCache ] LLoJ & ) B0 A SR BIOCA L, ] DLy & B 2R R AR S F
BIAnIFRE SR Gar SCH: o VRSSO (zip, tar, tezflitar . gz UM fEslave T AL 2 1R
# (un-archived) o XEECAERTIRETATIR

HH Pl LB % B mapred. cache. {files|archives} 90 & 4FE o WMRBEHELZ DL
e, ATLMERIES 5 BESCHE AT FERR S o AT DA AP R & B X8 T -
DistributedCache.addCacheFile (URI,conf)/
DistributedCache.addCacheArchive (URI,conf) and
DistributedCache.setCacheFiles (URIs, conf)/
DistributedCache.setCacheArchives (URIs,conf) EHPURIFJFEF
hdfs://host:port/absolute-path#link-name {EStreamingfzfF ', A LB 1T
1£T7 -cacheFile/-cacheArchive 43 & {4 o

F P r] LB DistributedCache.createSymlink (Configuration) 7121k
DistributedCache 74 7] TAEH & N OEBI AN S8R o BEE TR ER
B EE fEmapred. create. symlink Ayes o 040 R AFE S EIUR TN Fr BB N BERERY
ZF o N, URIZ hdfs://namenode:port/lib.so.1#1lib.so, NfEtask2Fj TAE
HRESHANib. sof iR, BESEESMAEAFETHib.so.1 ¢

DistributedCache ] fEmap/reduceff:55 HIER —FREEAE 3 ZHLHEIFE A © ‘B Rl LLgE
HT 5 & jarf fIA#ZE (native libraries) o
DistributedCache.addArchiveToClassPath(Path, Configuration)#ll
DistributedCache.addFileToClassPath(Path, Configuration) APIREWEHYFT &A%
R Gar, HAEEATIIAF dvmffclasspath o A D@ 15 B AL & SO B R0 E 14
mapred. job.classpath. {files|archives}iAZI|AR[EHIRIEE: o L2474 0] F T4 & FliE
AR o
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6.7.3. Tool
Tool ¥ HANEEE HAIHadoop g 4TI

Tool sgMap/Reduce T HEN FAUFRE o N AT N A EEH S,  EiEbRfEa
L4788 T ToolRunner.run(Tool, String[]) FTHE4S GenericOptionsParserfbEH

o]

Hadoopfiy & 471 H F A TIA -
—-conf <configuration file>

-D <property=value>
-fs <local |namenode:port>
-jt <local|jobtracker:port>

6.7.4. IsolationRunner
IsolationRunner &% BhiEiEMap/Reducef2 TR T E. ©

ffﬁﬁIsolationRunnerE@]?%f%%, BHIAE keep.failed.tasks.files/@ Htrue (
[F]B} % *%&keep.tasks.files.pattern) o

WNa, BREMESBITRBEIT L, #FA TaskTracker YA BRIZIEAT
IsolationRunner:

$ cd <local path>/taskTracker/${taskid}/work

$ bin/hadoop org.apache.hadoop.mapred.IsolationRunner ../job.xml

I'solationRunner 24 I (E 55 HULE 0 A — A BB VA v AT, 3 LR FIAN
7 RS — R A KR -

6.7.5. Profiling

Profilingiz— P TLHE, BMFHANERava profiler T #1749 HHKE (2-31) mapak
reduceE 1T il o

H PR LGB % B B mapred. task. profilef8E RS & Kk &Eprofiler(F & o FlH
api JobConf.setProfileEnabled(boolean) A LMERBETEE W& Ntrue, NIFFE
profilingZ§e o profiler{F BIRFEAFHEHRKT « SRETEIL, profilingThf g
FKHTHY ©
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WR AP E [ FprofilingDhRe, B LA AL E SO B E 14
mapred.task.profile. {maps|reduces} % B Eprofile map/reduce taskfJiEE o i%
BZEMERapi £ JobConf.setProfileTaskRange (boolean,String) o JBFEHIHE
{E/&0-2

P ] LB & SR R E Y JE tmapred. task.profile. params SEF8Eprofilerfit
BESH - BB EF Fapi JobConf.setProfileParams (String) ° X4jaf7taskiyf,
WRFFELEYs o BB Hprofileingiii H X4 - XESHSERLITE
BB E|FIVMH o §EHprofiling SEUE

—agentlib:hprof=cpu=samples,heap=sites,force=n, thread=y,verbose=n,file=%s °

6.7.6. izt

Map/Reduce fEZRFENGIZTT A 4R BLHY I T IR AYRIAEEF ©  ZHmap/reduce (55 RIS
. AP A LB ITHAEES HE (FIAESRIPRER H ~ SRR ~ RETHELL
FARNECE ) MU S B T AR o F P SR ORI AR e A br b AP B
R ORIZWSCE o QNR AR E AR X L 45 R AT DUTENE A P 5 L e
FERETARRZET, FAHRAT S (B — RSB - oy THRACHIEA, BEh
ZHEXMEAS XL, HLZAERE T HIE -

6.7.6.1. QAo A BRSSO
FI P EEH] DistributedCache AL & MEEERAIA L1+

6.7.6.2. AT HESCHAIZA
—MRIE SR WA HY J5 VA 0 3 T B B map £S5 Mreduce (551 E

"mapred.map.task.debug.script" FI "mapred.reduce.task.debug.script" JE&HHY
{H o IXLCfE M AT LB JobConf . setMapDebugScript (String) Fl
JobConf.setReduceDebugScript (String) APIRIZE o X Tstreaming, H]LL4HIH
e 2 map(E: 55 Flreduce £ 558 i i 217710 -mapdebug I -reducedegugsBHE 28
R o

BRI SECRESHIbMER H ~ PRESEIR ~ RS HE AR E U - 3217
map/reduce RIMAYTT 5 LB T a2 72
$script $stdout $stderr $syslog Sjobconf

Pipes FRFIRIESE A NSEHH G+ FEFE o HIL K pipestEFRIT S/
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$script $stdout $stderr $syslog $jobcont $program

6.7.6.3. ERIANTH
¥ Fpipes, BRIAFGHIZAN S HedbibFEcore dump, FJE[ stack tracetHZEH F{Eia
ITERENER -

6.7.7. JobControl
JobControl@— 1T H, BHE T —4HMap/ReducelEll LM Z [ IR R o

6.7.8. BUEEYE

Hadoop Map/ReduceiEZeH R AR F RIS AU ER 45 T B, XL T AR LA
map¥i HH B RIEGRE AT VR L B X R (Flilreducefim ) ML HR: o BIBMH T
—26 CompressionCodecHJSEHY, FLUNSEIN T zlibAllzof k4G5 VE o Hadoop[RFE T #F
g2zip RS o

FIEEMERERRL (21ib) AR JavaRERIERE (1z0) FRKZE, HadoopthJy b it/ E 4/
FFIE R ARSI - HZWATESSE XH -

6.7.8.1. FakH

N AHFRF AT LB JobConf . setCompressMapOutput (boolean) api¥s i mapkiy H {5 = 8]
rER ;?fiﬁ]@iﬁﬁfi JobConf.setMapOutputCompressorClass(Class)api?ﬁiﬁ
CompressionCodec °

6.7.8.2. {EMEIH

N AHFRF AT LB FileOutputFormat.setCompressOutput (JobConf, boolean) apiis
il a0 L A A R 4E I HLRT LA A

FileOutputFormat.setOutputCompressorClass (JobConf, Class)apif§iE

CompressionCodec °

R AE Fy H BEARTF R SequenceFileOutputFormatig =, 72 H

SequenceFileOutputFormat.setOutputCompressionType (JobConf,

SequenceFile.CompressionType)api, F1%E SequenceFile.CompressionType (i.e.
RECORD / BLOCK - ERiAZRECORD)

Page 24


http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/mapred/jobcontrol/package-summary.html
http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/io/compress/CompressionCodec.html
http://www.zlib.net/
http://www.oberhumer.com/opensource/lzo/
http://www.gzip.org/
http://www.gzip.org/
native_libraries.html
http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/mapred/JobConf.html#setCompressMapOutput(boolean)
http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/mapred/JobConf.html#setMapOutputCompressorClass(java.lang.Class)
http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/mapred/FileOutputFormat.html#setCompressOutput(org.apache.hadoop.mapred.JobConf,%20boolean)
http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/mapred/FileOutputFormat.html#setOutputCompressorClass(org.apache.hadoop.mapred.JobConf,%20java.lang.Class)
http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/mapred/SequenceFileOutputFormat.html
http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/mapred/SequenceFileOutputFormat.html#setOutputCompressionType(org.apache.hadoop.mapred.JobConf,%20org.apache.hadoop.io.SequenceFile.CompressionType)
http://hadoop.apache.org/core/docs/r0.18.2/api/org/apache/hadoop/mapred/SequenceFileOutputFormat.html#setOutputCompressionType(org.apache.hadoop.mapred.JobConf,%20org.apache.hadoop.io.SequenceFile.CompressionType)

Hadoop Map/ReduceZ(f&

7. . WordCount v2.0

X — B 2 WordCount i+, B T A2 L1813 IR £ Map/Reduce fEZR
fetEHIZHEE

IBATIXF 75 ZEHDFSH FELE T BE, Fifl @ DistributedCachefHRIIHE o PR IHIX 1
+ HBEIBITHE Z‘E]/z\zﬁjri BE Hﬂfl:é/ﬂ\ﬁﬂf%ﬂﬂ@ Hadoop | ©

7.1, JEACES

1. package org.myorg;

2.

3. import Jjava.io.™;

4. import java.util.™*;

5.

6. import org.apache.hadoop.fs.Path;
7. import

org.apache.hadoop.filecache.DistributedCache;

8. import org.apache.hadoop.conf.™;

9. import org.apache.hadoop.io.™;

10. import org.apache.hadoop.mapred.™;

11. import org.apache.hadoop.util.™;

12.

13. public class WordCount extends Configured

implements Tool {
14.

15. public static class Map extends
MapReduceBase implements
Mapper<LongWritable, Text, Text,
IntWritable> {
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16.

17.

18.

19.

20.
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
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static enum Counters { INPUT WORDS }

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

private Text word = new Text();

private boolean caseSensitive = true;

private Set<String> patternsToSkip =
new HashSet<String>();

private long numRecords = O

private String inputFile;

public void configure (JobConf Jjob) {

caseSensitive =
Jjob.getBoolean ("wordcount.case.sensitive",
true) ;

inputFile =
Jjob.get("map.input.file");

if
(job.getBoolean ("wordcount.skip.patterns",
false)) {

Path[] patternsFiles = new
Path[0];

try {

patternsFiles =
DistributedCache.getLocalCacheFiles (job);
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36. } catch (IOException ioe) {
37. System.err.println("Caught
exception while getting cached files: " +

StringUtils.stringifyException(ioe));
38. }

39. for (Path patternsFile :
patternsFiles) {

40. parseSkipFile (patternsFile);
41. }

42. }

43. }

44 .

45. private void parseSkipFile (Path
patternsFile) {

46. try {

47. BufferedReader fis = new
BufferedReader (new
FileReader (patternsFile.toString()));

48. String pattern = null;

49. while ((pattern = fis.readLine())
= null) {

50. patternsToSkip.add (pattern) ;

51. }

52. } catch (IOException ioe) {

53. System.err.println("Caught
exception while parsing the cached file '"
+ patternsFile + "' : " +

StringUtils.stringifyException(ioe));

54, }
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56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

1.

2.

Hadoop Map/ReduceZf&

public void map(LongWritable key, Text
value, OutputCollector<Text, IntWritable>
output, Reporter reporter) throws
I0Exception {

String line = (caseSensitive) ?
value.toString ()
value.toString () .toLowerCase() ;

for (String pattern :
patternsToSkip) {

line = line.replaceAll (pattern,

nu) .
B

StringTokenizer tokenizer = new
StringTokenizer (1ine) ;

while (tokenizer.hasMoreTokens()) {
word.set (tokenizer.nextToken()) ;

output.collect (word, one);

reporter.inchounter(Counters.lNPUT_WORDS,
1

if ((++numRecords % 100) == 0) {

reporter.setStatus ("Finished

processing " + numRecords + records " +

+ inputFile);

"

"from the input file:
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73. }

74. }

75. }

76.

7. public static class Reduce extends

MapReduceBase implements Reducer<Text,
IntWritable, Text, IntWritable> {

78. public void reduce(Text key,
Iterator<IntWritable> values,
OutputCollector<Text, IntWritable> output,
Reporter reporter) throws IOException {

79. int sum = O;

80. while (values.hasNext()) {
81. sum += values.next().get();
82. }

83. output.collect (key, new

IntWritable (sum)) ;

84. }

85. }

86.

87. public int run(String[] args) throws

Exception {

88. JobConf conf = new JobConf (getConf (),
WordCount.class) ;

89. conf . setJobName ("wordcount") ;

90.

91. conf.setOutputKeyClass (Text.class) ;
92.

conf.setOutputValueClass (IntWritable.class) ;
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93.

94. conf.setMapperClass (Map.class) ;

95. conf.setCombinerClass (Reduce.class) ;

96. conf.setReducerClass (Reduce.class) ;

97.

98.
conf.setInputFormat (TextInputFormat.class) ;

99.
conf.setOutputFormat (TextOutputFormat.class) ;

100.

101. List<String> other_args = new
ArrayList<String>();

102. for (int i=0; i < args.length; ++i) {

103. if ("-skip".equals(args[i])) {

104. DistributedCache.addCacheFile (new
Path(args[++i]) .toUri (), conf);

105.
conf.setBoolean ("wordcount.skip.patterns",
true) ;

106. } else {

107. other_args.add(args[i]);

108. }

109. }

110.

111. FileInputFormat.setInputPaths (conf,
new Path(other_args.get(O)));

112. FileOutputFormat.setOutputPath (conf,

new Path(other args.get(1)));
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113.

114. JobClient.runJob(conf) ;

115. return 0;

116. }

117.

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

119. int res = ToolRunner.run(new
Configuration(), new WordCount(), args);

120. System.exit (res)

121. }

122. }

123.

7.2. BTG

NS

$ bin/hadoop dfs -1s /usr/joe/wordcount/input/
/usr/joe/wordcount/input/file0l
/usr/joe/wordcount/input/file02

$ bin/hadoop dfs -cat /usr/joe/wordcount/input/file0l
Hello World, Bye World!

$ bin/hadoop dfs -cat /usr/joe/wordcount/input/file02
Hello Hadoop, Goodbye to hadoop.

BATHEF
$ bin/hadoop jar /usr/joe/wordcount.jar org.myorg.WordCount
/usr/joe/wordcount/input /usr/joe/wordcount/output

Bt

$ bin/hadoop dfs -cat /usr/joe/wordcount/output/part-00000

Page 31



Hadoop Map/ReduceZf&

Bye 1
Goodbye 1
Hadoop, 1
Hello 2
World! 1
World, 1
hadoop. 1
to 1

eEcy=N 1N L PN TS N DN a0 S R RN
ATEiE T DistributedCachedi A— PRI, SCHFHIRTF T ZHL ARG HY BB

$ hadoop dfs -cat /user/joe/wordcount/patterns.txt
\.

\.
\!
to
FRBAT—IR, X IRAE B Z R0

$ bin/hadoop Jjar /usr/joe/wordcount.jar org.myorg.WordCount
-Dwordcount.case.sensitive=true /usr/joe/wordcount/input
/usr/joe/wordcount/output —-skip /user/joe/wordcount/patterns.txt

RIVZ AR

$ bin/hadoop dfs -cat /usr/joe/wordcount/output/part-00000
Bye 1

Goodbye 1

Hadoop 1

Hello 2

World 2

hadoop 1

HiziT—Ik, E—IRRH AR NEGEUENE (case-sensitivity)

$ bin/hadoop Jjar /usr/Jjoe/wordcount.jar org.myorg.WordCount
-Dwordcount.case.sensitive=false /usr/joe/wordcount/input
/usr/joe/wordcount/output —-skip /user/joe/wordcount/patterns.txt

Page 32



Hadoop Map/ReduceZ(f&

B H -

$ bin/hadoop dfs —-cat /usr/joe/wordcount/output/part-00000
bye 1

goodbye 1

hadoop 2

hello 2

world 2

7.3. BFEA

187 F —2Map/Reduce IEZRFR AU LNEE, WordCountfh 58 — MR ATE R IG R A ZL A I

BT FasGH:

* BRTMARBFUAEMapper (FReducer) Hil i configure 51 (B ENHALE 4L
(28-4317) °

* B TR ffEADistributedCache R A& R o X H i H P18 E £
RS, TETTHEO Z RS AR LR A p B A] (10447) o

*  JE/RTool¥E O MGenericOptionsParseribFHadoopf S T1ETIATHEE (87-116,
11947) o

* BR T NHBEFUA{EHCounters (681T) , @M@ £ %5map (Fireduce) J7iE
HIReporter LR BN ARBFIPIRESRE R (7217) -

JavafllINIZSun Microsystems, Inc.fEEEMETERIEMEIR
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