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7.1 1RSNGEITESEX

FLINUXR A ARG ZERA CAE, Bl Hwordfilel.txtfwordfile2.txt

X Awordfilel.txtfI N F T F

| love Spark
| love Hadoop

X Awordfile2.txtI N AT F

Hadoop is good
Spark is fast

DA 2wt — NGRS, giitinputsCfEde T pir e
BEA™ 1A [ H B
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7.2 MapReducefZ R E 7%

7.2.1 4’5 Mapht 245
7.2.2 “WEReducektb i 45
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7.2.1 ‘HEMapiIiEiZis

public static class TokenizerMapper extends Mapper<Object, Text, Text, IntWritable>

{

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

}

public void map(Object key, Text value, Mapper<Object, Text, Text,
IntWritable>.Context context) throws IOEXxception, InterruptedException {

StringTokenizer itr = new StringTokenizer(value.toString());
while(itr.hasMoreTokens()) {

this.word.set(itr.nextToken());

context.write(this.word, one);

k
}

}
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7.2.2 HwmEReduceilIEiZ 45

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

}

public void reduce(Text key, Iterable<IntWritable> values, Reducer<Text, IntWritable,
Text, IntWritable>.Context context) throws IOException, InterruptedException {
int sum = 0;
IntWritable val;
for(Iterator i$ = values.iterator(); 1$.hasNext(); sum += val.get()) {
val = (IntWritable)i$.next();
¥
this.result.set(sum);
context.write(key, this.result);
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7.2.3 fwmEmainfgix

public static void main(String[] args) throws Exception {
Configuration conf = new Configuration();
String[] otherArgs = (new GenericOptionsParser(conf, args)).getRemainingArgs();
if(otherArgs.length < 2) {
System.err.printin(*'Usage: wordcount <in> [<in>...] <out>");

System.exit(2);
}
Job job = Job.getInstance(conf, "word count"); /[ BN EESE
job.setJarByClass(WordCount.class); 11V BB 1125 44

job.setMapperClass(WordCount. TokenizerMapper.class); //¥s liMapperzs
job.setReducerClass(WordCount.IntSumReducer.class); /¥ NReducer3s
job.setOutputKeyClass(Text.class);

1 B i 2R T
job.setOutputValueClass(IntWritable.class); 11758 B i HH 2R A

for(inti = 0; i < otherArgs.length - 1; ++i) {
FilelnputFormat.addInputPath(job, new Path(otherArgsl[i])); /1% & i A\ S AF

b
FileOutputFormat.setOutputPath(job, new Path(otherArgs[otherArgs.length - 11));//15 & % 3¢
it
System.exit(job.waitForCompletion(true)?0:1);
}
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import java.io.|IOException;

import java.util.lterator;

import java.util.StringTokenizer;

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 org.apache.hadoop.util. GenericOptionsParser;
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7.2.4 STEBNEBN ST IEIF

public class WordCount {
public WordCount() {
}
public static void main(String[] args) throws Exception {
Configuration conf = new Configuration();
String[] otherArgs = (new GenericOptionsParser(conf, args)).getRemainingArgs();
if(otherArgs.length < 2) {
System.err.printin("Usage: wordcount <in> [<in>...] <out>");
System.exit(2);
}
Job job = Job.getinstance(conf, "word count");
job.setJarByClass(WordCount.class);
job.setMapperClass(WordCount.TokenizerMapper.class);
job.setCombinerClass(WordCount.IntSumReducer.class);
job.setReducerClass(WordCount.IntSumReducer.class);
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(IntWritable.class);
for(inti = 0; i < otherArgs.length - 1; ++i) {
FileInputFormat.addIinputPath(job, new Path(otherArgsli]));
}
FileOutputFormat.setOutputPath(job, new Path(otherArgs[otherArgs.length - 1]));
System.exit(job.waitForCompletion(true)?0:1);
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7.2.4 STEBNEBN ST IEIF

public static class TokenizerMapper extends Mapper<Object, Text, Text,
IntWritable> {
private static final IntWritable one = new IntWritable(1);
private Text word = new Text();
public TokenizerMapper() {
}
public void map(Object key, Text value, Mapper<Object, Text, Text,
IntWritable>.Context context) throws IOEXxception, InterruptedException
{
StringTokenizer itr = new StringTokenizer(value.toString());
while(itr.hasMoreTokens()) {
this.word.set(itr.nextToken());
context.write(this.word, one);

}
}
}
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4 SEERIRIN ST AR T

public static class IntSumReducer extends Reducer<Text, IntWritable,
Text, IntWritable> {
private IntWritable result = new IntWritable();
public IntSumReducer() {
}
public void reduce(Text key, Iterable<IntWritable> values,
Reducer<Text, IntWritable, Text, IntWritable>.Context context) throws
|OEXception, InterruptedException {
int sum = 0O;
IntWritable val;
for(lterator i$ = values.iterator(); i$.hasNext(); sum += val.get()) {
val = (IntWritable)i$.next();
}
this.result.set(sum);
context.write(key, this.result);

CREGR LRI AR . SEIO ARG AR (FB2h0) ) B TRZFI AR R



7.3 dmi¥T BLizFF

7.3.1 AT SRR T A IS AR
7.3.2 il Eclipseiidiz (T il g it F
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7.3.1 ERABSITRIF]T BilAM% 1Tz~

H5G, WEELINUX RS FTH — 1% im, HEHadoopl43& B i BN 4l
I’VEE%) i8] ?ﬁD‘F

$ cd /usr/local/hadoop

A, PUATIN R Ar%, ibjavacds B AT L3k #Hadoop K IARE

$export

CLASSPATH="/usr/local/lhadoop/share/hadoop/common/hadoop-
common-

3.1.3.jar:/usr/local/hadoop/share/hadoop/mapreduce/hadoop-
mapreduce-client-core-

3.1.3.jar:/usr/local/hadoop/share/hadoop/common/lib/commons-cli-
1.2.jar:$CLASSPATH"
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B ITRIET QIRGH IR

BNk, Wi Ll ATjavachy 2k gm ERE fr (X BLR X WordCount.java s {f:
W IAE T “/usr/local/lhadoop” HE F) -

$ javac WordCount.java

i 5, 1EXXHI Il LRI 34  class” S Atf, 1Xs&Javall n] $i 4T 3¢
o BER, AT ERR AT 8B I 4 AWordCount.jar, 2l T:

$ jar -cvf WordCount.jar *.class

FIXH, FRATHSE BB Hadoop A 7 L4 —FEjart 1, wILLstT 14 2
g EIBATIEY 2RI, 7244 44 start-dfs.shjg 3/Hadoop. /&3]
Hadoop J5, AT LLEITREF, &l

$ ./bin/hadoop jar WordCount.jar WordCount input output

mJa, LUt NS BEE S

$ ./bin/hadoop fs -cat output/*
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) 7.3.2 FAECipseHIREI TG HIER

\
0”/ TAS k“e

1. ZEEclipse A& H

Select a workspace

Eclipse Platform stores your projects in a folder called a workspace.
Choose a workspace folder ko use for this session.

Workspace: ‘ home/hadoop/workspace v || Browse.

(] Use this as the default and do not ask again

cancel | |NOKI
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File Edit Source Refactor Refactor Mavigate Search

SR =N -HEAE

EER @~ " H~0~-Q~-#H# G~ 5~

[ - 15
Quick Access | .

f# PackageExplo 22| =

(S=4

8

=

= 0

(2! Problems @ Javadoc [2 Declaration & Console 52

l=—==31

W i =L [REl

b= ou 82 = O

An outline is nok
available.

= 0
l—3 l—=|

EE i = s . =
406M of 1016M [
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7.3.2 {EAEClipseRiFEITIRSAG TS

Create a Java Project — I
Create a Java project in the workspace or in an external location. | i y

|
Project name: | WordCount

Use default location

Location: | /home/hadoop/workspace/WordCount Browse...
JRE
) Use an execution environment JRE: JavaSE-1.8 v
© Use a project specific JRE: jdk1.8.0_162 =
) Use default JRE (currently 'jdk1.8.0 162') Configure JREs...
® <Back Next > Cancel | Finish
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7.3.2 fEFECclipsefmiFBITIRIRGIHER

2. NI E IR ERZEIRNIARE

X O HNew Java Project
Java Settings - E‘;IJ_
Define the Java build settings. g:‘ f'f

(2Source =Projects Bhlibraries “;Order and Export
JARs and class folders on the build path:
» ®\ JRE System Library [jdk1.8.0 162] Add JARs...

Add External JARs...
Add Variable...
Add Library...
Add Class Folder...

Add External Class Folder...

® < Back MNext > Cancel Finish
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7.3.2 (£ AEClipseRiFEITIASAG I IEF

X O JAR selection

© Recent <« [ usr local hadoop  share hadoop mapreduce  lib| »
iy Home Name - Sjze Modified
B Desktop il client 12 Sep 2019
BB Documents il common 12 Sep 2019
il hdfs 12 Sep 2019
¥ Downloads mapreduce 12 Sep 2019
J Music il tools 12 Sep 2019
il yarn 12 Sep 2019
Pictures Y g
¥ videos
il eclipse
+ OtherLocations
* jar;*.zip v
Cancel | oK |
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7.3.2 (£ AEClipseRiFEITIASAG I IEF

X O JAR Selection

© Recent { usr | local | hadoop | share | hadoop | mapreduce »
e Name ~ Size Modified
B3 Desktop il jdiff 12 Sep 2019
Bl Bocument= il lib 12 Sep 2019
il lib-examples 12 Sep 2019
¥ Downloads il sources 12 Sep 2019
o Music + hadoop-mapreduce-client-app-3.1.3.jar 612.2kB 12 Sep 2019
) + hadoop-mapreduce-client-common-3.1.3.jar 804.0kB 12Sep 2019
Pictures S R . .
+ hadoop-mapreduce-client-core-3.1.3.jar 1.7MB 12 Sep 2019
¥ videos + hadoop-mapreduce-client-hs-3.1.3.jar 215.4kB 12Sep 2019
& eclipse . hadoop-mapreduce-client-hs-plugins-3.1.3.jar 45.3kB 12 Sep 2019
- + hadoop-mapreduce-clientjobclient3.1.3.jar 85.4kB 12Sep 2019
+ Other Locations [ hadnnp—mapreduc&cl!ent—mbn.:llent—:i.1.3—I:e.sts.1ar 1.7MB  12Sep 2019
: hadoop-mapreduce-client-nativetask-3.1.3.jar 126.1kB 12 Sep 2019
+ hadoop-mapreduce-client-shuffle-3.1.3.jar 97.2kB  12Sep 2019
+ hadoop-mapreduce-client-uploader-3.1.3.jar 57.7kB 12 Sep 2019
. hadoop-mapreduce-examples-3.1.3.jar 316.4kB 12Sep 2019
*jar;*.zip v
|
Cancel || OK
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7.3.2 fEFECclipsefmiFBITIRIRGIHER

© Recent ‘ usr | local  hadoop | share | hadoop | common | »
e Name - Sjze Modified
B Desktop il jdiff 12 Sep 2019
S i lib 12 Sep 2019
il sources 12 Sep 2019
¥ Downloads il webapps 12 Sep 2019
J) Music £ hadoop-common-3.1.3 jar . 12 Sep 2019
= o B hadoop-common-3.1.3-tests.jar 29MB 12 5Sep 2019
Pictures B hadoop-kms-3.1.3jar 130.0kB 12 Sep 2019
¥ videos + hadoop-nfs-3.1.3.jar . 12 Sep 2019
i eclipse
+ Other Locations
* jar;*.zip *
Cancel | oK |
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7.3.2 (£ AEClipseRiFEITIASAG I IEF

X O Properties for WordCount

| type Filter text a | Java Build Path =T =
* Resource *Spurce \=Projects | E.LIDraries | “*z0Order and EXport
Builders JARs and class folders on the build path:
; IZI hadoop-common-3.1.3.jar - fusr/local/hadoop/share Add JARs...
» Java Code ?UIE - & hadoop-nfs-3.1.3.jar - fusr/local/hadoop/share/had
> Java Compiler » m\ JRE System Library [jdk1.8.0_162] | Add External JARs...
* Java Editor _
Javadoc Location Add Variable...
Project References Add Library...
Run/Debug Settings
Scala Async Debugger Add Class Folder...
Task Tags
» validation Add External Class Folder...
Edit...
Remove
Migrate JAR File...
|
® Cancel Apply and Close
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7.3.2 (£ AEClipseRiFEITIASAG I IEF

3. B JavaM HERF

X — O File Edit Source Refactor

NGB @ =0E & R
BRI S CICI SR

¥ Package Explorer E:E‘ = 0
S ¥
124 WordCount
» @ JRE System Library [jdk1.8.0_162]
b src
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7.3.2 {EAEClipseRiFEITIRSAG TS

* B New JavaClass

Java Class @
i The use of the default package is discouraged.
Source folder: 'WordCount/src ||  Browse...

| Package: | | (default) |  Browse...
[] Enclosing type: Browse
Name: 'WordCount
Modifiers: @ public () default private protected

[ ] abstract [ ] final

Superclass: |jaua.lang.0bject . Browse...
Interfaces: Add...

@ | Concel | (UNEIRIShENS
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7.3.2 fEFECclipsefmiFBITIRIRGIHER

X _ O File Edit Source Refactor Refactor Navigate A
H-Be e @~ Rit~-0-Q~- & G~
BRI I I S

¥ Package Explorer &3 = B8 | [J] wordCount.java EE]
% v public class WordCount {
=4 WordCount
» =) JRE System Library [jdk1.8.0 162] ¥
v src
~ &t (default package)
» &) Referenced Libraries
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7.3.2 (£ AEClipseRiFEITIASAG I IEF

4. EITEREF

X — B File Edit Source Refactor Refactor MNavigate .
By EH @R E B R @ v Nt v O vtk | ©

1Wo
BRI A CIEC IR VIR

1Java Application Run As
[ PackageExplore 2 = B || [J] *WordCount.java &3 - Run Configurations...
= e = = import java.io.IOExceeldsEly b=\ Telg| =0
= import java.util.Iterator;
=2 WordCount import java.util.StringTokenizer;
g : ; import org.apache.hadoop.conf.Configuration;
_lﬁJRE SEE M import org.apache.hadoop.fs.Path;
vEsrc import org.apache.hadoop.io.IntWritable;
~ i (default package) import org.apache.hadoop.1lo.Text;
. 0l WordC ti import org.apache.hadoop.mapreduce.Job;
orgrount.java import org.apache.hadoop.mapreduce.Mapper;
» B\ Referenced Libraries import org.apache.hadoop.mapreduce.Reducer;
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7.3.2 (£ AEClipseRiFEITIASAG I IEF

X [O save and Launch

Select resources to save:

(@] J] wordCount.java

SelectAll || DeselectAll

] Always save resources before launching

@ [ cncel | (ORI
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7.3.2 (£ AEClipseRiFEITIASAG I IEF

[*! Problems @ Javadoc [E. Declaration & Console 22 = B

X%k ZEEEFE mB8~5~
<terminated>WordCount [Java Application] fusr/lib/jvm/jdk1.8.0 _162/bin/java (Jan 27, 2020, 10:30:40 Al
Usage: wordcount =in> [<in=>...] <out=
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7.3.2 {EFHEclipsewmi¥zITiRsN G it 12+

X _— B File Edit Source Refactor Mavigate Search Project Run Window Help

J 3~ J ¥ New b
J ¥5 = w Golnto
% package Explorer 53 = CPSn !N hewwindow
| o Open Type Hierarchy F4 BB h:doop.napre
v~ ] .
i Wordcount Show In Shift+AlE+W + |he.hadoop.util.
¥ i#src
v i (default package] Copy - Cerl+C Egﬁzg?;c E
» [i] WordCount.jav. Copy Qualified Name
> =) JRE System Library ~ —0>1¢ cerlév |
_ . | Delete Nelete 1€ 'l._ul'l:lld main(5t
> = Referenced Libraritc.  — ration conf = n
i ] otherArgs = (
Build path ' rArgs.length <
Source ShiFE+AlE+S *» [tem.err.println
Refackor Shift+AlL+T » tem.exit(2);

Import... = Job.getInsta
I o= e C Lass (Wor d
MapperClass(Wor

Refresh F5 CombiperClass (W
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7.3.2 (£ AEClipseRiFEITIASAG I IEF

Select /‘\

Export all resources required to run an application into a JAR file on the local file system. IE]

Select an export destination:

| |

* = General
® = Install
¥ = Java
L0 JARFile
@] Javadoc
® = Plug-in Development
® = Run/Debug
* = Team
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7.3.2 {EAEClipseRiFEITIRSAG TS

X O Runnable JAR File Export

Runnable JAR File Specification
Select a "Java Application’ launch configuration to use to create a runnable JAR. 1| =N
Launch configuration:
WordCount - WordCount o
Export destination:
[ |
Jusrflocal/hadoop/myapp/WordCount.jar - Browse...
Library handling:
© Extract required libraries into generated JAR
" Package required libraries into generated JAR
) Copyrequired libraries into a sub-folder next to the generated JAR
[ ] save as ANT script
@ < Back Next > Cancel | Finish
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7.3.2 {EAEClipseRiFEITIRSAG TS

X Runnable JAR File Export

@ This operation repacks referenced libraries.

Please review the licenses associated with libraries you wish to reference to
make sure you are able to repack them using this application. Note also that

this operation does not copy signature files from original libraries to the
generated JAR File.

[ | Do not show this message again

Cancel | OK
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7.3.2 fEFEclipsefmiFBITIRINGIHERF

X OO Runnable JAR File Export

0 JAR export finished with warnings. See details for additional information.

Details >> | | OK

Al PLRLinux R4t & E — AR IWordCount.jar 344, 7] PLZELinux i)
2 S AT N A

$ cd /usr/local/hadoop/myapp
$ls
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$ cd /usr/local/hadoop
$ ./sbin/start-dfs.sh

7E Ja siHadoop &, 2 SeMERHDFSH 5 2457 Linux A F* hadoop Xt i
Flinputfloutput H =% (EIHDFSH [)“/user/hadoop/input”#ll
“luser/hadoop/output’ H3x) , RXFEMIREHETEBITASHIR S, H
a2

$ cd /usr/local/hadoop
$ ./bin/hdfs dfs -rm -r input
$ ./bin/hdfs dfs -rm -r output

(CREEILA AR . SRR AR BIHAE (FB2h) )



BITIEFF

SR, FRAEHDFSH i 5 4 B Linux ) S hadoopt M iinput H 5%, B[l
“luser/hadoop/input”H 3%, EHARAr &0

$ cd /usr/local/hadoop

$ ./bin/hdfs dfs -mkdir input

SRJG, R BIES 7.1 TP ZE LinuxcAS b S0 14 2 45 s 28 i A SO 4
wordfilel.txtAlwordfile2.txt (fE 151X A~z T-“/usr/local/hadoop” H 5%
T, FFHEmAE T —8EsoEa) , LA RIHDFSH
“luser/hadoop/input” %, 4R

$ cd /usr/local/hadoop

$ ./bin/hdfs dfs -put ./wordfilel.txt input
$ ./bin/hdfs dfs -put ./wordfile2.txt input

(CREEILA AR . SRR AR BIHAE (FB2h) )



WRHDFSH L4 /748 H 3% “/user/hadoop/output” , T4 0 R iy
A MhkRiZ H 5%

$ cd /usr/local/hadoop
$ ./bin/hdfs dfs -rm -r /user/hadoop/output

PUEE, BLATLLZELInUX AR Sidr, f#fhadoop jarde s 4TFE R, W R

$ cd /usr/local/hadoop
$ ./bin/hadoop jar ./myapp/WordCount.jar input output

AT RO A8 S N\ THDFSH “/user/hadoop/output” H & H,
A PLPAT AN T a2 B ARG TH 45 R

$ cd /usr/local/hadoop
$ ./bin/hdfs dfs -cat output/*

(CREEILA AR . SRR AR BIHAE (FB2h) )



A EwEEAFE N T 4% 5 MapReducefe & s2 LA gt 1T Thit. RS
MapReducets ¥ 2 7, 75250 HIWr H ArAE55 2 15 ] LR H MapReduce
2. MapReduceZ=4E— AN KBSV 73 2 /N b BOdAT 0 A X FFAT b 3,
e AN [E] P B AR TR 45 B ATV R IR RO, RS AT SR AT S XA
ZUORM, K, mILLRHMapReduceZw 51T .

REFEHNA T MapReducef® 7 M B A& S 5 771k, dE9 5 MapitHi#Z
. ReduceibF B4 . main 5555, &G, s T W {E F Eclipsedn i¥
Ei7davali LT . Wi A BRI, AT LB MapReduce i FE 7 12
IBEAIA IR . TSR ER N T R AT HE 5 A 55 5 3 liMapReduce 2 /7
SR AR s S A et T EE
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BORFE . EEM R AR E . B GE. BRIz, KEPE. it EAEEN, RS —1EE ST
CHAESAARY  GHENUFER) A GHENWIR SRR 2 E 5 E ST U EPREAR S R RLZ R FAR
Wi YEANTH 7ot N EFFRFIE 3510 E K 38R FH #5400 H (N0.61303004) . 1Ii4EH#EAE H
SRF} TR 410 H (N0.2013J05099) A 115 e i s FE AR IR 28 27 1 H (N0.2011121049), £ Rk
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