S H I

1) Hf# mapreduce $UATJRFH

2) ¥ f# map, reduce P E&

3) AEGH REE

4) B ELHEFEH

5) BBk E R EH

6) T fEHET I R

T IR R

8) T fi# mapreduce - H ERJEFH

LIS
ARWHEE R centos7.5 + jdk1.8.0 79 + hadoop2.4.1 + eclipse
H & source. txt fAFE/root/simple/ H3E

SRISROR R .

1. MR1-1 WHEHGIT

BN AL B RE B BT, PR or ZJRAE map BB SETR SRR HLAAR
N map AR, 10 map UM RMEBEE DN 1, RJETE reduce B
XA B SR A AT 3 D I D1 B REAT AR, B th 45 R BT

2. MR1-2 HiFA¥

B A S B TR, IR JETE map MY B, 320 JE 1T LR AN
BOHAEN map J7iER ¥ AR, 110 map 77 S H B AE 9 NullWritable BIWT,

5 1E reduce i B REANBE (4R & 34708 D J 4008 D1 WAE AT AR I,
gE BRI,

3.MR2-2 FESR&it

[%£4]3.1) mapreduce ZF4EERGHIRE

[%%] 3.2] mapreduce FAERFFHHSIRE
Map AbFH )& —ANGESCAR S, SO A7 TR B s I B — AT Rom — N2 A i ek
24 At A B — B S5 - Mapper AbPEAIEHE 2 HH InputFormat 43 fifid 5 HE 42,
Hrp InputFormat MI/E 2R EREE VIR B/ N EE4E TnputSplit, B—A>
InputSplit ¥ fHi—/> Mapper # 574b3# . Ak, InputFormat Hibfgft 7 —/
RecordReader HISEI, FH¥5— InputSplit f@fT i<key, value> S HEfitss T
map PREL. InputFormat HIERINE R TextInputFormat, ‘BN CANH:, %
AT SCARYIEN R InputSlit, J7A LineRecordReader ¥4 InputSplit 4T
<key, value>Xt, key fefTE CAFHINIE, value & HHHI—47. Map 145
W28 1t partion 70 & %) Reducer, Reducer f5¢ Reduce #:1E )5, i@t LA
#4520 OutputFormat firt . Mapper fx & ACFE A 2E XS <key, value>, £xikF
Reducer Ht4T & FF, & IFFMIME, HAHA key FIBEE /B 3% B [/ —A>
Reducer F. Reducer 20 H /7 7€ # Reducer Z5HuILAE, & HIHINZ key A
XA key XFMFATA value F—AMi%EfRES, FEBEE Reducer (1)L 3o
Reduce 145 5 i Reducer. Context M) write J7 % H 204 H

IROINR A2 A S A6 75 T 4% 2



4. MR3 MRShuffle

[ %4 4.1) mapreduce HHHEFF I8 B IR T 455

AARIGEL RN — RV ATH TR, B Ao A8 2] N B S 38 1E N map
B B od B RO T, HEF S M EOE R e, AEBUE TS I — M A
RIFF RS, MR R B ELE reduce B E X — N RS R, BIREUT
reduce J7VERT, FAEXS map BB key BEATACEE, SRR 4 R L AT LAEA
gi'g, FFHAT —IK reduce, &R BN 1.

[ %5 4.2] mapreduce PIFIEHREKI —IKHF
7F MapReduce #EAER, BATHIEALHMI<key, value> 2141 key IR INEEATHE
¥, ffaimt g B2 L key HEE P A BIBHARIRATLE key HEF B AL
b, XF value WATHET o XMPFE R ZIRHT . ZIRHET R EHEZEAE XY
key2 HEFF J5 X reduce #ir 45 B 1045 R valued #E4T —IRHER 1 75 5K o £F map
B, ffiH job. setInputFormatClass 5 X ¥ InputFormat H 4 A\ )& a4
BN RS splites, [AIF) InputFormat #2fit— RecordReder HJSZHL .
AT ) /& TextInputFormat, fB32HE[H] RecordReader 23K SCA K] 7
TR EIEN key, X—ATHISCAIERN values

*Z’D)é\é%:

1. map B/ BT partition 437X, —R%f#H job. setPartitionerClass
WEIMNIE, WREA HE X Key 1 hashCode O) F7VEHEATHET

2. CGE—H) BN XAEEA job. setSortComparatorClass 1% & )
key HIELEL R ECRATH T, W R EAENIEH Key FISZILHT compareTo 772,
3. CEZUHT) 4 reduce N EIFTA map RN RIEIEZ 5, WH
job. setSortComparatorClass % & i key LA RS T £dE X HE, W0
A NMEF Key BISEIL compareTo 774

4, "ZEEMH job. setGroupingComparatorClass ¥ B 220 R E2S, #E4T
S, F—A Key [ value BUEE—ANEARES B .

[£%] 4.3] mapreduce Z%&¥IEEELE
Hd 2 HE ) B 2% H A L SR A ER vh I OGRS A — Ok e A e L SR
R —K. BARSZ reduce MIHA N ZLAEAEAE Y key, TXF value-list
MEEER . Y reduce IR —N<key, value-list>H i HEH key Eiil
B B0 key o1, IF% value ¥ B AN H

[ZH] 4.4]) mapreduce IEEHH E XA

ok MR tomecat HEVHE url U5M 7156, BARK url 07F,
B3R X W41t GET A1 POST URL 7 v &

5N Y 7. URL. Vil &

5.MR4 MR &L
[ %£4] 5.1) mapreducetopN HE44
JREE: ] PLYERE— map ¥, #oR HHF4G TopN, XA LLEZDAE reduce %)

IROINR A2 A S A6 75 T 4% 3



& 77, BIESRE— map 4R Topl0, ZRJGHIX topl0, /545 reduce, ibJ5
reduce fEFTH 2 4L R EHE 3 topl0

[X#] 5.2] mapreduce ZiTHRITAILRF SHEFIHIFEREE

JREE: HER R RIE R HATIR Sy, YR 2S5 TE map BB, fEAILARSSH
1EE N map J7ER s HBE, P IEE N map JTiERHIHE, &S TE reduce
B B AN B B 4 S b AT 3 ) F 446 e N BF B2tk Hr i &5 SR Rp ],

[ £4] 5.3) mapreduce 22415 B#ER S X

JREE: B ARG BT EEE G R, BN map” MYERRI AR, A
AT BB HE T, FriAse N 5 Z % BN NullWritable ZRAYRIT] . 7E reduce
B B6T BT A AR IEA T 30 [ 2 I B HY B AT

(&%) 5.4] mapreduce B IESHEMER FRMEARIHTF
JEH: H SRS A ICSE B BRSO R AT Y, R Y TSR
(4 2B R T4 BT B A 28 (Writable) , ESHEF A EAFINI.

[Z£#] 5.5]) mapreduce HiESHERES T IH4X
JREL: iR AR SO E AT HE R, MR N B — NMES, ARG
FEAR [F) B B BT N AR AT AR N, 55 #2845 8 4 X - AT 4 X i H
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1.

IR

MR1-1 HHG T

—. THMERH B

L1 76 linux REMIM AL LUHE /sinple H3, 314764 : touch
source. txt BE—N3C1F,

(base) [root@ferry ~J]# cd ~/simple
(base) [root@ferry simple]:t touch source.txt
(base) [root@ferry simplel# 1s

core-site.xml hw Hw.c mapper.sh test.txt
HelloWorld.class Hw reducer.sh source.txt word.txt
(base) [root@ferry simplel# ||

1.2 £ simple H3E'F, #ATm4: vi /simple/source. txt Zwii% ¢
ik, JHEBIE G BN AR NRRZSC M, SRJGHE simple H AT LIEH
Fl| source. txt /.

(base) [root@ferry simple]#¥ vi source.txt

(base) [root@ferry simple]#¥ cat source.txt

The ASF provides an established framework

for intellectual property and financial

contributions that simultaneously limits

potential legal exposure for

our project committers

The ASF provides an established framework

for intellectual property and financial

contributions that simultaneously limits

potential legal exposure for

our project committers

1.3 AZEFIFEME] hadoop MIFFMEMTHE, B LAES B8R L A7 25k
Ja5) Hadoop AR%%, 7EM&&unthiT#n4: start-all.sh 8 hdfs A
yarn %5850,

(base) [root@ferry simple]# start-all.sh
This script is Deprecated. Instead use start-dfs.sh and start-yarn.sh
20/05/28 20:04:53 WARN util.NativeCodeLoader: Unable to load native-hadoop library for

atform... using builtin-java classes where applicable
Starting namenodes on [ferry.szu]
ferry.szu: starting namenode, logging to /root/simple/hadoop-2.4.1/1ogs/hadoop-root-na

Wi jps 54 Al LA BRSSO R 3

IROINR A2 A S A6 75 T 4% >




(base) [root@ferry simple]i# jps
9472 NodeManager

8546 DataNode

11077 Jps

8298 NameNode

26107 org.eclipse.equinox.launcher_1.3.0.v20140415-2008. jar
8876 SecondaryNameNode

9198 ResourceManager

(base) [root@ferry simple]#

= BFEWE
2.1 1E eclipse HIMHEAIFEF, HiEST, EFE “new “—>” Java
Projects” & —4I H “EnglishWordsCount” .

Java - Eclipse

File Edit Source Refactor Navigate Search Project Run Window Help

\ o Shif \It4+N ¢2 |ava Proiec

Open File.

Package

Class
Interface
Enum

2 QQQ#H

Annotation

Source Folder

®
151 Java Working Set
Move Folder
¥ Rename... F2 File
ile
Refres
AEHEL Untitled Text File
Convert Line Delimiters To - = |Unit Test Case
Task
New Java Project x
Create a Java Project v J
1
Create a Java project in the workspace or in an external location. /
|
Project name: tngh:h\v‘zordcio..nt
|
& Use default location
JRE
@ Use an execution environment JRE: JavaSE-1.8 s

Use a project specific JRE:

Use default JRE (currently 'jdk1.8.0_241")

Project layout

Use project folder as root for sources and class files

@ Create separate folders for sources and class files Configure default

Working sets

Add project to working sets

?) Next > Cancel Finish ‘

2.2 fEIH src HXF, fAEsd, & “wradt” flEg— N2
N “WordCountMapper” JFF8EM4” com. wecount”

N}

IROINR A2 A S A6 75 T 4% 6



Java - Eclipse
File Edit Source Refactor Navigate Search Project Run Window Help

SYEY HBYOTRYV HFGVEES F VN kA

& Java Project = B F Task List
Open in New Window [ Project... .

Open Type Hierarchy

M
F4 #f Package -

Show In Shift+Alt+W » - -
@ copy ctrlec @ Intefface “ d
&2 Copy Qualified Name G Eew @ Conne:
# paste Ctrl+V @ Annotation ]
% Delete Delete® Source Folder ALM tool:
45 Java Working Set local tash
' (¥ Folder - =
Build Path - o= Outline &
. L File
S PHTEEARTS 2 Untitled Text File
Refactor +A Lo <9 JUniit Test Case An outline is
Ly Import... 7 Task
SIS ™ Example...
& Refresh Fsl_. _..
New Java Class x I
Java Class N
Create a new Java class. u
Source folder: EnglishWordsCount/src Browse... <
Package: ‘| com.wcouny Browise... [
Enclosing type: N ]
=
Name: WordCountMapper E
Modifiers: @ public ~ package ste ecte
[ abstract " final
Superclass: java.lang.Object Browse...
Interfaces: Add...

Which method stubs would you like to create?
[ public static void main(String[] args)
[) Constructors from superclass
& Inherited abstract methods

2.3 'S “WordCountMapper” 22 Bl 524" hadoop AHKH) jar L5
N, B¥A EnglishWordsCount T Hik# “New” — “Folder” Bl —
AN 1ib X3 HKF hadoop AHICHT jar f S AB|IE Lib S0, 7RE)
jar BLELHE:

hadoop—2. 4. 1/share/hadoop/hdfs/hadoop—hdfs—2. 4. 1. jar

hadoop—2. 4. 1/share/hadoop/hdfs/1ib/ B jar

hadoop—2. 4. 1/share/hadoop/common/hadoop—common—2. 4. 1. jar
hadoop—2. 4. 1/share/hadoop/common/1ib/ P& jar £l

hadoop—2. 4. 1/share/hadoop/mapreduce/ &
hadoop—mapreduce—examples—2. 4. 1. jar Z 4] jar B

hadoop—2. 4. 1/share/hadoop/mapreduce/1ib/ Frf jar £l

hadoop—2. 4. 1/share/hadoop/yarn TG jar £l

hadoop—2. 4. 1/share/hadoop/yarn/1ib/fr& jar £l

BRYNR 27274 Sl o FH AR 7



File Edit Source

¥ Package Explort  Show In

New Folder

Folder

Create

Enter or select the parent folder:

EnglishWordsCount
=

J
> Nadoof

v

Folder name by

Adva

SN, FTELEER LR B s

[root@f

Java - EnglishWordsCount/src/com/wcount/WordCountMapper.java

‘J Java Project

Project

i/ Package

Cance Finis

[root ] ¢ orkspace/EnglishWords

- Eclipse

[E] Task List &

»

i) Connec

ALM tools

= Outline 32

IROINR A2 A S A6 75 T 4%
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Java - i / )/ Wor
File Edit Source Refactor Navigate Search Project Run Window Help
OvEy RIBYOVRVFGCY EC SV v v v v

Quick Access HEl

% Package Explorer & = B [J) wordCountMapper.java & = @ g Outline 88
B & - 1 package com.wcount; & ISICR IR
- 1 N a 2 N
v & EnglishwordsCount 3 public class WordCountMapper { e
> @ src ; ) # com.wcount
> =) JRE System Library [JavaSE-| 6 © WordCountM

& asm-3.2.jar
&avro-1.7.4 jar

&l commons-beanutils-1.7.0.
&l commons-beanutils-core-1
& commons-cli-1.2.jar

& commons-codec-1.4.jar
&l commons-collections-3.2.
&l commons-compress-1.4.1
&l commons-configuration-1.
&l commons-daemon-1.0.13. < s
& commons-digester-1.8.jar

. a 1 Javadoc Declaratio -
&l commons-el-1.0.jar I£l Problems x ' '
0 items
commons-httpclient-3.1.ja
a s ) Description Resource Path Location

&l commons-io-2.4 jar
& commons-lang-2.6.jar

2.4 48 1ib NHTAR jar AR ANBIREALRE, HoASE 1ib XHET
B jar B, AESd, 5P “build path” —> “add to build path”

Open F3 lcom/wcount/WordCountMapper.java - Eclipse
File Edit Show In Shift+Alt+W » Window Help
O Y EE copy ctri+cB B ' vi g ‘ 0] v . y
H2 Copy Qualified Name Quit
[® Paste Ctri+V F
# Package i pelete Delete | ¥ =0 5
1] .
) | Remove from Context A ow M
v @englisk .| mark as Landmark ‘ CountMapper {
> @ src Build Path » & ijdd to Build Path

> =\ JRES

velib |

Refactor

Shift+Alt+T » \

i Import...
Export...

* Refresh
Assign Working Sets...

Validate
Debug As -
Run As >
Team v
Compare With N
Replace With

<G

commons-daemon-1.0.13
commons-digester-1.8.jar
. commons-el-1.0.jar

«Q D >

{2} Problems 82 @ Javadoc [ Declaratior
0 items

commons-httpclient-3.1.ja
i J Description Resource Path

commons-io-2.4.jar
commons-lang-2.6.jar

NG, KIETH FRZUMEEEN jar 4.

RYNK 2 2R SRl 1 I 4% 9



% Package Explorer & = B [J] WordCountMapper.java £3
package com.wcount;

&
q
.

v & EnglishwordsCount - public class WordCountMapper {

}

»EBsrc

» =\ JRE System Library ||
% Referenced Libraries

»» activation-1.1.jar

asm-3.2.jar ][

[« N I N ]

»

v

)

v
0
5.

s avro-1.7.4.jar
» s commons-beanutils-1.7.0§

v

»s commons-beanutils-core-
» [ commons-cli-1.2.jar

» 5 commons-codec-1.4.jar
» » commons-collections-3.2

> s commons-compress-1.4.1

w commons-configuration-1
s commons-daemon-1.0.13

v
H

B

v
v

=s commons-digester-1.8.jar}

: {2, Problems 52 avadoc Decla
= commons-el-1.0.jar

0 items
Description ResoL

» » commons-httpclient-3.1.j

2.5 ik “WordCountMapper” #k& 2 Mapper [FHFTEE 7B SHZRA,
WRIEN 52 B map ZREIANEUR .

Java - i src/ / pper.java - Ecli
File Edit Source Refactor Navigate Search Project Run Window Help
MYy ivitvovQrvigvioc svieP. @midvilve oy Quick Access
|4 Package Explorer 2 = B ) WordCountMapper.java £ WordCountReducer.java TestMapReducer.java = ml |
B S package com.wcount; .
o N import java.io.IOException;
v & EnglishwordsCount . | import org.apache.hadoop.io.LongWritable;
v @ src 1 import org.apache.hadoop.io.Text;
R COT W CouE 5 import org.apache.hadoop.mapreduce.Mapper;
& o public class WordCountMapper extends Mapper<LongWritable, Text, Text, LongWritapl ¥
B TestMapReducer.java @verride I
» [3) WordCountMapgper.java protected void map(LongWritable key, Text value,
‘_] - Mapper<LongWritable, Text, Text, LongWritable>.Context context)
* (3] WordCountReducer.java 9 throws IOException, lntEfruptedExceptxon {
» =4 JRE System Library [JavaSE-1.8 //9et values string .
’ e String valueString = value.toString();
v = Referenced Libraries //spile string|
» (% activation-1.1.jar String wArr[) = valueString.split(" ");
- //for iterator
o ";' BopRliance Lo ja for(int i=0;i<wArr.length;i++){
* (s asm-3.2.jar //map out key/value
» (o avro-1,7.4.jar v context.write(new Text(wArr[i)), new LongWritable(1));
+ G . }
7] Git Repositories 3 =0 1 ;
ol R -
Select one of the following to add a - -

repository to this view:
avadoc C ation L © Console 2

Add an existing local Git

m

2.6 fEIIH src HEX THEEMEAL” com wecount ” NS, e
—NKLZN “WordCountReducer “If4kzK Reducer 2%

RYNK 2 2R SRl 1 I 4% I




2% Java Project [

=
= pack Go Into = Project...
Open in New Window & Package
r @ Eng Open Type Hierarchy
LAILEW o 6%
veasl Show In Shift+Alt+W AG Inter
B copy ctrl+¢| @ Enum

ongwr
e,

@ Annotation

» [ Copy Qualified Name
Ctrl 4\ 89 Source Folder

> = )R [T Paste

% Delete Delete %_‘;’» Java Working Set =.Con
: _ ) = Folder
v & lif = Remove from Context : ‘ [ File
&  Build Path " @ untitled Text File
&  Source Sl R E7 JUnit Test Case
a Refactor Shift+Alt+T = = Task
=
New Java Class X

Java Class
Create a new Java class.

Source folder: I EnglishWordsCount/src ] Browse...
Package: [com.wcount | Browse...

[ | Enclosing type: [ ]| Browse... |
|
Modifiers: ® public _ package private protected

[ abstract [ final static
superclass: |java.lang.Object I || Browse..
Interfaces: Add...

Remove |

Which method stubs would you like to create?
[ public static void main(String[] args)
[ Constructors from superclass
& Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)
" Generate comments

® l Cancel ] [ Finish |

SRR IS ISR A N QR s

RYNK 2 2R SRl 1 I 4% !



File Edit Source Refactor

gy

N
Siw;

[4 Package Explorer £2

B
v & EnglishWordsCount

Java - Ei

java -

c/com/

avigate Search Project Run Window Help
Hvovariwevies v vie[d

E)

[=] J) WordCountMapper.java m WordCourmeducer.java 2

TestMapReducer.java

1 ackage com.wcount;
2-mport java.io.IOException;

v @src
v @ com.wcount
» [J) WordCountMapper.java
» [J) WordCountReducer.java
» = JRE System Library [JavaSE-1.8
v = Referenced Libraries
> (s activation-1.1.jar

opalliance-1.0.jar
> (e asm-3.2.jar

v

> (= avro-1.7.4.jar
) .

%) Git Repositories 33 =0

mport java.util.Iterator

mport org.apache.hadoop.io.LongWritable;

mport org.apache.hadoop.io.Text;

mport org.apache.hadoop.mapreduce.Reducer;

ublic class WordCountReducer extends Reducer<Text, LongWritable, Text, LongWrita
override

rotected void reduce(Text key, Iterable<LongWritable> v2s,
educer<Text, LongWritable, Text, LongWritable>.Context context)
hrows IOException, InterruptedException {
terator<LongWritable> it = v2s.iterator();

/define var sum

ong sum = 0;

/ iterator count arr

hile(it.hasNext()){

um += it.next().get();

ontext.write(key, new LongwWritable(sum));

S W

5o~
Select one of the following to add a
repository to this view:

« Add an existina local Git

A ESRAZ N

1

Te

2.7 fEBH sre HMREEMEA”

© Console 2

New Java Class

Java - Java Class @
Edit Source Refactor Navigd CreateanewJava class.
viad e (=] A
Source folder: {EnglishWordsCount/sr( || Browse...
| Package: | comwcount | Browse...
Package Explorer 53 = 0 - *
n & - Enclosing type: Browse...
# EnglishWordsCount N
B sic ‘] Name: | TestmapRreduc [
Modifiers: @ public () package private protected
» (1) WordCountMapper.java abstract [ final static
> [5) WordCountReducerjava | | g perclass: [java.lang.object || Browse...
=) JRE System Library [JavaSE- e T
=, Referenced Libraries
&lib Remove
& activation-1.1 jar
&g asm-3.2 jar Which method stubs would you like to create?
&g avro-1.7.4 jar 3 public static void main(String[] args)
y - onstructors from superclass
Git Repositories 28 = 8 Inherited abstract methods
BB ® S B Do you want to add ¢ ? (Configure temp and default value here)
" Generate comments
ect one of the following to add
epository to this view:
. Add an existing local Git
tory
e ©) Cancel Finish |
| Clone a Git repositor
7 ‘\ A N —
2.8 w5 ARG A1 s o
VIR ﬂ I L 2, %QAT Pa = }Eﬁ .
RN A7 20 A S B v 4R !

com. weount” AR S, HrE—
stMapReducer” 3355 main E 74, WE IR




Java - i c/com/ java -

File Edit Source Refactor Navigate Search Project Run Window Help

Rrm@®y BN YOYQYVHGY @S 5{9[3 ‘a‘ﬂ";'v;-"’.:@w

|8 Package Explorer £2 = B8 J) WordCountMapper.java f] WordCountReducer.java [7] TestMapReducer.java & = =l |5
E S - 1 package com.wcount; a
" B 5 2= import org.apache.hadoop.conf.Configuration;
v & EnglishwordsCount .| 3 import org.apache.hadoop. fs.Path;
v @ src 1 4 import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io.Text;
6 import org.apache.hadoop.mapreduce.Job;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat; '
3 import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
public class TestMapReducer {
public static void main(String[]) args) thrﬁws Exception{
configuration conf = new Configuration();
//conf.set("fs.default.name", "hdfs://192.168.0.202:9000");
3 // stepl : get a job
4 Job job = Job.getInstance(conf);
//step2: set jar main class
job.setlarByClass(TestMapReducer.class);
//step3: set map class and redcer class
job.setMapperClass (WordCountMapper.class);
Jjob.setReducerClass (WordCountReducer.class);
//step4: set map reduce output type
job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(LongWritable.class);
3 job.setOutputKeyClass(Text.class);
job.setOutputvalueClass(LongWritable.class);

(lpbant . aak losssisinliins aubnub £ile Fammad and denud ieubesd nsbbl

¥ @ com.wcount
[ 0 Testispreduceriave
*» [J) WordCountMapper.java
» [J) WordCountReducer.java
» = JRE System Library [JavaSE-1.8
v = Referenced Libraries

-«

» (s activation-1.1.jar
» (s aopalliance-1.0.jar
> (s asm-3.2.jar

> e 3vro-1.7.4.jar v
17 Git Repositories 33 =0
R R @ -

Select one of the following to add a
repository to this view:

Add an existing local Git avadoc aration 4" Sez © Console 3

m

2.9 LI ERIPPER, 8 mapper Ml reducer FirBLAMIAAIL YRS 58
B2 g, EPIERZE” TestMapReducer “, A%# A d7ik#H” Runas” —>”
Java Application” ,

- L | SNow In SIMIL+AIL+W » — " .
e & Copy Ctri+Cinf. Configuration;
v & EnglishWord 2., ¢py Qualified Name i.Path;
v @ src T Paste ctrl+v :.l].':;\gv'lritable;

v i COM.WCOL 3¢ Delete Delete ppreduce. Job;

ipreduce. lib.input.FileInputFormat;

*move from Cont

= ordCol i ) K¢ ipreduce.1ib.output.FileOutputFormat;
Build Path » {
* [5/\VordCot S " ,7ing[] args) throws Exception{
» = |RE Yystem infiguration();
» mi Referdnced Refactor "I, "hdfs://192.168.0.202:9000");
v = lib o :W:'“ onf) ;
g - §
Lt = = ::\1 cer.class);
@asm-3.2j References - 'r:dce'r class\
<@ 3 Declarations * 1tMapper.class) ;
g e P IntReducer.class);
&Y Git Repositori¢ < Refresh 5 lput type\
2B @ Assign Working Sets... ixt.class);
=S LongWritable.class);
- Debug As - )

> u )l Java Application Shift+Alt+X )

Select one of the -
a repository toth  Validate Run Configuration¥. s

» Add an exist| Team .[ Resource
= repository Compare With .

® CloneaGitg Replace With -

. s s - .

BEEGGERNE, AELSTIEMIT. WER
2020-85-29 ©9:59:38,547 INFO [main] mapreduce.Job (Job,]ava:menitorAngPrintJeb(13/31) - Jo
2020.05.29 00-39-32 3536 INFQ _Luainl mapreduce Job (Job dayc gonitorAndPrintlob(1380)) - Co
File System Counters

FILE: Number of bytes read=2654

FILE: Number of bytes written=440119

FILE: Number of rkad operations=0

FILE: Number of large read operations=

FILE: Number of write operations=0
Map-Reduce Framework

Map input records=11

Map output records=45

Map output bytes=711

Map output materialized bytes=807

Input split bytes=93

Combine input records=0

Combine output records=0

Reduce input groups=22

Reduce shuffle bytes=807

—tJ

[ R SN

2.10 BFPPAT R A, AR HE S B3 /simple/output T, i
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ITERMS :cat part-r-00000 EEXHIE A G- LR ER. kAT

Mate Terminal
File Edit Vview Search Terminal Help
(base) [root@ferry ~]4# cd ~/simple/wcoutd
(base) [root@ferry wccut4l# 1s
part-r-00000 SUCCESS
[base) lroot@fercy wcout4]£ cat part-r-00000
ASF P
The 2
an p.
and P

committers
contributions

NN

established
exposure
financial
for 4
framework
intellectual
legal 2
limits 2
our P
notential

NNN

2. MR1-2 BA{RIANEL
2.1 fE MR1-1 &AL E, 1504 WordCountMapper 25 R4S A .

Hie Eait Source Reractor Navigate Searcn Project Run window Help

v v EERE R RAC AN N CR AN ] v a v v v
i Package Explorer 2 = J] WordCountMapper.java &2 = 4
5 package com.wcount;
. . import j el | H
¥ & EnglishwordsCount import org h .i0.LongwWritable;

import org.apach adoop.io0.Nullwritable;
import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Mapper;
public

class

WordCountMapper T

extends =
Mapper<LongWritable,

Text,

NullWritable,

LongWritable>{

= protected void map(LongWritable } 2y, Text value,
Mapper<LongWritable, Text, NullWritable, LongWritable>.Context text)
v throws IOException, InterruptedException {
- String valueSt = value.toString();
Git Repositories 53 =g h
- String [] = valueString.split(
ntext.write(Nullwritable.get(), new LongWritable(wArr.length));

Select one of the following to add a }
repository to this view: }

2. 2 184 WordCountReducer XA Un A,

IROINR A2 A S A6 75 T 4% L



java - vy wwur - sunpse

File Edit Source Refactor Navigate Search Project Run Window Help

vy @RNBYOYQVYVHEGY @S IV q?[‘; YOOy v Quick Access
I8 Package Explorer £2 ° B8 J] WordCountMapper.java [3] WordCountReducer.java 88 | TestMapReducer.java — = |

BES - T package com.wcount; .

- = import java.io.IOException; H ]

v & EnglishWordsCount &
v @ src

3 import java.util.Iterator;

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

import org.apache.hadoop.mapreduce.Reducer;
public class WordCountReducer extends Reducer<NullWritable, LongWritable, NullWr
LongWritable> {

@0verride

protected void reduce(NullWritable key, Iterable<LongWritable> v2s,

1 Reducer<NullWritable, LongWritable, MullWritable, LongWritable>.Context
context)

3 throws IOException, InterruptedException {

Iterator<LongWritable> it = v2s.iterator();

//define var sum

long sum = 0;

] // iterator count arr

while(it.hasNext()){

sum += it.next().get();

¥ @ com.wcount
[0 rsapreduceriovs |
* [J) WordCountMapper.java
*» [J) WordCountReducer.java
» = JRE System Library [JavaSE-1.8
v =i Referenced Libraries

=

» (s activation-1.1.jar

> (s @asm-3.2.jar
> (e 3vro-1.7.4.jar A

%) Git Repositories 33 =0
DRSS -=@v

Select one of the following to add a
repository to this view:

}

context.write(NullWritable.get(), new LongWritable(sum));
}
}

Add an existing local Git

™

2. 31524 TestMapReducer 25 RIS LA .

File Edit Source Refactor Navigate Search Project Run Window Help

NRrEy GRNiBYOrYrQrVvii gy @s v ZPE e‘“'”"V»‘u":OMM(-!«('J'\

[8 Package Explorer 2 ° B8 J] WordCountMapper.java WordCountReducer.java [7] TestMapReducer.java &2 = 8
B = 4 import org.apache.hadoop.io.LongWritable; B
v & EnglishWordsCount . import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.mapreduce.Job; -
7 import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;

8 import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
public class TestMapReducer {

public static void main(String[] args) throws Exception{
Configuration conf = new Configuration();
//conf.set("fs.default.name", ‘ﬁdfs:ﬁﬁlSZ.ldL.O.ZGZ:SUUO‘:;
// stepl : get a job

Job job = Job.getInstance(conf);

//step2: set jar main class
job.set)arByClass(TestMapReducer.class);

//step3: set map class and redcer class

job.setMapperclass (WordCountMapper.class);
job.setReducerClass(WordCountReducer.class);

//step4: set map reduce output type
job.setMapOutputKeyClass (NullWritable.class);
Jjob.setMapOutputValueClass(LongWritable.class);
job.setOutputkeyClass(NullWritable.class);
job.setOutputValueClass(LongWritable.class);

//step5: set key/value output file format and input/output path
FileInputFormat.setInputPaths(job, new Path("file:///root/simple/source.txt"));
FileOutputFormat.setOutputPath(job, new Path("file:///root/simple/output”));
//step6: commit job

job.waitForCompletion(true);

}

v @@ src
v @ com.wcount
[ esttaptedceriovs |
*» ) WordCountMapper.java
*» [J) WordCountReducer.java
*» = JRE System Library [JavaSE-1.8
v = Referenced Libraries

» (= activation-1.1.jar
» (s aopalliance-1.0.jar
> (s asm-3.2.jar
avro-1.7.4 jar hd

%) Git Repositories 33
SIS S

Select one of the following to add a
repository to this view:

» Add an existing local Git
Y repository a2 v
® Clone a Git repositor — o

2. 4 MR ZE “TestMapReducer” , A8 S tHi%E+#E Run as— Java
Application. Fu&rsila N, BE LG EMHIAT.

2020-05-29 ©1:12:31,268 INFO [main] mapreduce.Job (Job,java:moniterAndPrintleb(1373)) - Jo
2020-03, 2120 uce _Job (Job java:monjtorAndPrintJob(1388)) - Co
File System Counters

FILE: Number of bytes read=1244

FILE: Number of bytes writtn=437867

FILE: Number of read operations=60

FILE: Number of large read operations=6

FILE: Number of write operations=0
Map-Reduce Framework

Map input records=1@

Map output records=10

Map output bytes=80

Map output materialized bytes=106
2.5 fEfHE B H 3% /root/simple/output F, #AT cat part—-r—00000 &
BHIE LR

PRI 22 SR T 40 1



File Edit View Search Terminal Help

(base) [root@ferry ~]# cd ~/simple
(base) [root@ferry simpl=z]# cd output
(base) [root@ferry outputl# ls

part-r-0000¢

SUCCESS

(base) [root@ferry output]# cat “C

[base) [root@ferry output]# cat part-r-00000
44

(base) [root@ferry outputl# |j

3.MR2-2 BG4ttt
[%H5]3.1] mapreduce R BFERE

—. TUH R B
i SR AR -
XA ST R B AT TR 2 A S RSO A U RRAT B N — A A4
AMARR RIS, R 2 118 W2 RE— A3
FORMES AT A A R BRI, Hod, B MUREAERN A, B AMRURKE
ISYDE

JE GG H A -
k= 88
Z=Y 99
FH 66
BN 77
k=78
Z=Y 89
FH 96
BN 67
K= 80
Z)y 82
+h 84
BN 86

(base) [root@ferry ~]# cd ~/simple
(base) [root@ferry simplel# 1s
core-site.xml Helloworld.class Hw.c

Hw mapper.sh

(basel. Lroot@ferry simple]#/cat source.txt
& = 88
Ul 99

66
77
78
89
96
67
88
82
84
86

. BERFmE

reducer.sh

source. txt
test.txt

word.txt

RYNK 2 2R SRl 1 I 4% I




2.1 fE eclipse HHIIHFIER Y, AL E, EF “new “—>” Java
Projects” @& —1IiH “StudentTotalScore” .

New Java Project x) |

Create a Java Project = R
Create a Java project in the workspace or in an external location. /

Project nami | studentTotalScore

Use default location

JRE

) Use an execution environment JRE: va

@Sse a project specific |RE: [idk1.8.0_241 A
Use default JRE (currently jdk1.8.0_241") nfigur S

Project layout

Use project folder as root for sources and class files

@ Create separate folders for sources and class files Configure default...

Working sets
Add project to working sets

(2 < Back Next> | Cancel | Finish J

2.2 fEIH src HF, fA8Esd, & g g — M2 ma
“TotalScoreMapper” J#gEf4%” com. simple. total. score”

New Java Class x

Java Class —
Create a new Java class. (\_J
Source folder: StudentTotalScore/src Browse...
Package: I com.simple.total.score| i Browse...

|| Enclosing type:

Modifiers: @ public _ package

["] abstract [ final

Superclass: java.lang.Object Browse...
Interfaces: Add...

Which method stubs would you like to create?
(") public static void main(String[] args) [}
("] Constructors from superclass
Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)
"] Generate comments

(2 Cancel Finish

BRYNR 27274 Sl o FH AR t



2.3 £ “TotalScoreMapper” 252 7l 75 E 4" hadoop fHKH jar BN,
AL H LR “New” — “Folder” flE— 1ib i3k, IHEiEE M B
Hh ([R5 MR1-1) BB AZ SO

v [ StudentTotalScore 3.1

v @ com.simple.total.score

» J) TotalScoreMapper.java
» = JRE System Library [jdk1.8.0 2

& activation-1.1.jar
&l aopalliance-1.0.jar
= 32 iar

& avro-1.7.4.jar v

49 Git Renasitaries 12 = m
2.4 B 1ib TN jar WRAZPAGAE, B4k 1ib XTI jar
W, A AdT, P “build path” —> “add to build path” , ¥silGE,
RIVAETTH TR 2 ik B R K jar £,
1 Package Explorer £2 © B [ TotalScoreMapper.java 22
< [ 1 package com.simple.total.score;

> QL lotaIscoremapoerava [
v = |RE System Library [jdk1.8.0_2

- public class TotalScoreMapper {

» Je resources.jar - /ro e/id 51}
> as rtjar - . e/idk/idk1.8
» o= Jsse.jar - /root e/jdk/jdk1

» 3= jece.jar - simple/jdk/jdk1

» e Charsets.jar - Imple
»_J.,]frljay~ oot/s e/jdk/jdk1
* s |localedata.jar -

» (s zipfs.jar - . efjdk
> s sunpkecsll.jar - S e/jt
> s jaccess.jar - s e/jdk/jiy
>
&) Git Repositories 3 =0
™ Q‘ A - S [0‘: -

Select one of the following to add a
2.5 ik “TotalScoreMapper” ## 2K Mapper [A]H] {5 € T B IS HSRA,
ANV 558 5 20 map KN AW «

IROINR A2 A S A6 75 T 4% :



Nv2vyQ @ \#vaQv&j@v@ﬁ.«,’v e

-

i1 Package Explorer &2 = B [ *TotalScoreMapper.java &2
B & - 1 package com.simple.total.score;
5 ) 2= import java.io.IOException;
» & EnglishWordsCount P K e

import java.util.StringTokenizer;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Mapper;
public class TotalScoreMapper extends
Mapper<LongWritable, Text, Text, IntWritable> {
= @0verride

protected void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {

/1 RE—{TEIE

String val = value.toString();

/ /iSRRI SIS LURITIE Hh 8IS

StringTokenizer stringTokenizer = new StringTokenizer(val, "\n");
while (stringTokenizer.hasMoreElements()) {
StringTokenizer tmp = new StringTokenizer(
stringTokenizer.nextToken());

/ /AR — BRI SRTI A HEAR context WRP
String username = tmp.nextToken();

String score = tmp.nextToken();
context.write(new Text(username),

new IntWritable(Integer.valueof(score)));

*» = hadoop
v (& StudentTotalScore
v @ src
v @ com.simple.total.score
» |J) TotalScoreMapper.java
» = |RE System Library [jdk1.8
» =, Referenced Libraries
> lib

- ( -
&) Git Repositories 53 =0

e R S <

Select one of the following to add a
repository to this view:

b
 Add an existing local Git }
repository } I

B rlncn n it cnmnnitac.

2.6 f7EUIH src HE FEEMREA” com simple. total. score” N4
i, BrEE— LN “TotalScoreReducer  “FH4kK Reducer 25, RGNS

2R AR N LR s

4 Package Explorer 22 = 8 *TotalSco J] *TotalScoreReducer.java &2

1 package com.simple.total.score;

2= import java.io.IOException;

import java.util.Iterator;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.Text; H
import org.apache.hadoop.mapreduce.Reducer;

public class TotalScoreReducer extends
Reducer<Text, IntWritable, Text, IntWritable> {
@0verride

protected void reduce(Text key, Iterable<IntWritable> values,Context con
throws IOException, InterruptedException {

2 //HRGTRHEESERH R

Iterator<IntWritable> iterator = values.iterator();
int sum =8;

J9r

B
» & EnglishWordsCount
» & hadoop

v [ StudentTotalScore

v @src
v @ com.simple.to! core
» |J) TotalScor, pper.java
» = |RE System Library [jdk1.8.0_241
» = Referenced Libraries

r
D Wm~NO Wb W

— e
HwWN

> @ lib 15 // B REGERRAR A 0
16 while(iterator.hasNext()){
17 int v = iterator.next().get();
« L 18 sum += v;
&7 Git Repositories & = . 1 . i
28 context.write(key, new IntWritable(sum));
nE®e s - 21 ;l

Select one of the following to add a

repository to this view:

repository

o

2.7 #7EUIH src HE MEEMREA4” com simple. total. score” N4 &

i, FE— MR ERY A" TotalScoreJob” F48%E main £ 775,

RYNK 2 2R SRl 1 I 4% !




New Java Class x

€

Java Class
Create a new Java class.

Source folder: ' StudentTotalScore/src | Browse...
Package: [com.simple.total.score l Browse...
| | Enclosing type: Browse...
Name: I | TotalScorejob)
Modifiers: @® public () package private protected
["] abstract [ final static i

Superclass: java.lang.Object Browse...
Interfaces: Add

Remove

Which method stubs would you like to create?
I [") public static void main(String[] args) I

h‘ | | Constructors from superclass

& Inherited abstract methods I

Do you want to add comments? (Configure templates and default value here)
[*] Generate comments

2.9 }H;m U\J:E/Jig‘ﬁy

€) | Cancel || Finish | i
2. 8 TINIAAACAT 40N BT .
File Edit Source Refactor Navngahe Search Project Run Window Help
O'"EY' QD RN BYO TRV EGYV: ™S SV ‘?a B mi&| v gl v €& S v v [Quick Access
|2 Package Explorer £2 = 0 [J] *TotalScoreMapper.java [5) *TotalScoreReducer.java [3) *TotalScorejob.java &2 = =
0 & - 2 import org.apache.hadoop.cont.Contiguration; N
- = 3 import org.apache.hadoop.fs.Path;
* (&' EnglishwordsCount 4 import org.apache.hadoop.io.IntWritable; A
» (&' hadoop 5 import org.apache.hadoop.io.Text;
n 6 import org.apache.hadoop.mapreduce.Job;
(! StudentTotalSc
F ) ity ore 7 import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
v @src 8 import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
v {# com.simpl |.score 9 {
R TotalScorejob.java public st.nnc void main(String[] args) throws Exception{
. //BRELTIR
* (1) TotalScoreMapper.java Job job = Job.getInstance(new Configuration());
» 5] TotalScoreReducer.java //aEEX
» = JRE System Library [jdk1.8.0 2 ],eb,. ;et)][:]rl:y's}ass(TotalScoreJob.class) H
» m\ Referenced Libraries job.setMapperClass(TotalScoreMapper.class);
) job.setReducerClass(TotalScoreReducer.class) ;
job.setMapOutputKeyClass(Text.class);
«G ) . job.setMapOutputvalueClass (IntWritable.class);
e o - job.setOutputKeyClass(Text.class);
%) Git Repositories 23 =} job.setOutputvalueClass(Intwritable.class);
ERrR® LSS E @ - //i28 job WAL
- N . //FileInputFormat.addInputPath(job, new Path("file:///root/simple/source.txt"));
FileInputFormat.setInputPaths(job, new Path("file:///root/simple/source.txt"});
peectoncionhelolowingloadca FileOutputFormat.setOutputPath(job, new Path("file:///root/simple/output®));
repository to this view: System.exit(job.waitForCompletion(true) ? 0 : 1);
» Add an existing local Git } )
repository =
- ) >
[® clone a Git repositor
2% Create a new local Git repository Probiems @ javadoc Declaratior Search @ Console 2
X % B LE ™

8 mapper A1 reducer BBt LA A RIS 9% 5 5¢ 2

TRINK 22 22 A S Bl o 4R 2




Ja, MRS AvgScoreJob ¢, AEEATEEE” Run as” —>” Java
Application” , BEEHI G BN EBE S EHIAT.

£ Console &

Ca) 4 v

<terminated> TotalScorejob [Java Application] /root/simple/jdk/jdk1.8.0_241/binyjava (May 29, 2020, 1:1
Task ( 11 ) - Task attempt local944363255 eeel r eeeeee © is allowed
FileOutputCommitter ( ] ) Saved output of task i
LocallobRunner ( ] ) - reduce > reduce
Task ( § ) - Task 'attempt local944363255 0001 r ©OEEEE @' done.
LocalJobRunner ( JobF ) - Finishing task: attempt local944363255 |
obRunner ( ] ) reduce task executor complete.

- PO O0 COCatoag3C32557 el running in uber mode : fa

)

) - map 100% reduce 106%
) - TOTTOUSTOTETYNSTIZYITe01 completed successfully
) Counters: 33

2.10 BTG, WRLBEHHE S HS/simple/output &, PATHE
B4 cat part-r—-00000 &F X HHE AL PR f5 7= 2R 1 45

(base) [root@ferry ~]# cd ~/simple/output

(base) [root@ferry output]# s

part-r-88880  SUCCESS

(base) [root@ferry output]#jcat part-r-66668

o 246

e 278
A 246
B 75 238
(base) [root@ferry output]# |}

[ZH] 3.2]) mapreduce FEAEZREHMESFRE

—. TUH R B

i SR AR

XSO R AR AT A A P B S SR AT N B — A
FERPE AN RS WRA 21158, WERRTT2ER N — A 30
SORME S P EAT A A R OB, e, SR MRS AL,
MR s

IROINR A2 A S A6 75 T 4% 2



(base) [root@ferry ~]# cd ~/simple
(base) [root@ferry simple]# ls
core-site.xml HelloWorld.class Hw.c source.txt
reducer.sh test.txt
Hw mapper.sh word. txt
(base). lroot@ferry simple]# cat source.txt
X 88
99

66

77
78
89
96
67
86
82
84
86

. BEFRE
2.1 fF eclipse I HFIFK A, FHiSdr, EE “new “—>” Java
Projects” @& — 1 IiH “StudentAvgScore” .

New Java Project

Create a Java Project j

Create a Java project in the workspace or in an external locatior

Project namej StudentAvgScore

& Use default locatior

Use an execution environment JRE

R [jdk1.8.0 241 s

® Use a project specific JRE

Use default JRE (currently 'jdk1.8.0_241")

Use project folder as root for sources an

Add project to working sets

? Next > Cance Finish

2.2 fEOUH sre HEN, A, & “HE” g —AEuain
“AvgScoreMapper” JFHEEL4” com. simple. avg. score” .

IROINR A2 A S A6 75 T 4% =



New Java Class x

Java Class —
Create a new Java class. u

Source folder: ‘StudentAngcore/src ‘ \ Browse...
Package: | Browse.. |
Enclosing type: Q Browse
Modifiers: @ public (") package
abstract [ | final
Superclass: |java.lang.Object ‘ | Browse.. |
Interfaces: \ Add...

Remove

Which method stubs would you like to create?
__ public static void main(String[] args)
Constructors from superclass
& Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)
__ Generate comments

(?) | Cancel | Finish

\{/ J

2.3 1E9a5 “AvgScoreMapper” 282 {75 Z4E hadoop MK jar SN, B
ST H % “New” — “Folder” fEE—AN 1ib SCEJeItinfs 2 hr B
(SLTH 1ib SCfF3) AN Z SCE .

v =) StudentAvgScore

v (ABSrc
v & com.simple.avg.score
» [J] AvgScoremapper.java

» =i JRE System Library [jdk1.8.0 2«

&l activation-1.1

Jar
@aopalliance-l.(ﬁar

&l avro-1.7.4 jar v

>

2.4 2 1ib FTHrAN jar WRABIIEAE, B4k 1ib KR jar
W, AEEAdT, #EPE “build path” —> “add to build path” , Ishn)a,
KIAETUH MR 2 O EER M jar B,

PRI 22 S 5 4 2



v ! StudentAvgScore -
v (msrc
v & com.simple.avg.score
» [J] AvgScoremapper.java
A JRE System Library [jdk1.8
Zresxé

rces.jar - /root/simple/
1 rt.jar - /root/simple/jdk/jc
¥ jsse.jar - /root/simple/jdk/jdk1

¥ jce.jar - /root/simple

e

_ »
2.5 1k “AvgScoreMapper” 4k Mapper [F 5 & T B SR, RiE
Mk 55 1B 4EAE L map SR AW T .

I3 Package Explorer 2 = [0 ) *AvgScoremapper.java 2 =T

o & [ PECREGE CoM. cIMple. aug.ccore;
P import java.io.IOException;

ol i A
> @ EnglishwordsCount 8} import java.util.StringTokenizer;

» & hadoop f import org.apache.hadoop.io.IntWritable;
v & studentAvgscore , import org.apache.hadoop.io.LongWritable;
S import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Mapper;

i public class AvgScoreMapper extends

Mapper<LongWritable, Text, Text, IntWritable> {

@0verride

protected void map(LongWritable key, Text value, Context context)
throws IOException, Interru@tedExceptwn {

v {# com.simple.avg.score
» [J) AvgScoremapper.java

v = JRE System Library [ 8.0 2«
14 resources.jar - /root/siNgle/jd

v

» &4 rtjar - /roo ljdk1.8 /R —{TEUE
.S icce i ! String val = value.toString();
kel F : / BRI TEUR R TE 20 5 81
» (44 jce.jar - jroot/simple i StringTokenizer stringTokenizer = new StringTokenizer(val, "\n");
» 53 charsets.jar - /root/simple/idk ¥ while (stringTokenizer.hasMoreElements()) {
+ E— L4 i StringTokenizer tmp = new StringTokenizer(
. ey - stringTokenizer.nextToken());
Ll a 1 ERS—TNEFRIREETIAHEAS context M@
2R E PSS vl < String username = tmp.nextToken();

String score = tmp.nextToken();
context.write(new Text(username),

llowi
Select one of the following to add a new IntWritable(Integer.valueOf(score)));
h S

repository to this view:

~» Add an existing local Git Y
repository

At e B Console 2

B Clana a it ranncitan

2.6 FEWH src Hax MEEM4” com. simple. avg. score” A HE &S,
Bt — KA A “AvgScoreReducer  “IFF4k7K Reducer 28, SRSEIINZIEH
A NS s

RYNK 2 2R SRl 1 I 4% 2



IS Package Explorer 2 = O [J) *AvgScoremapper.java 4] *AvgScoreReducer java =

B % - [~ PACRAGE COM.SIMpLe. avy. ccore,;
import java.io.IOException;

| i A
> @ EnglishwordsCount 3 import java.util.Iterator;
» & hadoop import org.apache.hadoop.io.IntWritable;
v & StudentAvgscore import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Reducer;
v (@ src
‘ public class AvgScoreReducer extends
v i com.simple.avg.score Reducer<Text, IntWritable, Text, IntWritable> {
» [J] AvgScoremapper.java 5% = @verride X )
D AvgscoreRe B protected void reduce(Text key, Iterable<IntWritable> values,Context context)

throws IOException, InterruptedException {
//FERHRAR SRR
Iterator<IntWritable> iterator = values.iterator();
int count = 0;

v = JRE System L
» 54 resources.jar

bt bd bk pd bk bt

» ,‘. rt.jar - /root/simple/ int sum =9; I

» 4 jsse jar - /r 3 / /T EEEE R

» 54 jce.jar - /root/sim k1 ¥ g\;l while(iterator.hasNext()){
<@ ) v %1 int v = iterator.next().get();
Y — i sum += v;
.1 Git Repositories £2 7 count++;

D2 HE S 2

7 int avg = sum/count;

Select one of the following to add a %:; context.write(key, new IntWritable(avg));
repository to this view: . )

~ Add an existina local Git

2.7 7£UIH src HE MEEMREA” com. simple. avg. score” A8 ST,
B — MR ER SN AvgScoreJob” FHFRE main ET7i%.

New Java Class x

Java Class
Create a new Java class.

Source folder: [StudentAngcore/src ’ Browse...

Package: I |com.simple.avg.score I Browse...

Enclosing type: | || Browse...
|
Modifiers: @ public () package private cte

" abstract [ final static
Superclass: |java.lang.object ' Browse...
Interfaces: Add...
‘ Remove
Which method stubs would you like to create?
I B pu&lic static void main(String[] args) I
Constructors from superclass
& Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)
" Generate comments
) Cancel | Finish

2.8 MPAAAL I
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2 Package Explorer 2 = 0 J] *AvgScorejob.java 3 = 0

= b import org.apache.hadoop.io.IntWritable;
» &! EnglishwordsCount import org.apache.hadoop.io.Text; \
- import org.apache.hadoop.mapreduce.Job;
g ‘ import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
v = StudentAvgScore import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;

public class AvgScorelob {

v G src 58
‘/ public static yoid paipicetringl] oo throge Excantion!
IR eoie s e

-0 Job job = Job.getInstance(new Configuration());

* J] AvgScoremapper.java
job.setlarByClass (AvgScorelob.class);

A ob.setMapperClass(AvgScoreMapper.class);

» £ resources.iar job.setReducerClass (AvgScoreReducer.class);

S job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(IntWritable.class);

» sse.jar v job.setOutputKeyClass(Text.class);

b.setOutputValueClass (IntWritable.class);

.] Git Repositories 22 > B
- F F t |
L I FileInputFormat.setInputPaths(job, new Path("file:///root/simple/source
FileOutputFormat.setOutputPath(job, new Path("file r
elect one of the following to add a System.exit(job.waitForCompletion(true) ? © : 1);
repository to this view: }
)

B Console £2

2.9 B L. EFP B, #E mapper Fl reducer Fi Exu&@ﬂﬁﬁﬂﬁ e g,
PR AngcoreJob “, FHESTIEPE” Run as” —>” Java
Application” , BrE N & BN AEEE 2 & EMPUT.

ALIVMIVURIINT ’ TLRMULLY LU WALNLUW LY LW L L

0001 running in uber mot

DOOL completed successT
- Coun ers: 33

2.10 BEpHUTEEZ )G, W RARH S B B3 /simple/output ~, PATEE
4 cat part-r—00000 &F& X 5 A F S5 7= A ) 45

(base) [root@ferry output]# cd ~/simple/output
(base) [root@ferry output]# ls

part-r-68008 SUCCESS

(hase) [root@ferry output]d cat part-r-86066
ok 82

= U 96
Th 82
B 75 76
(base) |[root@ferry output]#

4. MR3 MPShuffle
[%5] 4.1] mapreduce BHHTFIHAEEINFohRS
—. TiH#ERR B
R -
XHEE SAF source. txt R EAE BEATHE Y, I HAEY 5 EEE 26 5
RN BEAE WS
RIFUEHE -
2
654
32

RYNK 2 2R SRl 1 I 4% 2



15
756
65223
5956
22
650
92

26

54

(base) [rootnéferr',' ~]# c¢d ~/simple
(base) [root@ferry simple]# cat source.txt
2

654
32
15
756
65223
5956
22
658
92
26
54

. BERFmS

Project” ¥E NI H “IntSortCode”

[ New Java Project

l Create a Java Project

| Create a Java project in the work ;Tv:.l,c or in an external locatior

Proiect name: | IntSortCode

& Use default locatior

RE
Use an execution environment JRE
® Use a project specific JRE: jdk1.8.0_241
Use default JRE (currently 'jdk1.8.0_241"'
Project layout
Use project folder as root for sources and class files
® Create separate folders for sources and class file
‘
| Working sets
|

Add project to working sets

2.1 fF eclipse FHITIHFIE S, fHfsd, & “new “—>” Java

IROINR A2 A S A6 75 T 4% 2



2.2 fEIUH src HN, G, @EFF “@ad” flg— M Rulamnn
“IntSortMapper” J4g @ % ” com simple. intsort”

New Java Class x

Java Class —
Create a new Java class. u
Source folder: | IntSortCode/src | Browse.. |
Package: FW— | Browse.. |

Enclosing type: owse
Name: [IntSortMapper I
Modifiers: @ public _ package

abstract [ final

Superclass: |java.lang.Object | Browse...
Interfaces: Add...

Remove

Which method stubs would you like to create?
—| public static void main(String[] args)
Constructors from superclass
& Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)
— Generate comments

'? ‘ Cancel Finish

2.3 fE9%5 “IntSortMapper” K2 B 75 E4 hadoop AHRI jar LFEAN, H
S E I H LR “New” — “Folder” QIEE—AN 1ib I 3t30ds 2 i B
(BT 1ib SCHE) AN AZ SCAE R

v =¥ IntSortCode LI

¥

Y @Src
v # com.simple.intsort
» J] IntSortMapper.java

> =i |JRE System Library [jdk1.8.(

& asm-3.2 jar

2.4 30 1ib FHTE R jar WS AR E, Hioek 1ib X TFH jar
BAE, AT, &R “build path” ——> “add to build path” , ¥siNJ&E,
RIAETUH 2 —/NFKIl “Referenced Libraries” . I 7 fizs

v

PRI 22 S 5 4 2



v & IntSortCode

Y (@src

> &
» A= rtjar - /root/

>

IS Package Explorer 2 ]

5
-

=
» & EnglishwordsCount
» & hadoop
v & IntSortCode
v (8 src
v & com.simple.intsort
*» [J] IntSortMapper.java
v =i JRE System (Nbrary [jdk1.8.C
> e resources.& p

» Ga rtjar - /roo

» 54 jsse.jar

» & jce jar - froot/sim
i3] Git Repositories 22

B 2 H
-

Select one of the following to add

a2 ranncitnrg bn bhic vicw

PPN ps

IS Package Explorer &2

» &) EnglishwordsCount
» & hadoop
v & IntSortCode

v (@ src

v & com.simp
*» [J] IntSo,
0 IntSortReducer.java

v =i JRE System Library [jdk1.8.C
» &4 resources.jar - /root/simp

» &4 rt.jar - /root/simple

> &4 jsse.jar - /root/simple/jdk/]y

»

'} Git Repositories 22 = B
B 25 g =[5
-

Select one of the following to add

e e D0

v & com.simple.intsort
» J] IntSortMa
= JRE Sgﬁtem Library [jdk1.8.(

resources.jar -

<
>

2.5 ik “IntSortMapper” 4k Mapper [R]85 € 75
M 25 B HEAE R map FRATA AT .

2.7 AETH sre HX TMREMEA”

rjava

/root/simp

Uy

——

ple/jdk/|dk

BNSHCERA, R

J) *IntSortMapper.java 3
1 package com.simple.intsort;

import java.io.IOException;

org.apache.hadoop.io.IntWritable;
org.apache.hadoop.io.LongWritable;
org.apache.hadoop.io.Nullwritable;
org.apache.hadoop.io.Text;
import org.apache.hadoop.mapreduce.Mapper;
public class IntSortMapper extends
Mapper<LongWritable, Text, IntWritable, NullWritable> {
@verride
protected void map(LongWritable key, Text value,
Mapper<LongWritable, Text, IntWritable, NullWritable>.Context context)
throws IOException, InterruptedException {
/7T IR SRRFHER mapper 89LR, mapper 2948 (HIE HZERIE]
context.write(new IntWritable(Integer.valueOf(value.toString())),
NullWritable.get());
}
}

2
3
B
5
6

2.6 fEUIH src HX TMEERHEA” com. simple. intsort” AR S, B
WKL N “IntSortReducer “ 4k Reducer 25, ARG MIZIEF HIR

J] *IntSortMapper.java |4 *IntSortReducer.java 3

package com.simple.intsort,
import java.io.IOException;
import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.mapreduce.Reducer;

public class IntSortReducer extends

I Reducer<IntWritable, Nullwritable, Intwritable, IntwWritable> {
//E nun YERIERITENFRmS 8

IntWritable num = new IntWritable(1);

public void reduce(IntWritable key, Iterable<NullWritable> values, Contel
I throws IOException, InterruptedException {
//Reducer BEXSEIREPR LA, BEECLTNESR
context.write(num, key);

/I hEFEE TERARRFET RS

num = new IntWritable(num.get()+1);
}

|

3

.intsort” AR SSE, B

com. simple

RYNK 2 2R SRl 1 I 4%

2!




(?)
\L/

¥ Package Explorer 33

*» (&) EnglishwordsCount
*» (= hadoop
v & IntSortCode
v (A sre
v & com.simple.intsort
» [3] IntSortMapper.jay,

» [J) IntSortReduc: va

v mi |RE System Library [jd
» (n resources.jar
> @i rt.jar

&) Git Repositories £2
B £ » "Q f 4, “—

-

a repository to this view:
local Git

» Add an existing
repository
B rlans a R ranacitany

Application”

0 TestintSort.java

/root/sim

/root/simple/jdk/jd

Java Class
Create a new Java class.

Which method stubs would you like to create?

w]

-

- S|

Select one of the following to add

PR ” TestIntSort  “,
, RN G

H—PMINRERHL A TestIntSort” FH48E main £ 775,

New Java Class

3

’ Browse...

Source folder: | IntSortCode/src
Package: lcom.simplemtsort Browse...
Enclosing type: Browse
Name: I |Testintsort I [
Modifiers: @ public _ package private protected
abstract [ | final static

Superclass: 'java,lang.object ' | Browse... ]

Interfaces: | Add. |
Remove

& public static void main(String[] args)
nstructors from superclass
& Inherited abstract methods

Do you want to add comments? (Configure templates and default value here)

_ Generate comments

Cancel { Finish

2.8 MRS R AT s .

*IntSortMapper.java *IntSortReducer.java 4] *TestintSort.java 53
.hadoop.io.IntWritable;
hadoop.io.NullWwritable;
hadoop.mapreduce.Job;
org.apache.hadoop.mapreduce.lib.input.FileInputFo
org.apache. hadoop.mapreduce. Lib.output.FileOutput

class TestIntSort

apache
org.apache.
org.apache.

import org.
import
import
:meo re

rmat;

Rl
5
6
7
8

rows Exception{

/ IRAE TR
Job job = Job.getInstance(new Configuration());
//REEX
job.setJarByClass(TestIntSort.class);
//i%E job =
.setMapperClass(IntSortMapper.class);
.setReducerClass(IntSortReducer.class);
.setMapOutputKeyClass(IntWritable.class);
.setMapOutputValueClass(Nullwritable.class);
.setOutputKeyClass(IntWritable.class);
.setOutputvalueclass(Intwritable.class);
/iZi@ job WAL
”Fl eIrplthrnar addInputPath(job, new P
FileInputFormat.setInputPaths(job, new Path("file:///root/simple/source.t
FileOutputFormat.setOutputPath(job, new Path("file:///root/simple/output™

ath("file:///root/simple/source.

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

f )}

¥} v
ea B Console 32

2.9 L. %J&MWMﬂmewM&H&Wﬁﬁﬂﬁﬁ*wzﬁy

I3 QN Java

A ST ER” Run as’
ERHNEBE S IEHIAT.

TRINK 22 22 A S Bl o 4R

3



|

2
3
4
5
6
7
8
9

(&5

—. ﬁi

[
2}

i oK

) aals oo P0861 running in uber mode
) map 1868% reduce 1686%

) oot AT oo 0202 8081 completed successfull
) - Counters: 33

2.10 ERF#AT R G, AT LARIM A5 B H 3% /simple/output T, PUTEH
4 cat part—r—00000 &F& X 5 A F 5 7= A ) 45

(base) [root@ferry ~]# cd ~/simple

(base) [root@ferry simplel# cd output

(base) [root@ferry output]# 1s

part-r-00000 SUCCESS

(hase) lroot@ferry output)A cat part-r-00000

2

6

15
22
26
32
54
92
650
654
756
5956
65223

(base) [root@ferry output]# |}

4. 2] mapreduce PAFIEHEHK —IKHEF
H & o B

X PSR HAT AR, 26— S R Y B EE — 41
JR GG E R -
20 21

50 51

50 52

50 53

50 54

60 51

60 53

60 52

60 56

60 57

70 58

60 61

70 54

70 55

70 56

70 57

IROINR A2 A S A6 75 T 4% 3




70 58
12
34
56

7 82
203 21
50 512
50 522
50 53
530 54
40 511
20 53
20 522
60 56
60 57
740 58
63 61
730 54

(base) [root@ferry output]# cd ~/simple
(base) [root@ferry simple]# cat source.txt

20 21
50 51
50 52
50 53
50 54
60 51
60 53
60 52
60 56
60 57
70 58
60 61
70 54
70 55
70 56

70 _57
. BERFmE
2.1 fF eclipse T H A E A, A bd, ®&F “new “—>7 Java

IROINR A2 A S A6 75 T 4% K



Project:+” #@&—1IiH “SecondarySort” .

New Java Project x ‘
Create a Java Project »
Create a Java project in the workspace or in an external location. /
Project naml ISecondarySorﬂ
Use default location h

catior /root/jworkspace/secongany Of Browse

|RE

_ Use an execution environment JRE: vaSk

>

@® Use a project specific |RE: [jdk1.8.0_241 =
Use default JRE (currently 'jdk1.8.0_241") Configure JRES...

Project layout

Use project folder as root for sources and class files

@ Create separate folders for sources and class files Configure default...
Working sets
[ | Add project to working sets

@ < Back | Next> | cancel Finish
2.2 fEWIH src HxXF, AfAd, &H% “HE” g N2 MmN
“IntPair” IF¥BEMA” com. simple. secondarysort” , %M 45 E5E
(TP BB Y Jf 255, ﬁ@ﬁmwmrm%ﬁﬁﬁ%.;%mﬁﬂm?

s | #PackageExplorer 3 = O ) ‘|ntPalijVB = *FirstPartit *GroupingCompar » = 0 =
2y N & - T package com.smp[e.seconaarysort; an
- ) ) 2 import java.io.Datalnput;
> @ EnglishWordsCount 3 import java.io.DataOutput; 2| -
» =) hadoop 4 import java.io.IOException; #®
» & IntSortCode o5 i.mpon:t org.apache.l_\adgop.io.writablecomparahle; v®
v B SecondervSort )6 public class IntPair implements WritableComparable<IntPair> {
Y 7 string first; &
v (A sre 8 String second; &
v & com.simple.secondarysort | |9 public ?"1“9 getFirst() { -
» [1) FirstPartitioner.java 0 LD R I = =
* [J) GroupingComparatorjava §2- public void setFirst(String first) { - °
; 4}
4’ secondarysortMépper.Jav 5-public String getSecond() { °
* =i JRE System Library [jdk1.¢ 6 return second; °
» (& StudentAvgScore 7} o y 5 q ~
& public void setSecond(String second)
> @ StudentTotalscore 9 this.second = second; @
0 } o
1= public void set(String left,String right) {
2 first = left; e
3 second = right;
1}
5= @override
. Rempublic uoid coadfiolde DataTonut ol theous TOExcontion f -
@ Console & Errc - *® B pf ~Brvygv =

IROINR A2 A S A6 75 T 4% 5



2.3 fETH src HET, A ALHEE4” com simple. secondarysort” i%
&7 New” — “Class” GIEE—NMEMZFRN “FirstPartitioner” , %K
X EE AR 5 I 25 R T X E o ARIESZEL R

¥ Package Explorer 3 = O *IntPair.ja [4) *FirstPartition 2 *GroupingCompar - =n =
n & - 1 e’ com.simple.secondarysort;
» () EnglishWordsCount <= import org.apache.hadoop.io.Text; =
o /: 3 import org.apache.hadoop.mapreduce.Partitioner; = v
*» =) hadoop i 4=/~ P
» (&) IntSortCode 5 * DEEM%
s - €

v @ Secondarysort public class FirstPartitioner extends Partitioner<IntPair,Text>{ =

v@src ] 8- @0verride
v & com.simple.secondarysort public int getPartition(IntPair key, Text value, int numPartitions) { j=
. . return Math.abs(key.getFirst().hashCode() * 127) % numPartitions;

» [1] FirstPartitioner.java }

2 }

» (1] GroupingComparator.java ‘_
IntPairjava
» [J) SecondarySortMapper.jav
» mi JRE System Library [jdk1.
» [ StudentAvgScore
*» [/ StudentTotalScore

2.5 fETH src HEF, A ALHEE4” com simple. secondarysort” i%
£ New” — “Class” QE— N MHLFN “SecondarySortMapper” &

New Java Class x
Java Class — N
Create a new Java class. Q
Source folder: SecondarySort/src Browse...
Package: com.simple.secondarysort Browse...
| Enclosing type: b Browse
Name: | SecondarySortMapper|
Modifiers: public package vat tectes
[") abstract [ final
Superclass: java.lang.Object Browse...
Interfaces: Add...
Which method stubs would you like to create?
[~ public static void main(String[] args)
["] Constructors from superclass
Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)
["] Generate comments
(2 Cancel { Finish j

2.6 TS “SecondarySort Mapper” 2K B EH" hadoop FHFH] jar £l
SN, BERATIHIERE “New” — “Folder” g —> 1ib 3£ I E

BRYNR 27274 Sl o FH AR ¥



frEH (I 1ib SCHFR) E’J@ﬁﬁl?\ﬁi#*‘

v [/ SecondarySort
v (@ sre
v & com.simple.secondaryso
» (1] FirstPartitioner.java

» [J) GroupingComparator.ja
» [1] IntPair.java
Lr) SecondarysortMapperJ

aopalliance-1.0.jar
& asm-3.2 jar

& avro-1.7.4 jar

&l commons-beanutils-1.7.C

4 commons-beanuitils-core
2.7 {8 1ib AW jar R ARG R, HE2E 1ib XTI jar
BSCHE, A, %3 “build path” —> “add to build path” , NG,
RIAETH TR Z Y EIR ) jar £,
v SeconﬁrySort
v A sre
v # com.simple.secondarysoi
» [1] FirstPartitioner.java
» [J) GroupingComparator.ja
» [1] IntPair.java
_»E SecondarySortMapper.j.
v =i, JRE System Library [jd

» (s resources.jar - /root/simj
» & rtjar - /root/simple/jdk/ijc
» (4 jsse.jar - Jroot/simple/jdk
» & jee.jar - /root/simple/jdk/
» (s charsets.jar - /root/simp
» & jfr.jar - Jroot/simple/jdk/

2D A / IS 1
-

2.8 ik2% “SecondarySort Mapper” 4k Mapper [AIF) 45 7€ T B 1 S 52
A, MRS ZEAE I map FRETAEW T .

% Package Explorer 3 = 0O J] *FirstPartitior J] *GroupingCompar |1 *secondarySortM 23 ™ =
package com.simple.secondarysort;

import java.io.IOException;

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

import org.apache.hadoop.mapreduce.Mapper;
public class SecondarySortMapper extends Mapper<LongWritable, Textj] In
private final IntPair keyPair = new IntPair();

String[] lineArr = null;

public void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {

String line = value.toString(};

lineArr = line.split(" ", -1);

keyPair.set(1lineArr[0], lineArr[1]);;

context.write(keyPair, value);

}
1

% .
» (&) EnglishWordsCount
*» (= hadoop
» (& IntSortCode
v [/ SecondarySort
v A src
v & com.simple.secondarysol
» (1] FirstPartitioner.java
» [J] GroupingComparator.ja
» [J) IntPair.java
» [J] SecondarySortMapper.j:
v mi, JRE System Library [jdk1.8

» (4 resources.jar - /root/simyj
» & rtjar - /root/simple/jdk/j

» @ jsse.jar - Jroot/si

TRINK 22 22 A S Bl o 4R 3



2.9 7EUiH src Hx FEERIE4” com. simple. secondarysort” |’ A4
45, HE—NHEL N “SecondarySortReducer “IF4k7K Reducer 2%, SR/GH
Iz AR NS0T s .

¥ Package Explorer 3 = 0O J) *GroupingCompar J) *SecondarySortM |5 *SecondarySortR 22 ™ = 0 ‘
= e - package com.simple.secondarysort;
_ P import java.io.IOException;
* (& EnglishWordsCount . import org.apache.hadoop.io.Text;
» (=) hadoop § import org.apache.hadoop.mapreduce.Reducer; i
» B ItSortCode b public class SecondarySortReducer extends Reducer<IntPair, Text, Text,
p private static final Text SEPARATOR = new TeXt("----------cvomnomnnns | I
v [/ SecondarySort /- public void reduce(IntPair key, Iterable<Text> values, Context contexdy
v sre E throws IOException, InterruptedException {
" b context.write(SEPARATOR, null);
v & com.simple.secondaryso b for (Text val : values) {
» [7) FirstPartitioner.j Il context.write(null, val);
» [} GroupingComyfrator.ja b }
[ IntPair.ja f H
» [1] Seco SortMapper.j.

SecondarySortReducer.

v =i JRE System Library [jdk1.8
» (n resources.jar - /root/simj

» & rtjar - root/simple/jdk/jc
» (@ jsse.jar - Jroot/simple/jdk
» & jee.jar - /root/simple/jdk/

,T; charsets.jar - /root/simp!
& ifriar - /root/sir

2. 10 fI H src Hi?? EMEA4” com. simple. secondarysort” A%k
i, B — M EERAL N SecondarySort Job” FFRE main F Tk,

New Java Class x
Java Class N
Create a new Java class. u
Source folder: SecondarySort/src Browse...
Package: | com.simple.secondarysort Browse...
[ | Enclosing type: Browse
Name: SecondarySortjob

Modifiers: pu T package  privats protected

[") abstract [ final static
Superclass: java.lang.Object Browse...
Interfaces: Add...

0
T
!

Which method stubs would you like to create?
ublic static void main(String[] args)
?ionstrudors from superclass
& Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)
["] Generate comments

C’,\ Cancel Finish

2. 11 MERARS U B
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Package Explorer 3 = 0O |5 *SecondarySort) 33 ™ = [m

PUDLLIC CLass dELonuar ysor LJow 1 a
» = EnglishwordsCount
» (& hadoop Job job = Job.getInstance(new Configuration());
» I IntSortCode = ~ N
b.setJarByClass(SecondarySortlob.class);
Vi Sec ’)'AI" ar 'n’r‘l“ rt ] -
v i sre ob.setMapperClass(SecondarySortMapper.class);
ob.setReducerClass(SecondarySortReducer.class);
v @ com.simple.secondaryso
N COM.SImpre SIS ob.setMapOutputKeyClass (IntPair.class);
» [1] FirstPa ob.setMapOutputValueClass(Text.class);
> )] Gr a
Sy ob.setPartitionerClass(FirstPartitioner.class);
JAr 1
-0 ob.setGroupingComparatorClass(GroupingComparator.class);
» [ ob.setOutputKeyClass (Text.class);
ob.setOutputValueClass(Text.class);
»
‘ b.setInputFormatClass (TextInputFormat.class);
YE\RES job.setOutputFormatClass(TextOutputFormat.class);
> resources.jar
. . FileInputFormat.setInputPaths(job, new Path("file:///root/simple/sour
gIc;a FileOutputFormat.setOutputPath(job, new Path("file:///root/simple/out
» (m JSSe.jar System.exit(job.waitForCompletion(true) ? 0 : 1};
> (» jce.jar }
L
» charsets.|ar .

2. 12 &ML LD IR, 4 mapper A reducer BBt LR IS4 5 e 22
Jo, EPIEAZE”  SecondarySort Job ¢, FAHEAdFEFE” Run
as” ———>” Java Application” , ﬁ%fﬁiﬁ%ﬂ ETW%FQ%EZ:TEE%T}HTO

TU .. LVLg wIvUnwunmnice \ T ITUULT Laon TATLULVE wvinp L
.Job | ) lob dab 11;41114Q257g1 9001 running in

.Job | ) map 100% reduce 100%
.Job | ) TOTTOTTOTETITIUSYIET™0001 completed s
.Job | ) - Counters: 33

8

441440
5=0
rations=0

ne -0

2 13 BFPaT R G, nTU R S S H %X /simple/output ~, PUTEE
% icat part-r—00000 £ F& X H s Ab FH f5 7= A i) 45

(base) [root@ferry simple]# cd ~/simple
(base) [root@ferry simple]d cd output

(hase) [root@ferry output]# LS

part-r-66666 SUCCESS

|(base) [root@ferry output]# cat part-r-660660

[£5] 4.3] mapreduce %%ﬁﬁ%ﬁ%ﬁ

RYNK 2 2R SRl 1 I 4% 3



—. RS
2.1 7F eclipse I H F| KR, A Adr, EHFE “new “—>” Java
Projects” @& —1IiH “DeduplicationInfo” .

(base)
(base)
2012-3
2812-3-
2812-3-
2012-3-
2012-3-
2812-3-
2812-3-
2012-3-
2012-
2812-3-
2812-3-
2012-3-
2012-3-
2812-3-
2812-3-
2012-3-

3-

2
3
4
5
6
7
3
-1
2
3
4
5
6
7
3
L

—. THMERH B

IR € BIHHRE A5 2 BLER RS S 7 UARAAAE SCAR S source. txt 1 IFAF TR

fRE L E, A E R LA, WAL hdfs A &RS.
JR 46 4
2012-3-1
2012-3-2
2012-3-3
2012-3-4
2012-3-5
2012-3-6
2012-3-7
2012-3-3
2012-3-1
2012-3-2
2012-3-3
2012-3-4
2012-3-5
2012-3-6
2012-3-7
2012-3-3

0O 00 M AT ®» o0 0 o0 a0 oD

{

WA NE ¥ TRT REAEE TNAE CRA"ET

[root@ferry ~]# cd ~/simple
[root@ferry simple]® cat source.txt

d
b
C
d

a
t

C
C
b
3
b
d
a
(

d
C
v

rottieferry simplel# |}
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Create a Java Project
Create a Java project in the workspace or in an external location.

[N}

L2 fETUH sre H3RN, fA#ady, &8 “wradt” fld— N2
“DeduplicationMapper” J#8E M4 ” com. simple. deduplication” .

Java Class
Create a new Java class.

I
0

[ a [ ]

java.lang.Object

RYNK 2 2R SRl 1 I 4% 3



2.3 fE9%E “DeduplicationMapper” 2K Fi 75 Z4E hadoop AHICH] jar A5
N, BoATIHIERE “New” — “Folder” & —A 1ib X2 4048 E 47
B CRIE 1ib X)) AT Z S -

v (&’ Deduplicationinfo

3 public class DeduplicationMapper {

& activation-1.1 jar
&l aopalliance-1.0 jar
& asm-3.2 jar

& avro-1.7.4 jar

& commons-beanutils-core
& commons-cli-1.2 jar

& commons-codec-1.4.jar
& commons-collections-3.2
& commons-compress-1.4.

2.4 8 1ib THEK jar WS AR E, H4iE lib XTI jar
AR, AT, %R “build path” —> “add to build path” , ¥shNJ&E,
KIAEITNH N2 —/N%)3&Il “Referenced Libraries” .

v (= Deduplicationinfo 3 public class DeduplicationMappe!
v (A sre | 4

v & com.simple.deduplicatior
» [J) DeduplicationMapper.ja

=i, JRE System Library [jdk1 &
(s resources.jar

» (s rtjar

» (4 jsse.jar - /root/simple/jc

» i jee.jar

» & jfr.jar - root/simple/jdk/
» i localedata.jar - /root/sim
» ks zipfs.jar - /root/simple/jd
» & sunpkcsll. jar - /root/sin
» i jaccess.jar - /root/simple
» L jfxrtjar - /root/simple/jdk
» i nashorn.jar - /root/simple_
2.5 i3 “DeduplicationMapper” Z%# S Mapper [A] B} 45 € 75 B S 52
A, IRGEAL S5 EARE L map RGN EIT .

BRYNR 27274 Sl o FH AR 4



s | = Package Explorer 3 = O

2 o &
v (&) DeduplicationInf
v (4 src
v & com.simple.deduplicatior

» (1] DeduplicationMapper.ja

v mi |RE System Libi dk1.8
» (a resources.jar

» @4 rtjar - /root/simp

» & jsse.jar - /root/simple/jdk
» & jee.jar - /root/simple/jdk/
» (s charsets.jar - /root/simp
» & jfr.jar - /root/simple/jdk/
» & localedata jar - /root/sim
» @ zipfs.jar - /root/simple/jd
» & sunpkcsll.jar - /root/sim

5 ¥ Package Explorer 3 = 0O
5 == e
v [/ Deduplicationinfo
v (A sre
v & com.simple.deduplicatior
» [1] DeduplicationMapper.ja

v =, JRE System

» (i resources.j
>.T,rt.jar froot/sin

> @i jsse.jar - jroot/siry

» & jee.jar - /root/simple/jdk/
» (s charsets.jar - /root/simp
» & jfr.jar - /root/simple/jdk/

[2 *DeduplicationMapper.java B

package com.simple.deduplication;
import java.io.IOException;

import org.apache.hadoop.io.Text;

NV EWN

o

Text line = value;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.mapreduce.Mapper;

public class DeduplicationMapper extends

Mapper<LongwWritable, Text, Text, Text> {

public void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {

J/EBTEEYEEIHED mapper BUMILUR, mapper BYNL(AR D XERT]

context.write(line, new Text(""));

2.6 fZEUIH src HE MEEMREA4” com simple. deduplication” N4 %S
47, FrE—1PHRL N “DeduplicationReducer “F4k7& Reducer 25, SR/
Iz AR NS0T s .

J) *DeduplicationReducer.java &3 = =

pacRage com. smp[e aeauphcatlon

import java.io.IOException;
import orq.apache.hadoop.io.Text;

Reducer<Text, Text, Text, Text> {

import org.apache.hadoop.mapreduce.Reducer;
public class DeduplicationReducer extends

public void reduce(Text key, Iterable<Text> values,
throws IOException, InterruptedException {
ALK E

J/Reducer [MiFREiSEatia 0], @EE0]
context.write(key, new Text(""));
}
}

Context context)

2.7 #7EUIH src HE FMEEMR 4" com simple. deduplication” N4 %S
i, NI ERE N “TestDeduplication

“IHEIE main EJTiK.

IROINR A2 A S A6 75 T 4% 4




v m) |RE System Library [jdk1.8

» (i resources.jar - /root/simj

» @ rtjar - /root/sir 1k /jc
»> & jsse.jar - Jroot/simg
» & jee.jar - [root/simple/jdk/

» (» charsets.jar

SR RMIRRES

New Java Class X
Java Class -
Create a new Java class. @
Source folder: Deduplicationinfo/src Browse...
Package: Browse...
[ | Enclosing type: Browse...
Name: TestDeduplication
Modifiers: @® public _ package private protected
["] abstract [ final
Superclass: java.lang.Object Browse...
Interfaces: Add...
Remove
Which method stubs would vou like o crea
public static void main(String[] args)
[") Constructors froth superclass
Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)
"] Generate comments
@ Cancel Finish
N N > —
2.8 MR a1 R AR .
% package Explorer 3 = 0O J) *DeduplicationMappe *DeduplicationReduc [9) *TestDeduplicationj 8 = O =0
" & - 1 package com.simple.deduplication; =]
. T g 2 import org.apache.hadoop.conf.Configuration;
? @ Deduplicationinfo 2 3 import org.apache.hadoop.fs.Path; =
v@src ‘ | aimport org.apache.hadoop.io.Text; &
v & com.simple.deduplicatior 5 import org.apache.hadoop.mapreduce.Job; vO.Te
ST e e 6 import org.apache.hadoop.mapreduce.lib.input.FileInputFormat; L
@ DeduplicationMap 7 import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat; m
» [ Deduplication er.jé & public class TestDeduplication
0 TestDeduplication.java Bo ¢ static void main(String[]| args) throws Exception
@10] //EBFLIIER

Job ]ob

s 34

Job.getInstance(new Configuration());

]ob. setlarByClass(TestDeduplication.class);
//i28 job £

job.setMapperClass (DeduplicationMapper.class);
job.setReducerClass(DeduplicationReducer.class);
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(Text.class);

&
P& I ardroous(my ik /98 job WAGH
» [ localedata jar - /root/sim ;A FileInputFormat.addInputPath(job, new Path("file:///root/simple/so
» i zipfs.jar - /root/sim FileOutputFormat.setOutputPath(job, new Path("file:///root/lsimple/
o= . L 22 System.exit(job.waitForCompletion(true) ? 0 : 1);
*» & sunpkcsll.jar - /root/s ;gn }
> [ jaccess.jar nple “ﬂ } I
DY — > - > <G
B Console 2 © ¢ - x .ﬂm By =8

29fMULm %J&mwwﬂhwmwM&M&Wﬁﬁﬂﬁﬁ*wzﬁy

“TestDeduplication

€«

, A AEHIER” Run as’

? —=>” Java

of bytes read=1140

of bytes written=434486

of read operations=0

of large read operations=0
of write operations=0

ords=16

Application” , A & & & TWﬁgﬁ%\E%%ﬁo

e mms g e n e e 1o et e e e I
[mam] mapreduce Job (Job. wm monitorAndPrintJob( 1155|) - ok ocaldfnziaapd eeel running in ub
[main] mapreduce.Jlob (Job.java:monitorAndPrintJob(1362)) map 190’. reduce 100%
[main] mapreduce.Jlob (Job,java:monitorAndPrintlob(1373)) oo 0 THUT 0001 completed suc
[main] mapreduce.Job (Job.java:monitorAndPrintlob(1380)) - Counters: 33

DRINK 22 22 A S Bl 75

S




2.10 EF#IT R G, AR ERHSRT, #ITEEMS cat
part-r—00000 75 7F %} Hdfs b 3 5 7= A 1) 25
(base) [root@ferry simple]# cd ~/simnle
(base) [root@ferry simple]& cd output
(base) [root@ferry output]# (S
part-r-666686 SUCCESS
(base) [root@ferry output]d cat part-r-868ee
2812-3-1 a T
2012 b
3
b
L

2812-3-.
2012-3-

3

3

3
2812-3-:
2812-3
2012-3-
2012-3-
2812-3-
2812-3
2812-3-
2812-3-
(Dd5¢€)

1
2
2
3
3
4
5
6
b C
] cC
7d
L

oot@ferry outputl# |

[ %5 4.4]) mapreduce JELHIMH E AL
—. TUH AR B
fiok: MRHE tomcat HEIHE url Uil 7IGHL, FHARK) url 40°7F,

TR XSt GET A1 POST URL ] &

58 N: Ui 7. URL. V5l &

R UG E A -

127.0.0.1 — = [03/Jul/2014:23:53:32 +0800] “POST
/service/addViewTimes 544.htm HTTP/1.0” 200 2 0.004

127.0.0.1 - = [03/Jul/2014:23:54:53 +0800] “GET
/htm1/20140620/900. html HTTP/1.0” 200 151770 0. 054

127.0.0.1 — = [03/Jul/2014:23:57:42 +0800] ”GET
/htm1/20140620/872. html HTTP/1.0” 200 52373 0.034

127.0.0.1 — = [03/Jul/2014:23:58:17 +0800] ”POST
/service/addViewTimes 900. htm HTTP/1.0” 200 2 0.003

127.0.0.1 - — [03/Jul/2014:23:58:51 +0800] “GET / HTTP/1.0”
200 70044 0. 057

127.0.0.1 - — [03/Jul/2014:23:58:51 +0800] “GET / HTTP/1.0”
200 70044 0. 057

(base) [root@ferry output]# cd ~/simple
(base) [root@ferry simplel# c e tx
[83/ Jul/2814 23 POST /service/addViewTimes 544.htm HITP/‘I].G 200 2 0.664
- [83/Jul/20814:23 H GET /html/2061468626/9608.html HTTP/1.8" 2668 151776 0.854
- [83/Jul/2814:23 142 + GET /html/2081486 2.html HTTP/1.8" 288 52373 0.834

[83/Jul/2814:23 117 + POST /service/addviewTimes 968.htm HTTP/1.8" 280 2 6.883

- [83/Jul/2614:23:58:51 +B866] “GET / HTTP/1.8" 268 706844 8.857

2 - [63/Jul/2014:23:58:51 +8868] “GET / HTTP/1.8" 266 76644 8.857
(Dds EJ [1nu|3!trr, simple]w l

. BEFHRE
2.1 fF eclipse THITHAFK P, AHEESd, ®&F “new “—>” Java
Project:” #@&—PIiH “MrLogger”

IROINR A2 A S A6 75 T 4% A



Create a Java Project
Create a Java project in the workspace or in an external location. ﬁ

2.2 fEIUH src HFEF, fGfmd, &8 “Ha” flg— M EeHamn
“LoggerMapper” H48E M4 ” com. simple. log”

Java Class
Create a new Java class. @ I

: [

[

RYNK 2 2R SRl 1 I 4% 4



2.3 f£9%E “LoggerMapper” 2K BT EH hadoop AR jar SN, BH
FHdr I HERE “New” — “Folder” AIEE—A> 1ib 43 I+ 4048 E A B (5
M 1ib SCA438) N %S .

v (&) MrLogger

» [J) LoggerMapper.java
4 |RE System Library [idkl

&l activation-1.1 jar
&l aopalliance-1.0 jar
& asm-3.2 jar

&l avro-1.7.4 jar

& commons-beanutils-core

2.4 2 1ib FTHrAN jar WRABIEAE, B4k 1ib KR jar
W, A AT, #EPE “build path” —> “add to build path” , Ishn)5,
KIAETH MR 2 O ER M jar 6.
v (&) MrLogger
v (A sre

v & com.simple.log

v m |RE System Library [jdk1 &
LT resourCﬁ.iar froot/simj

’l.w—-) rt]af 'root/simpie/

» i jce.jar - /root/simple/jdk/
» i» charsets.jar - /root/simp
» & jfr.jar - jroot/simple/jdk/

- larnladats ine

2.5 ik2E “LoggerMapper” 4f7&2& Mapper [FINT 45 & T H RIS HEEM, R
S HAE N map KINAEW T,

PRI 22 S 5 4 1



¥ Package Explorer 33 = 0O |4 *LoggerMapper.java &2 = [m =

o & T
’ csomrey 8 }
» [/ Deduplicationinfo Q=[x+ v
» (& EnglishwordsCount 0 * AR B8
» (&) hadoop 1 */ g . M
R o 2 pfiivate String handleLog(String line){
@ intSortCode 3 stringBuffer sBuffer = new StringBuffer();
v (&) MrLogger 4 try{
v s 5 if(line.length()>0){ .
) 6 if(line.indexOf("GET")>0){
v & com.simple.log 7 string
» [1] LoggerMapper.java 8 tmp =line.substring(line.indexOf("GET"),line.indexOf("HTTP/1.0")});
v =i, JRE System Library [jdk1.8 9 sBuffer.append(tmp.trim());
. ) I 0 }else if(line.indexOf("POST")>0 ){
O et 1 String tmp= line.substring(line.index0f("POST"),line.index0f("HTTP/1
» & rtjar - /root/sim k/je 2 sBuffer.append(tmp.trim());
» & jsse.jar - /root/simple/jdk 3
= RNy 4 }else{
> @8 joe.jar - froct/simpie/) 5 return null;
» (i charsets.jar - /root/simp! 6 }
» & jfrjar - Jroot/simple/jdk/ 7 }catch (Exception e) {
» B localedata.l 8 e.printStackTrace();
u} localedatajar 9 systen.out.println(line);
» i zipfs.jar - /root/simple/ ). j
<« G 8 « ) - «@
g =arch B Console 8 @ Error L - x aﬁ By e

2.6 EIEH”STC Hi?%ﬁﬂ/}@fé” con. s‘imbiégridg;’rﬁjﬁ%ﬁﬁ}, g —
ANKA K “LoggerReducer  “If4kiK Reducer 35, ARG HINIZZE T IS A
BT PR

¥ Package Explorer 3 = 0O )] *LoggerMapper.java 4] *LoggerReducer.java 2 = 0

—
o I 3 A d

P [] . - 10g;

import java.io.IOException;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Reducer;
public class LoggerReducer extends
Reducer<Text, IntWritable, Text, IntWritable> {
@0verride

protected void reduce(Text key, Iterable<IntWritable> values,Context
10 throws IOException, InterruptedException {

L1 int sum = 0;

12 for(IntWritable val:values){

13 sum+=val.get();

» (& Deduplicationinfo &
* (& EnglishwordsCount \l
» [ hadoop

» (& IntSortCode

v (&) MrLogger

v (A sre

LONOWUVEWNr

v & com.simple.log
» [J] LoggerMapper.java
v @i JRE System Library [jdk1.8
» (i resources.jar - /root/simj

00000000000000000000000000 R O0000000000000

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

» @A rtjar - /root/simg
» G jsse.jar - /root/si

> @ jce.jar - /root/sim
» (G charsets.jar - /root/simp!

» & jfr.jar - Jroot/simg

» i localedata.jar
“ ) » “ »

— e

2.7 %W H src BR FISEMAL” com. simple. log” FA# S, Hige—
MR EZLA N LoggerJob” FF4RE main £ 77k,

RYNK 2 2R SRl 1 I 4% 4



New Java Class x

Java Class —
Create a new Java class. @

Source folder: MrLogger/src | Browse...
Package: com.simple.log . Browse...
| | Enclosing type: Browse...
Name: [Loggerjod
Modifiers: @ public (' package private protected
["] abstract [ final static
Superclass: java.lang.Object | Browse..
Interfaces: Add...
b Remove
Which method stubs would you like to create?
[~ public static void main(String[] args)
[} Constructors from superclass
Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)
"] Generate comments
@ Cancel Finish

2.8 MPARARL I R AT .

¥ Package Explorer 3 = 0O J) *LoggerMapper.java *LoggerReducer.java 1] *Loggerjob.java 33 = 0 =

2 ™ e - 5 import org.apache.hadoop.io.Text; B
i > B Deduiicat “f' N 6 import org.apache.hadoop.mapreduce.Job;
@ Deduplicationinio 7 import org.apache.hadoop.mapreduce.1ib.input.FileInputFo d
*» (= EnglishwordsCount H & import org.apache.hadoop.mapreduce.lib.output.FileOutputForm B8
» (&) hadoop ¢ L T

public static void main(String[] args) throws Exception{ N
| /RIS ]
Job job = Job.getInstance(new Configuration());

/BT

job.setlarByClass(Loggerlob.class);

//i%8 job £#,

job.setMapperClass(LoggerMapper.class);
job.setReducerClass(LoggerReducer.class);
job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(IntWritable.class);
job.setOutputKeyClass(Text.class);
job.setoutputvalueClass(IntWritable.class);

//i28 job WAL

//FileInputFormat .addInputPath(job, new Path| “file:///simple/source.t¥
FileInputFormat.setInputPaths(job, new Path("file:///root/simple/sourd
FileOutputFormat.setOutputPath(job, new Path("file:///root/simple/outp
System.exit(job.waitForCompletion(true) ? 0 : 1);

» (&) IntSortCode
v (& MrLogger
v (A sre
v & com.simple.log
» [J] LoggerMapper.java
» [J) LoggerReducer.java
v mi, JRE System Library [jdk1.8
» (i resources.jar - /ro

» (&4 rt.jar - /root/sin
» & jsse.jar - Jroot/simple/jdk

» @ jee.jar - /root/

» (i charsets.jar

- }

> G jfrjar - jrootsimple/jdi/j v 2o
« ¢ ’ - « ) > “@
B Console 8 @ Error L = x BHEE ~gvmvy -

2.9 B LL ERE 8, 4F mapper M reducer BB LA MR IB R 5 2 e 2 )G,
PSS LoggerJob ¢, A#EATEHIERE” Run as” —>” Java
Application” , EFE#H G B RN EBE & IEFHIAT.

RYNK 2 2R SRl 1 I 4% 4



Few s = wrir e . AR § e e L wAer T R L

pool-3-thread- 1] mzpr(d Task | )} - Task 'attempt 10(;1131?657831 0001 r 00OC
pool-3-thread-1] mapred.LocallobRunner | j ) Finishing task: attempt loc
Thread-11] mapred.LocallobRunner | ] - reduce task executor complet

main] mapreduce.Job |
main] mapreduce.Job (1 ] ) § mzp 100% reduce 1007
main] mapreduce.Job | ] ) ’
main] mapreduce.Jlob | ) - Loun ers: 33

Q001 running in v

U001l completed su

bytes read=1792

bytes written=438128
read operations=0

large read operations=0
write operations=0

2 10 FEFHAT R J5, AL S S H 3% /simple/output ~, HATEE
4 cat part-r—00000 £ F X HHE A 5 P A 45 5.

(base) [root@ferry simple]d cd output
(base) [root@ferry output]# LS
part-r-86666 SUCCESS

(hase) [root@ferrv outputl#

GET / 2

GET /html/28148628/872.html |

GET /html/208148626/9686.html |

POST /service/addViewTimes 544.htm
POST /service/addViewTimes 966.htm
(base) [root@ferry output]# i

e af VTaran raad Aanacadsnne=N0A

5.MR4 MR 4R
[ Z%] 5.1) mapreducetopN Hi4Z
—. TIHMELH B

oK
BT B AT BT BN FB

orderid 1] ¥ ID userid /' ID payment 13K &% productid ;=& ID
DR o oNUPIIE AR
1, 9819, 100, 121

2, 8918, 2000, 111

3, 2813, 1234, 22

4, 9100, 10, 1101

5, 3210, 490, 111

6, 1298, 28, 1211

7, 1010, 281, 90

8, 1818, 9000, 20

100, 3333, 10, 100

101, 9321, 1000, 293

102, 3881, 701, 20

103, 6791, 910, 30

104, 8888, 11, 39

RYNK 2 2R SRl 1 I 4% &



(base) [root@ferry simple]# cd —/simpnle
(base) [root@ferry simple]# cat source.txt
1,9819,1668,121

2,8918,2660,111

3,2813,1234,22

4,9166,16,1161

5,3216,4968,111

6,1298,28,1211

7,1818,281,98

8,1818,9666, 26

166,3333,16,166

161,9321,1668, 293

182,3881,701, 26

163,6791,916,36

164,8888,11,39

(base) [rooti@rerry simplel]#

. BERFmE
2.1 £ eclipse FHIINH A F S, A Ad, %EFE “new “—>” Java
Project” HE#—NIH “TopN” .

Project narfpe: TopN

& Use default location

JRE
Use an execution environment |RE
® Use a project specific JRE jdk1.8.0_241
Use default JRE (currently 'jdk1.8.0_241")
Project layout
Use project folder as root for sources and class files

® Create separate folders for sources and class files

2.2 fEIH src HXF, fA8EAE, &R New” — “Class” g@#— L
44 FRN “TopNMapper” F48E @4 ” com. simple. topn” .

IROINR A2 A S A6 75 T 4% B



Source folder: |TopN/src [| Browse...

Package: com.simple.topn Browse...
Enclosing type: Browse
Name: | ’TopNMapped }
Modifiers: public péckage private protected
abstract [ ] final static

superclass: |java.lang.Object || Browse.. |

Interfaces: | Add.. |
:JC"I e

Which method stubs would you like to create?
—_ public static void main(String[] args)
Constructors from superclass
& Inherited abstract methods

2.3 fE%%5 “TopNMapper” 2R Hi 75 B4 hadoop #HICH] jar RN, HHA
I HIEFE “New” — “Folder” fl%—/ 1ib CHJe -0 27 B (1
lib SCE3) AN 2 S0

v ! TopN

v (4B Src
v & com.simple.t
» [J) TopNMapper.java

» RE System Library [|dk1.8

&l activation-1.1 jar

&i aopalliance-1.0 jar
&l asm-3.2 jar

> “

2.4 2 1ib FTHrAR jar WRABIEAE, B4k 1ib XTI jar
W, AEEAdT, #EPE “build path” —> “add to build path” , Ishn)G,
KIAETH MR 2 U ER M jar B,

BRYNR 27274 Sl o FH AR >



v ! TopN
v (ABSrc
v & com.simple.topn
» [j] TopNMapper.java

v = JRE Systfym Library [jdk1.8

resources.jar

'root/simi

/00

v rtjar

1 jsse.jar

=0

-

15 Package Explorer 2

. = e
) t

» ! Deduplicationinfo

2
6

7
o

t/simple;jdk

4 jce.jar - /roc

> 4 Charsets.jar

2.5 ik2E “TopNMapper” 4k Mapper [RINY 45 € 5 B IS HERM, R %
EHAE N map KN EW T,

] *TopNMapper java B

t/simple/jdk/jc

/simple/jdk

root/simpl =

TOM(ANT 1S1;1SLENTL;1++) 5
context.write(new Intwritable(top[i]), new Intwritable(top[i]));
}

1

» & EnglishwordsCount

» & hadoop
» & IntSortCode
» & MrLogger
» & SecondarySort
» 2! StudentAvgScore
» & StudentTotalScore
v ! TopN
v (8 src
v {# com.simple.topn
» [J) TopNMapper.java
v =i JRE System Library [jdk1.8
» &4 resources.jar - /root/sim
» &4 rt.jar - /root/simple/jdk/
» 4 jsse.jar t/simplej/jdk
» &4 jee jar - jroot/simple/jdk

» &4 charsets.jar - /root/simy

j if(arr.length==4){
i int x = Integer.valueof(arr[2]);

)}
) Arrays.sort(top);//8H%, MJBIXIWNE, top

} protected void setup(Context context)
i throws IOException, InterruptedException {

/ len = context.getConfiguration().getInt("N", 18);

@0verride

protected void map(LongWritable key, Text value,Context context)
throws IOException, InterruptedException {

string[] arr = value.toString().split(=,",-1);

add(x);

}
private void add(int val){
top[8] = val;//top[8] & FEREM, RIF:H RIS

I

@0verride
/I TERMEEZASD, 78 N T, NEE BT TEME, $iANE

new int[len+1];

v =

HUWT AR,

T v

2.6 fETIH src HX FREMBE A" com simple. topn” FA A, B
— K4 N “TopNReducer

“Frgk K Reducer 25, ZRIEINIMZISH BTSN

BRYNR 27274 Sl o FH AR

5




5 |3 Package Explorer 8 = 0O J] *Te

] ES ¥ | ha
» 2! Deduplicationinfo 2 s
» ! EnglishWordsCount 16
» & hadoop 1 i‘:
» & IntSortCode 19
» & MrLogger 1°
» 2! secondarySort j;
» & StudentAvgScore 23
» (& StudentTotalScore R4
v & TopN f.: 5

v (@src 27
v & com.simple.topn P8

» [J) TopNMapper.java

)pPNMapper.java 4] *TopNReducer.java 3 " = 0
L4

for (int i = len; i >8; i--) {
context.write(new Text(String.valueOf(len - 1 + 1)), new Text(
String.valueof(top[i])));
}
}
@0verride
protected void reduce(IntWritable key, Iterable<IntWritable> values,
Context context) throws IOException, InterruptedException {
for (IntWritable val : values) {
add(val.get());
}
} I
private void add(int
top[8] = val;
Arrays.sort(top);// BHF, MI\BIXIRE, top FMG{CEEER 0
}
@0verride
protected void setup(Context context) throws IOException,
InterruptedException {
// EEEREE FOP N Pl X TAEMEETFDRM
len = context.getConfiguration().getInt("N", 18);
top = new int[len + 1];// X TEEES TOP N+1
}
}

val) {

k
v =4 JRE System Library [jdk1.8  (§P2
» 44 resources.jar - /root/simg 'z
» &4 rt.jar - /root/simple/jdk/jc | E8
» 4 jsse.jar - /r mplejjok 8 8
» {4 jce.jar - jroot/simple/jdk/ ;

D A—] 3

v

K ) »

/e

Source folder: [TopN/src

\ Browse...

Package: com.simple.topn Browse...

| Enclosingtype:'

Modifiers: @ public

Interfaces:

Which method stubs would you like to create?

| | \

Browse...

Name:

_ package private protected

"~ abstract [ final static

Ssuperclass: |java.lang.Object || Browse...

Add...

Remove

& Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)

2.8 MPARARL I R AT .

-

2.7 7ETH src HX TEEMH®AZ” com simple. topn” FA# ST, B
— MM FERA N TopNJob” FFRIE main F 7%,

RYNK 2 2R SRl 1 I 4%

5.




S Package Explorer 82 = 0O J) *TopNJjob.java & = 0
AWPOTt UIY.dpdLiie. IdUUUP. 1U. LIILWT 1LdULE;
import org.apache.hadoop.io.Text;
» =¥ Deduplicationinfo import org.apache.hadoop.mapreduce.Job;
- import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;

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

= Bubddc ) cc Toouoob £
>0 501 public static void main(String[] args) throws Exception{
> Logg '

. Job job = Job.getInstance(new Configuration());
» econdarySo
» =) StudentAvgScore job.setJarByClass(TopNJob.class);
» &) StudentTotalScore

Y& e job.setMapperClass(TopNMapper.class);

z OpwN job.setReducerClass(TopNReducer.class);

v (Bsrc job.setMapOutputKeyClass(IntWritable.class);
job.setMapOutputvalueClass(IntWritable.class);
job.setOutputKeyClass(Text.class);
job.setOutputvalueClass(Text.class);

LY T “‘Iu,« java j

.E - tPath(i
FileInputFormat.setInputPaths(job, new Path("file: 0
FileOutputFormat.setOutputPath(job, new Path("file:///rc

» [J) TopNReduce

v =i JRE System Library

» 54 resources.jar System.exit(job.waitForCompletion(true) ? 6 : 1);
> e rtjar )

- }
> Se.jar

v

>

2.9 %M LL )P IR, 8 mapper Fl reducer B}lﬁxu&@ﬂﬁﬁﬂﬁﬁ%“ﬁ J&
HEHPIAZE”  TopNJob ¢, AP dHiEH” Run as” —>” Java
mmmmmm,ﬁ%gﬁ WRNERE LT IEFIIT.

minated> TopNJob [Java Application] /root/simple/jdk/jdk1.8.0 241/bin/java (May 29, 2020, 7:25:19 PM

duce.Job |
duce.Job |
duce.Job (]
duce.Job |

- Job iob y 41 _0001 running in uber mode
- § map 100% reduce LOO

) Counters: 33

boO1 completed successful’

=942 K
ten=435446
tions=0

2.10 FEFEHAT 2 G, LA (S H 3 /simple/output F, HITEE
% icat part-r—00000 £ F& X H s Ab FH f5 7= A= i) 45

(base) [root@ferry simple]# cd output
(base) [root@ferry output]# s
part-r-666066 SUCCESS

(hase) [root@ferry output]# cat part-r-86668
9666

206686

1234

16686

916

781

498

281

166

16 28

(base) [root@aTerry output]#

—

p
3
4
5
6
7

o

[%%] 5.2] mapreduce ZiiHHRIT AR SHDHI L IE(E 2
—. TUH#ERR B
R AT AR, O 48T I 6 S5 o 0

IROINR A2 A S A6 75 T 4% >



R, R R 2 IR SRR BN A S

JE K -
13718855152 112
18610117315 110
89451849 112
13718855153 110
13718855154 112
18610117315 114
18910117315 114

0ds 00 LIt y OuCpu C /7SIm0
(base) [root@ferry simple]# cat source.txt
13718855152 112

18616117315 116

89451849 112

13718855153 1186
13718855154 112
18616117315 114
18916117315 114
(0d5€) [rootiarerry 'ﬁﬂ)lv]#l

—. EFRE
2.1 fE eclipse I HFIFRF, AN, EFHF “new “—>” Java
Projecte” ¥E NI H “TelPubCount”

Project ﬂ-‘mi: TelPubCount]

& Use default location

|RE
Use an execution environment |RE:
@ Use a project specific JRE jdk1.8.0_241 =
Use default JRE (currently 'jdk1.8.0_241")
Project layout
Use project folder as root for sources and class files
@ Create separate folders for sources and class files

2.2 1EUIH src HF, A AE, EHE” New” — “Class” @l —EL
448N “TelPubCountMapper” JHf8E M4 ” tel. pub. count” .

IROINR A2 A S A6 75 T 4% >



Source folder: (TelPubCounth rc ‘ Browse...
Package: | Browse...

Enclosing type: | Browse
Name: TelPubCountMapper| A ]
Modifiers: @ public _ package private protected
abstract [ ] final static
superclass: java.lang.Object || Browse.. |
Interfaces: | Add... 1
Remove

Which method stubs would you like to create?
| public static void main(String[] args)
Constructors from superclass
Inherited abstract methods

2.3 fE9w'E “TelPubCountMapper” 282 Fil 75 Z4 hadoop FHR ) jar WHE AN,
HaALGIHIERE “New” — “Folder” g — 1ib XX Je 34048 e &
CRIA 1ib SCHE) BN AZ S

v ! TelPubCount

v (4B Src
v & tel.pub.count
» [J) TelPubCountMapper.javi
RE System Librar

&j activation-1.1 ja
&i aopalliance-1.0 jar
& asm-3.2 jar

v

2.4 2 1ib FTHrAR jar WRABISEARE, B4k 1ib XTI jar
W, AT, #EPE “build path” —> “add to build path” , Ishn)a,
KIAETUH MR 2 O E R M jar B,

PRI 22 SR T 40 5



v 2! TelPubCount
v (4B src
v & tel.pub.count
» [J] TelPubCountMapper.javi
v =i JRE System Library [|dk 188
1« resources.jar - /root/sifh

1 jsse.jar - /rootAgmple/|k

4 rt.jar - /root/simple;
=

P 4 JCE.JAr - /o0y SImple;| 0K/

2.5 1kFE “TelPubCountMapper” #k#& K Mapper [FIi 45 & 75 B 1S58,
MA@ & 00 map FEINAFUT T .

IS Package Explorer 8 = 0O U *TelPubCountMapper.java % = 0

package tel.pub.count;
2~ import java.io.IOException;
import org.apache.hadoop.io.LongWritable;
1 import org.apache.hadoop.io.NullWritable;
import org.apache.hadoop.io.Text;
6 import org.apache.hadoop.mapreduce.Mapper;
/ public class TelPubCountMapper extends Mapper<LongWritable, Text, Tex
@0verride
protected void map(LongWritable key, Text value,
Mapper<LongWritable, Text, Text, Text>.Context context)
throws IOException, InterruptedException {
String line = value.toString(); // IZE0HEE
[/ BURAE
String[] lineSplit = line.split(® *);
String anum = lineSplit[e];
6 String bnum = LmeSpLuil];
] context.write(new Text(bDnum), new Text(anum)); // Sk
}
}

8

)] E S e
» = Deduplicationinfo
» & EnglishwordsCount
» & hadoop
» &) IntSortCode
» & MrLogger
» ! SecondarySort
» & StudentAvgScore
» & StudentTotalScore
v & TelPubCount
v (8 src
v & tel.pub.count
» [J] TelPubCountMapper.javi
v =i JRE System Library [jdk1.8
» 44 resources.jar - /root/simy

» &4 rt.jar - froot/simple/jdk

» &4 jsse.jar - /root/simple/jdk

» &4 jce.jar - froot/simple/jd
» &4 charsets.jar - /root/simy -

2.6 fEUIH src HEX MREME4” tel.pub. count” AN SE, HE—
ANKAZOK “TelPubCountRedcer  “Ff4%7K Reducer 25, RGNz P 4L
N EW R,

BRYNR 27274 Sl o FH AR >



o |3 PackageExplorer 2 = O ) *TelPubCountMapperjava ) *TelpubCountReducer java 22 = 0

package tel.pub.count;
import java.io.IOException;
import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Reducer;

™ B%
» ! Deduplicationinfo A
» &) EnglishwordsCount

» & hadoop public class TelPubCountRedcer extends Reducer<Text, Text, Text, Textp
. @0verride

> @ IntSortCode protected void reduce(Text key, Iterable<Text> iter,

» &) MrLogger Reducer<Text, Text, Text, Text>.Context context)

throws IOException, InterruptedException {
String valueString;

String out = "~;

/BRI —TARRSSIERIEIR

for (Text value : iter) {

valueString = value.toString();

out += valueString + "|*;

}

/MR REHER

context.write(key, new Text(out));

}

i I

» &) secondarySort

» ! StudentAvgScore
» (&) StudentTotalScore
v & TelPubCount

v (Amsrc
v & tel.pub.count,
*» [J] TelPubCoun®apper.javi

0 TelPubCountReducer.

v = JRE System Library [jdk1.8

» &4 resources.jar - /root/simy

» &4 rt.jar - froot/simple
» 54 jsse.jar - ro

» &4 jce.jar - froot/simple/jdk/

v v

2.7 fEWIH src HE MREME4” tel.pub. count” AN SE, HE—
AR EZKHZ A" TelPubCountJob” F48 %€ main £ 775,

Source folder: [TeIPubCount/src [ Browse...
Package: Browse...

[ | Enclosing type: | Browse...
Name: TelPubCountjob [
Modifiers: @ public _ package private protected
[ abstract [ ] final static
superclass: java.lang.Object || Browse...
Interfaces: Add...
‘ Remove

& Inherited abstract methods

Mo wrncs issmnt ba aded caccmannts (Fanfnens tamanlatans mnd dafacde iinliia hacal

2.8 MPARARL I R AT .

RYNK 2 2R SRl 1 I 4% d




2.9 &g utﬂﬁ5
ik oY [ v
Application”

S e RV e
ice.Job (2
ice.Job (
Jce.Job (
Jce.Job (

362

2.10 FEFFHU

( b as
(b

e)
)

[
[

asc

TelPubCount Job
, BEEGS

5 Package Explorer 8 = 0O J *TelPubCountjobjav 8 = 0O
—_ - import org.apache.hadoop.fs.Pathg =
V8 Dedumiicationind import org.apache. Text;
- UEQUPTICAUOININD import org.apache.hadoop.mapreduce.Job;
» ! EnglishwordsCount import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
» 2! hadoon import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
¥ hadoop 2
s, public class TelPubCountJob {
» & IntSortCode public static void main(String[] args) throws Exception{
» & MrLogger Configuration conf = new Confmuritlon()
f.set("f fs 192.1 202
» ! SecondarySort epl et j
» lentAvgScore Job ,1 b= Jnh.gprrnsr,mrf’( nf);
- alc - ]
» i StudentTotalScore
. L 1::.setJarB)Class(IelPuonuntJob class)
v ! TelPubCount t
v (B sre j :AwlM.—up;wrCld s(TFlPuh(‘(lmanp;wr class);
1":’.setReducerEl1ss(TelPubC0untRedcer class);
v & tel.pub.count N - s
| @ TelPubCountjobjava | _|.:..5etMap0utputKE)Class(Text class);
» [ TelPubCountManper. ian job.setMapoutputvalueClass(Text.class);
il FEIFUDLOWRFIapperjav 1': .setOutputKeyClass(Text.class);
» [J] TelPubCountReducer.jav ob.setOutputValueClass(Text.class);
v =4 JRE System Library F.lleInpulFurTat setInputPaths(job, new Path("file:///rot/bimple/source
FileOutputFormat. sPr()urpurPdrhU b, new Path("file:///root/simple/outp
» 44 resources.jar t t i
» G4 rtjar job.waitForCompletion(true);
» 54 jsse.jar > 3

,ﬂﬂnmpperiﬁ]reducer'@lEzkiZiﬁmvﬁftﬁ%%%ﬁﬂ”Ht“ Ja
“, AR ASTdIEFEE” Run as” —>” Java
WW@%%% E%%ﬁow59%%

TUUULL LUSN LALLULYT LU LW LLe

faP861 running in uber mode

map 180% reduce 188“
- oU 0

0601 completed successfully
33

-

- Counters.

T5ERZ JE, AL R S S H 3% /simple/output F, HATEE
T4 rcat part-r—00000 A& X HHE AL FE 5 7= A i 45 5 .

root@ferry simple]# cd output
root@ferry output]# (S

part-r-66666

SUCCESS

118

(base

») [root@ferry output]# cat part-r

13718855153

186168117315

-86666

112
114

(0dse)

13718855154|89451849|13718855152|
18918117315|18616117315|

Lroot@arerry outputl]w

[ Z4] 5. 3] mapreduce 45 BFER DX
—. TiHUESI B

%i:ﬁ%%%%%%‘ihu,@%ﬁF%ﬂE%,Ltmwmwwﬁﬂ
Xt A AR ST AL B, RVSEIUEAT A (22 A5 SR i SRy 18 #E4T
X

Gy GEAETER
k=

2= 28
F1 34
7N 22

RIS 57 S B A oy 4R



]t 17
X\ 18
= 29

(base) [root@ferry output]# cd ~/simple
(base) [root@ferry simple]#d cat source.txt
S 13

M 28

Th 34
B 22
®t 17
M/ 18
#H= 29
(base) [root@ferry simple]#

. BFwE
2.1 1F eclipse T H #IZKh, fiddsdi, & “new “—>” Java
Project-” #iE—"NIH “StuAgeCata”

Project namej StuAgeCata

& Use default location

|RE
Use an execution environment |RE
@ Use a project specific JRE [&k15_3_341 -
2]

Use default JRE (currently 'jdk1.8.0_241")

Project layout
Use project folder as root for sources and class files

@ Create separate folders for sources and class files

2.2 7ETIH src HEF, AESd, &8 “HE” g — M2
“StudentWritable” JF48EM4” com. stu” |, RN A EEHIE K =5E
FIE2E, FHAE N mapper % HBEEXT S .

IROINR A2 A S A6 75 T 4% o



|5 Package Explorer 2 = [ ] *StudentWritable.java % = 0

package com.stu; oLl
import java.io.Datalnput;
import java.io.DataOutput;
import java.io.IOException;
import org.apache.hadoop.io.WritableComparable;
public class StudentWritable implements WritableComparable<Studentwri
private String name;
private int age; I
- public String getName() {
return name;

8

) S e
» ! Deduplicationinfo

» ! EnglishwordsCount

» & hadoop

» & IntSortCode

» & MrLogger

» ! SecondarySort

v & StuAgeCata

= public void setName(String name) {

AR
v @src this.name = name;

v & com.stu
» =i JRE System Library [jdk1.8.0
» & studentAvgScore
» &) StudentTotalScore

public int getAge() {
return age;

public void setAge(int age) {
this.age = age;

B e e e . e e o |

}
public StudentwWritable(){

» 2 TelPubCount I
» &) TopN g} : ¢ . .
4 public StudentWritable(String name,int age){
4 this.name = name;
5 this.age = age;
b}

———— v

>

2.3 fEWH src HEN, A A T4 com stu” %E#H” New” — “Class”
B — AR FRN “StuPartitioner” , 1% N H s AL H 5 1 2 SRt
T XIEE

- 2 Package Explorer 8 = 0O J| StudentRedcer.) J| *TestStuMapRedu [5) *StuPartitioner &2 ™ = |l

2 B % - package com.stu; |
i import org.apache.hadoop.io.NullWritable;

| P a
e Debpictionnl import org.apache.hadoop.mapreduce.Partitioner;
» & EnglishwordsCount 1 public class StuPartitioner extends Partitioner<NullWritable, Studentw
» & hadoop =@override

public int getPartition(NullWritable key, StudentWritable value,
int numPartitions) {

/REMHTHR, PERFHXTF 18 $H)F 18 ¥
if(value.getAge()>=18){

» & IntSortCode
» & MrLogger
» ! secondarySort

v ) SstuAgeCata ;::::r(' L
v @ src return ;| i
v £ com.stu }
*» [J] StudentMapper.java ;
» [J) StudentRedcer.java
» [J) StudentWritable.java
[ o sunrtonerjova
~ ) > “ ) 3

2.4 FEWH src HEN, A ATHA4” com stu” %&#H” New” — “Class”
B — N ZFRA “StudentMapper” .

RYNK 2 2R SRl 1 I 4% o



Source folder: | StuAgeCata/src | Browse...
Package: Browse...

Enclosing type: | Browse
Name: [StudenlMapped ]
Modifiers: @ public _ package private protected
abstract [ | final static
Superclass: 'java.lang.Object | | Browse... |
Interfaces: | Add... J
Remove

Which method stubs would you like to create?
—| public static void main(String[] args)
Constructors from superclass

& Inherited abstract methods
2.5 fE9%E “StudentMapper” 2K B 7 E 4 hadoop AR jar TN, B
i H kR “New” — “Folder” GI— 1ib SCfFJIF0 45 A &
(S Lib 3CfFR) AL Z S

v 2! StuAgeCata
v (4B src

v & com.stu
» [J) StudentMapper.java
» [J) StudentWritable.java

» =i JRE System Library [jdk1.8
& lib
: &l activation-1.1 jar

&i aopalliance-1.0. jar
&l asm-3.2 jar

& commons-beanutils-1.7.0 _
2.6 5 1ib FIrA R jar R ABIAEAL &, HYe4ik 1ib KRN jar
W, AT, #EPE “build path” —> “add to build path” , Ishn)a,
KIAETUH NR 2 O E R M jar 6.

RYNK 2 2R SRl 1 I 4% 6



v =) StuAgeCata
v (8 src
v & com.stu
» [J] StudentMapper.java
» [J] StudentWritable.java
v =i JRE System Library [jdk1.8
¥4 resources.jar - /root/simj

34 rt.jar - froot/simple/jdk/jc

14 jsse.jar
34 jce.jar - /root/simple/jdk/

[QQL/S

2.7 ik “StudentMapper” 4E&3K Mapper [ 45 & 5 WO S HRI, 3R
W 55 B AR A B map KA

, & PackageExplorer @ = 0O *StudentWritable.java J) *StudentMapper.java 2 [ = |-l

B D & - package com.stu;

—y import java.io.IOException;
import org.apache.hadoop.io.LongWritable;
i import org.apache.hadoop.io.NullWritable;
import org.apache.hadoop.io.Text;
import org.apache.hadoop.mapreduce.Mapper;
/ public
I class
StudentMapper
extends

» ! Deduplicationinfo
» ! EnglishwordsCount
» & hadoop

» &) IntSortCode

» & MrLogger

» 2! SecondarySort

v =) StuAgeCata Mapper<LongWritable,
2 Text,
v @sre 3 NullWwritable,
v & com.stu 4 StudentWritable> {

@0verride

) protected void map(
LongWritable key,
Text value,

9 Mapper<LongWritable, Text, NullWritable, StudentWritable>.Context cgnt

» [J) StudentMapper.java
» [J] StudentWritable.java
v @i JRE System Library [jdk1.8

» (34 resources.jar - /root/simy throws IOException, InterruptedException {

» &4 rtjar - jroot/simple string stuArr[] = value.tostring().split(® =);
» 5 jsse jar rclz‘nl'te)-(r.\.Jrlte(Nullertable.qet(),

» &4 jce.jar - froot/sim

1 StudentWritable(stuArr([8],Integer.parseInt(stuArr[1])));
}
|

v -

2.8 fEUIH src HX FREMBERZ” com stu” FARESS, rE—1R4A
A “StudentRedcer “Ff-4k& Reducer 2K, RIGUNINZZEH FIACHS N 25400 K fr
TNo

v

14 charsets.jar - /root/simj

» 44 jfrjar - root/simple/jdk;

RYNK 2 2R SRl 1 I 4% 6



tudentWr

table java J] *StudentMapper.java = 0

» & EnglishwordsCount
» & hadoop
» & IntSortCode
» & MrLogger
» & secondarySort
v ) StuAgeCata
v (@ src
v & com.stu
» [J) StudentMapper.java
» [J) StudentWritable.java
¥ =i JRE System Library [jdk1.8
74 resources.jar

v

[root/simg

v

= rtjar - /root/simple/jdk/jc

o % Package Explorer @ = O 'S
™ SRS v
» ! Deduplicationinfo -

? Reducer<NullWritable,StudentWritable, NullWritable, StudentWritable>.

4] *StudentRedcer.java 33
package com.stu;
import java.io.IOException; \
import java.util.Iterator;
import org.apache.hadoop.io.NullWritable;
import org.apache.hadoop.mapreduce.Reducer;
public class StudentRedcer extends Reducer<NullWritable, StudentWrita
Studentwritable>({
@0verride
protected void reduce(
NullWritable key,
Iterable<StudentWritable> iter,

throws I0Exception, InterruptedException {

[ I RIHEE

Iterator<StudentWritable> it=
iter.iterator();

while(it.hasNext()){
context.write(NullWritable.get(), it.next());
}

}
)

v

7 jsse.jar - /root/simple/jdk

v

74 jce.jar - /root/simple/jdk/

34 charsets.jar - /root/simy

v

v
.

2.9 £ H src H%& FiE

THHRA” com stu” FARESSE, BrE— DK

>

FHKLZN” TestStuMapReducer” FH485%E main E 7.
Source folder: ’ StuAgeCata/src l Browse...
Package: . Browse..
Enclosing type: | [ Browse...
Name: |
Modifiers: @ public _ package private protected
abstract [ ] final static
superclass: |java.lang.Object || Browse..
Interfaces: . Add..
Remove
Which method stubs would you like to create?
— public static void main(String[] args)
R:onstructors from superclass
& Inherited abstract methods

2.10 B fEWH sre HE FIREMMAL” com stu” FARE S S, #rg—
MR FEFKA N TestStuMapReducer  “ U IHMHAAHS 41 R Brw

6.

RYNK 2 2R SRl 1 I 4%



2. 11 #ZIELL D38
Ja, Rk

212&F%

( lﬁL]
part-r-66006

S Package Explorer 2 = 0O J) TestStuMapReduc 82 ™ = 0
- - ]0 setJarB)Class(TestStuHapReducEr class); L
1
! hadoonD .
RGO 1r:.setMapperClass(studentMapper class)
» & IntSortCode job.setReducerClass(StudentRedcer.class);
» & MrLogger al9) job.setPartitionerClass(StuPartitioner.class);
j :.wlNu'rPedu(eTaak (2)
» = SecondarySort te e
<’ StuAgeCata jot HllMl;lDlllpllYKi)fldHH(NHllNllYihl( class);
v (B src ,\\ job.setMapOutputValueClass(StudentWritable.class);
S— j :.wanlpntKuyCldsx(Nullh’vJtdhlv.class);
AN job.setOutputvalueClass(StudentWritable.class);
» J) StudentMapper.java teps t y/val tout 1 1 ' P '
» () StudentRedcer.java FileInputFormat.setInputPaths(job, new Path("file:///root/simple/soudo
' N N FileOulpannrmt setOutputPath(job, new Path(=file:///root/simple/outp
» [J) StudentWritable.java i 3 N Ty tPaths (i i +pat
» J) StuPartitioner.java t t ]
i B TestStu pReduce java 1§ job. na1tForCo*rplet10n(true)
v = JRE System Library ;
>
& Console £2 X % UG ™ 2 v

TElnapperiﬁJreducer'&lﬁ“klliﬁ‘t&fﬁﬁ%Jﬁ TRk
TestFlow

€«

, AEESSERE” Run as’

? —=>” Java

job locall724831442 86881 running in u

T2 66681 completed su

Application” , EHEIEH| G BRNEEE & H EFHHAT
.Job ( i t t (1 ) Job

.Job ( ] 1362)) -

Job ( ] l!;l) - 3

Job ( i (1388)) - Counters: 33

ToekeZ Ja, LA R H(E B H 3¢ /simple/output N, PATEF
%:cat part-r-00000, cat part-r—00001 £¥& X EHE b H 5 7= A= 45 58 .

(base) [root@ferry
[root@ferry

imple]d
output]#

cd output

part-r-660861

(Dase) |[rootErerry output|#
StudentWritable [name=%
StudentWritable [name

(Dase) |lroot@terry outout|
StudentWritable [name=#i =
StudentWritable
Studentwritable
StudentWritable
StudentWritable

\Uasct)

”w

I_'HHl“_JIl | |)

SUCCESS

Cat part-r-666eee
age=17]

age=13]
cat part-r-66661
age=29|
u;v-]n]

vuLpul va .

(%% 5.4] mapreduce HIESHEHR BRI FRIENRIHT

—. TiH#ERR B
ot B AT R

ERCEACIEE

18610117315 200 300
13718855152 300 500
18610117315 100 300

oK X g T A S 6 AR AR R D SR AT B R I A R SR AT O map
SE SR 3 M K/NEEAT HE T IR

RIS 57 S B A oy 4R

6-




18610117315 500 700

13718855152 400 900

13121521297 100 800
(base) [root@ferry output]# cd ~/simple
(base) [root@ferry simple]# cat source.txt
(80168117315 288 388

13718855152 366 566

18618117315 166 366
18618117315 560 768
13718855152 466 9686
13121521297 166 8686
(base) [root@ferry '317;11(!]#l

. BERFmE

Project” ¥E NI H “FlowAccount”

Project name: JFlowAccount|

& Use default location

|RE
Use an execution environment JRE:
@ Use a project specific JRE jdk1.8.0_241
Use default JRE (currently 'jdk1.8.0_241')
Project layout

Use project folder as root for sources and class files

@ Create separate folders for sources and class files

&, IEN mapper B HEEXN SR .

2.1 f£ eclipse PHITH FIL T, A, E#H “new “—>7 Java

»

2.2 1EUIH src HF, A AT, EHE” New” — “Class” @l —EL
B2 RN “Flow” FEFEEMAYL” com. flow” , iZISHE X 4A e B 1 = FIME

IROINR A2 A S A6 75 T 4% 6




IS Package Explorer 8 = 0O 4] *Flowjava 3 = [m
2 B % v > } A
_ Y B public void setUp(int up) {

» ! Deduplicationinfo 36 this.up = up;

» & EnglishwordsCount 37 }

v & FlowAccount 38 / REE X FEIFS A DSES LA

39= @0verride
Y @src 048 public void write(DataOutput out) throws IOException {
v & com.flow 41 out.writeUTF(tel);
. 43 out.writeInt(up);
» =i JRE System Library [jdk1.8.0 14 }
» & hadoop 45 / /B R MBS S A TR S
» & IntSortCode 16 @0verride
" 847 public veid readFields(DataInput in) throws IOException {

> & Mriogger 18 this.tel = in.readUTF();

» ! SecondarySort 49 this.down = in.readInt();

» G StuAgeCata ;his.up = in.readInt(); I

» ! StudentAvgScore GBS

» & studentTotalScore @0override

» 2! TelPubCount public int compareTo(Flow o) {

"I int telnuml = Integer.parseInt(this.getTel().substring(®, 3));

> & TopN int telnum2 = Integer.parseInt(o.getTel().substring(8, 3));

if(telnuml>=telnum2){
return_ 1A

v
T

2.3 EIIH src Hx'F, AT, &7 New” — “Class” GIE#—/1K
285 A “FlowMapper” FHigE 4"

com. flow”

Source folder: | FlowAccount/src || Browse...
Package: | | Browse...
Enclosing type: | % Browse
|
Modifiers: @ public _ package private protected
abstract [ | final static

superclass: java.lang.Object || Browse.. |

Interfaces: ] Add... l
Remove

Which method stubs would you like to create?

— public static void main(String[] args)

Constructors from superclass

& Inherited abstract methods

Lib 3CAF38) BTN IZ A

2.4 f£9%5 “FlowMapper” K2 B 75 B4 hadoop AHRM jar TN, HA
I HIEFE “New” — “Folder” fl%—/ 1ib I -0 27 B (1

BRYNR 27274 Sl o FH AR o




v ! FlowAccount
v (8 src
v & com.flow
» J) Flow.java
» [J) FlowMapper.java
» =i JRE System Library [jdk1.8

&l activation-1.1 jar

&l aopalliance-1.0.jar
& asm-3.2 jar

&l commons-beanutils-1.7.C
&l commons-beanutils-core-

2.5 8 1ib N jar @R AR R, He4ik 1ib XN jar
B, AT, % “build path” —> “add to build path” , #iNJ&,
RIAETTH MR Z WK jar .
v ! FlowAccount
v (4B src
v & com.flow
» [J] Flow.java
» [J] FlowMapper.java

= JRE System Library [|dk1.8
14 resources.jar - /root/simj
v rtjar - /i

W/ SH
nnt/

g
14 jsse.jar A

¥4 jce.jar - froot/simple

» & ifriar - /root/simple/idk;
2.6 1kFE “FlowMapper” 47k Mapper [FIH 8 € T 2 IS HEEA, RHEL5
BHEAZM map KA BT,

RYNK 2 2R SRl 1 I 4% 6



|2 Package Explorer 8 = 0O J] *Flow.java |4 *FlowMapper java 3 = [

| el L
2 {import java.io.IOException;

import org.apache.hadoop.io.LongWritable;
import org.apache.hadoop.io.NullWritable;
import org.apache.hadoop.io.Text; I
import org.apache.hadoop.mapreduce.Mapper;

public class FlowMapper extends Mapper<LongWritable, Text, Flow, Nulfw
@0verride

protected void map(LongwWritable key, Text value,
Mapper<LongWritable, Text, Flow, NullWritable>.Context context)
throws IOException, lntiruptedExceptinn {

/I RR—{TXFER

String lineMsg = value.toString();

L]

(e B % b
» ! Deduplicationinfo A
» & EnglishwordsCount
v 2! FlowAccount
v (4 src
v & com.flow
» [J] Flow.java
» [J) FlowMapper.java
v =i JRE System Library [jdk1.8

» 44 resources.jar - /root/s ng lineMs
» & rtiar - froot/simple u‘?“.\k&i.‘ ..—.:tfi ik iras ) )
- ) i String arrLine[] = lineMsg.split(® *);
» &4 jsse.jar - /root/simple/jdk IFlow
» &4 jce.jar - jroot/simpleyjdk/ flow
» &4 charsets.jar - /root/simy r:eu

» &4 jfrjar - /root/simple/jdk; fFlow(arrLine[8],Integer.parseInt(arrLine[1]),Integer.parseInt(arrLing(
/ /40 map SEirTHR(E

context.write(flow, NullWritable.get());
}
}

v -

2.7 fEIH src HE FREMAL” com flow” FA#SE, #HE—1K4
A “FlowReducer “Jf4k7K Reducer 28, SRJEESINZIEH KD A& 40 R By
INo

» (4 localedata.jar - /root/sin
» (14 zipfs.jar - /root/simple/jd
» (4 sunpkcsll jar - froot/

» (14 jaccess.jar - /root/simple

5 4 Package Explorer 8 = O *Flow.java J) *FlowMapper.java |2 *FlowReducer java i3 = 0
2 B % - package com.flow; .
= . N : import java.io.IOException;

» & Deduplicationinfo - import org.apache.hadoop.io.NullWritable;

» & EnglishwordsCount import org.apache.hadoop.mapreduce.Reducer;

v & FlowAccount - ggb}'if]:}ass FlowReducer extends Reducer<Flow, NullWritable, Flow, Null

v (@8 src ﬁrotected void reduce(Flow key, Iterable<NullWritable> vs2,
v & com.flow Reducer<Flow, NullWritable, Flow, NullWritable>.Context context)

throws IOException, InterruptedException {

* [J) Flow.java context.write(key, Nullwritable.get());

» [J] FlowMapper.java

0 FlowReducer.java

v =i JRE System Library [jdk1.8

» 44 resources.jar - /root/simy
» 4 rtjar - jroo

v

1 jsse.jar
» &4 jce.jar - froot/simple/jdk/

7« charsets.jar - /root/simy

2.8 fETIH src HE MREMEAZ” com flow” FA# S, Hrad— MK
FHKALZKN” TestFlow ” 485 main F /51,

RYNK 2 2R SRl 1 I 4% o



Source folder: [F lowAccount/src ! Browse...
Package: Browse...

Enclosing type: | | Browse.. |

Name:

Modifiers: @ public ' package private prote
| abstract [ ] final static
Superclass: java.lang.Object || Browse...
Interfaces: Add...
‘ Remove
Which method stukg
& public static voi main(String[] args)
Constructors from superclass
& Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)
— Generate comments
2.9 MR R FrR o
o |2 Package Explorer 8 = O J] *FlowMapper.jav J] *FlowReducer.ja |4) *TestFlow.java 8 ™ (w]
j N O - 2 AmPOTT UIY.dpduiit.lduuup.mapl euuLe. Jun; 7y
jl S 6 dimport org.apache.hadoop.mapreduce.lib.input.FileInp
» ! Deduplicationinfo ] 7 import org.apache.hadoop.mapreduce.lib.output. F11e0utputForIat
» ! EnglishWordsCount 8 . . .
e o public static void main(String[] args) throws Exception{ i
¥ & FlowAccoun Configuration conf = new Configuration(); g
v (@8 src Job job = Job.getInstance(conf); I

job.setJarByClass(TestFlow.class);

//i28 map-reduce %
job.setMapperClass(FlowMapper.class);
job.setReducerClass(FlowReducer.class);

/7188 map @R
job.setMapOutputKeyClass(Flow.class);
job.setMapoutputvalueClass(NullWritable.class);
//i28 reduce $HiR(AITARY I
job.setOutputKeyClass(Flow.class);
job.setOutputValueClass(NullWritable.class);

/ GBI A S IEE
FileInputFormat.setInputPaths(job, new Path("file:///root/simple/sourd
FileOutputFormat.setOutputPath(job, new Path("file:///root/simple/outp
RV EEATE-

//FileInputFormat.setInputPaths(job, new Path(args[e]));
//FileOutputFormat.setOutputPath(job, new Path(args[1]));
job.waitForCompletion(true);

}

1y

v & com.flow
» [J) Flow.java
» [J] FlowMapper.java
» [J) FlowReducer.java
v =i JRE System Library [jdk1.8
» &4 resources.jar - /root/simy
» & rt.jar - /root/simple/jdk/jc

» 44 jssejar - /ro
» &4 jce.jar - /root/simple/jdk/
» &4 charsets.jar - /root/simp
» &4 jfr.jar - /root/simple/jdk/
» (14 localedata.jar - /root/sin

WRI AR A NI A R NI NI R b bt b bt b bt i b fb b

> o ZipfsAjar froot/simple/jd

>

2.10 ?”“nklj:ﬁﬁ 7%, TElnapperiﬁlreducer'@lE%klliﬁUtﬁftﬁ%J% seeZ
Ja, EFIMIRZE” TestFlow “, AHEESEEFE” Run as” —>” Java
Application” , EEH| G B RNEEE 25 EMPIT

uce.Job (Job.java:menitorAndPrintleb(1355)) -
uce.Job (Job.java:meonitorAndPrintJob(1362)) -
uce.Job (Job.java:meonitorAndPrintJeob(1373)) - -
uce.Job (Job,java:monitorAndPrintlob(1380)) - Counters: 33

4_0001 running in uber mode

_0001 completed successful

nea
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2. 11 PP AT R A, W LR A5 2 H 3% /sinple/output T, $UTEE
4 :cat part-r-00000, T&FHXTEHE B 5 =4 145

(base) [root@ferry simple]# cd output

(base) [root@ferry output]# (s

part-r-666660 SUCCESS

(hase) lroot@fercy outout]#jicat part-r-86668
13121521297:(166,868)

13718855152:(366,568)
13718855152: (466,968)
18618117315:(2608,368)
18616117315:(166,368)
18616117315:(566,768)

(base) [root@rerry nnlput]# l

[%#) 5.5] mapreduce HIESHERES T FHIX
—. TiHUESI B

MoK X g T A S 6 AR AU R SR AT AR A S Y EATIC S, R
BT AR R LTG5 A 7 A B AT

Ly GEAGER

18610117315 200 300

13718855152 300 500

18610117315 100 300

18610117315 500 700

13718855152 400 900

13121521297 100 800
(base) [root@ferry output]# cd ~/simole
(base) [root@ferry simple]# cat source.txt
1861811/315 288 366
13718855152 366 566

18616117315 166 388
18616117315 566 7686

13718855152 466 966
13121521297 166 8686
(base) [root@ferry simplel# l

—. RS
2.1 fE eclipse I H ARG, A8 Sd, £ “new “—>” Java
Projecte” ¥E NI H “FlowAccount”

IROINR A2 A S A6 75 T 4% n



Project name: JFlowAccount|

& Use default location

cation ! workspace W A( ! Browse

JRE
' Use an execution environment JRE: javasSE-1
@ Use a project specific JRE: jdk1.8.0_241 A
() Use default JRE (currently 'jdk1.8.0_241") Configure JRES...

Project layout

Use project folder as root for sources and class files

@ Create separate folders for sources and class files Configure default...

2.2 fEWIH src HxXF, AfEAdE, & New” — “Class” GI#—NEL
485K “Flow” HIBEML” com. flow” , %24 & s ) =5IME Y
&, IEN mapper B HEEXN SR .

IS Package Explorer &8 = 0O ) *Flow.java 3 ) FlowMapper java = 0

- - 1 package com.flow;
2 import java.io.Datalnput;
import java.io.DataOutput;
» &) EnglishwordsCount ! import java.io.IOException;
v 2 FlowAccount 5 import org.apache.hadoop.io.Text;
6 import org.apache.hadoop.io.WritableComparable;

» ! Deduplicationinfo

v§psic 7 public class Flow

v & com.flow 8 implements WritableComparable<Text>{

— ; 9 private int down;
» [J) FlowMapper.java | private int up;

*» [J] FlowReducer.java 2+ public Flow(){
» [J) TestFlow.java
» =i JRE System Library [jdk1.8

» =i Referenced Libraries

super();

1
1
1
1
14° public Flow(String tel, int auj;-n, int up) {
15
16 this.tel = tel;

1

1

1

» = lib 7 this.down = down;
» 2! hadoop .:‘ ;hls.up = up;
» & IntsortCode 26 public String getTel() {
» &) MrLogger 21 return tel;

| 22

> & SeconderySort 23- public void setTel(String tel) {
» & StuAgeCata 24 this.tel = tel;
» & StudentAvgScore 25 }

v - - v

2.3 fEWIH src HxXF, fAfENd, EH” New” — “Class” QI —NEL
44K N “FlowPartitioner” FHFREMA” com. flow” , 1ZISE X} Hidis ib 31
JEMEE R T X W E o ARRESZIL T

BRYNR 27274 Sl o FH AR 7



» [J) FlowReducer.java
> [J) TestFlow.java

0 FlowPartitioner.java

/ MRIETE

3= @0verride

8 hm.put(®18618117315",

el e e

2);

{5 Package Explorer 2 0 \é *FlowPartitioner.java i3 = 0
2 D & - 1 package com.flow;
v e Lingnsivvul useuu . 2 import java.util.HashMap;
v & FlowAccount 3 i'.nport org.apache.hadoop.io.Text; N
— i import org.apache.hadoop.mapreduce.Partitioner;
M 5 public class FlowPartitioner extends Partitioner<Text, Flow> {
v [ com.flow 6 //%XBIFHEHNFE
» [7) Flow.java 7 publ?c static HashMap<String,Integer> hm = new HashMap<String,Integef§
» 7\ FI . 8 static{
2) FlowMapper.java 9 hm.put(~13718855152", 1);

* =4 JRE System Library [jdk1

i public int getPartition(Text key, Flow value, int numPartitions) {

» =\ Referenced Libraries

String tel =

key.toString();

6 Integer code = hm.get(tel);

» & MrLogger
» = SecondarySort
» = StuAgeCata
! StudentAvgScore

4 ChidantTntalSrara

24fIﬁHsrcH

>

> & lib ) if(code == null){
» & hadoop 8 code = 9;
» & IntSortCode 3}
8 return code;

}
)}

iT,E%mﬁ EH” New”

— “Class” AE—EL

2 F N “FlowMapper” g€ 4 ” com. flow”

o

C[A_EZ=61)

2.5 fE9%5 “FlowMapper” K2 B 75 E4 hadoop AHRM jar fLF N, HA

I H &R “New”

— “Folder” @l#—> 1ib R IFHF

SEALE R

Lib 3CAF38) BRI IZ A

) L5451

2.6 8 1ib FHrEM jar AL F A EAER

RS, AN, EE “build path”
RIAETUH MR 2 W EERP jar .

AN, ESeAnik 1ib R T jar
——> “add to build path” , %hn)5,

C[A_ B0

EHAE M map 2K

IS Package Explorer 2

ib]

2

2.7 ik2% “FlowMapper” 4f7& 25 Mapper [F]B} 48 %€

WA T,

0

BSHEA, RS

J) *FlowMapper.java &%

java

-

.y e 2 import java.io.IOException;

@ _pasted_code_ _2 import org.apache.hadoop.io.LongWritable;
» ! Deduplicationinfo 1 import org.apache.hadoop.io.Text;
» 2! EnglishwordsCount import org.apache.hadoop.mapreduce.Mapper;

public

package com.flow;

class FlowMapper extends Mapper<LongWritable, Text, Text, Flowj

v (2 FlowAccount

A= srC

v & com.flow
» [J) Flow.java

@override

protected void map(LongWritable key, Text value,
Mapper<LongWritable, Text, Text, Flow>.Context context)
throws IOException. InterruptedException {

AER

» [J) TestFlow.java
» = JRE System Library [jdk1
» =i Referenced Libraries

» (= lib

» [J) FlowMapper java Strlng Lme“ﬂsu = value.toString();
» [7) FlowPartitioner.java /ARRERETT L
™ Str1n arrLine lineMsg.split(® *);
» [J] FlowReducer.java 1 45 :'gmp 4 ,[ ], (8 et
/ { THIE L HR(E

context.write(new
Text(arrLine[8]),new
Flow(arrLine[8],Integer.parseInt(arrLine[1]),Integer.parseInt(arrLine(§

» & hadoop
» & IntSortCode
» & MrLogger

» = SecondarySort

IROINR A2 A S A6 75 T 4%

T




|5 Package Explorer 2 =0
B S hd
> _pasted_code_ .
» ! Deduplicationinfo
» ! EnglishwordsCount
v 2! FlowAccount
v (msrc
v /& com.flow
» [J) Flow.java
» [J) FlowMapper.java
» [J] FlowPartitioner.java
» [J) TestFlow.java
» =i JRE System Library [jdk1
» =i Referenced Libraries
» = lib
» & hadoop
» & IntSortCode
» &) MrLogger
» &) secondarySort

*FlowPartitione

1)) ‘FlowMapper.gv 33 2 *FlowReducerja 82 ™

2.8 fETIH src HX FREMAL” com flow” FA#SE, #HrE—1K4
N7 FlowReducer” F:4k# Reducer 28, ZR JG i IMNZ S BOARHS N 254001 Bz

]

import
import
import
import
import

package com.flow;

java.io.IOException;
java.util.Iterator;
org.apache.hadoop.io.LongWritable;
org.apache.hadoop.io.Text;
org.apache.hadoop.mapreduce.Reducer;

protected void reduce(Text key, Iterable<Flow> vs2,
throws IOException, InterruptedException {

/ /R map @EEMAERHERES

Iterator<Flov> it = vs2.iterator();

int total =

”Piud“énﬂ’mlﬂru’iyﬂ
while(it.hasNext()){

Flow f = it.next();

int sum = f.getUp()+f.getDown();

total+=sum;

}

context.write(key, new Longwritable(total));

}

)

public class FlowReducer extends Reducer<Text, Flow, Text, LongWritafjL
3 @0verride

Reducer<Text, Flow, Text, LongWritable>.Context context)

2.9 fEUIH src HE MEEREALZ” com flow” MAHBE SS, #HE— ML
ERL N TestFlow ” JFF8E main 77k, (R LZEHD

N}

10 MRARAL R BT

Ja, IR
Application”

A S kR Run as’
BN NAEE &S EHIAT.

2. 11 LA L0, # mapper fl reducer leﬁﬁu&@hﬁﬁﬂﬁ
TestFlow *,

, B T

|5 Package Explorer 8 = 0O *FlowMapper.jav *FlowReducer.ja |4) *TestFlow.java 88 ™ = 0
' - al
at) == Configuration conf = new Configuration();
i _pasted_code_ - Job job = Job.getInstance(conf);
» 2! Deduplicationinfo job.setJarByClass(TestFlow.class);
" - //i%#8 map-reduce %
» @ EnglishWordsCount job.setMapperClass(FlowMapper.class);
v 2! FlowAccount job.setReducerClass(FlowReducer.class);
v (msre //iG8 map WHREIRY
"l job.setMapOutputKeyClass(Text.class);
v i com.flow job.setMapOutputvalueClass(Flow.class);
» 1) Flow.java /i EER
job.setPartitionerClass(FlowPartitioner.class);
- e n //i%8 3 T reduce &%,F%=
> [@ FlowPartitioner.java ob.setNumReduceTasks(3);
*» [J) FlowReducer.java //i28 reduce @iiR{ANAR
» [) TestFlow.java job.setOutputKeyClass(Text.class);
. . R job.setOutputValueClass(LongWritable.class);
» =i JRE System Library [jdk1 7 G E A S T E =
» =i Referenced Libraries FllelnputFnrlat.setInputPaths(]Iob, new Path("file:///root/simple/sougd
» &= lib FileOutputFormat.setOutputPath(job, new Path(=file:///root/pimple/outpl
h /PN R SRR S
» & hadoop //FileInputFormat.setInputPat hs(job, new Path(args(8]));
» & IntSortCode //FileOutputFormat.setOutputPath(job, new Path(args[1]));
» & MrLogger J)'nh.waitForco-pletion(true);
» ! secondarySort = ) =
" ) . .
'-‘-' l:l:.

P> Java
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:duce.Job (2 4 ( )
rduce.Job ( j 13 )
i )

)

:duce.Job |( | 0001 completed s

:duce.Job |

f=3103
‘ten=877785
itions=0

I operations=0

2.12 BT JE, PR S B3 /simple/output T, $UTEE
4 cat part-r—-00000, cat part-r—-00001, cat part-r—-00002 £rF X £ 3%
ALER 5 7 A gk R

(base) [root@ferry ~)# cd ~/simple

(base) [root@ferry simple]# cd output

({hase) Irant@ferrv nutnutl# ls

part-r-8ee6e part-r-866681 part-r-866082 SUCCESS
(DASE L Lroargrerrv _ ourpur s cAar _DArr-r-HHHHH

13121521297 966

(base) [root@ferry output]# cat part-r-86681
13718855152 2166

(base) [root@ferry output]# cat part-r-66602
186168117315 2166

(Dase) [root@rerry outpul]w B

IROINR A2 A S A6 75 T 4% T



KL RS T

1 HERALERE, HFXEREIRA, ., ,.....
1. MR1-1 HL T+
BN AL E RE BT, PRor ZJRAE map BB SETR SRR HLIAAR
N map J7 RS, T map AUVERTMEBEE DY 1, RJALE reduce Fr
X RN B A S A 00 AT 3 I RT3 P L HEAT AR, i 5 SRR

Mate Terminal v

File Edit View Search Terminal Help

(base) [root@ferry ~]4 cd ~/simple/wcoutd

(base) [root@ferry wccut4l# 1s

part-r-00000 SUCCESS

[base) lroot@fercy wcout4]£ cat part-r-00000
ASF p.

The 2

an p.

and p.
committers
contributions
established
exposure
financial

for 4
framework
intellectual
legal 2
limits 2

our p.
notential

2. MR1-2 HiFA¥

B A S B TR, IR JETE map MY B, 3R JE TS LR AN
BOHAEN map JiEMH AR, 1 map (15 vE B (E 9 Nul1Writable B AT,
G 1E reduce B REANBE (A AR & 334708 ) F 4008 D1 B HEAT AR I, Far HS
ZE BRI,

File Edit View Search Terminal Help

NNNNN

N

N

(base) [root@ferry ~]# cd ~/simple
(base) [root@ferry simpl=]# cd output
(base) [root@ferry outputl# ls

part-r-0000€ SUCCESS

(base) [root@ferry output]# cat “C

[base) [root@ferry output]# cat part-r-00000
44

(base) [root@ferry outputl# Jj

3.MR2-2 FSR&it

Map Kb PRI & —ANASCAR S, SO AR U B e B o — AT R R — AN AR
2 AR AR B — RS« Mapper A0 HEHE 2 H1 InputFormat 73 ffid i 45
£, Hrp InputFormat FE R 24 ER ST EI BN IRE 4 InputSplit, &F—
AN InputSplit % H—"> Mapper 7 5iAb# . bAh, InputFormat Frid$gfit |
—~ RecordReader HISEHL, J8— InputSplit fEHT K <key, value> X2t
25 1 map A%, InputFormat I ERINE /& TextInputFormat, &% % SCA A,
FAT K SCARY)EN B InputSlit, JEAH LineRecordReader ¥ InputSplit fi##T
Hi<key, value>Xt, key T XAHHINLIE, value & XX HI—1T. Map
H45 B 2@k partion 70 & %] Reducer, Reducer f#5¢ Reduce #:1E )5, ¥l

IROINR A2 A S A6 75 T 4% v



o DA% 28 OutputFormat % . Mapper ¢ 2 AbFH i) 45 65t <key, value>, =ik
#| Reducer H#AT &I, SIFRIBE, HHHF key B/ EXS WL 2] [F— 4>
Reducer I. Reducer A P &l Reducer ZKHuILRY, B4 N2 key
XA key X HFIFTE value B—MEAES, R IEA Reducer LR,
Reduce HI45 % B Reducer. Context HJ write J7 % H B b o

[%5)3.1]1 mapreduce “Z&ESHSGIHREK

(base) [root@ferry ~]# cd ~/simple

(base) [root@ferry simplel# ls
core-site.xml Helloworld.class Hw.c source. txt
reducer.sh test.txt
Hw mapper.sh word. txt

(base). lront@ferry simple]# cat source.txt

&= 88
- 99
66
77
78
89
96
67
86
82
3 1 84
BN 86

[ZH] 3.2]) mapreduce ZEAEEZREHHRSEHRE

(base) [root@ferry output]# cd ~/simple/output

(base) [root@ferry output]# ls

part-r-88868  SUCCESS

(hase) [root@ferry output]d cat part-r-66668
82

96
82
76
(base) |root@ferry output]#

4. MR3 MRShuffle

[ &%) 4.1] mapreduce BHHFHEBEEIMFRS

ARG R — RNV AT HE TR, B AR 240 2] H B X S R A
map [ B0 B EDTT, A B s 78 S sy, R B B S I — A T
HIE R 9m 5, MRS R EEFELE reduce (T EE X — N2 /A=, FRHAT
reduce J7VERS, FLAXT map BB key BEATACEE, LA 4 RAR & AT DAME N
95, AT —IK reduce, ERIBERSEMN 1,

IROINR A2 A S A6 75 T 4% n



(base) [root@ferry ~]# cd ~/simple

(base) [root@ferry simplel# cd output

(base) [root@ferry output]# 1s

part-r-00000 SUCCESS

(hase) lroot@ferry output)A cat part-r-00000
| 2

6

15

29
Ll

26

32
54
92
650
654
756
5956
65223

(base) [root@ferry output]# |}
[ %5 4.2] mapreduce WEFEHEH _IKHF
7F MapReduce FEERT, FATFIE L 1B <key, value> 4% key [ R/NEATHE
7, Bt g R R key HEL TR A RIBHEIRAIAE key HEF B4
b, X value WHATHET . IXFRTERBE ZIRHET . ZIXHET & FEHEZRAEXT
key2 HEJF J5 F3XT reduce it 45 SR 045 2R valued BT ZIRHET 1975 3K  7E map
B, f#H job. setInputFormatClass & X ) InputFormat % N\ i) 53 &
S E N E S splites, [AB InputFormat $2ft—> RecordReder HJSEH .
AAgl - )72 TextInputFormat, ¥ K RecordReader 23 XA
TmFE EIEN key, X—ATHISCALEN values

LOONOOWUESEWN

—
2}

(base) [root@ferry simplel]# cd ~/sigple
(base) [root@ferry simplel]d cd output

(hase) [root@ferry outout]# (s

part-r-66666 SUCCESS

|(base) [root@ferry output)]# cat part-r-66080

[XH] 4.3) mapreduce ZLEHIEEELE
BriE 2= E I A& H bR LR A EE b BRSO o — Y s AR S o R

IROINR A2 A S A6 75 T 4% T



HHI—K . BARRLRZ reduce W AN Z AEHEIE N key, TXT value-list
M EK . 4 reduce B E]—<key, value-list>I il HEH key E i
P key H1, K value BT E

(base) [root@ferry simple]# cd =/simnle

(base) [root@ferry simple]d cd output

(base) [root@ferry output]# (S

part-r-666686 SUCCESS

(base) [root@ferry output]d cat gart-r-GGBGB

2012-3-1 a I

2012-3-

20812-3-
2012-3-

2012-3-
2812-3-
2012-3-
2012-3-
2012-3-
2812-3
2012-3-
2012-3-
(base) [root@ferry output]# l
[%5] 4.4] mapreduce FEZ5H#IMHFE 0L
iok: AP tomcat HETHE url U5l T1EH, BARR) url 40°F,
FoR: XA GET A1 POST URL ¥ ) &
Z5RN: Vi, URL. Vjin) &
(base) [root@ferry simple]d cd output
(base) [root@ferry output]# LS
part-r-86eee SUCCESS
(base) [root@ferry outputl# cat part-r-866686
GET / 2

SISOV B W W NN

GET /html/28146628/872.html |
GET /html/2081486268/9608.html |
POST /service/addViewTimes 544.htm
POST /service/addViewTimes 966.htm
(base) [root@ferry output]# i

e af Varan raad Aanacad s ane=~N

5.MR4 MR 4R

[ %£4] 5.1) mapreducetopN HE44

TERE—A map %, HisRHHFFUE TopN, XFEAT LA TE reduce S & 77, Bl
FR— map THeRHE Topl0, SRJGHIX topl0, /£45 reduce, ibJ5 reduce
EITE AR L R R R H topl0

IROINR A2 A S A6 75 T 4% B



(base) [root@ferry simple]# cd output

(base) [root@ferry output]“ Ls

part-r-666686 SUCCES

(hase) [root@ferry output]# cat part-r-86668
1 9666

2666

1234

1666

9186

781

496

281

1686

18 28

(base) [root@Terry output]#

(%51 5.2] mapreduce ZTHRIT AFLARST SHIHI HIEES
JREL: EH XA EE B AT Ry, IR0 SR AE map BB, A 3RS
WAE map J7vER S, B P HEVE DY map D5k B, S AE reduce
B BT A1 B R B B AT 3 D IR A% 4R e N DF Aok, i 45 R RITT .

(base) [root@ferry simple]# cd output

(base) [root@ferry output]# (S

part-r-66666 SUCCESS

(base) [root@ferry output]# cat part-r-66666

118 137188551531186168117315]

112 13718855154 | 89451849 13718855152 |

114 18916117315|18616117315|

(0ase) [root@arerry outputl]w

[Z#] 5.3) mapreduce 2415 BERH X
JRBE: A A S B AT B R R A, Ry map” B B AR g H AR,
RONAN TG B4Ry, i AR 2 E Jy Nul lWritable SRAIRIW] . 7E
reduce By BOW P B EAT I8 7 2 J5 B H R A]

(base) [root@ferry simple]d cd output

(base) [root@ferry output]# LS

part-r-866868 part-r-66661 SUCCESS

(DaSe) |rootEeverry output|# Cdt Ddart-r-eeeee

StudentWritable [name=t+, age=17]

StudentWritable [name=3% = , age=13]

(base) |root@ferry outout|# cat part-r-66661

s fTooum b wmN

O

StudentWritable [name=#] =, age=29]
Studentwritable [name=3| N\, age=18]
StudentWritable [name=#X 75, age=22]
StudentWritable [name=X 1, age=34]
StudentWritable [name=% M, aae:28]

\Uasct) lllllll“Jllll) Hlll’lllljﬂ .

(&%) 5.4] mapreduce B IESHEMER FRMEARIIHTF
JEH: H e S A ICE B BRSO B AT Y, R Y TSR
[ R R AR E T B AR KA (Writable) , ESHIF AR

RYNK 2 2R SRl 1 I 4% T



(base) [root@ferry simple]# cd output

(base) [root@ferry output]# (s

part-r-88888  SUCCESS

(hase) lroot@fercy outout]#ficat part-r-66668
13121521297:(166,868

)
13718855152:(366,560)
13718855152: (486,960)
186108117315:(266,360)
18616117315:(166,360)
18616117315: (566,766)
(Dase) [root@rerry nulput]# l

[Z£#] 5.5]) mapreduce BiESHERES T IH4X
JRHEL: iR R SO E AT HE Y, MR N B — NMES, ARG
FEAR [F) B 0 BT N AR AT AR N, B 5 1% IR TR 8 0 X 213047 o0 X i

(base) [root@ferry ~]# cd ~/simple

(base) [root@ferry simple]# cd output

(hase) Irant@ferrv nutnutl# ls

part-r-8ee6e part-r-86681 part-r-866862 SUCCESS
(DASEe L Lroargrerrv ourpurtls cAar _DArr-r-HHHHH

13121521297 966

(base) [root@ferry output]# cat part-r-866801
13718855152 2166

(base) [root@ferry output]# cat part-r-66682
18618117315 2166

(Dase) [root@rerry outputiw B

2. RIRE O XN LR HES RS xxxxx

T AR IRSEES, FRERE T AN MapReduce afE 515 HIEH MapReduce fi#
e DL A R AL ), BRI L E . R HET AR IR . AR
SEIG P A5 R, (BIRENTE X MapReduce % )2 ¥A L. IR —4
AW R MRS, =3k, 2 aid, P —F 7 0B el IR,
GE T — N HERR L A — A S0 S

BRI 4 MapReduce 145 T tLE 2, RMEE MBI MBI AT AE, I E@&
KB EEALLURLA: 1. EFARSELA T AR RS 2. REGRE, "
AR/ —ANGH; 3. mapreduce fE45 L B ZE0 1) &L

M2, BRAE, ANENRG, MRS — 20 HEE, AR
Wrangh, Reithmi— e R rp 8B sE . IR Z HONE B ) 8
B BB, AREMEE N F, XSRS KRR . EE N EREE N H
CU S O, AT /3 AR ] e 2 SR DLIX B0 @, AR5 TT
GRHEE, IXFEACH B RE A AR IEHT R &, R — PR I i P
U5 e

IROINR A2 A S A6 75 T 4% 8



