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2.1 Hadoop 4

1) Hadoop #&—™H1 Apache 3k & 22 Fir T A& 1) 70 A SR G LAt 2804
2) TEfRR, LR 0GR R R 1 0 b T R

2.2 Hadoop XRA S
1) Lucene #& Doug Cutting JF & FFJEE A, H java 5D, SEELS Google ZEALLIF 43¢
HWRIIAE, EARA T AR RGN, WA 5 R 5] 5%
2) 2001 “F4EJIKHCH Apache B4 25— AT I H
3) MFREERZ S, Lucene X5 Google [FIFE A ¥
4) 22T Google fifHRIX 26 ) UK Mk = AR Nutch
5) W LLiiE Google s& hadoop ) 848 2 Y5 (Google 75 R E i 77 TH ) =& 1 30)
GFS --->HDFS
Map-Reduce --->MR
BigTable --->Hbase
6)2003-2004 4F, Google A FF 1 #43 GFS 1 Mapreduce EARI4075, LA A EA Doug Cutting
N 2 LA T 52 BL T DFS At Mapreduce #LAI, i Nutch #ERERTH
752005 4 Hadoop EA Lucene 1T H Nutch f)—i4 IEZ05] N\ Apache 3£4>2>,2006

3 A4, Map-Reduce i1 Nutch Distributed File System (NDFS) 7> #4449 AF% )y Hadoop 75
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8) 4 7kJ5T Doug Cutting JL T HIBTE K%

9) Hadoop #fi A il K g, FrEIX =t EEACK I

2.3 Hadoop = K Z{ThA

Hadoop = K& {THA<: Apache. Cloudera. Hortonworks.
Apache RA R JE 4G (BIERD FIRRAS, ST N1 080T
Cloudera 7£ K2 B I M Ak e IR 8L .
Hortonworks SCAS# 4

1) Apache Hadoop
B AL http://hadoop.apache.org/releases.html

NEiHhbk:  https://archive.apache.org/dist/hadoop/common/

2) Cloudera Hadoop
B PHAE:  https://www.cloudera.com/downloads/cdh/5-10-0.html
A HbE:  http://archive-primary.cloudera.com/cdh5/cdh/5/
(1) 2008 “Ef%ALH) Cloudera s& 8 - Hadoop i HAIAH], NEVEIKEEIRAE Hadoop
R IR TT 28, FER OISR BWIRSG. Bl
(2) 2009 4 Hadoop 645 A\ Doug Cutting 112 Cloudera /A 7). Cloudera 7= & =5 %
A CDH, Cloudera Manager, Cloudera Support
(3) CDH s Cloudera ] Hadoop & 17hi, 5¢4JFi, bt Apache Hadoop 7EE%ME, %
A, fREtk BRI GE.
(4) Cloudera Manager &85 I35 & S BRI &, 1T AR JUAS /NI 350 28 i —
A~ Hadoop B, FEXTEETEMI T o S R 55 13047 SEi 15 4% . Cloudera Support B /&% Hadoop 1
BRI F¢ .
(5) Cloudera AN N ERFEREAN T 21 4000 357G, Cloudera & H DTk T AT SER AR HE K
B Impala 770 H .

3) Hortonworks Hadoop



B AL https://hortonworks.com/products/data-center/hdp/
AL https://hortonworks.com/downloads/#data-platform

(1) 2011 FEHAZ ) Hortonworks #2& FiE % 5145 X # A 7] Benchmark Capital & 5% 2H 2 .

(2) A ROLZ WIFRAN T KZ 25 4% 30 4 & [ 14151 Hadoop [ pE TREM, LA T
FRITICE 2005 4EFF 4G 1 B A S & Hadoop, Tifik 7 Hadoop80% ALY

(3T TRE &I Mk M 52 Hadoop JT & [#1 BN 41 5% A Eric Baldeschwieler H 1T Hortonworks
FEESITE .

(4) Hortonworks ) =E 4T 7= i /& Hortonworks Data Platform (HDP), H[EFf2 100%FF
JEHIP= i, HDP R LRI H AME RS T Ambari, — @R H) 2B R 5t .

(5) HCatalog, —/tHEE T 524, HCatalog ¥l C.4 .3 Facebook JT5 ) Hive 1.
Hortonworks [7J Stinger JF- 814 fI# K4k T Hive I H - Hortonworks 9 AT 1#24E T —ANE
WA, BT &

(6) Hortonworks 1 & 1 1R 2 s R5 M I - 9228 2% .0 E T, X fiif5 Apache Hadoop REf%
fE£4% Window Server #1 Windows Azure £ 4 f¥] microsoft Windows - & Az 47« & 4 PA
SERENELA, B 10 N R AEEEDN 12500 SETT.

2.4 Hadoop B9

1) A EErE: Hadoop EE4E4 2 MR EIA, Fr LARIE Hadoop JEAN 155 70 3 A7 it tH I
s, A REEIEE K.

2) mY ek BRI AT S EE, AR BT AL

3) mXk: £ MapReduce 48T, Hadoop /& 14T TAERT, LAINBRAT 5% Ab 3 &

4) FAEEE: RS B K RIS AE S5 HORT 70 e .
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2.5 Hadoop 4H A%
7t Hadoopl.x 4%, Hadoop 5 ) MapReduce [F] i AbFH 55 3% 4z S A G IR A B, 8
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1) NameNode (nn) : fERESCAFMCHEIE, WS4, SO H SR, SCHFEME CERIT R, mIARZ
SCHERLRR)  BASAGAN SCAE I ER B 2RI T 76 7 DataNode % .

2) DataNode(dn): 7EAHN ST R GiA7 4 AT S,
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1) ResourceManager(rm): AbH % iR a0 e \
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P Manager
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At 1 B 05 DR K I [R] 1 e P e
(2) mEenki: B @ M i Kafka th 0] DASCREEFASEOE 75 7 R .
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(4) 3ZHF Hadoop JH47 %4 In#k.
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P B RO B e . IR BB S TARF AR 5y —Fh 7. Storm A I T 4k
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G
5) Spark: Spark A& 4T EAAT IR KR N AF T EAELE . TR T Hadoop A7 R
B AT
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3.1 EMWIFEER
D ToREREMNL
2) BHOTREEMALIEE ip
3) B ENA
4) KTk
5) % atguigu I /7
6) WCE atguigu /7 H A root AR
PAE 6 R AETEIL M KAWEEORZ Linux) SRS
7) fElopt H 3% T A S
(1) #£/opt H% T A% module. software 1%
[atguigu@hadoop101 opt]$ sudo mkdir module
[atguigu@hadoop101 opt]$ sudo mkdir software
(2) B2 module. software SCIFS2 [ T &
[atguigu@hadoop101 opt]$ sudo chown atguigu:atguigu module/ software/
[atguigu@hadoop101 opt]$ Il
HJHE 8
drwxr-xr-x. 2 atguigu atguigu 4096 1 5§ 17 14:37 module

drwxr-xr-x. 2 atguigu atguigu 4096 1 5§ 17 14:38 software

3.2 % jdk
D #HEIA jdk
(1 ElRE 2% java B
[atguigu@hadoopl01 opt]$ rpm -ga | grep java
(2) WERLREHIRAILT 1.7, #H#Ki% jok:
[atguigu@hadoop101 opt]$ sudo rpm -e {44
2) | SecureCRT L4 jdk S A F] opt H 3¢ i K software 443 T i



hadoop101 - SecureCRT
File Edit View Options Transfer Script Tools Window Help

Ta= §1 &1 ¥ Enter host <Alt+R= A g mEY @

| “ hadoop101  x

L = g aan X F4A " Tatguigu@hadooplOl ~]$
Filter by session name <Alt+l= x
=1+ Sessions
) 1921681101
#) hadoop101
i hadoop102

“alt+p”HE N\ sftp B
SFTP-hadoop101 - SecureCRT

File Edit View Options Transfer Script Tools Window Help

Taz T £ % Enter host =Al+R> LA ERES FSY @

| | « hadoop101 [vsrrp-hadoomm xl

Llp A gaan XFA " (sftp> cd /opt/software/

Filter by session name <Alt+I> x |sftp> pwd
B[] Sessions /Dpt/SQ'FtWa re
8 192.168.1.101 sttp>

&) hadoop101
- hadoop102

e jdk1.8 HE

E R wER v E Yiew vl Torwf Scioh Toc Yo e
z ' % =f oywaza | G DGR forechent A L B S8 653
masr N s::s wor e wes e O anasl —en Sthe o0 I LA TH-bdonpll]
il 4%a e R et PG A s an X2 5 (sftp> cd /opt/software/
s g Wi [T S ——TT = 5ftp> pwd
> - = ) Sessiane Jopt/software
& -4 v SRR - ERE) 0 FIEE o 02 SHEAEEA2Hedeop 5 24 & B8 sftp>
& sin c: : ; 3 badoop1o1
# wET i e & hadoopioz =

B ecipsejee-mars-2-fina- gk S0

o am -
3 = B T rueexbh g
ol e BT 88 il tar e
s = o L) jlbe-Buat $d-windows-atbiesie
& me .
12
1A
H 450
Fle EdR View Optiors Transter Seript Tock Window Help

FE B1E0 2 Erver host <aitvF 28 AR mHt e @

enu oplll o SFTP hadooplll x

|sftp> cd /opt/software/

o e —— sftp> pwd
& Sessiam Jopt/softwa re
£ 192.168.0.101 sftp> put -r "E: \_,_,JL"(H\OZ RRE SR ARG S AL 2 Hadoop\2. B FIN\OL_64 1 F& 1D \jdk-8uld
gh-dmp‘m 4-1inux-x64.tar.
hadoopl02

uploading jdk- 8u144 Tinux-x64.tar. gz to /opt/software/jdk-8uldd-Tinux-x64.tar.gz
100% 181167kE 181167kB/s 00:00:0

E: /5 =) B f /02 ik il o d i B »LLHaduﬂsJ/E Hil/01_6447 41 1 IL/jdk-8uldd-Tinux-x64.ta

r%gz 185515842 bytes transferred in 1 seconds (181167 KB/s)

sftp>

3) 1E linux %4t~ opt H Sk &FE WA RS F AR
[atguigu@hadoop101 opt]$ cd software/
[atguigu@hadoop101 software]$ Is
hadoop-2.7.2.tar.gz  jdk-8ul44-linux-x64.tar.gz

4) f#)E jdk Fl/opt/module H 3%

[atguigu@hadoopl01 software]$ tar -zxvf jdk-8uld4-linux-x64.tar.gz -C /opt/module/



5 EHE jdk G E
(1) iR jok B84
[atgui@hadoop101 jdk1.8.0_144]$ pwd
/opt/module/jdk1.8.0_144
(2) FTHF/letclprofile C44:-
[atguigu@hadoop101 software]$ sudo vi /etc/profile
1t profile AR AN jdk 217
#JAVA_HOME
export JAVA_HOME=/opt/module/jdk1.8.0_144
export PATH=$PATH:$JAVA_HOME/bin
(3) fRAFfEIR
‘W
(4) kBSR4 R
[atguigu@hadoopl01 jdk1.8.0_144]$ source /etc/profile
6) WA jdk & 75 22 )«
[atguigu@hadoopl01 jdk1.8.0_144]# java -version
java version "1.8.0_144"
VR EE (R java -version 7 L EIASH E )
[atguigu@hadoop101 jdk1.8.0_144]$ sync

[atguigu@hadoop101 jdk1.8.0_144]$ sudo reboot

3.3 2% Hadoop

0) Hadoop F#kihhk:

https://archive.apache.org/dist/hadoop/common/hadoop-2.7.2/

1) F SecureCRT I.H. ¥ hadoop-2.7.2.tar.gz S A\ %] opt H 5% FTHIH software .43~
P2 sftp ZEHZ VLR, EFF Linux F 4w hadoop jar B

=
Fle Ede View 0¢6(‘r Teaher Serpt Tooks Windew  Hele
y o W B 1= M LR RN -
o @ hainocti) | SETR hedaeplol
ilsftp> cd Jfopt/software,/
= isftp> pwd
fept/software §
sftp> put -r “E: \ J HERNO2_phiak 7 A Bt R 2 Hadoop 2. B EINOL B4 fREsE 1L

X L -
= (e X
L - S E=

) - BERG ) O mEIRRESINadop + 20N 0 jwm o [T
o }mltlllx xﬁddﬁ 13 fopt/sof dk-. =14

- l.p oadin S.A].-'M nux-x64.tar.gz to fopt/scftware/jdk-Buldd-Tinux-xE4.1a
W Nadoop t3) cl TR o _g %.6 xs 18116?|<B,fs O0:00:0 ?

EX/F i EEEF AL A > Hadoop/2. BEELAOL_64 40 R A I [L/jdk-Bulad-Tir
o gz 15551';542 oytes transferred in 1 seconds (161167 K8/s)
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| Fle Edit Wew Opfiors Transter Serips Tosls Windew Help

| fe 3 g e e e oh Bea THE o8
| @ hadaspia smhadnwlul X
| B A 4 X384 [sFte> cd Jopt/software/
[iher by =oasiom name <A < |sfrp> pwd
f’uptfsoftware i
il 19270 sftpe put —r "ENGE ) PEEIND2UMAL PR A2 R L Hadaoph\2. B RFINOL 64 A5 1L
-l hedoap0] 4-1inux-x64,tar.gz'
-~ hadoopitz Upleoading jdk-8ul44-1inux-x64.tar.gz to fopt/software/jdk-8uld4-1inux-x64.ts

100% 1B116/KE 181167KB/s 00:00:01
B/ E kb 02 L o B A s Hadoop /2L TR /0L B4 L sk 1 FL/jdk-Bulad-Tin
r.gz: 185515842 bytes transf&rred in 1 seconds (181167 KB}'B)
sftp> put -r "E:N\E )RRk KR -2 Hadooph\2. FeRIN0Z_jarfta\03_14
nux-J.. ifid (ff/hadoop jarti\hadoop-2.7.2.tar.gz
uploading hadeap-2.7.2.tar.gz to /opt/software/hadoop-2.7.2.Tar.gz

100% 193025xB 96512KB/s 00:00:02 . .
E: /2= 21wl /02 itk gy AP T AR - Hadoop /2. HEEL/02_Jar{1./03_11nux i1 itthad
oop jarel/hadoop-2.7.2.tar.gz: 197657687 bytes transferred 1n 2 seconds (96
512 Ka/s)
sftp>

2) #EAF| Hadoop %3142 -
[atguigu@hadoopl01 ~]$ cd /opt/software/
3) ik %454 2 Jopt/module R TH
[atguigu@hadoopl101 software]$ tar -zxvf hadoop-2.7.2.tar.gz -C /opt/module/
4) BERGHEILI)
[atguigu@hadoop101 software]$ Is /opt/module/
hadoop-2.7.2
5) K hadoop ¥ in 25545 &
(1) #KEL hadoop %% 4% «
[atguigu@ hadoop101 hadoop-2.7.2]$ pwd
/opt/module/hadoop-2.7.2
(2) 4T JF/letclprofile 31
[atguigu@ hadoop101 hadoop-2.7.2]%$ sudo vi /etc/profile
7t profie SCHERJEIN jdk #42:  (shitf+g)
##HADOOP_HOME
export HADOOP_HOME=/opt/module/hadoop-2.7.2
export PATH=$PATH:$HADOOP_HOME/bin
export PATH=$PATH:$HADOOP_HOME/shin
(3) RAFJEIRH:
‘o
(&) itBsyUaE fSC R

[atguigu@ hadoop101 hadoop-2.7.2]$ source /etc/profile



6) Mt 5 2RI
[atguigu@hadoop102 ~]$ hadoop version
Hadoop 2.7.2

7) EJE (R hadoop i ANREF FE JH):

[atguigu@ hadoopl01 hadoop-2.7.2]$ sync
[atguigu@ hadoop101 hadoop-2.7.2]$ sudo reboot



Y Hadoop iZ4THER
Hadoop i 7 # 0L FE: A, Oy o0 A7 208 0 DL & 58 45 70 A 20 =

Hadoop B J5 3 http://hadoop.apache.org/

4.1 ABITER

4.1.1 B75 grep K4
1) BIEAE hadoop-2.7.2 SCAF T HIGEE —A input S

[atguigu@hadoopl01 hadoop-2.7.2]$ mkdir input
2) ¥ hadoop K xml fic B 145 #1 2] input

[atguigu@hadoop101 hadoop-2.7.2]$ cp etc/hadoop/*.xml input
3) #1447 share H 3% T/ mapreduce F2/7

[atguigu@hadoopl01 hadoop-2.7.2]$ bin/hadoop jar
share/hadoop/mapreduce/hadoop-mapreduce-examples-2.7.2.jar grep input output 'dfs[a-z.]+'
4) BFEHES

[atguigu@hadoopl01 hadoop-2.7.2]$ cat output/*

4.1.2 ‘B 75 wordcount 4
1) BIEEALE hadoop-2.7.2 XA R I B —A™ weinput 3L

[atguigu@hadoop101 hadoop-2.7.2]$ mkdir wcinput
2) 7E weinput ST A —> we.input S

[atguigu@hadoop101 hadoop-2.7.2]$ cd wcinput

[atguigu@hadoopl01 wcinput]$ touch we.input

3) Yw# we.input 1

[atguigu@hadoop101 wcinput]$ vi we.input
FESCAF A NI A2

hadoop yarn

hadoop mapreduce

atguigu

atguigu

PRAFIBH : w(q




4) [A]%1] hadoop H 3x%/opt/module/hadoop-2.7.2
5) PUTREFF:
[atguigu@hadoop101 hadoop-2.7.2]$ hadoop jar
share/hadoop/mapreduce/hadoop-mapreduce-examples-2.7.2.jar wordcount wcinput wcoutput
6) THLR:
[atguigu@hadoop101 hadoop-2.7.2]$ cat wecoutput/part-r-00000
atguigu 2
hadoop 2
mapreduce 1

yarn 1

4.2 ASHAETER

4.2.1 J3%) HDFS H#iZ4T MapReduce 2%
D 73 #r:
(1) FCEERE
(2) JAzh MREREE. M. &
(3) #4447 wordcount Z 4
2) PATIR
(1) FCEERE
(a) BCHE: hadoop-env.sh
Linux 2483 jok 1) 2235 #8547
[atguigu@ hadoop101 ~]# echo $JAVA HOME
/opt/module/jdk1.8.0_144

B JAVA_HOME #4%:

export JAVA_HOME=/opt/module/jdk1.8.0_144

(b) MlHE: core-site.xml

<l-- 8 HDFS ' NameNode Hiit -->
<property>
<name>fs.defaultFS</name>
<value>hdfs://hadoop101:9000</value>
</property>




<!-- §ii € hadoop IZAT I AL SCAFHIAF A H o >
<property>
<name>hadoop.tmp.dir</name>
<value>/opt/module/hadoop-2.7.2/data/tmp</value>
</property>

(c) MLHE: hdfs-site.xml

<l-- $87€ HDFS @AM &E >

<property>
<name>dfs.replication</name>
<value>1</value>

</property>

(2) JAshEERE

(a) #%=\t NameNode 55— JE sl ig A, DUESIAZESHE 1)
[atguigu@hadoop101 hadoop-2.7.2]$ bin/hdfs namenode -format

(b) J&3h NameNode
[atguigu@hadoop101 hadoop-2.7.2]$ shin/hadoop-daemon.sh start namenode

(¢) J53)) DataNode
[atguigu@hadoop101 hadoop-2.7.2]$ shin/hadoop-daemon.sh start datanode

(3) BEEH

(a) BHEZAG R
[atguigu@hadoop101 hadoop-2.7.2]$ jps
13586 NameNode
13668 DataNode
13786 Jps

(b) BEFH™AEM log HE
i H3%: Jopt/module/hadoop-2.7.2/logs
[atguigu@hadoop101 logs]$ Is
hadoop-atguigu-datanode-hadoop.atguigu.com.log
hadoop-atguigu-datanode-hadoop.atguigu.com.out
hadoop-atguigu-namenode-hadoop.atguigu.com.log
hadoop-atguigu-namenode-hadoop.atguigu.com.out
SecurityAuth-root.audit

[atguigu@hadoopl01 logs]# cat hadoop-atguigu-datanode-hadoop101.log



(c) web 3 &5 FE HDFS U &R 4t
http://192.168.1.101:50070/dfshealth.html#tab-overview
HE: WURAREER, HUT AR
http://Aww.cnblogs.com/zlslch/p/6604189.html

(4) #RAESERE

(a) 7£ hdfs XF 24 EAIE A input SC3&
[atguigu@hadoop101 hadoop-2.7.2]$ bin/hdfs dfs -mkdir -p /user/atguigu/input

(b) RS N B B4R R S R G L

[atguigu@hadoop101 hadoop-2.7.2]$ bin/hdfs dfs -put wcinput/wc.input
Juser/atguigu/input/
(¢) BF BAARCIHE TS IER
[atguigu@hadoop101 hadoop-2.7.2]$ bin/hdfs dfs -Is  /user/atguigu/input/
[atguigu@hadoopl01 hadoop-2.7.2]$ bin/hdfs dfs -cat Juser/atguigu/
input/wc.input
(d) 1217 mapreduce 5
[atguigu@hadoop101 hadoop-2.7.2]$ bin/hadoop jar
share/hadoop/mapreduce/hadoop-mapreduce-examples-2.7.2.jar wordcount /user/atguigu/input/
Juser/atguigu/output
(e) AEHHER
AT EE:
[atguigu@hadoop101 hadoop-2.7.2]$ bin/hdfs dfs -cat /user/atguigu/output/*
WA EE

Browse Directory

Suserdatguigu/output Gol
Permission Owner Group Size Last Modified Replication Block Size Mame
B e atguigu sUpergroup 0B 2017/12/1 F5110518 13 128 ME SUCCESS
-PW—--F-- atguigu SUpErgroup J8B 2017/12/1 E511:05:18 1 128 MB part-r-00000

) RS A TR B A
[atguigu@hadoop101  hadoop-2.7.2]$ hadoop fs  -get  /user/atguigu/

output/part-r-00000 ./wcoutput/
(g) MiBR%H 25



[atguigu@hadoop101 hadoop-2.7.2]$ hdfs dfs -rm -r /user/atguigu/output

4.2.2 YARN 3247 MapReduce &
D 73 #r:
(1) FCESHEHR yarn LigfT
(2) JAzh MRERE. M. &
(3) #£ yarn E#47 wordcount ZE45
2) PATHIE
(1) FCESER
(a) AL# yarn-env.sh
fic ® — T JAVA_ HOME

export JAVA_HOME=/opt/module/jdk1.8.0_144

(b) FCLE yarn-site.xml

<!-- reducer FRICEHRE 77 -->
<property>
<name>Yyarn.nodemanager.aux-services</name>
<value>mapreduce_shuffle</value>

</property>

<I-- f85% YARN [J ResourceManager fiht -->
<property>
<name>yarn.resourcemanager.hostname</name>
<value>hadoop101</value>
</property>

(c) BLE: mapred-env.sh
fic' ® — F JAVA_HOME

export JAVA_HOME-=/opt/module/jdk1.8.0_144

(d) FE: (% mapred-site.xml.template 537 4% ) mapred-site.xml
[atguigu@hadoopl101 hadoop]$ mv mapred-site.xml.template mapred-site.xml

[atguigu@hadoop101 hadoop]$ vi mapred-site.xml

<I-- f&7%E mr i&17/E yarn I -->

<property>
<name>mapreduce.framework.name</name>
<value>yarn</value>

</property>




(2) BEhER
(a) BEhETZRIE namenode 1 datanode E.4 J5 5

(b) J& 3l resourcemanager

[atguigu@hadoop101 hadoop-2.7.2]$ sbin/yarn-daemon.sh start resourcemanager

(¢) JA &) nodemanager
[atguigu@hadoop101 hadoop-2.7.2]$ sbin/yarn-daemon.sh start nodemanager
(3) SERHERAE
(a) yarn FIIYE 28 I & &

http://192.168.1.101:8088/cluster

L= & | D 192.168.10.1018088 /chuster

-5
Gty N— Logged in as: dewha
(;;l: |||||||| s M y Pacry Memary Ve Vo A Mecomm med | Lost Jrhealth Rehoated
ﬂ\m; e ed | Runming d Reserved d | T d | Nodes Nodes Nodee  Nod Nades
HEW 0 ] 860 ¢ [ g o 1 i g 2
T | S S s — e =
RS ) N S o o i " Mo dots svaloble in table N ) — )
Eﬁé&g Showing 0 ke 0 of 0 antries e ‘
Stotier
(b)) MIBRSCF 2 45 LI output SCAF:
[atguigu@hadoop101 hadoop-2.7.2]$ bin/hdfs dfs -rm -R /user/atguigu/output
(¢) 47 mapreduce f&/F
[atguigu@hadoop101 hadoop-2.7.2]$ bin/hadoop jar

share/hadoop/mapreduce/hadoop-mapreduce-examples-2.7.2.jar wordcount /user/atguigu/input

Juser/atguigu/output
() BFBITHER

[atguigu@hadoop101 hadoop-2.7.2]$ bin/hdfs dfs -cat /user/atguigu/output/*

Cluster Metrics

Apps Apps Apps Apps Container: | Memary Memony  Memory  WCorss  Wores  WCores  Active  Decommissioned  Lost  Lnhealthy  Reboored
Submitted  Pending  Running | Completed R ;] Us=d Total Ressrw=d Lhsed Total Freseried Nodes Modes Modes Modes MNodes
a o 1; o 0B BGB [1):] 43 ] ] 1 o by 0
| Show 20 -+ antries Search:
m * User = Name ° Applicaiton Type ¢ Queus © | Statfime . 2| FinishTime. ®  State % |  FnglStatus. = | Progress & Tracking U
1439820 1 1 root word MAPREDUCE default Sat, 18 Mar Sat, 18 Mar 2017 FINISHED - SUCCEEDED Histary
count 2017 0T:15:25 07:15:47 GMT
GMT

| Showing 1ta 1 af I entries

4.2.3 BB LIRS

1) Fic & mapred-site.xml

[atguigu@hadoop101 hadoop]$ vi mapred-site.xml

<property>
<name>mapreduce.jobhistory.address</name>




<value>hadoop101:10020</value>

</property>

<property>
<name>mapreduce.jobhistory.webapp.address</name>
<value>hadoop101:19888</value>

</property>

2) BE AR S H %
[atguigu@hadoopl01 hadoop-2.7.2]$ Is shin/ | grep mr
mr-jobhistory-daemon.sh
3 BN RS A
[atguigu@hadoop101 hadoop-2.7.2]$ sbin/mr-jobhistory-daemon.sh start historyserver
4) BENERSEEE R
[atguigu@hadoop101 hadoop-2.7.2]$ jps
5) & jobhistory
http://192.168.1.101:19888/jobhistory

424 BBEEHERNRE
EBEMS, MRS, ¥ HEEE S HDFS &% L.
IVl L

(1) FLE yarn-site.xml

[atguigu@hadoopl01 hadoop]$ vi yarn-site.xml

<l-- HEREDRLRE >
<property>

<name>Yyarn.log-aggregation-enable</name>
<value>true</value>

</property>

<l-- HERENEBE 7 R -->

<property>
<name>Yyarn.log-aggregation.retain-seconds</name>
<value>604800</value>

</property>

(2) %M nodemanager - resourcemanager I historymanager
[atguigu@hadoop101 hadoop-2.7.2]$ shin/yarn-daemon.sh stop resourcemanager
[atguigu@hadoopl01 hadoop-2.7.2]$ shin/yarn-daemon.sh stop nodemanager

[atguigu@hadoop101 hadoop-2.7.2]$ shin/mr-jobhistory-daemon.sh stop historyserver



(3) JA3h nodemanager - resourcemanager I historymanager
[atguigu@hadoopl01 hadoop-2.7.2]$ shin/yarn-daemon.sh start resourcemanager
[atguigu@hadoopl01 hadoop-2.7.2]$ shin/yarn-daemon.sh start nodemanager
[atguigu@hadoop101 hadoop-2.7.2]$ shin/mr-jobhistory-daemon.sh start historyserver
(4) Mz hdfs | & AFAER hdfs S
[atguigu@hadoop101 hadoop-2.7.2]$ bin/hdfs dfs -rm -R /user/atguigu/output
(5) 47 wordcount F£ /7
[atguigu@hadoop101 hadoop-2.7.2]$ hadoop jar
share/hadoop/mapreduce/hadoop-mapreduce-examples-2.7.2.jar wordcount
Juser/atguigu/input /user/atguigu/output
(6) BEHE
http://192.168.1.101:19888/jobhistory

192.168.10.101:1 5888 Jobihistory a o

=[a/a]a]a) JobHistory

Retired Jobs

Eogoed In as: dr wh

Shaw 20 + ientries Searchs
SUBIETIME | coanime ©  Finish Time © | deem © Mame 3| Mher * Quese © S O MapsTemlS (U”:\I‘:;':[;‘ o | Fechrgs Touel u:“:::ﬁ .
0170213 0170218 2017.02.18 14 500161 0001 | word count root detault SUCCEEDED 1 1 1 1
175446 08T 1FS&51C5T  ATSSOLCET — 3
20170218 0170318 2017.0318 iob 14 7711073 0001 word count oot default SUCCEEDED 1 1 1 i
172038 C5T  17:20:39 C5T 17:20:50 CST
20170313 20170318 2017.03.138 job 1429R7037375] 0003 word count  root default SUCCEEDED 1 1 1
163138 CST 162042 CST  16:21:52 €5T
20170218 20176318 2017.03.18 job 1 3737351 & word count. roat detault SUCCEEDED 1. | 1 L
152857 CST  15:30:02 CST 15303057
0170218 0170318 job 1480000373751 0001 word count raot defatt SUCCEEDED 1 1 1
15:15:25 CST 15:15:42 CST
Sabmit Tiva | Start Time Finisf Tir b 0 M g Maps Tal Maps Complate | Hadeces Tkl | Reduces G
Logged in as: drawh:
MapReduce Job job_1489830500161_0001
Job Ovetview
Job Mame: word count
Uzer Mame: root
Queue: default
State: SUCCEEDED
WUberized: Ffalse
Submitted: Sat Mar 18 17546 CST 2017
Started: Sat Mar 1B 17:54:51 C5T 2017
Finished: Sat Mar 18 17:35:01 C5T 2017
Elapsed: Su=c
Diagnostics:
Average Map Time Jsec
Average Shuffle Time  2sec
Average Merge Time Osec
Average Reducs Time  Jaec
ApplicationMaster 2
Attempt Number Start Tame MNade | Logs
1 Sat Mar 18 17:54:49 C5T 2017 [ ssiqu.com:8047 | logs
Task Type Total Compiets
Map 1 1
Reduce P 1
Artempt Type Failad Kitled Sueezzziul
Maps 1] a 1
Recuces o s} 1




192.168.10.101:1¢

:[a/ala]a)

Log Type: stderr
Log Length: 222

Log1j-WARH Mo appenders could be found for logger (org. spache. hadoop. ipe. Server)

Logd:WARH Please initialize

the logdj system properly

Logd'WARN See htip'//logging apache. org/logdj/1. 2 fag. hinl#noconfig far more info

Log Type: stdout
Log Length: 312

Q B

TJava HotSpot (TH) Server VW warning: Yo have loaded library fopt/module/hadoop=2. 5. 0/lib/native/libhadaop. so.1.0.0 which might have dizshled stack guard The VM will try to fix the stack guard now
It's highly recommended that wou fix the library with ‘execstack - <1ibfiled, or link it with -z noexecstack’

Log Type: syslag
Log Length: 34561

Shawing 4096 bytes of 34561 total. Click here for the full log
ry. JobHistoryEventHandler: Copying hdfs://hadoop. atguign. com:8020/ tnp/hadoop-yarn/staging/raot/. staging/ job_1489830500161 0001/ job_1489830500181_0001_1. jhist te hdfs://hadocp. atguign. con 8020/ tmp/hadoap

2017-03-1 17:55:02,058 IKFO
2017-03-1 17:55:02, 080 IKFO
2017-03-18 IFFO
2017-03-18 IFFO
2017-03-18 IFFO
2017-03-18 IFFO
2017-03-18 IFFO
2017-03-15 THFO
2017-03-13 IFFO
2017-03-13 IFFO
2017-03-18 IFFO
2017-03-18 IFFO
2017-03-18 IFFO
2017-03-18 17:55:03, 120 IFFO
2017-03-18 17:55:03, 122 INFO

[eventlandlingThread] org.
[eventHandlingThread] org
[eventHandlingThread] org
[eventHandlingThread] org.
[eventHandlingThread] org.
[eventHandlingThread] ors.
[Thread64]
[Thread-B4]
[Thread-B4]
[Thread-B4]
[Thread-B4]
[Thread-B4]
[Thread-64]
[IPC Server

ors
ors
ore
org.
org.
org.

orz. apache. hadoop,
apache. hadoop
apache. hadoop
apache. hadoop
apache. hadoop
apache. hadoop
apache. hadoop

spache. hadoap
spache. hadoap
spache. hadoap

apache. hadoop.
apache. hadoop.
apache. hadoop.
mapreduce.

mapraduce
mapraduce
mapreduce
mapreduce
mapreduce

4.2.5 Tt B ST

Hadoop MCE A7 PR BRINBCE SCHFATE & SCRCE SCHE, R P gt

mapreduce
mapreduce
mapreduce

mapreduce.
mapreduce.
mapreduce.
Jebhiztary,

v2. app. rm.
pp. rm.
P
p
p

vz
vz rm
vz m
vz

MEAppllaster
ipe. Server: Stopping server on SE22T
listener on 56227] org. apache.hedoop. ipe. Server: Stopping IFC Server listener om SG22T
[Taskiear theatHandler Pinglhecker] org. apache. hadoop. mapreduce. v2. app. Taski{ear theatHandler

jobhi story. JobMistoryEventHandler
jobhistory. JobMistoryEventHandler
jobhi story. JobMistoryEventHandler
Jobhi story. JobHistoryEventHandler
Jobhi story. JobHistoryEventHandler
Jobhi story. JobHistoryEventHandler

JobHiztoryEventHandl er
EMContainerillocator
EMContainerillocator
EMContainerAllocator
EMContainerAllocator

Copied to done location: hdfs:/fhadeop. atguigu. con:B0Z0/ inp/hadonp-yarn/staging/history,
Copying hdfs://hadoop. atguigu. con:8020/ inp/hadoop-yarn/staging/roat/. staging/ job_1453830
Copied to done location! hdfs://hadeop. atguigu. con:B0Z0/ inp/hadoop-yarn/staging/history/
Moved tmp to done! hdfs://hadonp. atguigu. con:B020/ tnp/hedoep—yarn/staging/history/done_i
Moved tmp to done! hdfs://hadonp. atguigu. con:B020/ tnp/hedoep—yarn/ staging/history/done_i
Moved tmp to done! hdfs://hadonp. atguigu. con:B020/ tnp/hedoop—yarn/ staging/history/done_i
Stopped JobHistorsEventHandler. super. stop()

Satting jeb disgnostics to

History url is http://hadoop. atgnigu. com: 19883/ jobhistory/ jobf job_l 489830500161 0001
Waiting for application to be successfully wregistered

Final Stats
Deleting staging directory hdfs://hadoop. atgnign. eon:B020 f tnp/hadoop-yarn/staging/root/. staging/jub_148363050016

PendingReds:0 Schedulediaps:0 ScheduledReds:0 Assignediaps 0 AssignedReds:1 Completeditap

TaskHeartbeatHandler thread interrupted

—Hk

Be EAER, AT EES A € X E SO, 5O B AR
(1) BOABCE S A#IAE hadoop AHRZ[Y jar (3 H

[core-default.xml]

hadoop-common-2.7.2.jar/ core-default.xml

[hdfs-default.xml]

hadoop-hdfs-2.7.2.jar/ hdfs-default.xml

[yarn-default.xml]

hadoop-yarn-common-2.7.2.jar/ yarn-default.xml

[mapred-default.xml]

hadoop-mapreduce-client-core-2.7.2.jar/ mapred-default.xml

(2) HE BB f7AE$HADOOP_HOME/etc/hadoop

core-site.xml
hdfs-site.xml

yarn-site.xml

mapred-site.xml

43 FEHHBHREBITERER

SHH

D #E% 3 8%/ CeMIP k. #a ip. EHLATO



2) 2 jdk

3) BLENEAE

4) %% hadoop

5) MLEN AR

6) HCELERE

7) A )

8) KCH ssh

9) FEE I
4.3.1 BRINIHEE

TEIL 3.1 &

4.3.2 SRERRES RZA xsync

1) scp:secure copy % 4=F% Il

(1) scp & X:
scp AJ LASEZI R 25 4% 55 e 554 < 1) R 4 DL
(2) ZAo| 5t

(a) # hadoop101 /opt/module H 3% % 4F#% N1 E] hadoop102 L.
[atguigu@hadoop101 /]$ scp -r /opt/module/*  atguigu@hadoopl102:/opt/module
(b) ¥ hadoop101 Al 45 %% L f/opt/module H 3% K A4 #% D1 %] hadoop103 L.
[atguigu@hadoop103  opt]$ scp -r  atguigu@hadoopl01:/opt/module/*
hadoop103:/opt/module
(c) f£ hadoop103 I #1F ¥ hadoopl01 Ht/opt/module H 3% T %4 # N1 5
hadoop104 .
[atguigu@hadoop103 opt]$ scp -r hadoop101:/opt/module/*
hadoop104:/opt/module
2) rsync
rsync EAE[AL TR, FEHTREMMGAR. HAREP, 855 6 E A B SRR
SRR
rsync A1 scp [XJ3):  HI rsync OO I 2L sep RUEER, rsync HOR 22 53 SCAHCE
o scp RACHTA SRR % .



(1) % rsync {# 5% B

man rsync | more
(2) FEARIEE

rsync -rvl $pdir/$fname $user@hadoop$host:$pdir

A A B IS RRIAR HIH A @ENL B B8R
(3) LI

I Tige
- 1
-v R Z R
-l PR Sk

(4) Zpj| e
fEAH/opt/software H %[ 25 F| hadoop102 Al 55 #% i) root F 77 N Hi/opt/ H 3%
[atguigu@hadoop101 opt]$ rsync -rvl /opt/software/* hadoop102:/opt/software/
3) AT R JEAE RIS BIPTA S R E H T
(L JFha# I
rsync -rvl /opt/module root@hadoop103:/opt/
(2) WA
xsync E[A]G i) AT FK
(3) fE/home/atguigu/bin X/~ H & FAEBUNIEIA, atguigu H Al LAFE R GAT AT 5 B
AT
4) A SLHL:
(1) f£/home/atguigu H 3% FEIE bin H3%, J#4E bin B3 T xsync GI& S, XN
s
[atguigu@hadoop102 ~]$ mkdir bin
[atguigu@hadoop102 ~]$ cd bin/
[atguigu@hadoop102 bin]$ touch xsync

[atguigu@hadoop102 bin]$ vi xsync

#!/bin/bash

#1 RBEMASENE, MBEASE, BHER
pcount=%#

if((pcount==0)); then




echo no args;
exit;
fi

#2 R4 FR
pl=$1
fname="basename $p1’
echo fname=$fname

#3 SR 2% H B 40} At
pdir="cd -P $(dirname $p1); pwd"
echo pdir=$pdir

#4 FRIPCAHTH P 25K

user="whoami"
#5 3
for((host=103; host<105; host++)); do
echo hadoop$host ----------------

rsync -rvl $pdir/$fname $user@hadoop$host:$pdir
done

(2) BEUHIA xsync HATHATARR
[atguigu@hadoop102 bin]$ chmod 777 xsync

(3) AHMATER: xsync CHEZK
[atguigu@hadoop102 bin]$ xsync /home/atguigu/bin

433 EHLE
1 AR
hadoop102 hadoop103 hadoop104
HDFS NameNode SecondaryNameNode
DataNode DataNode DataNode
YARN ResourceManager
NodeManager NodeManager NodeManager

2) MEER

(1) O E S
core-site.xml

[atguigu@hadoop102 hadoop]$ vi core-site.xml




<l-- 8 HDFS # NameNode HJHiht -->
<property>
<name>fs.defaultFS</name>
<value>hdfs://hadoop102:9000</value>
</property>

<!-- §ii € hadoop IZAT I AL AR H o >
<property>
<name>hadoop.tmp.dir</name>
<value>/opt/module/hadoop-2.7.2/data/tmp</value>
</property>

(2) hdfs fic & 01
hadoop-env.sh

[atguigu@hadoop102 hadoop]$ vi hadoop-env.sh

export JAVA_HOME=/opt/module/jdk1.8.0_144

hdfs-site.xml

[atguigu@hadoop102 hadoop]$ vi hdfs-site.xml

<property>
<name>dfs.replication</name>
<value>3</value>

</property>

<property>
<name>dfs.namenode.secondary.http-address</name>
<value>hadoop104:50090</value>

</property>

(3) yarn it B 31t
yarn-env.sh

[atguigu@hadoop102 hadoop]$ vi yarn-env.sh

export JAVA_HOME=/opt/module/jdk1.8.0_144

yarn-site.xml

[atguigu@hadoop102 hadoop]$ vi yarn-site.xml

<l-- reducer FRELEARE 77 -->

<property>
<name>Yyarn.nodemanager.aux-services</name>
<value>mapreduce_shuffle</value>

</property>




<I-- 85 YARN K] ResourceManager [t -->

<property>
<name>yarn.resourcemanager.hostname</name>
<value>hadoop103</value>

</property>

(4) mapreduce it & {4
mapred-env.sh

[atguigu@hadoop102 hadoop]$ vi mapred-env.sh

export JAVA_HOME=/opt/module/jdk1.8.0_144

mapred-site.xml
[atguigu@hadoop102 hadoop]$ cp mapred-site.xml.template mapred-site.xml

[atguigu@hadoop102 hadoop]$ vi mapred-site.xml

<I-- f&7%& mr 1817/t yarn I -->

<property>
<name>mapreduce.framework.name</name>
<value>yarn</value>

</property>

3) TEEERE Loy kB B 1T /) Hadoop it & SC14
[atguigu@hadoop102 hadoop]$ xsync /opt/module/hadoop-2.7.2/
4) BHE N KNG

[atguigu@hadoop103 hadoop]$ cat /opt/module/hadoop-2.7.2/etc/hadoop/core-site.xml

4.3.4 B KERN

(0) WIRAERER S KA, 7 EH# 3 {L NameNode
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop namenode -format

(1) 7£ hadoop102 I jA % NameNode
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop-daemon.sh start namenode
[atguigu@hadoop102 hadoop-2.7.2]$ jps
3461 NameNode
3531 Jps

(2) £ hadoop102. hadoop103 LA % hadoop104 43 J4 2/) DataNode
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop-daemon.sh start datanode

[atguigu@hadoop102 hadoop-2.7.2]$ jps



3461 NameNode

3608 Jps

3561 DataNode

[atguigu@hadoop103 hadoop-2.7.2]$ hadoop-daemon.sh start datanode
[atguigu@hadoop103 hadoop-2.7.2]$ jps

3190 DataNode

3279 Jps

[atguigu@hadoop104 hadoop-2.7.2]$ hadoop-daemon.sh start datanode
[atguigu@hadoop104 hadoop-2.7.2]$ jps

3237 Jps

3163 DataNode

4.35SSH E&EFELE

1 BoE ssh
(1) HAEE
ssh 55— & WY ip Hhhlk
(2) ssh %3 H B Host key verification failed ffig i 5 1%
[atguigu@hadoop102 opt] $ ssh 192.168.1.103
The authenticity of host '192.168.1.103 (192.168.1.103)' can't be established.
RSA key fingerprint is cf:1le:de:d7:d0:4c:2d:98:60:b4:fd:ae:b1:2d:ad:06.
Are you sure you want to continue connecting (yes/no)?
Host key verification failed.
(3) fRRTTRMT: HEHAN yes
2) TEHIE
(1) R E R



AT 2558 G R R, B 2522
/,7 1ssh-key-gen ‘\\ 3sshifiMB (3 //7 ‘\\
SR RS AL AN E)
X AEIE e A BRNEEE S, B
&, FARF, 5 KAAN lkey FEFRATIALH,
Cilea-Ch FIBHEIR [RI44 A IR .
N A || R
Btilkey
Authorizeld_keys
N (A
28

Y, - P

(2) AN

[atguigu@hadoopl02 .ssh]$ ssh-keygen -t rsa
IR (AN, Bt SO id_rsa (FABHD. id_rsa.pub (A4H)
(3) g 2B U2 EA4 B 6 s i) H ArLas
[atguigu@hadoop102 .ssh]$ ssh-copy-id hadoop103
[atguigu@hadoop102 .ssh]$ ssh-copy-id hadoop104
3) .ssh UM (~/ssh) HISCHFThREMERE
(1) known_hosts : 3% ssh 17 ik 11 AL 2 £ (public key)
(2) id_rsa : ARAIAHA
(3) id_rsa.pub  : AEHIAL
(4) authorized_keys : fFHUIEBUIF TG F RSS2 AH

4.3.6 SERENR
1) i H slaves

/opt/module/hadoop-2.7.2/etc/hadoop/slaves

[atguigu@hadoop102 hadoop]$ vi slaves

hadoop102
hadoop103
hadoop104

2) FBhEERE



(0) WIRAERER S —KA3N, 7 EH# 3 4L NameNode
[atguigu@hadoop102 hadoop-2.7.2]$ bin/hdfs namenode -format
(1) )33 HDFS:
[atguigu@hadoopl02 hadoop-2.7.2]$ shin/start-dfs.sh
[atguigu@hadoop102 hadoop-2.7.2]$ jps
4166 NameNode
4482 Jps

4263 DataNode

[atguigu@hadoop103 hadoop-2.7.2]$ jps
3218 DataNode

3288 Jps

[atguigu@hadoop104 hadoop-2.7.2]$ jps
3221 DataNode
3283 SecondaryNameNode
3364 Jps
(2) i3} yarn
[atguigu@hadoopl03 hadoop-2.7.2]$ shin/start-yarn.sh
7E®: NameNode 1 ResourceManger U A & [Fl— & Hl4s, AHESE NameNode |-
Ja ) yarn, Ni%7E ResouceManager FT7ERIHLES b5 yarn.
(3) web ¥ ¥ & SecondaryNameNode

(a) W aerh%i N http://hadoopl04:50090/status.html

(b) &% SecondaryNameNode 15 &..



‘ @ hadoop104:50090/status.html

Overview

Version 272

Compiled 2017-05-22T10:49Z by root from Unknown
NameNode Address hadoop102:9000

Started 2017/12/11 F56:01:48

Last Checkpoint Never

Checkpoint Period 3600 seconds

Checkpoint Transactions 1000000

Checkpoint Image URI

« filey/ffopt/module/hadoop-2.7.2/data/tmp/dfs/namesecondary

Checkpoint Editlog URI

+ file:y/f/opt/module/hadoop-2.7.2/data/tmp/dfs/namesecondary

Hadoop, 2015.

3) SRR

(1) ARSI ISR
AR
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -mkdir -p /user/atguigu/input
[atguigu@hadoopl02  hadoop-2.7.2]$  hadoop fs  -put  wcinput/wc.input

Juser/atguigu/input

AR RS
[atguigu@hadoop102 hadoop-2.7.2]$ bin/hadoop fs -put
/opt/software/hadoop-2.7.2.tar.gz  /user/atguigu/input

(2) EAL e BB AT AL E
A& HDFS SCIF A % A
[atguigu@hadoop102 subdir0]$ pwd
/opt/module/hadoop-2.7.2/data/tmp/dfs/data/current/BP-938951106-192.168.10.107-149
5462844069/current/finalized/subdir0/subdir0
#H HDFS fEMEL A7l SN
[atguigu@hadoop102 subdir0]$ cat blk 1073741825
hadoop yarn

hadoop mapreduce



atguigu
atguigu

(3) PHE
-rw-rw-r--. 1 atguigu atguigu 1342177285 H 23 16:01 blk_1073741836
-rw-rw-r--. 1 atguigu atguigu 10485835 H 23 16:01 blk_1073741836_1012.meta
-rw-rw-r--. 1 atguigu atguigu 634399595 5§ 23 16:01 blk_1073741837
-rw-rw-r--. 1 atguigu atguigu 4956355 H 2316:01 blk_1073741837_1013.meta
[atguigu@hadoop102 subdir0]$ cat blk_1073741836>>tmp.file
[atguigu@hadoop102 subdir0]$ cat blk_1073741837>>tmp.file
[atguigu@hadoop102 subdir0]$ tar -zxvf tmp.file

(4) F#
[atguigu@hadoop102 hadoop-2.7.2]$ bin/hadoop fs -get
{user/atguigu/input/hadoop-2.7.2.tar.gz ./

) PERENIAAERE
(1 HifF 5
(2) B EHE

4.3.7 HEENFIETTR
D BEMRSHEMZ — R BhfE L
(L 3 5Ja 3N 1E hdfs 21
hadoop-daemon.sh start/stop namenode|datanode|secondarynamenode
(2) JAZhMEIL yarn
yarn-daemon.sh start|stop resourcemanager|nodemanager
2) FMEYS IR BT L (BCE ssh 2RTH2) HH
(1) BEARJE B LE hdfs
start-dfs.sh
stop-dfs.sh
(2) BAKFBNNF 1 yarn
start-yarn.sh

stop-yarn.sh



3) aEfEshfE IR CREBUERD
start-all.sh

stop-all.sh

4.3.8 £RBFITH] R
WP D77 R — LA, EARST RSS2, PrA AbLEs 5iX G B fems () 2E1T € i
BIEE, tetn, Bt el R — e,
i B e 16 [R] 2 ST -
1D B RS ERECE (%0 root F D
(1) K#E ntp J& 15 223
[root@hadoop102 EL[H |# rpm -galgrep ntp
ntp-4.2.6p5-10.el6.centos.x86_64
fontpackages-filesystem-1.41-1.1.el6.noarch
ntpdate-4.2.6p5-10.el6.centos.x86_64
(2) & ntp Bt & O
[root@hadoop102 S [fi]# vi /etc/ntp.conf
BRARLT
a) Bl GEEARMPM L ERFEHASZ RSO
#restrict 192.168.1.0 mask 255.255.255.0 nomodify notrap A
restrict 192.168.1.0 mask 255.255.255.0 nomodify notrap
b) Btk 2 CREANARM ALK E
server 0.centos.pool.ntp.org iburst
server 1.centos.pool.ntp.org iburst
server 2.centos.pool.ntp.org iburst
server 3.centos.pool.ntp.org iburst &y
#server 0.centos.pool.ntp.org iburst
#server 1.centos.pool.ntp.org iburst
#server 2.centos.pool.ntp.org iburst
#server 3.centos.pool.ntp.org iburst

C) AN 3 CININER NI — A AR B Bedhs A e o SR P 4R A R 55 )



server 127.127.1.0
fudge 127.127.1.0 stratum 10
(3) f&Mt/etc/sysconfigintpd T4
[root@hadoop102 E[H J# vim /etc/sysconfig/ntpd
BEIMAAT GRS [R5 R G0 A —2F325)
SYNC_HWCLOCK=yes
(4) FEHE30 ntpd
[root@hadoop102 HL1H J# service ntpd status
ntpd {5
[root@hadoop102 EL1H |# service ntpd start
1EFE/H 3 ntpd: [ €]
(5) HhAT:
[root@hadoop102 1H ]# chkconfig ntpd on
2) HABHLASECE 620 root P
(1) EHABHLERACE 10 708 5 18] 55 & R 22 — 1k
[root@hadoopl03 hadoop-2.7.2]# crontab -e
o 5 LA
*/10 * * * * [ysr/shin/ntpdate hadoop102
(2) BEAE RN
[root@hadoopl03 hadoop]# date -s "2017-9-11 11:11:11"
(3) o1 e EFE VLA T S5 E RS 4R [F
[root@hadoop103 hadoop]# date



F. Hadoop V5G4 1%
5.1 BIEERTIE

1) CentOS Kk
fic & CentOS fAEiEREAMN . Linux FEHIHL ping www.baidu.com /& #%i ()
TR R root A GG I, I SOAR AR L B ] e
2) jar fiif#%(hadoop J5fi%. JDK8. maven. ant . protobuf)
(1) hadoop-2.7.2-src.tar.gz
(2) jdk-8ul4d4-linux-x64.tar.gz
(3) apache-ant-1.9.9-bin.tar.gz
(4) apache-maven-3.0.5-bin.tar.gz

(5) protobuf-2.5.0.tar.gz

5.2 jar B&EK
0) VER: FraHAEUATE root H T 5L
1) JDK f#)E . B B3B3 JAVA HOME Il PATH, 361iF java-version(fi T 4B 75 B 06 E &
75 e B R 2)
[root@hadoopl01 software] # tar -zxf jdk-8uld4-linux-x64.tar.gz -C /opt/module/

[root@hadoopl01 software]# vi /etc/profile

#IJAVA_HOME
export JAVA_HOME=/opt/module/jdk1.8.0_144
export PATH=$PATH:$JAVA_HOME/bin

[root@hadoopl01 software]#source /etc/profile
IEy4: java -version
2) Maven f#Jt. BlE MAVEN_HOME fil PATH.
[root@hadoopl01 software]# tar -zxvf apache-maven-3.0.5-bin.tar.gz -C /opt/module/

[root@hadoopl01 apache-maven-3.0.5]# vi conf/settings.xml

<mirrors>
<!I-- mirror
| Specifies a repository mirror site to use instead of a given repository. The
repository that
| this mirror serves has an ID that matches the mirrorOf element of this mirror. IDs
are used
| for inheritance and direct lookup purposes, and must be unique across the set of




mirrors.
|
<mirror>
<id>mirrorld</id>
<mirrorOf>repositoryld</mirrorOf>
<name>Human Readable Name for this Mirror.</name>
<url>http://my.repository.com/repo/path</url>
</mirror>
-—>
<mirror>
<id>nexus-aliyun</id>
<mirrorOf>central</mirrorOf>
<name>Nexus aliyun</name>
<url>http://maven.aliyun.com/nexus/content/groups/public</url>
</mirror>
</mirrors>

[root@hadoopl01 apache-maven-3.0.5]# vi /etc/profile

#MAVEN_HOME
export MAVEN_HOME=/opt/module/apache-maven-3.0.5
export PATH=$PATH:$MAVEN_HOME/bin

[root@hadoopl01 software]#source /etc/profile
IF 4 : mvn -version
3) ant f#k. FtE ANT_HOME Al PATH.
[root@hadoopl01 software]# tar -zxvf apache-ant-1.9.9-bin.tar.gz -C /opt/module/

[root@hadoopl01 apache-ant-1.9.9]# vi /etc/profile

#ANT_HOME
export ANT_HOME=/opt/module/apache-ant-1.9.9
export PATH=$PATH:$ANT_HOME/bin

[root@hadoopl01 software]#source /etc/profile
Ik 4: ant -version
4) %% glibc-headers 1 g++ w20 R:
[root@hadoopl01 apache-ant-1.9.9]# yum install glibc-headers
[root@hadoopl01 apache-ant-1.9.9]# yum install gcc-c++

5) 43 make 1 cmake



[root@hadoopl01 apache-ant-1.9.9]# yum install make

[root@hadoopl01 apache-ant-1.9.9]# yum install cmake
6) fi#JE protobuf , #EAFIM# LG protobuf = FH 5%, /opt/module/protobuf-2.5.0
SR AR AT i %

[root@hadoopl01 software]# tar -zxvf protobuf-2.5.0.tar.gz -C /opt/module/

[root@hadoopl01 opt]# cd /opt/module/protobuf-2.5.0/

[root@hadoopl01 protobuf-2.5.0]#./configure
[root@hadoopl01 protobuf-2.5.0]# make
[root@hadoopl01 protobuf-2.5.0]# make check
[root@hadoopl01 protobuf-2.5.0]# make install

[root@hadoopl01 protobuf-2.5.0]# Idconfig

[root@hadoop101 hadoop-dist]# vi /etc/profile

#L.D LIBRARY_PATH
export LD_LIBRARY_PATH=/opt/module/protobuf-2.5.0
export PATH=$PATH:$LD_LIBRARY_PATH

[root@hadoopl01 software]#source /etc/profile
k4 :  protoc --version
7) 2235 openssl [
[root@hadoopl01 software]#yum install openssl-devel
8) %% ncurses-devel J
[root@hadoopl01 software]#yum install ncurses-devel

B, G TR ORI A E R

5.3 miFIFEG
D fif VRS 3 fopt/ H 5%

[root@hadoopl01 software]# tar -zxvf hadoop-2.7.2-src.tar.gz -C /opt/
2) 3 N\ F| hadoop Y5 ¥ H 5%

[root@hadoopl01 hadoop-2.7.2-src]# pwd

/opt/hadoop-2.7.2-src



3) J#iT maven AT W iF A

[root@hadoopl01 hadoop-2.7.2-src]#mvn package -Pdist,native -DskipTests -Dtar

SERFI R 30 AP A A, BRI AR 4 SUCCESS.

[ INFO] Apache Hadoop Common .............c.eiimnmuuunnnnnnn. SUCCESS [3:35. 0945s]
[ INFO] Apache Hadoop NFS ...... ... .. .. . .. i, SUCCESS [5.0045s]

[ INFO] Apache Hadoop KMS ...... ... ... .. . i, SUCCESS [54. 0275s]

[ INFO] Apache Hadoop Common Project ................ovunn. SUCCESS [0.0225s]

[ INFO] Apache Hadoop HDFS ..... ... .. .. . . . i, SUCCESS [3:58. 444 5]
[ INFO] Apache Hadoop HttpFS .......... .. ... . . i, SUCCESS [1:02.5%5625]
[ INFO] Apache Hadoop HDFS BookKeeper Journal ............. SUCCESS [33.1385]

[ INFO] Apache Hadoop HDFS-NFS ............ ... ... iiiunn. SUCCESS [3.9935s]

[ INFO] Apache Hadoop HDFS Project ............cc.iiiinnn. SUCCESS [0.0225s]
[INFO] hadoop-yarn ... ...t et et e SUCCESS [0.037s]
[INFO] hadoop-yarn-api ...........ouiiiuiiine i SUCCESS [1:26.1195s]
[ INFO] hadoop-yarn-COommOn ... .......uiuueenemnaneeeennns SUCCESS [1:20.0255s]
[INFO] hadoop-yarn=-SerVer ... ...ttt i innnn SUCCESS [0.1685s]

[ INFO] hadoop-yarn-server—-commoOn ... ........oueuueueenennns SUCCESS [9.107s]

[ INFO] hadoop-yarn-server-nodemanager ...............ouuu. SUCCESS [19.867s]

[ INFO] hadoop-yarn-server-web-—proxXy ...........oeeeeeeennn. SUCCESS [3.397s]

[ INFO] hadoop-yarn-server-applicationhistoryservice ...... SUCCESS [7.4325]

[ INFO] hadoop-yarn-server-resourcemanager ................ SUCCESS [17.0785s]

[ INFO] hadoop-yarn-server-tests ..........c.uiuuiuuinnnnnn. SUCCESS [3.9985]

[ INFO] hadoop-yarn-client ............iuiuriiimnnnnnnnn. SUCCESS [5.9625]

[ INFO] hadoop-yarn-server-sharedcachemanager ............. SUCCESS [2.82035s]

[ INFO] hadoop-yarn-applications ............ . coiiiiinnn. SUCCESS [0.0245s]

[ INFO] hadoop-yarn-applications-distributedshell ......... SUCCESS [1.8415s]

[ INFO] hadoop-yarn-applications-unmanaged-am-launcher .... SUCCESS [1.876s]

4) R 64 £ hadoop £ 7F/opt/hadoop-2.7.2-src/hadoop-dist/target T~ .
[root@hadoopl01 target]# pwd

/opt/hadoop-2.7.2-src/hadoop-dist/target

5.4 HBRKEERERTTR
1) MAVEN install i JVM A 474 H
Kb BT 3 AEIAEIC B SCHEAT maven BUBAT SCAFET AT 3 MAVEN_OPT ) heap K/
(PEFE & B MAVEN %% JVM A IRl &, 4
http://outofmemory.cn/code-snippet/12652/maven-outofmemoryerror-method)
2) P IR) maven #i o T RE A 2% BHLZE ) U B B B e B S B 2 PUT TS (—
OIS L)
[root@hadoopl01 hadoop-2.7.2-src]#mvn package -Pdist,native -DskipTests -Dtar
3) Hfeant. protobuf SRR, HF T HLA SRR A LA B, BOF I SE AT S RPN
UL, R HERS

2.7.0 A [ a9 s 1 hittp://www.tuicool.com/articles/IBn63gf




N HREREBRITR
1) By kBEESH . 83 %A Jash yarnx
INFO client.RMProxy: Connecting to ResourceManager at hadoop108/192.168.10.108:8032
2) T PRI E R
3) ip bk B A 1R
4) ssh iz A ELF
5) root A /7 1 atguigu PN FH 7 S B EEREA G —
6) Hc & AHE AL
7) RN
Unable to load native-hadoop library for your platform... using builtin-java classes where
applicable
17/05/22 15:38:58 INFO client.RMProxy: Connecting to ResourceManager at
hadoop108/192.168.10.108:8032
8) datanode A~ namenode 151 i1 it
Namenode 7E format 4] 464k I k23 T B M HRR, blockPoolld A1 clusterld. )
datanode AR, S3RIBGX PR IRIE N H CLAE B bR iR,
— H namenode T format /5, namenode & F51H A8, 1fi datanode 41 RAKIRFFA
JFRH id, #4224 namenode 1451
fi kI, MR datanode 15 R P OB fE . R HTAE 2046 namenode.
9 AR EHLAL IR

java.net.UnknownHostException: hadoop102: hadoop102
at java.net.InetAddress.getLocalHost(InetAddress.java:1475)
at
org.apache.hadoop.mapreduce.JobSubmitter.submitJobInternal(JobSubmitter.java:146)
at org.apache.hadoop.mapreduce.Job$10.run(Job.java:1290)
at org.apache.hadoop.mapreduce.Job$10.run(Job.java:1287)

at java.security.AccessController.doPrivileged(Native Method)

at javax.security.auth.Subject.doAs(Subject.java:415)

DRI




(1) fE/fetc/hosts SCAFH 80 192.168.1.102 hadoopl02
(2) TEHAFRAE hadoop  hadoop000 &4k 44 i

10) datanode £l namenode 33 A2 FIF R g TAE—1

dnode*ﬂ namenodei#f 2 [A] i X ﬁ.‘i:/l\IﬂE ] @ﬁ

1) Z— k)3 A 1A 8

2) AN, JE R datanode

NameNode WA MR, E1E 5 Hinamenode

A S A —5, SECEENIEEA E.
M EREARRE IEH B 5.

Hi ) Y RS BT, T
NameNode datanode L ({115 . CERIALE /tmp,
HRACE T E S, IR E

H 3 R %)

DataNodel DataNode2 DataNode3

1D AT a2 AER, RS word Hrar &, BE-MIK-IE X3 TF. SEET SRR
fftkIpik: JREAZRGMG word FPAHS.

12) jps KIBREC LKA, (HREFENER, RO LITE. RERZAE linux IR H
SN mp H SRR R SRR I N SO, SRR SCRERR I B, 13 B0 JR sl AR .

13) jps AHARL.

JREA: 42)RAr i hadoop  java A AERL, 7FE source /etc/profile SCAF.

14) 8088 3ifi FEHA L

[atguigu@hadoop102 L 1H(]$ cat /etc/hosts

TR T AU

#127.0.0.1  localhost localhost.localdomain localhost4 localhost4.localdomain4

#:1 hadoop102



— HDFS #EiR

1.1 HDFS =4 8%

B BRSO, 7 — MBI RGO BN E AR T T, T4 RS LE T 2
1E RGBT (R A (A TR, 36 DI 5 — b RGOk T8 2 A WLES i scft
KRR RS, HDFS FUE 4 A s SC 5 B R G —Fi
1.2 HDFS #&

HDFS, ‘BRI 2%, ATAERESCr, it F bR fsc s 5k, R4
S, HRZ RS ARk e DL ThRe, SRR MRS 58 & I FR 6

HDFS MEHHE S — BN, LRSI, B IEE. & a TR MR
SR, FEARIE A P HA L P o

1.3 HDFS it s
1.3.1 B8

D mAEE
(L #dE AshRFEZ AR, il g na AR, JEe A
(2) E—AMRIAZKUE, ETUEIIKE.
2) IEA K b
(1) HHRFeE. aeis bR MBOE R GB. TB. L2 PB 2l 1%k :
(2) SCHFRURL: RESSALIEE T RUBLLL L Se AR, B a2 K
3) WAHIE VI ), e RELRIE A — Sk
4) WRJEERMALES L, Ed 2 AL, e,

1.3.2 B
D AEAER EAE VT, =P R EEE, =~ AR,
2) Tk R KBNS AT A7 A
(1) f7fig KBNS, B4 41 NameNode KB I AE RAERESCIE. B SRS
Bo XFERATTELT, K4 NameNode [ P 17 &2 PRI
(2) NSCAFAAAE I Tk 18] 228 SR (8], 233/ T HDFS 1t Hr.
3) HREN. CAHEHEL.



(1) — AR NG, RARte MERRNE;
(2) 037 ¥ append GEND, A2 EESCAEHIBENLE K .
1.4 HDFS ¢HpR 3544

HDFS Architecture

Metadata (Name, replicas, ...): ‘

Metadata ops"[ Namenode /homeffoo/data, 3, ...

. Bicb(\ops

Re?fd Datanodes \‘\.\ Datanodes
T ] J
E @ - - Replication S 'l
m B b CiBlocks
\ S
X - \ /_/" l‘l !

HDFS (#4244 &

XA k) 32 el DY AN B 4 4H Ak 43 994 HDFS Client, NameNode. DataNode £l Secondary
NameNode. T [ 3A 173 514 243X DA AH BGEE 7
1) Client: &% i o

(1) X015 SO EAL HDFS KR, Client #1493 Be—AN—~ ) Block, 4R )5
BEATAE A

(2> 5 NameNode 22 5., SRECCHFRIA BAE B

(3) & DataNode %2 F., BLEXELF 5 ANEHE:

(4) Client $2 it — 2ty &K L HDFS, LLi/H 2803 5% [ HDFS;

(5) Client 7] LAl g — L&y 43K 17 1] HDFS;
2) NameNode: #t/ Master, &R — N FE. FHA.

(1) L HDFS (14 Fr 2% ]

(2) FHEIEH (Block) WLbHE R

(3) Mo BRI A HHE

(4) RIS iR o
3) DataNode: &/ Slave. NameNode FiAfi4, DataNode $44T52FrHIEEAF

(1) FHHSEBR R



(2) PATEIETLA 325 R .
4) Secondary NameNode: F£3F NameNode fJ##%. 4 NameNode £:#2 [ %, B IHAREL
|- ¥ # NameNode 32 {1 55 .

(1) %#Bh NameNode, 73#H3 T1E&;

(2) EWIE I Fsimage 1 Edits, %45 NameNode;

(3) EEAMKNT, "Bk &E NameNode.

1.5 HDFS 323K

HDFS H iSO A F o2 4 B (block), Heity ok /N AT LUl i e B 2 %5 ( dfs.blocksize)
KHE, BRIAK/ME hadoop2.x i A 12 128M, ZRRAH 2 64M.

HDFS HyEREEREAL A HOR, JLH BN T B METF T . RGBS 28 K, L
R AR B ) 2 B K T AR AN RIT AR AL & BT ifs BT 18] o BRI, A — > 2 e
FSCFR) SCA RIS T B e T R i Aok 2

AR SRR A1 2 10ms, 1 A& 513 2 100MB/s, 2 T 8 -1k B A o5 A4 (811 1%,
BATEAH PR N B LA 100MB. BRAAFIEA /N 128MB.

BRI/ : 10ms*100*100M/s = 100M

HDFS SC{A-H /)N

1 £ H block

2 F-hbtE 10ms, RIACHE
F| H bRblock 1 6] Jy
10ms.

blockl

3 bk B[] Sy A i e [] 1)
1%, WA ERIRE.
DRI, A% )
=10ms/0.01=1000ms=1s

block2

4717 B TR AR S R
3k 5 100MB/s

blockn




— HFDS K] Shell #4/E

1) HATE
bin/hadoop fs JH.A4 #ir 4
2) KA
[atguigu@hadoopl02 hadoop-2.7.2]$ bin/hadoop fs

[-appendToFile <localsrc> ... <dst>]

[-cat [-ignoreCrc] <src> ...]

[-checksum <src> ...]

[-chgrp [-R] GROUP PATH...]

[-chmod [-R] <MODE[,MODE]... | OCTALMODE> PATH...]
[-chown [-R] [OWNER][:[GROUP]] PATH...]
[-copyFromLocal [-f] [-p] <localsrc> ... <dst>]
[-copyToLocal [-p] [-ignoreCrc] [-crc] <src> ... <localdst>]
[-count [-q] <path> ...]

[-cp [-f] [-p] <src> ... <dst>]

[-createSnapshot <snapshotDir> [<snapshotName>]]
[-deleteSnapshot <snapshotDir> <snapshotName>]

[-df [-h] [<path> ...]]

[-du [-s] [-h] <path> ...]

[-expunge]

[-get [-p] [-ignoreCrc] [-crc] <src> ... <localdst>]

[-getfacl [-R] <path>]

[-getmerge [-nl] <src> <localdst>]

[-help [cmd ...]]

[-Is [-d] [-h] [-R] [<path> ...]]

[-mkdir [-p] <path> ...]

[-moveFromLocal <localsrc> ... <dst>]

[-moveToLocal <src> <localdst>]

[-mv <src> ... <dst>]

[-put [-f] [-p] <localsrc> ... <dst>]

[-renameSnapshot <snapshotDir> <oldName> <newName>]
[-rm [-f] [-r]-R] [-skipTrash] <src> ...]

[-rmdir [--ignore-fail-on-non-empty] <dir> ...]

[-setfacl [-R] [{-b|-k} {-m|-x <acl_spec>} <path>]|[--set <acl_spec> <path>]]
[-setrep [-R] [-w] <rep> <path> ...]

[-stat [format] <path> ...]

[-tail [-f] <file>]

[-test -[defsz] <path>]

[-text [-ignoreCrc] <src> ...]

[-touchz <path> ...]

[-usage [cmd ...]]




3) iS4
(0) JA3h Hadoop HEHE (J5 i Jm SEHII&0)
[atguigu@hadoopl02 hadoop-2.7.2]$ shin/start-dfs.sh
[atguigu@hadoopl03 hadoop-2.7.2]$ shin/start-yarn.sh
(1) -help: FHiHX M4 SH
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -help rm
(2) -Ist BRHFER
[atguigu@hadoopl02 hadoop-2.7.2]$ hadoop fs -Is /
(3) -mkdir: 7F hdfs -7 H 3%
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -mkdir -p /sanguo/shuguo
(4) -moveFromLocal M A< BY PR I F] hdfs
[atguigu@hadoop102 hadoop-2.7.2]$ touch kongming.txt
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -moveFromLocal ./kongming.txt
/sanguo/shuguo
(5) --appendToFile : JBHI— AR QAR RE
[atguigu@hadoop102 hadoop-2.7.2]$ touch liubei.txt
[atguigu@hadoop102 hadoop-2.7.2]$ vi liubei.txt
A
san gu mao lu
[atguigu@hadoopl02  hadoop-2.7.2]$ hadoop fs  -appendToFile liubei.txt
/sanguo/shuguo/kongming.txt
(6) -cat : WRIIFNEE
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -cat /sanguo/shuguo/kongming.txt
(7 -tail: RoR— AR
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -tail /sanguo/shuguo/kongming.txt
(8) -chgrp + -chmod. -chown: linux St & 48 1 HE—FE, B SO R AR
[atguigu@hadoop102  hadoop-2.7.2]$  hadoop  fs -chmod 666
/sanguo/shuguo/kongming.txt
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -chown atguigu:atguigu

/sanguo/shuguo/kongming.txt



(9) -copyFromLocal: MAH A F 48 F 4% DO 2 hdfs #5452 2%
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -copyFromLocal README.txt /
(10) -copyToLocal: A hdfs ¥ 1 A
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -copyToLocal
/sanguo/shuguo/kongming.txt ./
(11) -cp : M hdfs f—ANE&42H% DL F| hdfs 1 55— M EEAR
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -cp /sanguo/shuguo/kongming.txt
/zhuge.txt
(12) -mv: 7E hdfs H &8sl
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -mv /zhuge.txt /sanguo/shuguo/
(13) -get: Z&[[] T copyToLocal, HifeM hdfs T34
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -get /sanguo/shuguo/kongming.txt ./
(14) -getmerge : &IFFEZANCHE, bl hdfs K H% faaal T £ 4 F:log.1,
log.2,log.3,...
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -getmerge
Juser/atguigu/test/* ./zaiyiqi.txt
(15) -put: %§[7]T copyFromLocal
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -put ./zaiyiqi.txt /user/atguigu/test/
(16) -rm: W BR SR BRSO
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -rm /user/atguigu/test/jinlian2.txt
(17) -rmdir: MHFE= H 3%
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -mkdir /test
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -rmdir /test
(18) -du Gt 3R R ME R
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -du -s -h /user/atguigu/test
2.7 K Juser/atguigu/test
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -du  -h /user/atguigu/test
1.3 K /user/atguigu/test/ README.txt
15 Juser/atguigu/test/jinlian.txt

1.4 K /Juser/atguigu/test/zaiyiqi.txt



(19) -setrep: & & hdfs FF SCE ) BT A B &
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop

/sanguo/shuguo/kongming.txt

Permission Owner Group Size Last Modified Replication

-rW-r--r-- atguigu supergroup 0B 2018/1/23 F4:11:10

fs -setrep 10
Block Size Name
128 MB kongming.txt

XRBEMB AL ALK NameNode HIcsidit, REANSARXRAZAIAE, &
3% DataNode 1. FUOVHATAA 3 G8%, & Wl 3 MEIA, A7 m g in £

10 B, EIAHCA FEILE] 10,



= HDFS & F si#fE

3.1 HDFS & Finif 5 fE &
1) AR E1 ORI R 1 5 G55 UL ) %% 5 1 hadoop jar A EIAEshSCBR AR (4ot

D:\Develop\hadoop-2.7.2),

v FXF () » 07t bigdata » 02_BEESAEIETFFZHadoop » 258 » 01l jarg »

HE - SETit=
2% g L ==
\ _conf 2017/7/4 11:21 ig=
| lib 2017/7/5 14:55
| 00 jdk win 108" B i Bzl 842 ik
|| 01_winl0 FézZittihadoop jarll | 2017/12/10 9:50 o=
|| 02_win7 F@Zidfhadoop jarf | win78) B EErh7/1 1910 =
03_linuxSiZitahadoop jartL 2017/7/119:10  IritE
B hadoop-2.7.2tar.gz 201775423 17:13 2E GZ E
2) fic @ HADOOP_HOME ¥ i54r &
EHETE(D)
rE & "
ComSpec CAWINDOWS\system32\emd.exe
HADOOP_ HOME D:\Develop\hadoop-2.7.2 I
JAVA HOME D:\Develop)Javad
NUMBER_OF PROCESSORS 8
0s Windows NT
Path CA\Program Files (xB6)\Intel\Intel(R) Management Engine Co...
PATHEXT LCOM,.EXE;.BAT,.CMD;.VBS, VBE,.JS,.JSE. WSF, WSH, MSC W

2) HieE Path M B8 &



C\Program Files (x86)\Intel\Intel(R) Management Engine Comp... FE(N)
ChProgram Files\Intel\Intel(R) Management Engine Component...

265ystemRoot?\system32 =tEE)
2%5ystemRootd

SystemRoot\System32\Whem HiE(B)...
26SYSTEMROOTE System 32\ WindowsPowerShellyw1.04

eJAVA_HOME\bin HHpE D)

CH\Program Files (x86)4Intel\Intel(R) Management Engine Comp...
CM\Program Files\Intel\Intel(R) Management Engine Component...
C\Program Files (x86)\Intel\Intel(R) Management Engine Comp... W
ChProgram Files\Intel\Intel(R) Management Engine Component...
%HADOOP_HOME%\bin | TE©O)
%6SCALA HOMES\bin

4) fE— Maven T.f2 HdfsClientDemo

5) TR AL

<dependencies>

<dependency>
<groupld>junit</groupld>
<artifactld>junit</artifactld>
<version>RELEASE</version>

</dependency>

<dependency>
<groupld>org.apache.logging.log4j</groupld>
<artifactld>log4j-core</artifactld>
<version>2.8.2</version>

</dependency>

<dependency>
<groupld>org.apache.hadoop</groupld>
<artifactld>hadoop-common</artifactld>
<version>2.7.2</version>

</dependency>

<dependency>
<groupld>org.apache.hadoop</groupld>
<artifactld>hadoop-client</artifactld>
<version>2.7.2</version>

</dependency>

<dependency>
<groupld>org.apache.hadoop</groupld>




<artifactld>hadoop-hdfs</artifactld>
<version>2.7.2</version>
</dependency>
</dependencies>

6) B4 com.atguigu.hdfs

7) figd HdfsClient 2%

public class HdfsClient{
@Test

public void testMkdirs() throws IOEXxception, InterruptedException,
URISyntaxException{

111 FREOCCA 25t

Configuration configuration = new Configuration();

Il e EAEERE LisAT

/I configuration.set("fs.defaultFS", "hdfs://hadoop102:9000");
/Il FileSystem fs = FileSystem.get(configuration);

Configuration configuration = new Configuration();
FileSystem fs = FileSystem.get(new URI("hdfs://hadoop102:9000"), configuration,
"atguigu™);

12 Bl H
fs.mkdirs(new Path("/1108/daxian/banzhang"));

113 KB
fs.close();

¥

8) PATHEF?
IBATIN AR N E N A4 RR



] Debug Configurations (S

Create, manage, and run cenfigurations @’\

Debug a Java application

B

B A=

MName: HdfsChentDemol
@ Main |D0= Arguments . B4 RE| 4, Classpath | 5 Source | F§ Environment | =1 Commaon

Program argurments:

Applet Wariables..,
Application
[T AMSIBuffer W argurnents:

DHADOOP_USER_NAME=atquigu

Weeking directory:
& Defaults

% Others

@ [ Debug ]|| close |

% P LA hdfs I, RA— N B, BUATELLT, hdfs 2277 3 api 2 A jvm o
RI—ANSECRENE S &4 -DHADOOP_USER_NAME=atguigu, atguigu 4/ /7
Ko
8) VEm: Wi eclipse TENAH HZE, 66 ERER
1.1og4j:WARN No appenders could be found for logger (org.apache.hadoop.util.Shell).

2.1og4j:WARN Please initialize the log4j system properly.
3.log4j:WARN See http://logging.apache.org/log4j/1.2/faq.html#noconfig for more info.

AL H Y sre/main/resources H %R, Hd—N3CfF, fir44 9 logdj.properties”, fE

SCAFRIEA

log4j.rootLogger=INFO, stdout
log4j.appender.stdout=org.apache.log4j.Console Appender
log4j.appender.stdout.layout=org.apache.log4j.PatternLayout
log4j.appender.stdout.layout.ConversionPattern=%d %p [%c] - %m%n
log4j.appender.logfile=org.apache.log4j.FileAppender
log4j.appender.logfile.File=target/spring.log
log4j.appender.logfile.layout=org.apache.log4j.PatternLayout
log4j.appender.logfile.layout.ConversionPattern=%d %p [%oc] - %m%n

3.2 HDFS &Y API #21E

3.2.1 HDFS 34 b4 (JURASEMER)

D 45 AR
@Test
public void testCopyFromLocalFile() throws IOException, InterruptedException,
URISyntaxException {
111 FRECCA 245t
Configuration configuration = new Configuration();




configuration.set("dfs.replication”, "2");
FileSystem fs = FileSystem.get(new URI("hdfs://hadoop102:9000"), configuration,
"atguigu™);

N2 bAEsCf
fs.copyFromLocalFile(new Path("e:/hello.txt"), new Path("/hello.txt™));

113 KB
fs.close();

System.out.printIn("over");

}
2) ¥4 hdfs-site.xml #5 U1 2|51 H (MR H & T

<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsI" href="configuration.xsl"?>

<configuration>
<property>
<name>dfs.replication</name>
<value>1</value>
</property>
</configuration>

3) SR
SR HH (O B umfE i ERE > (2) classpath T BE XL E
AF > (3) AR AR S5 A BRI BC &

3.2.2 HDFS XX F £

@Test
public void testCopyToLocalFile() throws [OException, InterruptedException,
URISyntaxException{
111 FRECCAT 245t
Configuration configuration = new Configuration();
FileSystem fs = FileSystem.get(new URI("hdfs://hadoop102:9000"), configuration,
"atguigu™);

112 $AT N E#RAE

/I boolean delSrc F& A2 7545 Ji SCA-I B

/I Path src 52T # 1) SCAF R4

Il Path dst Fi54 S 23 ) B A%

// boolean useRawLocalFileSystem /& 75 1 i S AL 5
fs.copyToLocalFile(false, new Path("/hellol.txt™), new Path("e:/hellol.txt™), true);




113 RABIR

fs.close();
}
3.2.3 HDFS 3CH-Je i
@Test
public void testDelete() throws IOException, InterruptedException,

URISyntaxException{

111 FRECCAT 245t

Configuration configuration = new Configuration();

FileSystem fs = FileSystem.get(new URI("hdfs://hadoop102:9000"), configuration,
"atguigu™);

112 AT IR
fs.delete(new Path("/1108/"), true);

113 RIABIR

fs.close();
}
3.2.4 HDFS X4 EK
@Test
public void testRename() throws IOException, InterruptedException,

URISyntaxException{

111 FRECCAT 25t

Configuration configuration = new Configuration();

FileSystem fs = FileSystem.get(new URI("hdfs://hadoop102:9000"), configuration,
"atguigu™);

112 AZECCAF 4 FR
fs.rename(new Path("'/hello.txt™), new Path(*'/hello6.txt"));

113 KA B
fs.close();

¥

3.2.5 HDFS X5 &E
BE LR B, K, HEE

@Test
public void testListFiles() throws IOException, InterruptedException,
URISyntaxException{
111 3R 2 5t
Configuration configuration = new Configuration();




FileSystem fs = FileSystem.get(new URI("hdfs://hadoop102:9000"), configuration,
"atguigu™);

112 FRBOCAFVENE
Remotelterator<LocatedFileStatus> listFiles = fs.listFiles(new Path("/"), true);

while(listFiles.hasNext()){
LocatedFileStatus status = listFiles.next();

I s e

Il ST 24 F
System.out.printIn(status.getPath().getName());
I K

System.out.printIn(status.getLen());

I BURR
System.out.printIn(status.getPermission());

Iz 4

System.out.printIn(status.getGroup());

I FREAF R R BA5 S,

BlockLocation[] blockLocations = status.getBlockLocations();

for (BlockLocation blockLocation : blockLocations) {

I SREAE A B ENLTT A
String[] hosts = blockLocation.getHosts();

for (String host : hosts) {
System.out.printin(host);

¥
¥
System.out.println("*---------------- B It 11 | E2 R ");
}
}
3.2.6 HDFS LA ST 24 Wy
@Test
public ~ void  testListStatus()  throws IOException, InterruptedException,

URISyntaxException{

111 FRECCAHBCE AR B
Configuration configuration = new Configuration();
FileSystem fs = FileSystem.get(new URI("hdfs://hadoop102:9000"), configuration,




"atguigu™);

112 AW A AR
FileStatus[] listStatus = fs.listStatus(new Path("'/"));

for (FileStatus fileStatus : listStatus) {

I an R A
if (fileStatus.isFile()) {
System.out.printIn("f:"+fileStatus.getPath().getName());

Yelse {
System.out.printIn("d:"+fileStatus.getPath().getName());

113 KB
fs.close();

¥

3.3 HDFS By 1/0 %3k
3.3.1 HDFS XX k4%

@Test
public ~ void  putFileToHDFS() throws  1OException, InterruptedException,
URISyntaxException {
111 FREOCCA R8¢
Configuration configuration = new Configuration();
FileSystem fs = FileSystem.get(new URI("hdfs://hadoop102:9000"), configuration,
"atguigu™);

112 G A\
FilelnputStream fis = new FilelnputStream(new File("e:/hello.txt"));

113 SRE G i
FSDataOutputStream fos = fs.create(new Path("/hello4.txt™));

14 X+
IOUtils.copyBytes(fis, fos, configuration);

I1'5 KA B
IOUtils.closeStream(fis);
IOQUtils.closeStream(fos);




3.3.2 HDFS XX F £
1) FFR: MHDFS EF#ESCHRIAR e £ .
2) w5 RA:

Il ST #
@Test
public void getFileFromHDFS() throws [OException, InterruptedException,
URISyntaxException{
111 FRECCAT 245t
Configuration configuration = new Configuration();
FileSystem fs = FileSystem.get(new URI("hdfs://hadoop102:9000"), configuration,
"atguigu™);

112 SREU N
FSDatalnputStream fis = fs.open(new Path(*'/hellol.txt™));

13 SRE
FileOutputStream fos = new FileOutputStream(new File("e:/hellol.txt™));

114 FRHTRS P
I0OUtils.copyBytes(fis, fos, configuration);

I1'5 KB
IOUtils.closeStream(fis);
IOUtils.closeStream(fos);
fs.close();

¥

3.3.3 AL HFEEEX
1 FHEHSE B

@Test
public ~ void  readFileSeekl()  throws  IOException, InterruptedException,
URISyntaxException{
111 FRECCAT 25t
Configuration configuration = new Configuration();
FileSystem fs = FileSystem.get(new URI("hdfs://hadoop102:9000"), configuration,
"atguigu™);

112 FREE NG
FSDatalnputStream fis = fs.open(new Path("/hadoop-2.7.2.tar.gz"));

113 G g i
FileOutputStream fos = new FileOutputStream(new




File("e:/hadoop-2.7.2.tar.gz.partl"));

114 FH#% L
byte[] buf = new byte[1024];

for(int i =0 ; i < 1024 * 128; i++){

fis.read(buf);
fos.write(buf);
}
I1'5 5P 35

IOUtils.closeStream(fis);
IOQUtils.closeStream(fos);

¥

2) MEEE

@Test
public ~ void  readFileSeek2()  throws  IOException, InterruptedException,
URISyntaxException{
111 FRECCAT 245t
Configuration configuration = new Configuration();
FileSystem fs = FileSystem.get(new URI("hdfs://hadoop102:9000"), configuration,
"atguigu™);

12 FTTFE N IR
FSDatalnputStream fis = fs.open(new Path("'/hadoop-2.7.2.tar.gz"));

113 EAA N AL E
fis.seek(1024*1024*128);

114 G5 i
FileOutputStream fos = new FileOutputStream(new
File("e:/hadoop-2.7.2.tar.gz.part2"));

I1'5 WX PE
I0OUtils.copyBytes(fis, fos, configuration);

116 KB
IOUtils.closeStream(fis);
IOUtils.closeStream(fos);

}

3) A

7£ window #r 4 & H AT



type hadoop-2.7.2.tar.gz.part2 >> hadoop-2.7.2.tar.gz.partl



9 HDFS HIBEER
4.1 HDFS BEUERTE
4.1.1 HHXXHEBEAN

HDFSI¥ 5 i i 72
it . NameNod
kZal 1 [Alnamenodeii 3K I 4% S {f/user/atguigu/ss.avi ameToce
ate
ert I\ Distributed [«— 2 R AT LB S0 pE
| Filesystem 3 iR _EAEEE— A block (0-128M) , i#iR [Fldatanode TEHR
e 4iz[Fldnl, dn2, dn377 8L, FoRRAX =T SRR
FSDataOut
putStream 8 LA A 52 ik
DataNode1l DataNode2 DataNode3
6 dn1E AT 6 dn2 & T 6 dn3 B LT
- —
5 17 3R 2 7 block £ friE i N,
» | Bytebuffer 5 iR I Bytebuffer 5 AR SIBIE Bytebuffer
7 fEH B packet Jodos o |0} . o[oo o |0 M rrers
N N 3
7 blk_1 7 blk_1 7blk_1

1) & J/iiEid Distributed FileSystem 5[] NameNode 53K A&, NameNode 7 H
RO CAFAE, HRRATAFAE.

2) NameNode &[5 /& % A LA F A%

3) E iR #—A> block FA% FIWEJ 1/ datanode Ik 55 %5 I

4> NameNode j& [ 3 4~ datanode 5 %, 7%y dnl. dn2. dn3.

5) % Pl i FSDataOutputStream FEHLIE R dnl _FAEEHE, dnl W EE R 24k 2L dn2,
SRJE dn2 I H] dn3, KX ANl AE EIE E LTS

6) dnl. dn2. dn3 %% Ni% % .

TR P IFeEAE dnl EAZSE— > block (S MR S S b 12— N A N AF22 A7), LA packet
NFAAT, dnl Y34 packet B2 145 dn2, dn2 445 dn3; dnl &AL —A packet £\ —A
JS2 75 BA B S5 AR S 2

8) 24— block fE 4 5E B2 )5 » %5 /7 i FRKIE >R NameNode =% 55 — A block fI 45 %% . (&
AT 3-7 ).

4.1.2 MKZIRIMES
LEARHII L o, PN S BRI I B AR A T 4 R 7 7GR A B eh, e R




il R R A L2 [ K
SH S T AR HE
TR PN R BIE SR A3 RIS A AT

U h TPr—.

Y TEAR AR o 3K HL AR AR A A9 s TRV s SE 1 O

Distance(/d1/r1/n0, /d1/r/n0)=0 ([F]—15 &l L I¥if) Distance(/d1/r2/n0, /d1/r3/n2)=4 ([Fl— 4 O AR FEAE ERAT 2D
Distance(/d1/r1/n1, /d1/r1/in2)=2 C([al—HL4 EHARE ) Distance(/d1/r2/n1, /d2/r4in1)=6 (AN L5 5D
* HefifdL HeEd2
* Hler1 # Hler2 * B3 Hl4era -m%@rS -*ﬂ%@rG
n-0 <J n-0 n-0 n-0 n-0 n-0
t n-1 { n-1 n-1 n-1 n-1 n-1
n-2 n-2 n-2 n-2 n-2 n-2

B, BB s ol d1 HLAE rl SRS A Lo 0 RURT LAR IR /dL/rind . R X AR L,
X HLg Y DU B B A
REH AR R R .

C\/\ o,

10
9

1

4.1.3 HLZERRA (BIAY S8

1 BT ip Hidk:

http://hadoop.apache.org/docs/r2.7.2/hadoop-project-dist/hadoop-common/RackAwareness. ht




http://hadoop.apache.org/docs/r2.7.2/hadoop-project-dist/hadoop-hdfs/HdfsDesign.html#Dat
a_Replication
2) {RHRA Hadoop Rl A< 11 piidk 4%

SE—ANRIARLE Client FrAbft s b WEREFumEERSL, BEHLE—A.

S AN BIARNEE — AR T A RIS BT = .

= BIAREE AR T FELZE, 15 L

5
[ EIESs | EES HLAEr3
n-0 n-0 n-0
|
|
n-1 n-1y n-1
n-2 n-2 n-2

3) Hadoop2.7.2 B4 fik %
SB—NEIATE Client FrALMTY i o WA IR EERESL, BEHLE —4.
B ARIAMEE — RIS T A FEIHLAE, BEHLST A
BRI T AFNLLE,  BEHLT £

Jeffdl

- HLAEr1 - HlL4Er2 - HLAEr3

n-0 n-0 n-0
|
|

n-1y n-1 n-1




4.2 HDES ﬁ&ﬁﬁﬁ
)z

)i

HDFSHIBHCRIE

bistributed | 1 1 3R TS /user/atguigu/ss.avi NameNode
Flesytem 2 S5 4B E e
TeHE
FS[S):::a"r:)Ut l /user/atguigu/ss.avi
L {[blk_1,blk_2],blk_1,blk_2],[blk_1,blk_2]}

5 R EEblk_2

DataNodel DataNode2 DataNode3

3 iR E#EbIk_1

AR | [7eica ok | [7blc2

7blk_2

1) % /'iiEid Distributed FileSystem [f] NameNode i3k F#30fF, NameNode i@ it 276
s, $RESCAPUITER) DataNode M.

2) Pkik—& DataNode LRI, SRERENL) MRSTHs, 1#REEE

3) DataNode JT#h At 45 % 7 i CANRE AL LTI B R 4 NI, BA packet B AR5

5 o

4) 7z ;i A packet NELIRI, JefEAMEELE, REE A BRI,



F. NameNode F1 SecondaryNameNode

5.1 NN 1 2NN T4

namenode Secondary namenode

NN&2NN T /4L / e \
1 i K A2 75 7 Eicheckpoint i S 52
| (A block ki £ 150byte) R i'}e;kg’;’;?ﬁﬁj% I
2 fifi k4T checkpoint 2) editsH I E R T
4 PAEHCE S N i Ay o

SR 5 AR A
’ B H & e
. H simagé
| 2 52 BOR AR 1 A AN NG A 7 A

/Jusel/atguigu/ss.avi

| edits.001 | fsimage |
.
81 f 44 kfsimay >< 7 #150n

edits.002 fsimage.chkpoint

3IRHNIELE '%E’Jedits ]
—b| edits.inprogress | edits.003 4 # D1 Fsn

\ edlts mprogresJ k

edits.003 J
(D) *Bﬂﬁﬁ: NameNode J&5 )
(1) FHE—Jash NameNode #%4L 5, BiI%E fsimage F1 edits SCfF. @R AZHE —RA

), HEHmE G 0 EREHG ST AL
(2) % sind TCEEHEAT 54 I S A1 oK
(3) NameNode iCx#AE H &, HFHRsIH &
(4> NameNode 7 A 77 Hox et 247 485 0 2502
2) % " MrB: Secondary NameNode T./f

(1) Secondary NameNode ] NameNode /& 75 75 % checkpoint. EL#77 7] NameNode
MR

(2) Secondary NameNode i 3K #47 checkpoint.

(3) NameNode &3 IE1ES [ edits H &

(4) FHR BT g H BRSO V2] Secondary NameNode.

(5) Secondary NameNode fn#d%E H EMBMGMHEBINAE, FHEIF.

(6) A= #8458 S fsimage.chkpoint.

(7) #£ 1 fsimage.chkpoint %] NameNode.

(8) NameNode ## fsimage.chkpoint 5537 iy 44 i, fsimage.



5.2 Fsimage 0 Edits @47
D &

namenode ##% Ak 2 J5, ¥4 7E lopt/module/hadoop-2.7.2/data/tmp/dfs/name/current H 5%
FEAEGTR SO

edits_0000000000000000000

fsimage_0000000000000000000.md5
seen_txid
VERSION
(1) Fsimage SCff: HDFS SCfFRGUeHl i — MK AMERIR & A, Hrh % HDFS
SR RGBT H A1 idnode (K5 514615 S .
(2) Edits 3CfF: 77 HDFS UM RGPTA BOBHRIERIER AR, SIFR GRS AT i
P B HRAEE e 2l 3 3 edits LR
(3) seen_txid SCAFRAFHI R — T, Bdi/a —1 edits_ 1%+
(4) H% NameNode Ji &I # 22K fsimage SCAFERANAE, FEM 00001 FF45 %)
seen_txid HICF A ECFAR AT edits BRI SR #A%,  ORAUE A7 T o B A5 B i

. 2R, ATLLE R NameNode J& 2l OB 0K fsimage A1 edits SCAR3EAT T & 91
2) oiv &% fsimage 31
(1) &% oiv Ml cev i

[atguigu@hadoop102 current]$ hdfs
oiv apply the offline fsimage viewer to an fsimage
oev apply the offline edits viewer to an edits file
(2) FEARIEE
hdfs oiv -p SCPFRMY -i BiAR T -0 Bedfe)m SO Hi it 4
(3) ZHfj| e
[atguigu@hadoop102 current]$ pwd
/opt/module/hadoop-2.7.2/data/tmp/dfs/name/current
[atguigu@hadoopl102 current]$ hdfs oiv -p XML -i fsimage_0000000000000000025 -0
/opt/module/hadoop-2.7.2/fsimage.xml
[atguigu@hadoop102 current]$ cat /opt/module/hadoop-2.7.2/fsimage.xml
BRI xml SO 248 LR eclipse AR xml SCAEA, IRk L. 0 B



R

<inode>
<id>16386</id>
<type>DIRECTORY </type>
<name>user</name>
<mtime>1512722284477</mtime>
<permission>atguigu:supergroup:rwxr-xr-x</permission>
<nsguota>-1</nsquota>
<dsquota>-1</dsquota>
</inode>
<inode>
<id>16387</id>
<type>DIRECTORY </type>
<name>atguigu</name>
<mtime>1512790549080</mtime>
<permission>atguigu:supergroup:rwxr-xr-x</permission>
<nsguota>-1</nsquota>
<dsquota>-1</dsquota>
</inode>
<inode>
<id>16389</id>
<type>FILE</type>
<name>wc.input</name>
<replication>3</replication>
<mtime>1512722322219</mtime>
<atime>1512722321610</atime>
<perferredBlockSize>134217728</perferredBlockSize>
<permission>atguigu:supergroup:rw-r--r--</permission>
<blocks>
<block>
<id>1073741825</id>
<genstamp>1001</genstamp>
<numBytes>59</numBytes>
</block>
</blocks>
</inode>

3) oev i edits SCHF
(1) HEAEE
hdfs oev -p SCPFZRAY -i gt H & -0 B85 SO k45
(2) RSt

[atguigu@hadoop102 current]$ hdfs oev -p

XML




edits_0000000000000000012-0000000000000000013 -0 /opt/module/hadoop-2.7.2/edits.xml
[atguigu@hadoop102 current]$ cat /opt/module/hadoop-2.7.2/edits.xml
B ) xml S 245 UL eclipse AN xml SCHER, %000, oRgs R
wmr.

<?xml version="1.0" encoding="UTF-8"7>
<EDITS>
<EDITS_VERSION>-63</EDITS_VERSION>
<RECORD>
<OPCODE>OP_START_LOG_SEGMENT</OPCODE>
<DATA>
<TXID>129</TXID>
</DATA>
</RECORD>
<RECORD>
<OPCODE>0OP_ADD</OPCODE>
<DATA>
<TXID>130</TXID>
<LENGTH>0</LENGTH>
<INODEID>16407</INODEID>
<PATH>/hello7.txt</PATH>
<REPLICATION>2</REPLICATION>
<MTIME>1512943607866</MTIME>
<ATIME>1512943607866</ATIME>
<BLOCKSIZE>134217728</BLOCKSIZE>

<CLIENT_NAME>DFSClient. NONMAPREDUCE_-1544295051_1</CLIENT _
NAME>

<CLIENT_MACHINE>192.168.1.5</CLIENT_MACHINE>

<OVERWRITE>true</OVERWRITE>

<PERMISSION_STATUS>
<USERNAME>atguigu</USERNAME>
<GROUPNAME>supergroup</GROUPNAME>
<MODE>420</MODE>

</PERMISSION_STATUS>

<RPC_CLIENTID>908eafd4-9aec-4288-96f1-68011d181561</RPC_CLIENTID>
<RPC_CALLID>0</RPC_CALLID>
</DATA>
</RECORD>
<RECORD>
<OPCODE>OP ALLOCATE BLOCK_ID</OPCODE>
<DATA>




<TXID>131</TXID>
<BLOCK_1D>1073741839</BLOCK_ID>
</DATA>
</RECORD>
<RECORD>
<OPCODE>OP SET GENSTAMP_V2</OPCODE>
<DATA>
<TXID>132</TXID>
<GENSTAMPV2>1016</GENSTAMPV2>
</DATA>
</RECORD>
<RECORD>
<OPCODE>0OP_ADD_BLOCK</OPCODE>
<DATA>
<TXID>133</TXID>
<PATH>/hello7.txt</PATH>
<BLOCK>
<BLOCK _ID>1073741839</BLOCK_ID>
<NUM_BYTES>0</NUM_BYTES>
<GENSTAMP>1016</GENSTAMP>
</BLOCK>
<RPC_CLIENTID></RPC_CLIENTID>
<RPC_CALLID>-2</RPC_CALLID>
</DATA>
</RECORD>
<RECORD>
<OPCODE>0OP_CLOSE</OPCODE>
<DATA>
<TXID>134</TXID>
<LENGTH>0</LENGTH>
<INODEID>0</INODEID>
<PATH>/hello7.txt</PATH>
<REPLICATION>2</REPLICATION>
<MTIME>1512943608761</MTIME>
<ATIME>1512943607866</ATIME>
<BLOCKSIZE>134217728</BLOCKSIZE>
<CLIENT_NAME></CLIENT_NAME>
<CLIENT_MACHINE></CLIENT _MACHINE>
<OVERWRITE>false</OVERWRITE>
<BLOCK>
<BLOCK_ID>1073741839</BLOCK_ID>
<NUM_BYTES>25</NUM_BYTES>
<GENSTAMP>1016</GENSTAMP>
</BLOCK>




<PERMISSION_STATUS>
<USERNAME>atguigu</USERNAME>
<GROUPNAME>supergroup</GROUPNAME>
<MODE>420</MODE>

</PERMISSION_STATUS>

</DATA>
</RECORD>
</EDITS>

5.3 checkpoint B [8)i% &
(1) BHEEM T, SecondaryNameNode &ERE— /NS HAT— K.

[hdfs-default.xml]

<property>
<name>dfs.namenode.checkpoint.period</name>
<value>3600</value>

</property>

(2) — o — IRERAE A, 43 EREUAE] 1 B /58, SecondaryNameNode $/7

QW\D

<property>
<name>dfs.namenode.checkpoint.txns</name>
<value>1000000</value>
<description>#{F Zh{F Yk Hi</description>
</property>

<property>
<name>dfs.namenode.checkpoint.check.period</name>
<value>60</value>
<description> 1 7 7 — VR4 Yk B </description>
</property>

5.4 NameNode #{FEALHE
NameNode #F& 5, 7T LRI A0 A 77 i34 2 250405 -
J5E—: ¥ SecondaryNameNode H##E# I 2| NameNode FAEEE I H 3%

1) kill -9 namenode HEFE

2) JHIFx NameNode 774 % (/opt/module/hadoop-2.7.2/data/tmp/dfs/name)
[atguigu@hadoop102 hadoop-2.7.2]$ rm -rf
/opt/module/hadoop-2.7.2/data/tmp/dfs/name/*
3) # Il SecondaryNameNode %4 % Ji2 NameNode 77fif £ 4 H 3%



[atguigu@hadoop102 dfs]$ scp -r
atguigu@hadoop104:/opt/module/hadoop-2.7.2/data/tmp/dfs/namesecondary/* ./name/
4) FH1JE 3l namenode
[atguigu@hadoop102 hadoop-2.7.2]$ shin/hadoop-daemon.sh start namenode
¥ = . fF H -importCheckpoint % M jJ3 3 NameNode ¢ # ##E, MW ¥
SecondaryNameNode H##E#% I 2] NameNode H3FH.
1) &84 hdfs-site.xml H ]

<property>
<name>dfs.namenode.checkpoint.period</name>
<value>120</value>

</property>

<property>
<name>dfs.namenode.name.dir</name>
<value>/opt/module/hadoop-2.7.2/data/tmp/dfs/name</value>
</property>

2) kill -9 namenode %

3) MR NameNode 7% %E (Jopt/module/hadoop-2.7.2/data/tmp/dfs/name)
[atguigu@hadoop102 hadoop-2.7.2]$ rm -rf
/opt/module/hadoop-2.7.2/data/tmp/dfs/name/*
4) tn % SecondaryNameNode A~ fil NameNode 7 — AN EHL A5 45 L, FEWH
SecondaryNameNode 77 fi %4 7 H 5% #% U1 2] NameNode 17 fiff #0420 H 3%, FH- Mk

in_use.lock 344,

[atguigu@hadoop102 dfs]$ scp -r
atguigu@hadoop104:/opt/module/hadoop-2.7.2/data/tmp/dfs/namesecondary ./

[atguigu@hadoop102 namesecondary]$ rm -rf in_use.lock

[atguigu@hadoop102 dfs]$ pwd
/opt/module/hadoop-2.7.2/data/tmp/dfs

[atguigu@hadoop102 dfs]$ Is
data name namesecondary

5) FAMEREHE (GFfF—2 otrl+e S5 5)

[atguigu@hadoop102 hadoop-2.7.2]$ bin/hdfs namenode -importCheckpoint

6) J23) namenode



[atguigu@hadoop102 hadoop-2.7.2]$ shin/hadoop-daemon.sh start namenode

55 SHREEA
D g

NameNode &z}, 150k Mg/ (fsimage) A WAE, HHUTwEEHE Cedits)
HIR IR . — BLAE AAE P RS S R T BRI g, 61— RY fsimage SCF
M=% HE. A, NameNode JT46HWr DataNode %K. {H/21t%], NameNode
IBATFE 24, BT NameNode 11930 R Gon 1% 7 i R 2 R 3 o

R G0 RO Bt b B JF A & B NameNode ZE47 1, 1 S LA B 51 26 1) T 0 A7 i 72
DataNode "', 7£ RSt % /£ ], NameNode £ 75 Py 77 H AR B3 BT 4 Hedr B A5 2.
fE22 AR, %4> DataNode 4= i) NameNode & 3% T i H 5115 ., NameNode T fiF
R EZ PN EEEZ)E, BIA & RUET Xt 2% .

ARG L B/ NEI A5, NameNode 237E 30 A0 2 5 ftiR i 22 i Frif i)
AIAS 6 AF AR I R TE B U RGP 99.9% ) Bl 2 B/ @il A i) CBRAA A -
dfs.replication.min=1). 7 J& 21— AKINI# AL 1 HDFS 25K, KA R G8hid 5 (T B,
JiTEA NameNode A2 N\ 2 1.

2) FEAIEIL

MR T2, ARIVTEERE (5#E). EME3ERUG, B3R I %

o

(1) bin/hdfs dfsadmin -safemode get (Thfesid: BHE BN
(2) bin/hdfs dfsadmin -safemode enter (DhRefEIA: BN ZEHEARE)

(3) bin/hdfs dfsadmin -safemode leave (Ih
(4) bin/hdfs dfsadmin -safemode wait (Ih
3) M
BN S5 2 4ot
(D Jek N2z 4piis
[atguigu@hadoop102 hadoop-2.7.2]$ bin/hdfs dfsadmin -safemode enter
(2) $AT TR EA
i — A
#1/bin/bash

ik BT LEAIRE)
ik A LA




bin/hdfs dfsadmin -safemode wait

bin/hdfs dfs -put ~/hello.txt /root/hello.txt

(3) HITHF—AEH, AT
[atguigu@hadoop102 hadoop-2.7.2]$ bin/hdfs dfsadmin -safemode leave

5.6 NameNode Z B RECE
1) NameNode FJAM H % r] IECE 2 Ay, HENHRAFA SME, B 7 el &k,

2) AARREWT:
(1) £ hdfs-site.xml SCAEFRIEINUNTR N2

<property>
<name>dfs.namenode.name.dir</name>
<value>file:///${hadoop.tmp.dir}/dfs/namel,file:///${hadoop.tmp.dir}/dfs/name2</v
alue>
</property>

(2) fZ IR, MIFR data A1 logs H BT £ -
[atguigu@hadoop102 hadoop-2.7.2]$ rm -rf data/ logs/
[atguigu@hadoop103 hadoop-2.7.2]$ rm -rf data/ logs/
[atguigu@hadoopl04 hadoop-2.7.2]$ rm -rf data/ logs/

(3) M AERIFEB).

[atguigu@hadoop102 hadoop-2.7.2]$ bin/hdfs namenode —format
[atguigu@hadoopl02 hadoop-2.7.2]$ shin/start-dfs.sh

(4) HEL
[atguigu@hadoop102 dfs]$ Il
SHE 12
drwx------ . 3 atguigu atguigu 4096 12 A 11 08:03 data

drwxrwxr-x. 3 atguigu atguigu 4096 12 H 11 08:03 namel
drwxrwxr-x. 3 atguigu atguigu 4096 12 H 11 08:03 name2



75 DataNode

6.1 DataNode T{E#1 4l

DataNode T_/EH L

NameNode

JeHHE
2 Datanodel i3 it & 3

A3l JE 5 R 105 B A IR
i 4 PRI datanode2 [0k, TIIA
w, OBk E AT AT

3LMERR ( s
1/J\B‘f2 AT nameﬁ:odeié‘ﬁ
ARER. datanode(f i 4

DataNode3

DataNodel DataNode2

block2

Bl B, REIGA
I %

block1

g, BRI, BRI
Ff )R

block3
L CENE L SENEVEZIR

R ) EEK

block3

B BARICEE. RAN,
I T

blockl

EVC/TNIEE/ s SN L 7N
I Tk

block2

Bl BORICRE, RRA,
I ek

D — Ml PAE DataNode _E DA AAFREAEREAEL I, AT, — B A

5, — A RIuHIE ORI AR, S AR, DRI TR

2) DataNode /= 3l 1] NameNode vEM, id)5, FMITE (1 /0D K15 NameNode I
T HIERAE S

3) LB S 3 B IR, LBk [EIZ5 A E NameNode 441% DataNode 14y 4 21 &2 il B 4%
WS —EhLE, SR EdE . AU 10 70 Bhi A IR RS DataNode ik,
WA AAZAT AT o

4) SEREAT Al BLZ2 A IMNAGE H —2ehL g%
6.2 HiETTEM

1) 4 DataNode 28X block FEf {5, ‘&2 it5 checksum.
2) W5 1 checksum, 5 block €1 R EA—FE, ¥iHH block & 4R,

3) client B H:Ath DataNode F ] block.

4) datanode 7£ -G J5 A HHIEAE checksum.



JEUG R XIS s B R

%"%fﬁﬁiﬂﬁﬁ %T%Tfﬁ%‘& %%fﬁﬁiﬁl?ﬁﬁ %T%%TEE&&
0100 0001 0 2 Aty 0100 0011 0

(SR E %T%Ta%{ﬁ - (SREZ e %T%*f‘a%ﬁ{j

| |

0100 1001 1 0100 1001 1

X

s orokegefy  TEMEERERT e crcﬁal%ﬁi

creiti, RJE l
piilEzpusdib]

0100 1001 110 |  crefufitian 0100 1001 110
, Bah—H

6.3 F&EMNRSHIZE

DataNode #EFEFET B M 4% i % id & DataNode J&i% 5 NameNode J#{%, NameNode 4~
S RIEZ RAE NAET, B — B Ia], 3K B [A) R RRAE RN NG . HDFS BRA i
Iy 10 734 +30 70 A0SR e SGEIS IS [E] 2y timeout,  JUIEE I ISR THERL A

timeout =2 * dfs.namenode.heartbeat.recheck-interval + 10 * dfs.heartbeat.interval.

M ERIA I dfs.namenode. heartbeat.recheck-interval K/~ 5 7344, dfs.heartbeat.interval £k
K3,

s B R A2 hdfs-site.xml Ao & SCHEH 1 heartbeat.recheck.interval [ 547 =45,

dfs.heartbeat.interval [ 547 R FD

<property>
<name>dfs.namenode.heartbeat.recheck-interval</name>
<value>300000</value>

</property>

<property>
<name> dfs.heartbeat.interval </name>
<value>3</value>

</property>

6.4 IRITFIEIED =
0) ks

B 2 T RO K, RO RO, S5 RS A 2 I D R S A7 R
BITESR, B B AR B A TR IR A 5 5




1 s
(D safE—& B
(2) B ip Huhk Al FHL A FR
(3) B2 xsync ST, I35 fUR) ssh Jo%5 & I &
(4) MHIBR K HDFS SO 5 St 8 A7 (1 S0
/opt/module/hadoop-2.7.2/data
2) JRACHT T R IR
(1) #£ namenode [¥)/opt/module/hadoop-2.7.2/etc/hadoop H 3% 1%k dfs.hosts S 14
[atguigu@hadoop105 hadoop]$ pwd
/opt/module/hadoop-2.7.2/etc/hadoop
[atguigu@hadoop105 hadoop]$ touch dfs.hosts
[atguigu@hadoop105 hadoop]$ vi dfs.hosts
I EHARR CREHT RIS 2D
hadoop102
hadoop103
hadoop104
hadoop105

(2) 7 namenode [¥] hdfs-site.xml Bt & SC 4380 dfs.hosts J& 14

<property>
<name>dfs.hosts</name>
<value>/opt/module/hadoop-2.7.2/etc/hadoop/dfs.hosts</value>
</property>

(3) Rl namenode

[atguigu@hadoop102 hadoop-2.7.2]$ hdfs dfsadmin -refreshNodes
Refresh nodes successful
(4) H3H resourcemanager i &1
[atguigu@hadoop102 hadoop-2.7.2]$ yarn rmadmin -refreshNodes
17/06/24 14:17:11 INFO client.RMProxy: Connecting to ResourceManager at
hadoop103/192.168.1.103:8033
(5) 7F NameNode [¥] slaves ST+ 3 gt AL Fx

4 105



hadoop102
hadoop103
hadoop104
hadoop105
(6) iy J3 BT B a5 N U B 2R
[atguigu@hadoop105 hadoop-2.7.2]$ shin/hadoop-daemon.sh start datanode
starting datanode, logging to
/opt/module/hadoop-2.7.2/logs/hadoop-atguigu-datanode-hadoop105.out
[atguigu@hadoop105 hadoop-2.7.2]$ sbin/yarn-daemon.sh start nodemanager
starting nodemanager, logging to
/opt/module/hadoop-2.7.2/logs/yarn-atguigu-nodemanager-hadoop105.out
(7) 7£ web g FRI AR ok
3) WURBHEAIMT, AT LA fir & SEELARRE ) P17
[atguigu@hadoop102 shin]$ ./start-balancer.sh
starting balancer, logging to
/opt/module/hadoop-2.7.2/logs/hadoop-atguigu-balancer-hadoop102.out
Time Stamp Iteration# Bytes Already Moved Bytes Left To Move

Bytes Being Moved

6.5 IREIABIED =

1) 7£ namenode [J/opt/module/hadoop-2.7.2/etc/hadoop H 3% K€1) dfs.hosts.exclude 314
[atguigu@hadoop102 hadoop]$ pwd
/opt/module/hadoop-2.7.2/etc/hadoop
[atguigu@hadoop102 hadoop]$ touch dfs.hosts.exclude
[atguigu@hadoop102 hadoop]$ vi dfs.hosts.exclude
IR EHLALFR (ELEEAAHIY )
hadoop105

2) f£ namenode [¥] hdfs-site.xml fic & SC4 A 140 dfs.hosts.exclude J&

<property>
<name>dfs.hosts.exclude</name>
<value>/opt/module/hadoop-2.7.2/etc/hadoop/dfs.hosts.exclude</value>




‘ </property>

3) Ml#Hr namenode. Jill3#T resourcemanager
[atguigu@hadoop102 hadoop-2.7.2]$ hdfs dfsadmin -refreshNodes
Refresh nodes successful
[atguigu@hadoop102 hadoop-2.7.2]$ yarn rmadmin -refreshNodes
17/06/24 14:55:56 INFO client.RMProxy: Connecting to ResourceManager at
hadoop103/192.168.1.103:8033
4) 7 web W 2E, BT AFPIRAA decommission in progress GEA%HT), i BIEHE 15 &

A R IR AT

hadoopl105:50010 0 DecommissionIn | 9.72GB 19011 413GB 54 GB 13 190,11 0 2.7.2
(192.168.1.105:50010) Progress MB MB

(1.91%)

5) SEFFIRIR T BURAA decommissioned (BT B B Hill 52 R, A5 IEAZ1T i S SR A
PESS . VER: WUREIAECE 3, R ANTET 3, EARBRRIIN, FEBKEIA
B A HeiE .

hadoop105:50010 0 972GB 19011 413GBE 54GEB 13 190.11 0 272

(192.168.1.105:50010) MB MB
(1.91%)

[atguigu@hadoop105 hadoop-2.7.2]$ shin/hadoop-daemon.sh stop datanode
stopping datanode
[atguigu@hadoop105 hadoop-2.7.2]$ sbin/yarn-daemon.sh stop nodemanager
stopping nodemanager
6) A include SCAF A MIBRIBABEN £, FHISATRIE 9 R A 4
(1) M namenode 1 dfs.hosts T4 i 5 18 4% 5 55 hadoop105
hadoop102
hadoop103
hadoop104
(2) ¥ namenode, il resourcemanager
[atguigu@hadoop102 hadoop-2.7.2]$ hdfs dfsadmin -refreshNodes
Refresh nodes successful
[atguigu@hadoop102 hadoop-2.7.2]$ yarn rmadmin -refreshNodes

17/06/24 14:55:56 INFO client. RMProxy: Connecting to ResourceManager at



hadoop103/192.168.1.103:8033
7) M namenode ) slave SCA4H iR IB £ 715 55 hadoop105
hadoop102
hadoop103
hadoop104
8) AR IEA LT, T UL fir & SEIL AR Y PP 4

[atguigu@hadoop102 hadoop-2.7.2]$ sbin/start-balancer.sh

starting balancer, logging to
/opt/module/hadoop-2.7.2/logs/hadoop-atguigu-balancer-hadoop102.out
Time Stamp Iteration# Bytes Already Moved Bytes Left To Move
Bytes Being Moved

6.6 Datanode % E RE. &

1) datanode 1] ABC B B2 A H 3%, BASHFAAMHEIEA M. B BdEA 2RI,
2) AR EWT:

hdfs-site.xml

<property>
<name>dfs.datanode.data.dir</name>

<value>file:///${hadoop.tmp.dir}/dfs/datal,file:///${hadoop.tmp.dir}/dfs/data2</value>

</property>




+ HDFS 2.X ¥tk
7.1 EHEHEEN

1) scp SEILPIAN AR N 18] ) S A2 il

scp -r hello.txt root@hadoop103:/user/atguigu/hello.txt Il #E push

scp -r root@hadoopl03:/user/atguigu/hello.txt hello.txt I %1 pull

scp -r root@hadoop103:/user/atguigu/hello.txt root@hadoopl04:/user/atguigu  //72iE i A
Mo AL R SE B AN AR ENURI SO B A RAE AN R E AL 18] ssh A BC B RITE LT
AR %07 s
2) R H discp #ir 4 SLBLH A hadoop HEHE 2 1] {38 U3 K04 & il

[atguigu@hadoop102 hadoop-2.7.2]$ bin/hadoop distcp

hdfs://haoop102:9000/user/atguigu/hello.txt hdfs://hadoop103:9000/user/atguigu/hello.txt

7.2 Hadoop 7744
1) hdfs #fif /NSO Bicn
BN BHZ YA, AP o B A7 4% /£ NameNode FIA A7, [tk hadoop f#fif
NS ARE AR AR E RN U248/ NameNode 1 RIRHR 73 A7 (HIE R, FE6k
INSCA i 5 B R R A A R AT I e SO T N T 5 B i T A U e AN 18 2 il
—> IMB HISCAFBUR /N 128MB HIBRAT A, (T2 IMB IRE#E A1, T A2 128MB.
2) fERAFE NS INEZ —
Hadoop 43 fFE HAR SCfF, A& — AR sC A TR, EXRCfF4# N HDFS
He, 7EW/> NameNode WAZMHHRIFEIRS, FVFX SCHEATEA RV R . HAAisk, Hadoop
FFAY SN I & — N — AT S, X NameNode i 5 #1& —AN344, k2> T NameNode
I AF
3) FEflsLiR
(1) TEFD) yan #F2
[atguigu@hadoop102 hadoop-2.7.2]$ start-yarn.sh
(2) AR
f/user/atguigu H 3% B BT A SO VRS B — Y myhar.har FOVIAS SO, FR3E I8
S SCAAE % B luser/my B£42 T .



[atguigu@hadoopl02 hadoop-2.7.2]$ bin/hadoop archive -archiveName myhar.har -p

Juser/atguigu  /user/my

(3) BH I
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -Isr /user/my/myhar.har
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -Isr har:///myhar.har

(4) AR
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -cp har:/// user/my/myhar.har /*

Juser/atguigu

7.3 RIAEE
PRI T3 B A — Ao AL BIE RI B SO, e m E— A k. 45
NRANS, A=t
1) EARIEE
(1) hdfs dfsadmin -allowSnapshot 4% (Zhaedid: JFBHEeE H AR IhEE
(2) hdfs dfsadmin -disallowSnapshot 4% (IhRefiid: ZEHEe H X EThae, B
N
(3) hdfs dfs -createSnapshot %1% (ThReftiad: it H xR
(4) hdfs dfs -createSnapshot #42 %P8 (ThREFEIR: 5 E LFREIERIRD
(5) hdfs dfs -renameSnapshot #%7% IHZFR Frafk  (BhRefld: Fay B
(6) hdfs IsSnapshottableDir (DyReAR: FH 417 H -~ e ar P H 50
(7) hdfs snapshotDiff #%1% 1 #%4% 2 (Thfehd: bREm/ MR B AR k)
(8) hdfs dfs -deleteSnapshot <path> <snapshotName>  (ThAgHEIR: kPR
2) RIS
(1 JFRZERRE B SRR IR T RE
[atguigu@hadoop102 hadoop-2.7.2]$ hdfs dfsadmin -allowSnapshot /user/atguigu/data

[atguigu@hadoop102 hadoop-2.7.2]$ hdfs dfsadmin -disallowSnapshot

/user/atguigu/data
(2> X H xR
[atguigu@hadoop102 hadoop-2.7.2]$ hdfs dfs -createSnapshot /user/atguigu/data

Bt web 17 4] hdfs://hadoop102:50070/user/atguigu/data/.snapshot/s.....// TRIEFIE



A AR [ s B
[atguigu@hadoop102 hadoop-2.7.2]$ hdfs dfs -Isr /user/atguigu/data/.snapshot/
(3) FREAIREI ARG
[atguigu@hadoop102 hadoop-2.7.2]$ hdfs dfs -createSnapshot /user/atguigu/data
miao170508
(4) Har PRI
[atguigu@hadoop102 hadoop-2.7.2]$ hdfs dfs -renameSnapshot /user/atguigu/data/
miao170508 atguigul70508
(5) Bt =4i FH 7 B vl B
[atguigu@hadoop102 hadoop-2.7.2]$ hdfs IsSnapshottableDir
(6) ELEZPIANIRIE H AR Z Ak
[atguigu@hadoop102 hadoop-2.7.2]$ hdfs snapshotDiff
/user/atguigu/data/ . .snapshot/atguigul70508
(7D PR R
[atguigu@hadoop102 hadoop-2.7.2]$ hdfs dfs -cp

Juser/atguigu/input/.snapshot/s20170708-134303.027 /user

7.4 [EIYE

1) BRI
ERIAE fs.trash.interval=0, 0 /=8 mIWal, W] LABCE MR SCIF A7 I ] o
BRIME fs.trash.checkpoint.interval=0, 2% [FIUSC ¥ IR (] o i S48 0, MIHZAE %
A fs.trash.interval [¥] 2408 A%

K fs.trash.checkpoint.interval<=fs.trash.interval .



[E]igih

fs.trash.checkpoint.interval=10
IR FEABR ST

X anE

fs.trash.interval=60

2) Ja Bl
B4 core-site.xml, [t & 17 3% RIS 1E] )y 1 2%

<property>
<name>fs.trash.interval</name>
<value>1</value>

</property>

3) B M
[t AESERE TR IR % 4% Juser/atguigu/. Trash/....
4) AE Sy )b [l F - 44 R
BEANBLIR El F P 4 B, BRI drwho, B ECA atguigu HI

[core-site.xml]

<property>
<name>hadoop.http.staticuser.user</name>
<value>atguigu</value>

</property>

5) IR MR SO AN it [, 75 29 F moveToTrash() A4 #E A [l iz
Trash trash = New Trash(conf);
trash.moveToTrash(path);

6) Pk [ WArt Bt
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs
Juser/atguigu/. Trash/Current/user/atguigu/input Juser/atguigu/input

7) T2 Bl
[atguigu@hadoop102 hadoop-2.7.2]$ hadoop fs -expunge

-mv
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J\ HDFS HA & W H
8.1 HA #if

1) Frid HA Chigh available), BIE R (7%24 /NEFASH TR 55D
2) S e AT Y g R 1) SR S T o B R o HA P48 SR U8 1% 3 s AN 2L HA AL«
HDFS 1 HA # YARN 1] HA.
3) Hadoop2.0 Z /i, 7t HDFS £+ NameNode 77E #. S #itf% (SPOF).
4) NameNode F:24£ LL T AT THIF M HDFS 484

NameNode Hl#s A A &40, WEbl, RO IR, BERE R G HE

NameNode HlL#s T2, GIEERME BEAETSE, L SRt oAt

HDFS HA DhfgidEid it & Active/Standoy %1~ nameNodes SZELE£ERE % NameNode
AR BRI n SR LR, AL A I B L T T R, I Tl A Ty
F NameNode 1R PR EIVIH 2] 5340 — G HLAS
8.2 HDFS-HA T{E#l#l
1) JEIE X namenode Ji4 Bk B o5
8.2.1 HDFS-HA T/EE &
D o E ) AR E SR

PWAF R % H ORAF — B o B8

Edits H & R Active RZ5 1 namenode 5 & 7T AU E 445 s

P> namenode # 7] LAY edits;

=1 edits JE — M ILEAAMHE T E I (gjournal AT NFS FA 5L
2) WE ARG E I RER R

ST — zkfailover, “HBETER—AN namenode FTTE T s, f—A zkfailover 1 5t i
£ H C /£ namenode 153, AT zk #ATIRESARR, HHEBATIRESVIHNS, H zkfailover
KA TTUI, V)4 75 ZL7 1k brain split IR K A4
3) WARIER A NameNode 2 [ FEWS ssh Jo 2 % 5% o
4) B&E (Fence), HI[A—IZI{XANA —1 NameNode X 4h2 it ik 55

% Java —KEHE —iiim —python N TR GEREIFE, HEVN: MESEM
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8.2.2 HDFS-HA H 3 iR#e# TAEHLH

AT 2% ) T4 F 74 hdfs haadmin -failover FaHAT#e56#, EZMBAT, BMEDLAL
NameNode .22k, ARG HA L BN NameNode #4752 2154l NameNode, T Ifi %>
IR B AE HA BT MR . HE MRy HDRS FRE 8GN 1 PB4t
ZooKeeper F ZKFailoverController (ZKFC) i##£. ZooKeeper s&4E4 /& b4, @A
7 i 1 6 KA 1) AR A AL R R T IR SS . HA B Bl R e B R T
ZooKeeper f1LL T DhfE:

1) WA SR R4 NameNode 78 ZooKeeper 144 | — N A L%, WML
P HA T, ZooKeeper HY 25 2% 1, ZooKeeper i %1% —4> NameNode 75 % i /2 i fe 4 1% .

2) AL NameNode #%#,: ZooKeeper H&fit 1 — /M a7 5 FIAL i B T ME— I e — A0
A active R# . Wi HHTHAX NameNode #ii5t, 55—/ sl BE M ZooKeeper $R43 455 i HE
HMITLAZR e N 1Z A BLA% NameNode.

ZKFC J& H ol B i i o5 — N dlfF, /2 ZooKeeper H% /7 b, 1M HLANE PE
NameNode IR . £1Mi21T NameNode =L HIZ1T 7 —4> ZKFC # 7%, ZKFC f133:

DRI : ZKFC fi F— /M B G 2 iy 4 & #AHb ping 5 2 7247 7] LAY NameNode,
H51% NameNode A2 I # ] 5 fi# BER &5, ZKFC YONIZ Y SRR . a0 5% S i, 7R
SEEHENAME ROIRAS R R I 23 AR R T RO AR Y o

2) ZooKeeper &iE & . 47 NameNode &), ZKFC {##:—NE ZooKeeper
TSGR A NameNode 4bF active JIRZS, ZKFC L {fHr— MK znode 4,
ZHUEM T ZooKeeper X Fi 8 11 i HISCHF, MR SR L, BUY 0K H SR -

3) ET ZooKeeper i HE: 15 A1 NameNode & i, H ZKFC KILEH HER
WA ATREA znode 81, TR E CIRBUZE. W), WE ESRA TERE, JEfisie
A7 B R AR DA A b NameNode A active. iR #% HERE 5 Al T F6A 10 T3l i i
R AL, B St SR B 2 T B4 NameNode, 48 J5 A< 1 NameNode %ty active IR 45 .

% Java —KEHE —iiim —python N TR GEREIFE, HEVN: MESEM



» HDFS-HA B FE 1
Zookeeper /IR %

[FJies IR A Active tR 2

ActvelN s

4.‘ %2 }‘_ namenodeff A1t i #brain split.
- By IR PR 2

1) sshRIEkillFE 4

Edits TR S5 gjournal 2) WA A E AR
[ )

Name node active Name node

A7 R IR e HE

standby

4 547 7 HEnamenode, By 1F il 72
ssh kill -9 namenodeilf 5

edits

fsimage

7 WA finamenode, P AActive
Zkfc
Failover controller
6 KL 4z

ITER

2 R BIREE
Zkfc
Failover controller

Zookeepers /™ 3iii

3 jli %1 73— 3 NameNode fJzkfc
S Zookeeper % ' ¥

5 Qisshh
PAES UL

= e Yl o
|

8.3 HDFS-HA &8 i &

8.3.1 MIFHEL

D P

2) B ENA S T4 1P ik st

3) KB ki

4) ssh G %85

5) %4 DK, MLEMEAZES

8.3.2 MRIEER:
hadoop102 hadoop103 hadoop104
NameNode NameNode
JournalNode JournalNode JournalNode
DataNode DataNode DataNode
ZK ZK ZK

ResourceManager

NodeManager NodeManager NodeManager

8.3.3 AL B Zookeeper 7
0) R

#£ hadoop102. hadoop103 Al hadoop104 =47 s I #5 Zookeeper .

TEA B M

p=iN

% Java —KE#E —drdy —python N T REZER R4, AT EEVIA: &
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1 k23
(1) f# )% zookeeper ¢3¢ £l %|/opt/module/ H 5% T
[atguigu@hadoopl02 software]$ tar -zxvf zookeeper-3.4.10.tar.gz -C /opt/module/
(2) f£lopt/module/zookeeper-3.4.10/ix 4™ H s T 617 zkData
mkdir -p zkData
(3) =4 /opt/module/zookeeper-3.4.10/conf iX /™ H 3% 1 zoo_sample.cfg >4 zoo.cfg
mv zoo_sample.cfg zoo.cfgy
2) Wi E zoo.cfg 1
(1) AARBCE
dataDir=/opt/module/zookeeper-3.4.10/zkData
Enan T RCE
HEHHHHHHHHH R ClUSter i HHHEHHETHEHH T
server.2=hadoop102:2888:3888
server.3=hadoop103:2888:3888
server.4=hadoop104:2888:3888
(2) K& SHUR
Server.A=B:C.D.
AT, FOREA RIS RS &
B fe XMk 25 2511 ip ik
C RIX MRS 4 SR I Leader AR 55 2% 28 3045 B 1) 115
D &8RP H Leader RS ae+H: 1, M HORE BT IEZS, LR — DY
Leader, M XA 1 A0 FH SRAAAT 126 28 I IR 55 4 AH EL3E 13 6 o 1
SRR UL E — A myid, XANSCHHE dataDir Hag R, XA SO LA — s
Wi A WIME, Zookeeper & s B SCAF, =2 B EHE S zoo.cfg BLHMACEE B
T ] BT 3] A2 MR server .
3) SERFRAE
(1) fE/opt/module/zookeeper-3.4.10/zkData H 5% 17— myid 314
touch myid

I myid SO, R EEALE linux BLHE G, 1F notepad++ FLTER 1 BE LAY

% Java —KREHE —Aius —python N TR GETR FE, WTEHEVIM: WEASEM
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(2) % myid SCIF

vi myid

FECHE AR server XtRII45: 0 2
(3) ¥ N B 11 zookeeper F| HABHLES I

scp -r zookeeper-3.4.10/ root@hadoop103.atquigu.com:/opt/app/

scp -r zookeeper-3.4.10/ root@hadoopl04.atquigu.com:/opt/app/
o eg myid LR AR 3, 4

(4) 45 )5 3l zookeeper

[root@hadoopl02 zookeeper-3.4.10]# bin/zkServer.sh start

[root@hadoopl03 zookeeper-3.4.10]# bin/zkServer.sh start

[root@hadoopl04 zookeeper-3.4.10]# bin/zkServer.sh start
(5) HERS

[root@hadoopl02 zookeeper-3.4.10]# bin/zkServer.sh status

JMX enabled by default

Using config: /opt/module/zookeeper-3.4.10/bin/../conf/zoo.cfg

Mode: follower

[root@hadoopl03 zookeeper-3.4.10]# bin/zkServer.sh status

JMX enabled by default

Using config: /opt/module/zookeeper-3.4.10/bin/../conf/zoo.cfg

Mode: leader

[root@hadoopl04 zookeeper-3.4.5]# bin/zkServer.sh status

JMX enabled by default

Using config: /opt/module/zookeeper-3.4.10/bin/../conf/zoo.cfg

Mode: follower

8.3.4 LB HDFS-HA £5

1) EJy#hsk: http://hadoop.apache.org/
2) 7t opt H 3 FEJE—A ha Sk
mkdir ha

3) ¥ilopt/app/ Rl hadoop-2.7.2 $% Il #l|/opt/ha H 3%~

% Java —KHE —Hisn —python N LR BEGERIFE, FIEEEVI A MEER S M
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cp -r hadoop-2.7.2/ /opt/ha/

4) BLE hadoop-env.sh

export JAVA_HOME=/opt/module/jdk1.8.0_144

5) Tl & core-site.xml

<configuration>
<I-- JEH > NameNode) bk 2% i —AN4E8E mycluster -->
<property>
<name>fs.defaultFS</name>
<value>hdfs://mycluster</value>
</property>

<!-- §ii € hadoop IZAT N P~ AE SRR H o >
<property>
<name>hadoop.tmp.dir</name>
<value>/opt/ha/hadoop-2.7.2/data/tmp</value>
</property>
</configuration>

6) Tl & hdfs-site.xml

<configuration>
<l SRS RER LI >
<property>
<name>dfs.nameservices</name>
<value>mycluster</value>
</property>

<l-- 43 NameNode 75 fi#f A MRLE -->

<property>
<name>dfs.ha.namenodes.mycluster</name>
<value>nnl,nn2</value>

</property>

<l--nnl ff) RPC j@ {5 bk -->

<property>
<name>dfs.namenode.rpc-address.mycluster.nn1</name>
<value>hadoop102:9000</value>

</property>

<l--nn2 ff] RPC j@ {5 bk -->

<property>
<name>dfs.namenode.rpc-address.mycluster.nn2</name>
<value>hadoop103:9000</value>

% Java —KEHE —iiim —python N TR GEREIFE, HEVN: MESEM
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</property>

<!--nnl f¥) http @{Z k. >

<property>
<name>dfs.namenode.http-address.mycluster.nn1</name>
<value>hadoop102:50070</value>

</property>

<I--nn2 f¥) http @{F L >

<property>
<name>dfs.namenode.http-address.mycluster.nn2</name>
<value>hadoop103:50070</value>

</property>

<I-- #&5% NameNode T2 7E JournalNode - I7E A & >
<property>

<name>dfs.namenode.shared.edits.dir</name>
<value>gjournal://hadoop102:8485;hadoop103:8485;hadoopl04:8485/mycluster</value>
</property>

<l-- BCERGENS], RIFE— 2 J e — GRS A AR, -->
<property>
<name>dfs.ha.fencing.methods</name>
<value>sshfence</value>
</property>

<l-- {3 HIR% B LI 75 2 ssh TR EH & 5>
<property>
<name>dfs.ha.fencing.ssh.private-key-files</name>
<value>/home/atguigu/.ssh/id_rsa</value>
</property>

<I-- 7B journalnode k%% 25 /76t H %-->
<property>
<name>dfs.journalnode.edits.dir</name>
<value>/opt/ha/hadoop-2.7.2/data/jn</value>
</property>

<l-- KB PRAS >

<property>
<name>dfs.permissions.enable</name>
<value>false</value>

</property>

an

% Java —KEHE —iiim —python N TR GEREIFE, HEVN: MESEM

ax
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<I-- i fCHE 2 client, mycluster, active Fit & 2<% H 31 ¥ 528l 77 K->
<property>

<name>dfs.client.failover.proxy.provider.mycluster</name>
<value>org.apache.hadoop.hdfs.server.namenode.ha.ConfiguredFailoverProxyProvider</
value>
</property>
</configuration>

7) ¥ DUC B 47 1) hadoop PR3 B HAh A5 5
8.3.5 A3 HDFS-HA 48

1) 7E4% JournalNode 7 i b, ¥ A LL R4 )5 3l journalnode i 45 :

sbin/hadoop-daemon.sh start journalnode
2) fE[nn1] E, WHBEATHE AL, JEES):

bin/hdfs namenode -format

shin/hadoop-daemon.sh start namenode
3) fE[nn2] L, A2 nnl o (E B

bin/hdfs namenode -bootstrapStandby
4) Ja3)[nn2]:

shin/hadoop-daemon.sh start namenode

5) A& web T BN

) hadoop102:50070/dfshealth.html#tab-overview

Hadoop Overview Datanodes Datanode Volume f

Overview 'hadoop102:9000' (standby)

| ® hadoopl03:50070/dfshealth.html#tab-overview

Hadoop  Overview Datanodes Datanode Volume Fa

Overview 'hadoop103:9000' (standby)

6) fE[nn1] L, JE3hFTA datanode

shin/hadoop-daemons.sh start datanode
7) ¥ [nn1]Y# A Active

bin/hdfs haadmin -transitionToActive nnl

TEA B M

p=iN

W% Java —KHUHE —AisE —python N TEREVERI N4, AT EEV . §
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8) BE & Active

bin/hdfs haadmin -getServiceState nnl

8.3.6 HEE HDFS-HA HEhi s
1 BEfARE

(1) 7£ hdfs-site.xml H1 38

<property>
<name>dfs.ha.automatic-failover.enabled</name>
<value>true</value>

</property>
(2) f£ core-site.xml SCA: A0
<property>

<name>ha.zookeeper.quorum</name>
<value>hadoop102:2181,hadoop103:2181,hadoop104:2181</value>
</property>

2) Jazh
(1) SR HDFS k% :

shin/stop-dfs.sh
(2) JA3) Zookeeper H#¥:
bin/zkServer.sh start
(3) HJuBtk HA #£ Zookeeper HUIR A
bin/hdfs zkfc -formatzK
(4) Ji5) HDFS %5 :
sbhin/start-dfs.sh
(5) 7E4%4 NameNode i #5_F J5i 5l DFSZK Failover Controller, 4EfEME& ML R 5, W
AMHLEE ) NameNode 5t & Active NameNode
shin/hadoop-daemin.sh start zkfc
3) ik
(1) ¥ Active NameNode i##£ kill
kill -9 namenode I HEFE id
(2) ¥ Active NameNode A1 %5 i FF X 4%

service network stop

1% Java —K¥HE —niin —python N TEGEGRI T, " EED . MESEM
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8.4 YARN-HA Bt &

8.4.1 YARN-HA T/EHL&
D AR

http://hadoop.apache.org/docs/r2.7.2/hadoop-yarn/hadoop-yarn-site/ResourceManagerHA. html

2) YARN-HA TAENLE

2, Fail-over if the Active BEM fails
(fail-over can be done by auta/manual)

______ . Standby
ResourceManager

Active
ResourceManager

1. Active BM writes its states
into Zookesper

[ ZooKeeper ] [ ZooKeeper ] [ ZooKeeper ]

ZookKeeper Cluster

8.4.2 BCE YARN-HA &8
0) Mk
(D e IP
(2) BB FNA K EHLA AP bk s
(3) KHIB K
(4) ssh %3
(5) %%¢ DK, MEIFEAL &5

(6) fic B Zookeeper HHf

1D HRIEERE
hadoop102 hadoop103 hadoop104
NameNode NameNode
JournalNode JournalNode JournalNode
DataNode DataNode DataNode
ZK ZK ZK
ResourceManager ResourceManager

2 Java — K& —alim —python N TEREGORLI N4, R EEV M D E M
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NodeManager NodeManager NodeManager
2) AMANE

(1) yarn-site.xml

<configuration>

<property>
<name>Yyarn.nodemanager.aux-services</name>
<value>mapreduce_shuffle</value>

</property>

<!--J5 F resourcemanager ha-->

<property>
<name>yarn.resourcemanager.ha.enabled</name>
<value>true</value>

</property>

<I--F I 4 resourcemanager FHiik-->

<property>
<name>yarn.resourcemanager.cluster-id</name>
<value>cluster-yarnl</value>

</property>

<property>
<name>yarn.resourcemanager.ha.rm-ids</name>
<value>rml,rm2</value>

</property>

<property>
<name>yarn.resourcemanager.hostname.rml</name>
<value>hadoopl02</value>

</property>

<property>
<name>yarn.resourcemanager.hostname.rm2</name>
<value>hadoopl03</value>

</property>

<I--f&5€ zookeeper FEHE >
<property>
<name>yarn.resourcemanager.zk-address</name>
<value>hadoop102:2181,hadoop103:2181,hadoopl104:2181</value>
</property>

% Java —KEHE —iiim —python N TR GEREIFE, HEVN: MESEM
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<--FEH A KE-->

<property>
<name>yarn.resourcemanager.recovery.enabled</name>
<value>true</value>

</property>

<I--483E resourcemanager RS B A7 % 7E zookeeper ££Hf-->

<property>
<name>yarn.resourcemanager.store.class</name>
<value>org.apache.hadoop.yarn.server.resourcemanager.recovery.ZKRMStateStore<
Ivalue>

</property>

</configuration>
(2) [F)25 B HoA s I B B
3) JE3) hdfs

(1) fE%A> JournalNode 5 5 F, % A LA T 44 /5 3l journalnode k45
shin/hadoop-daemon.sh start journalnode
(2) fE[nn1] b, xFHBATH AN, FFED):
bin/hdfs namenode -format
shin/hadoop-daemon.sh start namenode
(3) fE[mn2] L, 25 nnl Kocdiafs B
bin/hdfs namenode -bootstrapStandby
(4> JA3h[nn2]:
shin/hadoop-daemon.sh start namenode
(5) JABIfTH datanode
shin/hadoop-daemons.sh start datanode
(6) ¥ [nn1]¥)# A Active
bin/hdfs haadmin -transitionToActive nnl
4) Jaz) yarn
(1) f£ hadoop102 F1 4T
shin/start-yarn.sh
(2) 1£ hadoop103 F1 4T

shin/yarn-daemon.sh start resourcemanager

% Java —K#dE —Hidn —python NLEGEGR NE, WAV MR S M
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(3) AERFRE
bin/yarn rmadmin -getServiceState rm1

C | ® hadoopl102:8088/cluster

lhadaap All Applications

* Cluster Cluster Metrics
About Apps Apps Apps Apps Containers Memory | Memory Memory VMCores | VCores
Hgg:sLabe-s Submitted | Pending | Running = Completed Running Used Total Reserved Used Total
ADolications o o 0 0 0 0B 16GE 0B 0 16
NEW Scheduler Metrics
NEW SAVING Scheduler Type Scheduling Resource Type Minimum .
)SXEEESFESD | Capacity Scheduler [MEMORY] <memory:1024, vCores:1=
RUNNING

Show 20 v entries

FINISHED

AT ED

8.5 HDFS Federation 22 #3153t

1) NameNode Z2#4) () J B 1

(1) Namespace (fir4%=4%[0]) FPR

1T NameNode 7E P 47 H 47 BT A G (metadata), PEIE 54~ namenode FT R A7t
FIxF % CCfF+8) # H 5% %) namenode FT#E JVM f heap size FIFR#. 50G ) heap fit 547
fii 20 12 (200million) MXFR, X 20 124N R 3CHF 4000 /> datanode, 12PB fI77fi# (i
A RN AOMBD . B BEE R R, AR T R B2 B . # datanode A
4T B4 3 36T, FEHFAI R~ 19K 31 8000 /™ datanode . 7 i# [¥1 75 3R M 12PB 34 £ K+ 100PB.

(2) FRE R

H1T- HDFS {H —> namenode, JoiZka & MR, Kk HDFS b — A SLiG i Fr il
TRA P BEsE I AN HDFS _LIg AT IR T .

(3) PERERIMHEN

H T2 5.~ namenode ) HDFS 4244, FUL#EA~ HDFS SCfF R4 Fm&32 IR T A
namenode [ #r I & .
2) HDFS Federation 424415 i1

AEANBE 2> NameNode

NameNode NameNode NameNode
e e e
Log machine CENER e AR R e

2 Java — K& —alim —python N TEREGORLI N4, R EEV M D E M



Oz MR A KRR AR Hadoop (HFDS AR ZE)

HDFS Federation

} NN-1 | } NN-2 | } NN-n |
| N L |
NameSpace | NS1 } \ NS2 } \ NSn }
\ \ \
\ i L 1 L 1 !
e g e g . e e
[ \ \
| Pool 1 | ‘ Pool 2 | ‘ Pooln | |
|| N L Lo
| 777777 Ao Jd o= | |
L BI_ock Po_ols_ _________ |
Block Storage I
Datanodel:-* Datanode2:-- Datanodem-**

Common Storage

3) HDFS Federation ] 2%
ANTR] R FH AT BAASE F AN TR NameNode 1547 £ & 21
Bk g, Tedkgs. HE®H LS
Hadoop A4 R4+, ARIFHESL S AN [F] ) namenode #2£47 4 B namespace. (&
Bt

% Java —KHWE i —python NTEREGIRI N, TTHET: MESE



— MapReduce A |7

1.1 MapReduce JE X

Mapreduce & —™73 i g HAR T B FEMESE, AP IR “ET hadoop FIHHE 7
R Rz O HESE .

Mapreduce 4% C>DJREAHE FH P 4 5 (MK 5532 48 ARG AN B 5 BRI LA B S il — AN 58 B2 1)
s HEF, HRIBITE—A hadoop ZH#F .
1.2 MapReduce ft5 s

1.2.1 A

1) MapReduce 5 T9Rf2. B HASCH—Le8: 00, L l— Mo gy, g4
A3 A SFE AT DL A6 B K B BRI I PC HLES LigfT . iR IIRE — Mo fi e, IRE —
AR ERAT AR e — AR —FER . R PR 9 IX AR 875 MapReduce 4 F2 2815 4E 5 AT -

2) RIFMY B, IR SR AR 20 L A g, R T DU I fE SR R B LA
Ky R ERITE R

3) HAHEME. MapReduce it IR 2 AR ReUEH F £ BRIN (D PC HLEE F, Xk
LR AAIRE AR b —GPLgeH: 1, BRT DUHE BT EAR S R 2 A —
MR EEBIT, ARTREAMESBITRY, MAXMEEATENTSY, MxseH
Hadoop P43 5€ B

4) &S PB R EESIENERAE ., X EMAARRLAR, JieiEEsgat
HMAE SAELAE . =M Z IR [ — 45, MapReduce 1R XEfH 3] .

1.2.2 B &

MapReduce AMEKMSERTHE . MATHHE. DAG (FEED #HH.

1) SKEFTHE. MapReduce Joik{g Mysql —#f, EZREFHD AR FIZER .

2) MATFE. AR AL 23041, 1 MapReduce F#i A s S 2 S,
AREEhAAZ . XK MapReduce H & FIBTHRF 8 1 BRI L AU S .

3) DAG (KB #WH. ZAMARFAAEMBICR, 5NN KA E—
ANt . EXAMEBL T, MapReduce JEARANREM, TRMEHE, £ MapReduce fE L
(Frfin 5 R BN BIWIAE, 2GR E IO 10, SBUERIFH KT,



1.3 MapReduce #i> 48

MapReducetZ U4t AR

Hﬁ‘ﬁ;* giitdg MapRIReducelft B 7
— A B L T EIE SR T LCIE LTI L1 MRS SRR A R D2 B
WH(ERGER: a- ' L R |2 BB fimaptask R 9], SEATHTIET
p—ACht, gz ! Do AT
St : maptask 3) FAHIIS TR ! ) _
3CAE) 4) Hashmap (¥, 1) 13 HAY B reduce task I RSB T AKT, (A
Hadoop spark 5) fhashmap BT, 5 [ ROIEEARGOHT LA B BRI maptaskf A5k
hive ! glzl}a—pl R MK [ I
Hbase ! X2(q-z \ it + 4) MapReducei F iR H REAL & — A map/r BRI — A~
Hadoop rmemm e \;\\ ———————————————— =1 reducelftBr, WU LS BAHRR S, B
spark [ pSintabitd vi ik S I fEZ A mapreducefiF, HiATiE4)
GiitapIFkibia
Lt cio
i I\ L REER | sramas
J::Z:::g 1 —f.‘ reducetask | T 1) maptaski{i] T{E
Htmls i

i 2) reducetask 41{i T1E
Bigdata e — N\ Lo N 3) maptaskfilreducetask: 4] &1 i 5

python N EE— Gitqorkmpi ) maptasklIRTEHIA X . HEFAS
,
| [mER
‘ reducetask |—> B30
........... 2 47— MrAppMasterfi # BAFE R AL BORAS U |

2) BB maptask IR SEH, EAeIFTIET, EAMT

3) %P B reduce task Ff R SEGI B AT, (HZMATHIBER R T L — BB T
maptask - & S48 i H o

4) MapReduce 4 fEi R H ae & —A> map B BEAT—A> reduce BYEE, tn A - Blk 452 45 4k
WEA, Wt RAEZA mapreduce FE, HATIET.

1.4 MapReduce B#F2

— AN 5EREHE) mapreduce F2FAE 7 A1 RIS AT I A =8 SLp 3R :

1) MrAppMaster: 1 57 8T P FE 8 FE SRS W

2) MapTask: 7157 map B B 8N 5000 i FRRE -

3) ReduceTask: 17155 reduce ¥ B FRHE A Bdfs Ab FRITAS

1.5 MapReduce RiEM3E

H P 9% 5 BIFE T 3 i =43 : Mapper Reducer A1 Driver.
1) Mapper BB
(1) HF E & X Mapper Z4k7& H L5k
(2) Mapper B3 AR 2 KV ST (KV B2 5 52 30
(3) Mapper HFL 5525 57 map() /72
(4> Mapper (% tH#E 2 KV XHTER (KV BN B 5 30O



(5) map() /77 (maptask BEFE) XA — <K, V> — Ik
2) Reducer B
(1) I/ B X Reducer B4k K H 2%
(2) Reducer f% N B PR RI%H N Mapper #% HEE KR, thig KV
(3) Reducer [k #2 5 1E reduce() 774
(4) Reducetask 2%} 4 —2HAH [ k 1)<k, v>411 F— X reduce() /772
3) Driver FrB
BT T Drvier REFTIRAS, AR — MR T &P 245 51 job X 5
1.6 WordCount S flsC#
1 FFoR: FE—HEL 2 1 SCAR SR A et H A — A B LR R B
2) HAEHER
hﬁ%mt
3) 4rHT
%8 mapreduce JmFE TG, 454w 5 Mapper, Reducer, Driver.
(U232

ok Gt — e R RN 20 (WordCount % 41D

Mapper Reducer Driver
11 1 ¥ maptask 3% 1119 3 A I11IE 85 A key 9 11 FRIBER R, KA jobR R %Lpl
N 75 56 B 45 i String

11 2 6 & ASFE T I jar s it 78 (1) A Hh 6 1%
/1 3 K Hkmapper/Reducenll 552

11 2 AR AR KX — AT V)4 11 2%t iZkey 1) £ 18 11 4 4t 5 mapperfi H HUH kv
o 115 H 52 S £ th B R kw25 2
116 $ 52 job iy N\ S5 ST E H 3%

B B i Y < B,
113 ¥ B im g < B, 1> e




Wordcount Z& {5 ] 5734

split map task group and sorting reduce task
" ) o1 L
wish 1 wish 1
| wish to wish o 1 wish 1 "
. i 1
X wish 1 wish 1 .
wish 1 wish 5
wish 1 you 2
_ 1 vou 1
ou
if you wish you 1 Y
L — wish 1
you 1 to 1 to 2
you wish to wish 1 to 1 |1
wish to 1 H1
wish 1

4) wWEHF
(1) 44’5 mapper

package com.atguigu.mapreduce;

import java.io.IOException;

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 WordcountMapper extends Mapper<LongWritable, Text, Text, IntWritable>{

Text k = new Text();
IntWritable v = new IntWritable(1);

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

111 3R —47
String line = value.toString();

12 YrEl
String[] words = line.split(" ");

13 it
for (String word : words) {

k.set(word);




context.write(k, v);

(2) %5 reducer 2

package com.atguigu.mapreduce.wordcount;
import java.io.IOException;

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

import org.apache.hadoop.mapreduce.Reducer;

public class WordcountReducer extends Reducer<Text, IntWritable, Text, IntWritable>{

int sum;
LongWritable v = new LongWritable();

@Override
protected void reduce(Text key, Iterable<IntWritable> value,
Context context) throws IOException, InterruptedException {

111 ZhnRAN

sum = 0;

for (IntWritable count : value) {
sum += count.get();

112 %
v.set(sum);
context.write(key,Vv);

(3) %5 UKzhE

package com.atguigu.mapreduce.wordcount;

import java.io.IOException;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Job;

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

public class WordcountDriver {




public static void main(String[] args) throws IOException, ClassNotFoundException,
InterruptedException {

11 SREE B A B LA R AT 55
Configuration configuration = new Configuration();
Job job = Job.getInstance(configuration);

12 8 jar In#kigss
job.setJarByClass(WordcountDriver.class);

/13 ¥ & map il reduce 2%
job.setMapperClass(WordcountMapper.class);
job.setReducerClass(WordcountReducer.class);

14 ¥ E map it
job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(IntWritable.class);

115 ¥ Reduce it
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(IntWritable.class);

116 L& iy N H A2
FilelnputFormat.setinputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

07 4%
boolean result = job.waitForCompletion(true);

System.exit(result ? 0 : 1);

¥

5) A
(1) 7 windows 3% it  HADOOP_HOME #1548 &
(2) fE eclipse FiBfTHEF

(3) VEm: iR eclipse {TEIAHI HE, fEEHG LR ER

1.1og4j:WARN No appenders could be found for logger (org.apache.hadoop.util.Shell).
2.1og4j:WARN Please initialize the log4j system properly.
3.1og4j:WARN See http://logging.apache.org/log4j/1.2/faq.html#noconfig for more info.

TN H K src R, #idk—ANCfk, 4 4logdj.properties”, 7ESCIFHHN

‘ log4j.rootLogger=INFO, stdout




log4j.appender.stdout=org.apache.log4j.Console Appender
log4j.appender.stdout.layout=org.apache.log4j.PatternLayout
log4j.appender.stdout.layout.ConversionPattern=%d %p [%c] - %m%n
log4j.appender.logfile=org.apache.log4j.FileAppender
log4j.appender.logfile.File=target/spring.log
log4j.appender.logfile.layout=org.apache.log4j.PatternLayout
log4j.appender.logfile.layout.ConversionPattern=%d %p [%c] - %m%n

6) FEAE LK
(1) FEAKA I

<build>
<plugins>
<plugin>
<artifactld>maven-compiler-plugin</artifactld>
<version>2.3.2</version>
<configuration>
<source>1.8</source>
<target>1.8</target>
</configuration>
</plugin>
<plugin>
<artifactld>maven-assembly-plugin </artifactld>
<configuration>
<descriptorRefs>
<descriptorRef>jar-with-dependencies</descriptorRef>
</descriptorRefs>
<archive>
<manifest>
<mainClass>com.atguigu.mr.WordCountReduce</mainClass>
</manifest>
</archive>
</configuration>
<executions>
<execution>
<id>make-assembly</id>
<phase>package</phase>
<goals>
<goal>single</goal>
</goals>
</execution>
</executions>
</plugin>
</plugins>

</build>




(2) KGFEFFT K jar £, $AJ5+45 D12 hadoop ZEHF
(3) Ja 3l hadoop ££5

(4) 47 wordcount F&/F

[atguigu@hadoop102 software]$ hadoop jar wc.jar
com.atguigu.wordcount.WordcountDriver /user/atguigu/input /user/atguigu/outputl



— Hadoop %4k

1 FF5I4cgtid

D Aarrai

FEL RIS A AF IR B, B T 7 9 (Bt B A A m O DME T 7k (R
) R 2%

S 7R R 15 P A1) (O A B A S 80 B0 A A5 A AL B, et
JEA A ERR B
2) NttasRFs

— ROk, R R AEAFEN R, RUSTEBEA 1. TH W7 MR AR
HIA MR, ARER AR RIS LRI 53— BT 5L SR FIAL AT AAF G i A
SR, LK I X RORIE BT R
3)  JHaAH Java KIFFI4L

Java [F 5 R — N EERTIAEL (Serializable), — MR EFHIMMSE, 2t
REHHMOEE (EFEEE S, header, 4kRIARSE), AMETIEMLZ @ tL. FLL,
hadoop H O & T —E&JFFIAHLE] (Writable), HFriln -

(L B BRI REIRA T 2RI 2 58, 1 58 2 20 O b B i Bt

(2) Pk BREEERR T ARG TR, Pl HRER B 55 54k
ML 4, XA,

(3) "I WRBCH T RBTII TR, BT UAPERI R P MR s g R h, R
eI HEAHRBIRI B, IXEERF I, SRS AURE SRR I PSR 3L

(4) HEAE: BESCHIANFITE & 5 M 5 i IR SS S dE AT 22 B

22 BRBEFIMLER
5 PR SRR T66) hadoop HCH F 7 2670

Java KHY Hadoop Writable %4
boolean BooleanWritable

byte ByteWritable

int IntWritable

float FloatWritable

long LongWritable

double DoubleWritable

string Text




map MapWritable
array ArrayWritable

2.3 BENX bean & SEMEFHEIEDO (Writable)
1) HE X bean Xt REAFHIMAL, DASEBUFE SRR, FEFEELIT 7 U,
(1) A2 Writable £ 11

(2) FFHIMES, TERSS RS SHGERE, Frlnif =2 /hid

public FlowBean() {
super();

}

(3) HEFINLTTIE

@Override

public void write(DataOutput out) throws IOException {
out.writeLong(upFlow);

out.writeLong(downFlow);
out.writeLong(sumFlow);

}
(4) HEGRFIMTTE

@Override

public void readFields(Datalnput in) throws IOException {
upFlow = in.readLong();
downFlow = in.readLong();
sumFlow = in.readLong();

}
(5) JEB T FIL BN AP FUAL P 58 45— 20

(6) BRILE R BRI, FTEES toString(), W™ FF, FHTEELEH.
(7) W T EN H P bean AL key H A&, NIE 75 ESZIL comparable #2110, K4

mapreduce HE 7 1) shuffle it 2 —E 2 X} key HEATHEE

@Owverride
public int compareTo(FlowBean 0) {
I B RS, DORE A

return this.sumFlow > o.getSumFlow() ? -1 : 1;

}
2.4 FHILRFILHR
1 FHR:
Gt ANFH SRR L LATRE. TTRE. ARE

2) it




B

phone_data.txt

B N BHEAK 2
1363157993055 13560436666 C4-17-FE-BA-DE-D9:CMCC 120.196.100.99 18 15 1116 954 200
FHLS D TATHE e

Hin H A A% 5
1356-0436666 1116 954 2070
FHLSS ATRE AT AR S
3) T

%$/EDH\E%:

AN
Map BB :

(D BER—ATHIE, VIR
(2) HFH S HATHRE. MMTiRE
(3) LLFHL5 A key, bean Xt %A value Hiriti, BP context.write(F-#1 5 ,bean);
Reduce i &:
(L B FATREM TR ES 2SR
(2) SEPLHEE Y bean KEH R EE R, 4 bean 1F v map it 1 key kA&
(3)MR F&FPAEAL BEECHE B A2 2 0 Bt R 5 (map it A8 kv 0 1% 56 21 reduce 2 AT,
A7), HEF B /& map i key
Frek, FATIRZ LI CFF ERHEF A, AT A B HE R I R T E] key 1, ik

Gl

o

key SZH#Z177: WritableComparable.
SRIG S key [ compareTo J5iZ.
4) %55 mapreduce F£F
(D g5 RES T bean Xf R
package com.atguigu.mapreduce.flowsum;
import java.io.Datalnput;
import java.io.DataOutput;

import java.io.IOException;
import org.apache.hadoop.io.Writable;

/11 SZ writable #2211
public class FlowBean implements Writable{




private long upFlow ;
private long downFlow;
private long sumFlow;

112 RFFARS, 52 R E S G s, BTl
public FlowBean() {
super();

public FlowBean(long upFlow, long downFlow) {
super();
this.upFlow = upFlow;
this.downFlow = downFlow;
this.sumFlow = upFlow + downFlow;

13 HFHTTiE

@Override

public void write(DataOutput out) throws I0Exception {
out.writeLong(upFlow);
out.writeLong(downFlow);
out.writeLong(sumFlow);

4 e 5k 5%
115 J 7 BN T3 B2 R 126 Z5URT 55 e B A 74 B4 5 I e 20—
@Override
public void readFields(Datalnput in) throws IOException {
this.upFlow = in.readLong();
this.downFlow = in.readLong();
this.sumFlow = in.readLong();

16 %45 toString 777k, J7{H fa 84T BRI SCA
@Override
public String toString() {

return upFlow + "\t" + downFlow + "\t" + sumFlow;

public long getUpFlow() {
return upFlow;

public void setUpFlow(long upFlow) {




this.upFlow = upFlow;

public long getDownFlow() {
return downFlow;

public void setDownFlow(long downFlow) {
this.downFlow = downFlow;

public long getSumFlow() {
return sumFlow;

public void setSumFlow(long sumFlow) {
this.sumFlow = sumFlow;

(2) %%'5 mapper

package com.atguigu.mapreduce.flowsum;
import java.io.IOException;

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

import org.apache.hadoop.mapreduce.Mapper;

public class FlowCountMapper extends Mapper<LongWritable, Text, Text, FlowBean>{

FlowBean v = new FlowBean();
Text k = new Text();

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

11 3R —AT
String line = value.toString();

12 PIEIFB
String[] fields = line.split("\t");

113 EHXR
I B FHLS 5
String phoneNum = fields[1];




I B EAT IR A R AT
long upFlow = Long.parseLong(fields[fields.length - 3]);
long downFlow = Long.parseLong(fields[fields.length - 2]);

v.set(downFlow, upFlow);

N4 5
context.write(new Text(phoneNum), new FlowBean(upFlow, downFlow));

(3) %5 reducer

package com.atguigu.mapreduce.flowsum;
import java.io.IOException;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Reducer;

public class FlowCountReducer extends Reducer<Text, FlowBean, Text, FlowBean> {

@Override
protected void reduce(Text key, Iterable<FlowBean> values, Context context)
throws IOException, InterruptedException {

long sum_upFlow = 0;
long sum_downFlow = 0;

11 &P bean, HH AR EATHE, TATHRE DB RN
for (FlowBean flowBean : values) {

sum_upFlow += flowBean.getSumFlow();

sum_downFlow += flowBean.getDownFlow();

112 HHXT5

FlowBean resultBean = new FlowBean(sum_upFlow, sum_downFlow);

13 5t
context.write(key, resultBean);

(4) %5 UK

package com.atguigu.mapreduce.flowsum;
import java.io.IOException;

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




import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Job;

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

public class FlowsumDriver {

public static void main(String[] args) throws lllegal ArgumentException, IOException,

ClassNotFoundException, InterruptedException {

11 RIMECEEE, 5 job X5 S
Configuration configuration = new Configuration();
Job job = Job.getInstance(configuration);

116 $REATEFH jar GLATE B4 B8 42

job.setJarByClass(FlowsumDriver.class);

112 45 5E A0V 5% job ZE A% FH ) mapper/Reducer I 5528
job.setMapperClass(FlowCountMapper.class);
job.setReducerClass(FlowCountReducer.class);

I1'3 45 7E mapper % tH £ a1 kv S8
job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(FlowBean.class);

114 45 57E f 2 fa U ) kv 2R
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(FlowBean.class);

II'5 455E job Ff A BRGSO B (e H 5%
FilelnputFormat.setinputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

II'7 45 job FHECE RS, LA job it FHIY java SRPTAER] jar £,

yarn £ig47
boolean result = job.waitForCompletion(true);
System.exit(result ? 0 : 1);

ST




= MapReduce HE42 3

3.1 MapReduce T{EFT2

D HiErsER

MapReduce E4H T AERFE

ss.txt 0-128 #l

5 ZRikTextInputFormat Miap task kvmeta

RecorderReader |<—| InputFormat KV kvindex
4

Ky Mapper 71

reader() 6 Eiﬁi@{ 5

| map(K,v)
1 L E A Context.write(k,v)

ik 100 80%, /5 = [f]

Juserfi 9 AT (X HIX AT
user/input |—+—|C " A K1 X2 S
ss.txt outputCollector <a,1><c,1> -<b,1><h,1> 10 Merge )1 ¥
200m 4K1 K2 - <a,1><a,1><c,1><e,1> I <b,1><b,1><b,1><f,1> |
EiES EiES <al><e,1> | <b1><f1>
I~ s e N

RIESHICE, Bs— ss.txt 128-200 X1 I31X2
AR5 MR R

ss.txt 0-128 Map task 1147 Merge JA3EHR:
ss.txt 128-200 3 42524 (5 L @1 [ <h 1> |
e see
Job.split X1 K2
wc.jar
Job.xml 4 115 Himaptask 5

Mr appmaster

NodeManager

MapReduce F4H T AEJiFE =

maptaskl Reducetaskl
13 N ##raducetask A< A% 14 — Vi —41 reducer
10 Merge V5F k¥ - R
>| <a1><a,1><c,1><e 1> I <b,1><b,1>7brm ‘Na,1><a,l><c,1><e,1> 1-‘2’_:"—2#-2# LAELEE o ‘
partition0 partitionl \ e d conerturietis) | [ 16 BhikTextOutputFormat
TR OutPutFormat | [P
a2
,
= g
cl
15 74 d1
\ 7 Write(k,v)
'# | maptask2 Reducetask2 reducer
sowere i
Red k, Ly
>| <g1> I <h,1> | cM;X‘x(m::kv, #RiATextOutputFormat
A W , o BN
,;ﬁ, a2
RecordWriter b1
¥ cl
. . . d1
12 fifimaptask{E45 565, FE) Write(k,v)

Mr appmaster FHRECE fiIreducetask, 551
reducetask AL FIEHEERE CHediisy X

T IR AR 2 A mapreduce B4 LAEVFE, {Hi2 shuffle iFE R &M 7 B HEBIE
16 45, HAK shuffle I FEVEME, @1 F:

1) maptask WEETRATT map() 5 i i kv XF, BRI A2 X

2) MAAEE M X A ARG S fF, T RE S T 2 AN STk

3) N S S e T ORI H S



4) fER AR, AR T, #REH A partitioner HEAT 4 X AERXS key HEATHE
o

5) reducetask HR¥E H LI X5, 228%™ maptask AL &% UM B 45 553 X £

6) reducetask <= E| [Fl—N 4 X 11K H AN maptask (1945 5 30, reducetask 2K 1X £
ST A O

7) GIFCRICIEG, shuffle R RRMEEE R 7, JEIHEIEEN reducetask FE iz S %
CASCAE B — A — s X group, YT FH P 52 R reduce() 7732)
3 HEE

Shuffle )22+ X K /NS 520 3] mapreduce B2 7 FOPRAT 2R, JEI B3, Z2pp XK,
FEAT, To FURE D, BT Tl R

Ze it XN T DLl Z 0%, 24 iosortmb  ERIA 100M.
3.2 InputFormat A

3.2.1 Job IR WMV F IR AR

1) job $RAZHARIE D T

waitForCompletion()
submit();
111 #E ST
connect();
111 BGUEHAE job HIACEE
new Cluster(getConfiguration());
I (1) FlEEAH yarn b2 2
initialize(jobTrackAddr, conf);
112 $27Z job
submitter.submitJoblnternal(Job.this, cluster)
11D B HERHE S EHR Y Stag #%1%
Path jobStagingArea = JobSubmissionFiles.getStagingDir(cluster, conf);
112> 3R jobid , A% job B&AE
JobID jobld = submitClient.getNewJobID();

113> ¥ 1 jar G358




copyAndConfigureFiles(job, submitJobDir);
rUploader.uploadFiles(job, jobSubmitDir);
114> W8, AR RIS
writeSplits(job, submitJobDir);
maps = writeNewSplits(job, jobSubmitDir);
input.getSplits(job);
I1'5) 9] Stag 57725 xml A & X fF
writeConf(conf, submitJobFile);
conf.writeXml(out);
116) $2AZ job, & [FIFRAIRA
status = submitClient.submitJob(jobld, submitJobDir.toString(),

job.getCredentials());

JobFEAT AL IR A i b

Configuration conf=new Configuration(); stagingDir
Job=job.getInst f);
ut.:mjo getlnstance(conf); Files//.... staging
Job.waitForCompletion(true) hfds://..../.staging File://..../ staging/jobid
hfds://..../.staging/jobid
& | Job.submit();
, JobSubmiter A
FilelnputFormat.get A T )
Splits() ) HHL File://..../.staging/job.split
KilList<FileSplit>, hfds://..../.staging/job.split
Clusterfi i IR
proxy Job.split
ﬁjojgﬁﬁ:f#l File://..../.staging/job.xml
YarnRunner, LocalJobRunner = hfds://..../.staging/job.xml
Job.xml
l‘%l’ffgﬁgﬁ HlikjobiHjar L File://..../ staging/xxx.jar
hieer xxx.jar hfds://..../ staging/job.jar
— e —— |

2) FilelnputFormat JiH5# 4T (input.getSplits(job))
(L FRBNRBHRAAE H 5%
(2) JHREPALE RRIVIRD 3 NI — 3
(3) P8 — A>3 ss.txt
a) FRICLA R/ fs.sizeOf(ss.txt)
b) THEDI R

computeSliteSize(Math.max(minSize,Math.min(maxSize,blocksize)))=blocksize=128M




o) BRAEOLR, I A K/h=blocksize
A FUEY, REE L ANV ss.txt—0:128M 55 2 M)A ss.txt—128:256M 5 3
AR ss.txt—256M:300M  CRER D) v I, A EEAIBr ) 56 48 F I 702 5 0 T 1.1 i,
ART L1 5K —5 0 )
e) KU E R BB — Y1 Hki s
) BAYR LI FTE getSplit() 77 i 78
Q) BRI W AR B ANBAE AT B, RN S PR XL S B
BEAT A7 . InputSplit WAdsk 120 e 5 8, Bk & KL FTER) 1Y
RN
h) VER: block /& HDFS )82 _EAFAERIEHE, U)o xd B 245 bk 7>
(4 2V RIS 2] yarn |, yarn 1) MrAppMaster gt 7] DLAR 35 1) 7 Bl S 2R
BT 5 maptask %,

3.2.2 FilelnputFormat ] Bl

1) FilelnputFormat = BRIAFIEI H ML -
(1) T B % BRSO AR i A R K AT DD
(2) Yl KA, BRINEET block K/
(3) VIR IS AE AR R A, TR BN — AN SOl b)

b an Ay b B KR A A SCAE

filel.txt 320M
file2.txt 10M

25t FilelnputFormat (Y] A MLIE A 5, TEREIVI G B F:

filel.txt.splitl--
filel.txt.split2--
filel.txt.split3--

0~128
128~256
256~320

file2.txt.splitl-- 0~10M
2) FilelnputFormat 1] /i K/NH S HL B

Wi A dEAS, fE FilelnputFormat #, 5 U1 K/NEE#: Math.max(minSize,

Math.min(maxSize, blockSize));
VI EE IR VME KB FH ke
mapreduce.input.fileinputformat.split.minsize=1 ZRAfE A 1

mapreduce.input.fileinputformat.split. maxsize= Long.MAXValue ZRiA{E Long.MAXValue



Hit, BRIMEST, YA K/h=blocksize.

maxsize (V)F i KAE): SHANEIEFEL blocksize /N, W2xikd A28/, 1 Hhds T
BB XA S E.

minsize (V] F 5e/MED: S50 E blockSize 2K, AT LALEY) 2843 L blocksize 38K

3) FEYIFE R API

11 ARG SR BSRB) 15 B

FileSplit inputSplit = (FileSplit) context.getInputSplit();
11 ZRELY R #3044

String name = inputSplit.getPath().getName();

3.2.3 CombineTextInputFormat ¥ i HL i
KT RKEAN A A S
D BUAEDNL T Textinputformat XA 55 HITI R ALk R 42 SRRV F, ANE S 2/, #i
e NI R, W AE 45— maptask, IXFEAIRA K& /N, e A2 K B ) maptask,
AL B FILAL T
2) ALK

(1) FIFMIME, EBYEAATE RGN RaTm (FAFEERE), BN R &Itk
4, P bALF] HDFS U820 4T,

(2) M WRC &R KENCAE HDFS 1, "fRUMEEH] 55 —F InputFormat
KA1/ (CombineTextInputFormat), ‘& Y] B ER TextFilelnputFormat As[F]: ] LK
ZAVN N BRI B AT R, R, AN AT BASE 45— maptask.

(3) Mg e fse /NI RN, AN R R
CombineTextInputFormat.setMaxInputSplitSize(job, 4194304);// 4m
CombineTextInputFormat.setMinlInputSplitSize(job, 2097152);// 2m

245 0.5m+1m+0.3m+5m=2m + 4.8m=2m + 4m + 0.8m

3) HARSEIP IR
I WA E InputFormat, & ER A 42 TextInputFormat.class

job.setInputFormatClass(CombineTextInputFormat.class)
CombineTextInputFormat.setMaxInputSplitSize(job, 4194304);// 4m
CombineTextInputFormat.setMinlInputSplitSize(job, 2097152);// 2m

3.2.4 CombineTextInputFormat 4 sz#k

D @K RN KRS IR G A,



2) WNEE: iR 5 ANt
3) LI
(1) AMEAEMALFE, B47FHER 1 ##) wordcount 27, WM&V AN 5

2017-05-31 13:15:48;759 INFO ioré.abache.hadoob.mabreduce.lib.input.FiieInputEormat]'— Total input p
2017-85-31 10:15:48,787 INFO [org.apache.hadoop.mapreduce.JobSubmitter] - [number of splits:5

(2) 1E WordcountDriver 44 SIS, BT, HWEBiTHT A NN 1

Il WA B InputFormat, ‘& BRIA A /2 TextinputFormat.class
job.setInputFormatClass(CombineTextInputFormat.class);

CombineTextInputFormat.setMaxInputSplitSize(job, 4194304);// 4m
CombineTextInputFormat.setMinlnputSplitSize(job, 2097152);// 2m

2017-05-31 10:37:17,595 INFO [org.apache.hadoop.mapreduce.lib.input.CombineFileInputFormat] - DEBI
2017-05-31 10:37:17,611 INFO [org.apache.hadoop.mapreduce.JobSubmitter] - [number of splits:1

3.2.5 InputFormat 3 0 sz32K

MapReduce {T45 NSO — B2 A7i67E HDFS B . A RSCr Uass: T4
B H B kR OIS . KSR ROR, A HH GB, HEEHE R, B4
MapReduce & G0 S HUX Le £ 4w e 2 T iR ATE %6%% > InputFormat #2177,

InputFormat % WL A #2 1S BLSE 0 45 . TextinputFormat . KeyValue TextInputFormat
NLinelnputFormat. CombineTextInputFormat F1H & X InputFormat %%,
1) TextInputFormat

TextInputFormat J& Bk ik i) InputFormat. & 4510 36 & — T4 - # /& LongWritable J57,
G ZATEEREA S I 1 e B o (ERXATIINE, DNEFEARAATZ RS AT RFAI ]
T

LU —Arfl, e, — Ao A aE TR 4 600K ER.

Rich learning form

Intelligent learning engine

Learning more convenient

From the real demand for more close to the enterprise

BEFRAL SRR A LA N BB XS -

(0,Rich learning form)
(19,Intelligent learning engine)

(47,Learning more convenient)

(72,From the real demand for more close to the enterprise)




IR, BIFART . —BAET, IRMERSRAT S, RSz A 4247 U145y
NI
2) KeyValueTextInputFormat

R AT — %A x, BB EIN key, value. BJ LU ERZ) KPR E
conf.set(KeyValueLineRecordReader.KEY VALUE_SEPERATOR, " "); R E 75T . BNy
Fafrae tab (.

PAF 2 — A, g — e 4 K0k o el ——>3F0R8—> OKFI7 1R )
LI

linel ——>Rich learning form
line2 ——>Intelligent learning engine
line3 ——>L earning more convenient

line4 ——>From the real demand for more close to the enterprise

BEFRAL SRR A LA N BB XS -

(linel,Rich learning form)
(line2,Intelligent learning engine)
(line3,Learning more convenient)

(line4,From the real demand for more close to the enterprise)

VRIS B BEAT HEAE IR AT Z T (Y Text 751

3) NLinelnputFormat

W% H NlinelnputFormat, 18245/~ map BEFE AL HL Y InputSplit A~ 4% block B 23 &1 4
T A& 4% NlinelnputFormat 45 52 04750 N k%143 RSO SAT BUN=1) £, SRA
R, VIR H=ri+1.

PAN 2 — AR, 3R EL LT 4 775N A

Rich learning form
Intelligent learning engine
Learning more convenient

From the real demand for more close to the enterprise

flhn, WR N2, WEANMAS RS PT. JTE 2 4> maptask.

(0,Rich learning form)




(19,Intelligent learning engine)

F—A mapper MR 5 PAT:

(47,Learning more convenient)

(72,From the real demand for more close to the enterprise)

X B EFIE S TextinputFormat 2B S —+¢
3.2.6 KeyValueTextInputFormat i F &4
D @K Geit A SO B —A7 B3 — A SR AR R AT 2
2) RN

banzhang ni hao

xihuan hadoop banzhang dc

banzhang ni hao

xihuan hadoop banzhang dc

3) Hith
banzhang 2
xihuan 2

4) fRALszHl

(1) %%S mapper

package com.atguigu.mapreduce.KeyValueTextInputFormat;
import java.io.IOException;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Mapper;

public class KVTextMapper extends Mapper<Text, Text, Text, LongWritable>{

final Text k = new Text();
final LongWritable v = new LongWritable();

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

/I banzhang ni hao
111 % & key 1 value

/l banzhang
k.set(key);




Il & E key HI/N%
v.set(1);

12 5
context.write(k, v);

(2) %5 reducer

package com.atguigu.mapreduce.KeyValueTextinputFormat;
import java.io.IOException;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Reducer;

public class KVTextReducer extends Reducer<Text, LongWritable, Text, LongWritable>{
LongWritable v = new LongWritable();

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

long count = OL;

I CESgt

for (LongWritable value : values) {
count += value.get();

v.set(count);

112 %t
context.write(key, v);

(3) %WE Driver

package com.atguigu.mapreduce.keyvaleTextInputFormat;
import java.io.IOException;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Job;

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




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

public class MyDriver {

public static void main(String[] args) throws IOException, ClassNotFoundException,
InterruptedException {

Configuration conf = new Configuration();

Il BB VIRIFF
conf.set(KeyValueLineRecordReader. KEY_ VALUE_SEPERATOR, " ™);
Il 3REX job Xf %

Job job = Jab.getInstance(conf);

Il & & jar BA7E, CHK mapper 1 reducer
job.setJarByClass(MyDriver.class);
job.setMapperClass(MyMapper.class);
job.setOutputValueClass(LongWritable.class);

Il & map i kv R
job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(LongWritable.class);

Il VB e kv A
job.setReducerClass(MyReducer.class);
job.setOutputKeyClass(Text.class);

11 B iy N B AR
FilelnputFormat.setinputPaths(job, new Path(args[0]));

Il BB A
job.setInputFormatClass(KeyValueTextInputFormat.class);

11 By h HE A
FileOutputFormat.setOutputPath(job, new Path(args[1]));

Il $25¢ job
job.waitForCompletion(true);

¥

3.2.7 NLinelnputFormat 1 F &4

D R RIEEENA S RATBORMGE S th 2 D00 R BlindE =17 — VA .



2) HANEE

banzhang ni hao

xihuan hadoop banzhang dc
banzhang ni hao

xihuan hadoop banzhang dc
banzhang ni hao

xihuan hadoop banzhang dc
banzhang ni hao

xihuan hadoop banzhang dc
banzhang ni hao

xihuan hadoop banzhang dcbanzhang ni hao
xihuan hadoop banzhang dc

3) 4R
Number of splits:4
4) ARF I

(1) %%S mapper

package com.atguigu.mapreduce.nline;

import java.io.IOException;

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

import org.apache.hadoop.mapreduce.Mapper;

public class NLineMapper extends Mapper<LongWritable, Text, Text, LongWritable>{

private Text k = new Text();
private LongWritable v = new LongWritable(1);

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

111 3R —47
final String line = value.toString();

12 i
final String[] splited = line.split(" ");

I3 A5 H
for (inti = 0; i < splited.length; i++) {

k.set(splited[i]);




context.write(k, v);

(2) %5 Reducer

package com.atguigu.mapreduce.nline;

import java.io.IOException;

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

import org.apache.hadoop.mapreduce.Reducer;

public class NLineReducer extends Reducer<Text, LongWritable, Text, LongWritable>{

LongWritable v = new LongWritable();

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

long count = 0l;

N1 s

for (LongWritable value : values) {
count += value.get();

v.set(count);

112 %t
context.write(key, v);

(3) %5 driver

package com.atguigu.mapreduce.nline;

import java.io.IOException;

import java.net. URISyntaxException;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Job;

import org.apache.hadoop.mapreduce.lib.input.FilelnputFormat;
import org.apache.hadoop.mapreduce.lib.input.NLinelnputFormat;
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;




public class NLineDriver {

public static void main(String[] args) throws IOException, URISyntaxException,
ClassNotFoundException, InterruptedException {

11 3REL job 5t 5
Configuration configuration = new Configuration();
Job job = Job.getInstance(configuration);

I B BRI InputSplit Hhi414> = 403
NLinelnputFormat.setNumLinesPerSplit(job, 3);

/1 d Fil NLinelnputFormat 4b3ic 5% %k
job.setInputFormatClass(NLinelnputFormat.class);

Il &8 jar WAL E, SCEX mapper #1 reducer
job.setJarByClass(NLineDriver.class);
job.setMapperClass(NLineMapper.class);
job.setReducerClass(NLineReducer.class);

I ¥ & map ¥ kv 287
job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(LongWritable.class);

Il VB 2 kv KA
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(LongWritable.class);

11 BB N A A B A
FilelnputFormat.setInputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

Il $25¢ job
job.waitForCompletion(true);

¥

5) ZEREFE
(1) HANEHE

banzhang ni hao
xihuan hadoop banzhang dc
banzhang ni hao
xihuan hadoop banzhang dc



banzhang ni hao

xihuan hadoop banzhang dc

banzhang ni hao

xihuan hadoop banzhang dc

banzhang ni hao

xihuan hadoop banzhang dcbanzhang ni hao
xihuan hadoop banzhang dc

(2) FH AR Y2

WARN [org.apache.hadoop.mapreduce.JobResourcelploader] - Hadoop command-line
WARN [org.apache.hadoop.mapreduce.JobResourceUploader] - No job jar file set
INFO [org.apache.hadoop.mapreduce.lib.input.FileInputFormat] - Total input p
INFO [org.apache.hadoop.mapreduce.JobSubmitter] - number of splits:4

INFO [org.apache.hadoop.mapreduce.JobSubmitter] - Submitting'TEFEﬁE'?or job:
INFO [org.apache.hadoop.mapreduce.lob] - The url to track the job: http://lo
INFO [org.apache.hadoop.mapreduce.Job] - Running job: job local9985388595 008
INFO [org.apache.hadoop.mapred.LocalJobRunner] - OutputCommitter set in conf
INFO [org.apache.hadoop.mapreduce.lib.output.FileOutputCommitter] - File Out

3.2.8 HEX InputFormat

D HEik
(1 HEX—F4kK FilelnputFormat.

(2) M5 RecordReader, SEIL—RIEH — A5 B H2E N KV,

(3) fEHHIHE ] SequenceFileOutPutFormat % & J 3¢ .

3.2.9 HEX InputFormat 4 sL#
1 &K

TGt hdfs i& /& mapreduce, X T/NSCHFFA TR, S, SOME G A 3K &/ 3
it B, RFREA NIRRT R B2 AN UEE IR AN S SequenceFile,
SequenceFile Bt 2> SUI, A7 R O STIF IR 12+ 2 FR N key, SCIFN DN value.
2) F N

O O 0O

one.txt two.txt three.txt

IR 2T S 5

part-r-00000
3)

AN RIAAL T AR AR LR 5 2K

(1) EHHRRERINHGE, BRI SOIF BN R & OO B A% HDFS



(2) NS5 /i, 7£ HDFS LAfH mapreduce #2535t /INSCAF 476 I
(3) 7f mapreduce ¥R}, WK H CombineTextInputFormat 2 & 3%
4) BEARSZH
AR5 B g L InputFormat 177 2, AbEH /N SCREI 1] R
(1) HEX—F4kK FilelnputFormat
(2) 5 RecordReader, SEIL— B — Mg BR300y KV
(3) fEHHIHE ] SequenceFileOutPutFormat % & J: S 14
5) FEfF L

(1) HE X InputFromat

package com.atguigu.mapreduce.inputformat;

import java.io.IOException;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.BytesWritable;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.mapreduce.InputSplit;

import org.apache.hadoop.mapreduce.JobContext;

import org.apache.hadoop.mapreduce.RecordReader;

import org.apache.hadoop.mapreduce. TaskAttemptContext;
import org.apache.hadoop.mapreduce.lib.input.FilelnputFormat;

Il & U4k 7 FilelnputFormat
public class WholeFilelnputformat extends FilelnputFormat<NullWritable, BytesWritable>{

@Override
protected boolean isSplitable(JobContext context, Path filename) {
return false;

@Override
public RecordReader<NullWritable, BytesWritable> createRecordReader(InputSplit split,
TaskAttemptContext context)
throws IOException, InterruptedException {

WholeRecordReader recordReader = new WholeRecordReader();
recordReader.initialize(split, context);

return recordReader;




(2) H5E X RecordReader

package com.atguigu.mapreduce.inputformat;

import java.io.IOException;

import org.apache.hadoop.conf.Configuration;

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

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.BytesWritable;

import org.apache.hadoop.io.IOUtils;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.mapreduce.InputSplit;

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

public class WholeRecordReader extends RecordReader<NullWritable, BytesWritable>{

private Configuration configuration;
private FileSplit split;

private boolean processed = false;
private BytesWritable value = new BytesWritable();

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

this.split = (FileSplit)split;
configuration = context.getConfiguration();

@Override
public boolean nextKeyValue() throws IOException, InterruptedException {

if (Iprocessed) {
11158 LEAFIX
byte[] contents = new byte[(int)split.getLength()];

FileSystem fs = null;
FSDatalnputStream fis = null;

try {
112 FRECCA 25t
Path path = split.getPath();




fs = path.getFileSystem(configuration);

13 R
fis = fs.open(path);

14 B2
IOUtils.readFully(fis, contents, 0, contents.length);

I1'5 % ST 2
value.set(contents, 0, contents.length);
} catch (Exception e) {

Hinally {
I0Utils.closeStream(fis);

processed = true;

return true;

}

return false;
}
@Override

public NullWritable getCurrentKey() throws IOException, InterruptedException {
return NullWritable.get();

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

@Override
public float getProgress() throws IOException, InterruptedException {
return processed? 1:0;

@Override
public void close() throws I0Exception {

}

(3) SequenceFileMapper AbFH i F2




package com.atguigu.mapreduce.inputformat;

import java.io.IOException;

import org.apache.hadoop.io.BytesWritable;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Mapper;

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

public class SequenceFileMapper extends Mapper<NullWritable, BytesWritable, Text,
BytesWritable>{

Text k = new Text();

@Override
protected void setup(Mapper<NullWritable, BytesWritable, Text, BytesWritable>.Context
context)
throws IOException, InterruptedException {
111 FRECCAE T B B
FileSplit inputSplit = (FileSplit) context.getInputSplit();
112 FREY) P 45
String name = inputSplit.getPath().toString();
113 ¥ & key [ H

k.set(name);
}
@Override
protected void map(NullWritable key, BytesWritable value,
Context context)
throws IOException, InterruptedException {
context.write(k, value);
}

(4) SequenceFileReducer AbFH i f2

package com.atguigu.mapreduce.inputformat;
import java.io.IOException;

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

import org.apache.hadoop.mapreduce.Reducer;

public class SequenceFileReducer extends Reducer<Text, BytesWritable, Text,
BytesWritable> {

@Override




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

context.write(key, values.iterator().next());

(5) SequenceFileDriver 4t T i fs

package com.atguigu.mapreduce.inputformat;

import java.io.IOException;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.BytesWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Job;

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

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

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

public class SequenceFileDriver {

public static void main(String[] args) throws IOException, ClassNotFoundException,
InterruptedException {

args = new String[] { "e:/input/inputinputformat"”, "e:/outputl" };
Configuration conf = new Configuration();

Job job = Jaob.getInstance(conf);
job.setJarByClass(SequenceFileDriver.class);
job.setMapperClass(SequenceFileMapper.class);
job.setReducerClass(SequenceFileReducer.class);

Il B i N1 inputFormat
job.setInputFormatClass(WholeFileInputformat.class);

Il 5 B i H 1 outputFormat
job.setOutputFormatClass(SequenceFileOutputFormat.class);

job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(BytesWritable.class);

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

FilelnputFormat.setinputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));




boolean result = job.waitForCompletion(true);

System.exit(result ? 0 : 1);

}
3.3 MapTask T{E#L$I

3.3.1 AT ENLH
1 A 5|

maptask FIFATEE R E map M BRI SS A B IR R, R R AN job A AL B R
A2, mapTask FATAE S5 72 158k 2 Bk 17 e 2
2) MapTask FFAT B d e pLil

—> job 1) map BB MapTask 4T (AN, % inde 22 job B BI8T Nk E

BV B Map TaskFFAT BE R SEAL
1) —obfmaplh B 3FAT 8 % i 15 i3 jobt v

L00M 20001 2) 4F—Asplith) 4Bt — 1 mapTask 347 S5 4k 51
o Tl om 3) BRIAESLF, Y15 K/h=blocksize
| ss.avi &) G AR, THRIE R — SO S
/ T DataNodel DataNode2 DataNode3 DataNode4
128M  256M [ maptask ( maptask R ( maptask ([ )

ss2.avi @

100M oM 0 00M

\ 100M J \__ 200m ) g J J




3.3.2 MapTask TAEHLH

ss.txt 0-128

S%KU\TextlnputFormatW \windex
| RecorderReader |<—| InputFormatV Ky
¥ / 5 ]I I 28 X
Kyv  Mapper 5 f<k,v>, 80%
reader() 4 E#ﬁﬁ{
| Eﬂapt(K;:) el 6 B (AKX HIX AR
a PETETE ontext.write(k,v) o
y I /u?efﬁnpiz’: | HashPartitioner4)[X. |<: <a,1><c,1> |<b,1><h,1> ﬁmﬁaﬁqﬂ?’ I
c outputCollector <al><al><cl><el> | <bi><h,1><d,1><f,1>
/ Z SZSE]:]):; | Key.compareToi{F/F | <a,1><e,1> | <d,1><f,1>
ss.txt 128-200
2 % Sifisubmit() A, KL Map task
FRACEREERIE R, )5
RIESHICE, B
AE55 Sy BEI .
A 7 A SN NN
Readf B¢ Mapirf% | | CollectrBt | | %ESHE | | CombinefiE |

(1) Read FrBt: Map Task it F /' 4i 5 ) RecordReader, A% InputSplit HH g T H
— A keylvalue.

(2) Map BrBE: %7 R ERIGNT H 1Y key/value 2245 HI P 'S map() R B0 EE, JF
P — R Y1 keylvalue.

(3) Collect WefERrBt: £/ %S map( &%t , =L EmE, — B
OutputCollector.collect() % Hi &5 . fE RN EL, B¥ AN keyvalue 73X (i A
Partitioner), JFH5 AN —MMIENFZEMX T

(4) Spill BrBt: Bp“EiS", MIF L MIX )G, MapReduce 2 8 5 B A AL L,
PR NI SO SRR AR, KR BN A T, e B AT — AR H
Ry LB BT A RS

5 B

DYR 1 MHPRIEHE 7S50 A7 XA OB AT HE R, JE 772U, Se i X g 5
partition HEATHEST, SRS IR key BEATHEF . X, SHETE, Bl Lo KON R REELE
—ife, HIFF— XAPTAEEE I key B 7.

DYR 2. I XG5 /N BIRAR VR EEA70 D 00 5 AL 55 A H S R IR S
4 output/spillN.out (N FR/x 4TS XED . WRAFEE T Combiner, 'S5 N2
i, XA DX BB AT — ORSR R

AYR 3: fg oy KEEE O B S BN AR 5 s 454 SpillRecord H, Frh & 7r X IT



& R AR LG SCOF b A2 B . 4 s /AN R4 5 B oK/ o SR i AF R 51K
/NEEIE AIMB, T 4722 515 3 SC4F output/spilINLout.index H,

(5) Combine B Bt: 4 Fr A £ A #5255 , MapTask % BT A Il i SC 4T — IRk &9,
DA DR f 24 R ot il — AN B ST

AP BAEAEE SE )5, MapTask 24 BT I i SCAF &5 9 — RS0, IR ORAF 2150
output/file.out 1, [F] A= AR B 12 5] S output/file.out.index.

FEHEAT SO IF Ik R, MapTask A2y DON AL HEAT & 0F . 0 T2 X, BERR A2
FBIAE IR FEAIE josortfactor (BRIN 1000 ANSCAF, FHEF= AR SCAFFF M
fraIrsdRt, WHER A, ERUEARE, BERIRAGE AR

ibfE4> MapTask fe2 AR MG SCIF, AT 4 7] I 4T T R SR R] i e UK
NSO A BE A LR BT SR R T4
3.4 Shuffle HL#l

3.4.1 Shuffle HLi#i

Mapreduce {54 reducer FIf NS E BT 1. RAPATHIT B2 CEPHE map
AR i NAR 2 reducer) FRA shuffle.

(opy “Sort” Reduce
phase phase phase
map task s reduce task |
splll 0 disk fetch .o
bufferin ¢ i
memory
b !
II1I}|LIt oné?si J mﬂge o u‘rput
it ¥l
cd pamrms 1 L
v m diskdota

Other maps p. Other reduces



ShuferHLfE‘IJ Combiner’iiﬁﬁ‘ i
Fe—meemm——aa= P o Combinerky AT KR R combiner
sioom  PEIE gx HF 1

X1 | X2

= G
.
L Her Her :%4&%m Eein a
. spillindex  Spill.out X1 | X2 I
Map1Jjik . . ! €*| JEE; 3 IEE3 | | Jis
X1 | X2
s | o [ T |
T IR
/ AL =
FIMap1 J7VEAEEE—FE ma | [ k1] b
Hith Hith
o o . i i
T . Reduce 1 ZbFRifTFR I
- B #1 I
Map1Jji% i WA 1
LRI I THX1 PR M B A B Flkey 48 :
Einfs) i
1 >| ;?é% ;’;’; |—>| sl |——> Reducei% | |
| Vo 1
1 i XA mapR ]
1 BRI 1
Map277i%: %N H | I
_________________________________ |
Reduce2 b HH i FE FIReducel—F¥:

3.4.2 Partition 43X

0) iF @G| e ERWG G TS RARIE KA B R SO (X0 Betn: gk SE R AR
T HAS [ 44 i b BAS R SO (o3 X0
1) ZRIA partition 73 [X

public class HashPartitioner<K, V> extends Partitioner<K, V> {
public int getPartition(K key, V value, int numReduceTasks) {
return (key.hashCode() & Integer. MAX_VALUE) % numReduceTasks;
}

}

BRIN > X HLYE key Y hashCode %t reduceTasks BB SR 2 P32 w4
key £7fi ZWEAN 73 X
2) HiE X Partitioner 5 J§

(1) HE X4k K Partitioner, 5 getPartition() /7%

public class ProvincePartitioner extends Partitioner<Text, FlowBean> {

@Override
public int getPartition(Text key, FlowBean value, int numPartitions) {

111 RIS S A =17
String preNum = key.toString().substring(0, 3);

int partition = 4;

112 FIWrERANE
if ("136".equals(preNum)) {




partition = 0;

Yelse if ("137".equals(preNum)) {
partition = 1;

Yelse if ("138".equals(preNum)) {
partition = 2;

Yelse if ("139".equals(preNum)) {
partition = 3;

}

return partition;

}
(2) 7£ job Xzh, W HE HE X partitioner:

job.setPartitionerClass(CustomPartitioner.class);

(3) HE X partition J5, EHEH T X partitioner (1% %515 B F M HE 1 reduce task

job.setNumReduceTasks(5);

3) HER:

Wi reduceTask ()% &> getPartition 45 B AL, W& 27 4 JUA 2 10 5 Sk
part-r-000xx;

Witk 1<reduceTask HI%iE <getPartition HIZEHEL, WA —H 750 X EAR TG 2T, 2
Exception;

W reduceTask HI%rE=1, WA mapTask Jidi i 2 /DA XS0, Fe& ok BAEAS 4
X — reduceTask, HZ&HaEH &4 — AR SCF part-r-00000;

filtn: RiscE s L XECN 5, W

(1) job.setNumReduceTasks(1); 2> 1IEH 14T, RS 74— Mgy e

(2) job.setNumReduceTasks(2); 2> i i

5

(3) job.setNumReduceTasks(6); KT 5, FEF&IEHIEIT, et

3.4.3 Partition 43 [X S5 Sc
D FoR: Bgit g BB TR E AR A o B B R Sc T (XD
2) HAauE&

B

phone_data.txt
3)
(1) Mapreduce 2% map i kv xF, $ZHEAHIE key 8, A5 0 KA AR



reducetask. BRI\ ZHNIA: HRHE key [ hashcode%reducetask K 43 &

(20 AR EAZIRIATE CH T REEAT 7041, W5 2 S Bdls 70 & (4D 4144 Partitioner
H 5 L —> CustomPartitioner 4Kl %25 Partitioner

(3)7E job IR, ¥ B H & X partitioner: job.setPartitionerClass(CustomPartitioner.class)

4) FEZY] 2.4 WA L, 80— XK

package com.atguigu.mapreduce.flowsum;
import org.apache.hadoop.io. Text;
import org.apache.hadoop.mapreduce.Partitioner;

public class ProvincePartitioner extends Partitioner<Text, FlowBean> {

@Override

public int getPartition(Text key, FlowBean value, int numPartitions) {
111 SRECE G S R T =47
String preNum = key.toString().substring(0, 3);

int partition = 4;

12 AW A A
if ("136".equals(preNum)) {

partition = 0;

Yelse if ("137".equals(preNum)) {
partition = 1;

Yelse if ("138".equals(preNum)) {
partition = 2;

Yelse if ("139".equals(preNum)) {
partition = 3;

return partition;

}
2) TEIXANRE G N E 5 SCEE 2 X B AN reduce task 1 &

package com.atguigu.mapreduce.flowsum;

import java.io.IOException;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Job;

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




public class FlowsumDriver {

public static void main(String[] args) throws lllegal ArgumentException, IOException,
ClassNotFoundException, InterruptedException {

11 R EEE, 5 job X5 S
Configuration configuration = new Configuration();
Job job = Job.getInstance(configuration);

116 $REATEFH jar GLATE B4 B8 42

job.setJarByClass(FlowsumDriver.class);

112 $53E 40155 job 8 FH¥) mapper/Reducer V552
job.setMapperClass(FlowCountMapper.class);
job.setReducerClass(FlowCountReducer.class);

/13 %5 mapper i H B 1 kv 258
job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(FlowBean.class);

114 457 f 2 I EURE ) kv 2R
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(FlowBean.class);

118 45 5E H & > X
job.setPartitionerClass(ProvincePartitioner.class);
119 [FIBsS 48 % AH B A1) reduce task
job.setNumReduceTasks(5);

II'5 457 job Ff AN BRGSO B (e H 5%
FilelnputFormat.setinputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

II'7 % job HECEMAHKSEL LLA job BT java ZRATTEN jar A1, 2%
yarn KigfT

boolean result = job.waitForCompletion(true);

System.exit(result ? 0 : 1);

}
3.4.4 WritableComparable HEfF#

HEF /& MapReduce HE 22 A % 5 2 ()45 {F 2 — . Map Task A1 Reduce Task )25 $idfs (4%



W key) BEATHERP . %41 R T Hadoop MIBRIAT . AR FHRE St R BUE Y 2 4HE e,
MAEZE EREFE. BT R T H R, Bzt e a7 22 Pud HE e

X Map Task, ‘&40 AB RS R INTE]— AN X, g2 b XA FRiA B — 2
BIE A, FE e X P e BT — CHERY, PR IS e 8o S BURERE 1, T B AL B
SR, BRMNR LT ST — IR IF, DL SR & I i — N KA Pt

X Reduce Task, ‘& MWEE™ Map Task e #2485 DUAR R ECHE SO, s /i i
—EBIE, WIS L, SRR A A R B SO IR R s B, AT —
RE I PV — AN RO s WR P AF SO R el B H il — s R, AT — k&
JER RS RIR A B P EAEE DS RS, Reduce Task 4t — X P9 A7 FIREAE L 1K) AT £k
AT — kG
BB B BOAHEFE
D k.

(L B HET

MapReduce 45 fy A 1T 5% OB A e HE Y . PRIES Y AR SCAF R HER -

(2) 2

{1 Hadoop 72 — A2 R HE P I SCAE? e fil S bR — A7 X HIZ VAL
Ak B R B SCAR I RO ARAR, R D — B L 3% A5 ZUAb 3 BT A SO, AT e Az R T
MapReduce Fri L (1) HAT 4844

BAOTR: HRGE —RINHL FRISCH: HOK, RS RJE, AR AR
HEF RSO . BRI HOR AT — A DOREA i & R HER . B nT RO Bl Sefk g
3AMFIX, FEH A X, AR R a-g, H T AR R R hon, =0 IX
I B 1 TR 0-z,

(3) ##BhHEF: (GroupingComparator 434H)

Mapreduce HEZETEIC R EIA reducer Z AT #&BEXT IS HE T, (HBER BT R PE FE 3G B HE
Feo SEBAANFPPATR RS, XEERAFEANE, BOYENkEARK map (£55 H
X188 map f£ & AEA R E IR AR 5e B TR S AN A R . — Bk,  KZ# MapReduce T2 7 23 8 e
il reduce BREUIRMI TR IHERT . (2, A7 I 75 200 IR 1 175 VE X BEEAT HE 7 A0 43 4 45
CLSE B RIHET -

(4 ZKH:

1 H & SR AR A, compareTo = I W7 26 A A B AN BRI HEFT -



2) H & XHEFF WritableComparable
(1) JE#E ST

bean X % 528 WritableComparable #2185 compareTo J77%, #tal LASZBIHER

@Override
public int compareTo(FlowBean 0) {
/RN NI N

return this.sumFlow > o.getSumFlow() ? -1 : 1;

}

3.4.5 WritableComparable HEFF R4 Sz
Z A —
1 TR

MR HE 21 2.4 F= A 45 RO S AT HE T
2) HlEnE%

B

phone_data.txt
3) 7 #
(L EEFAMWEE, B PEESGITLARE, B0 s Rty
(2) context.write(F &, THLS)

(3) FlowBean £ WritableComparable #2171 855 compareTo /5%

@Override
public int compareTo(FlowBean 0) {
I B RS, DR E

return this.sumFlow > o.getSumFlow() ? -1 : 1;

¥

4) ARSI

(1) FlowBean Xf RAEERR K 1 Jah E&in 1 HEELThsg

package com.atguigu.mapreduce.sort;

import java.io.Datalnput;

import java.io.DataOutput;

import java.io.lOException;

import org.apache.hadoop.io.WritableComparable;

public class FlowBean implements WritableComparable<FlowBean> {

private long upFlow;




private long downFlow;
private long sumFlow;

I RFFHVACS, 52 SR E S G s, T4l
public FlowBean() {
super();

public FlowBean(long upFlow, long downFlow) {
super();
this.upFlow = upFlow;
this.downFlow = downFlow;
this.sumFlow = upFlow + downFlow;

public void set(long upFlow, long downFlow) {
this.upFlow = upFlow;
this.downFlow = downFlow;
this.sumFlow = upFlow + downFlow;

public long getSumFlow() {
return sumFlow;

public void setSumFlow(long sumFlow) {
this.sumFlow = sumFlow;

public long getUpFlow() {
return upFlow;

public void setUpFlow(long upFlow) {
this.upFlow = upFlow;

public long getDownFlow() {
return downFlow;

public void setDownFlow(long downFlow) {
this.downFlow = downFlow;




/**
* FRHIMLTT
* @param out
* @throws IOException
*/
@Override
public void write(DataOutput out) throws IOException {
out.writeLong(upFlow);
out.writeLong(downFlow);
out.writeLong(sumFlow);

}
/**
* RFHMTT I FERRT AT AT S4BT 56 45— 3
* @param in
* @throws IOException
*/
@Override

public void readFields(Datalnput in) throws IOException {
upFlow = in.readLong();
downFlow = in.readLong();
sumFlow = in.readLong();

@Override
public String toString() {
return upFlow + "\t" + downFlow + "\t" + sumFlow;

@Override
public int compareTo(FlowBean 0) {
I B RS, DR EN
return this.sumFlow > o.getSumFlow() ? -1 : 1;

(2) %%'5 mapper

package com.atguigu.mapreduce.sort;

import java.io.IOException;

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

import org.apache.hadoop.mapreduce.Mapper;

public class FlowCountSortMapper extends Mapper<LongWritable, Text, FlowBean, Text>{




FlowBean bean = new FlowBean();
Text v = new Text();

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

N1 3R —AT
String line = value.toString();

112 #E
String[] fields = line.split("\t");

13 HHEXR

String phoneNbr = fields[0];

long upFlow = Long.parseLong(fields[1]);
long downFlow = Long.parseLong(fields[2]);

bean.set(upFlow, downFlow);
v.set(phoneNbr);

4 %
context.write(bean, v);

(3) %5 reducer

package com.atguigu.mapreduce.sort;

import java.io.IOException;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Reducer;

public class FlowCountSortReducer extends Reducer<FlowBean, Text, Text, FlowBean>{

@Override
protected void reduce(FlowBean key, Iterable<Text> values, Context context)
throws IOException, InterruptedException {

I U, e SRR RS O
for (Text text : values) {
context.write(text, key);




(4) %%’E driver

package com.atguigu.mapreduce.sort;

import java.io.IOException;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Job;

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

public class FlowCountSortDriver {

public static void main(String[] args) throws ClassNotFoundException, IOException,
InterruptedException {

11 RIMEEEE, B job X5 S
Configuration configuration = new Configuration();
Job job = Job.getInstance(configuration);

116 $REATEFH jar GLATE B4 8 42

job.setJarByClass(FlowCountSortDriver.class);

112 $&5%E A5 job ZL{E FH ¥ mapper/Reducer k5525
job.setMapperClass(FlowCountSortMapper.class);
job.setReducerClass(FlowCountSortReducer.class);

/13 ¥& € mapper % H B0 1 kv 2578
job.setMapOutputKeyClass(FlowBean.class);
job.setMapOutputValueClass(Text.class);

114 45 7€ F 2 B ) kv 2R
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(FlowBean.class);

II'5 457 job Ff N BRGSO B (e H 5%
FilelnputFormat.setinputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

II'7 ¥ job HECE MK SEL, LLA job FTHI java ZRFTTEN jar &1, %
yarn KigfT

boolean result = job.waitForCompletion(true);

System.exit(result ? 0 : 1);




/7]

1 Fk
BURBFAN B0 FHL 55y H A SO A 2 BRI & 3 HET
2) 43T

BT HT—ANTR, 10 E E o X SRR,
3) FfsR

(D) #hnE e XXk

package com.atguigu.mapreduce.sort;
import org.apache.hadoop.io. Text;
import org.apache.hadoop.mapreduce.Partitioner;

public class ProvincePartitioner extends Partitioner<FlowBean, Text> {

@Override
public int getPartition(FlowBean key, Text value, int numPartitions) {

111 FREFHL S AT = AL
String preNum = value.toString().substring(0, 3);

int partition = 4;

112 ARGEFHL S E 5 E I X
if ("136".equals(preNum)) {

partition = 0;

Yelse if ("137".equals(preNum)) {
partition = 1;

Yelse if ("138".equals(preNum)) {
partition = 2;

Yelse if ("139".equals(preNum)) {
partition = 3;

return partition;

¥

(2) FEIRAARAPIINIF XK

IR E E XX

job.setPartitionerClass(FlowSortPartitioner.class);




/I ¥£'E Reducetask ™%k

job.setNumReduceTasks(5);

3.4.6 Combiner &3t

1) combiner & MR F2£5H Mapper F1 Reducer 2 #hf)—Fh 214
2) combiner 417F#)52 5 & Reducer
3) combiner i1 reducer )X HI7E 21T & -
Combiner & /£ % —> maptask BT (£ /17 siE1T;
Reducer /24254 R TA Mapper f% 4521 ;
4) combiner ft7 st AE XA — maptask (% H BEAT B EBIC AL, DL/ 8L S &
5) combiner A&f% S TR & A BesZ i e 24V 458 %8, T H., combiner H)%it kv Fi%
P8 reducer HIHIN kv 7 B K
Mapper
357 ->(3+5+7)/3=5
2 6 ->(2+6)/2=4
Reducer
(3+5+7+2+6)/5=23/5 AT (5+4)/2=9/2
6) H & X Combiner SZH D 1.

(1) H5EX—A combiner 4k Reducer, 5 reduce 771

public class WordcountCombiner extends Reducer<Text, IntWritable, Text,
IntWritable>{
@Override
protected void reduce(Text key, Iterable<IntWritable> values,
Context context) throws IOException, InterruptedException {
/WSS i
int count = 0;
for(IntWritable v :values){
count = v.get();
}
N2 5
context.write(key, new IntWritable(count));

}
(2) 1E job WFHHKF L E

job.setCombinerClass(WordcountCombiner.class);




3.4.7 Combiner & 35 ek
1) TRk Gt —A maptask B % AT R A, PR/ X 285 A4% i BT R
Combiner IjfE.

3.1.3 FHR3: I maptask 1% H FHEBIC A (Combiner)

HR— FR=
1) #hn—/>WordcountCombiner 1) ¥ WordcountReducerfE NcombinerfE
4k K Reducer

WordcountDriver3x sl 2 135 %€
2) f£WordcountCombiner

(1) it il

job.setCombinerClass(WordcountReducer.class);

(2) Hgeit g Rt

2) Bl

B

hello.txt

TR—

1 11—~ WordcountCombiner 254 7k Reducer

package com.atguigu.mr.combiner;

import java.io.|OException;

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

import org.apache.hadoop.mapreduce.Reducer;

public class WordcountCombiner extends Reducer<Text, IntWritable, Text, IntWritable>{

@Override
protected void reduce(Text key, Iterable<IntWritable> values,
Context context) throws IOException, InterruptedException {
N1 s
int count = 0;
for(IntWritable v :values){
count += v.get();
}
12 5




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

¥

2) 1E WordcountDriver ZRzhZ5 45 %€ combiner

119 F672 FHEALF combiner, LLKFWENIEAEA combiner (13245
job.setCombinerClass(WordcountCombiner.class);

TR=

1) ¥ WordcountReducer /£ combiner £ WordcountDriver 3Xzh35 5 &

Il Fi 7€ 75 EAEH combiner, LAK AN ZE4E 9 combiner 32 %
job.setCombinerClass(WordcountReducer.class);

BATREFY

Map-Reduce Framework

Map input records=5

Map output records=8

Map output bytes=72

Map output materialized bytes=94
Input split bytes=199

Combine input records=0 F{ERE
Combine output records=0
Reduce input groups=6
Reduce shuffle bytes=94

Map-Reduce Framework

Map input records=5

Map output records=8

Map output bytes=72

Map output materialized bytes=72
Input split bytes=199

Combine input records=8 ERE
Combine output records=6
Reduce input groups=6
Reduce shuffle bytes=72

3.4.8 GroupingComparator 4320 (3BhHER)
XT reduce i B B EHE AR i — N E LA Btk AT 73 4 .
3.4.9 GroupingComparator 4320 /5 sz

1 FHk

B RIT BB
T8 id P id FAE &
0000001 Pdt_01 222.8
0000001 Pdt_06 25.8
0000002 Pdt_03 522.8
0000002 Pdt_04 122.4
0000002 Pdt_05 722.4




0000003 Pdt_01 222.8
0000003 Pdt_02 33.8

UL R ORI AE— T A e 5 R Ao

2) I ANE R

L

GroupingComparator.txt

K L A U -

B B B

part-r-00000.txt part-r-00001.txt part-r-00002.txt
3) st
(1) R “ITH id FRRAE S50 1ER key, BT LUK map B BOisc BRI BTG 1T B8 1%
Hid 70 X, $ZBREaEr, Ki%F| reduce.
(2) f£ reduce %i#| | groupingcomparator #4175 id AHFIfY kv A 4L, 2REHCEE—

ARV R KE .

T 4 e e

(Groupinngrator)

iy N

0000001 Pdt_01 222.8 0000001 9228
0000002 Pdt_06 722.4 :
0000001 Pdt_05 25.8
0000003 Pdt_01 222.8 0000002 722.4
0000003 Pdt_01 33.8
0000002 Pdt_03 522.8 0000003 2928
0000002 Pdt_04 122.4

maptask reducetask
1) map AL B [ 5 . =

Pt 2) X 3) reduce /7 ik Rt —AkeyI 5 — N5 H %

(1) FKH—17 HEF A a v
(2) DI B
(3) — 47 H$ %% bean} % 0000001 222.8

beanl, nullwritable 0000001 222.8
bean1, nullwritable 0000001 222.8 bean3, nullwritable 0000001 25.8 25.8
bean2, nullwritable 0000002 722.4

bean3, nullwritable 0000001 25.8

beand. nullwritabl 0000003 222.8 bean2, nullwritable 0000002 722.4 0000002 722.4

eant, nutwritable : bean6, nullwritable 0000002 522.8 522.8

beans, nullwritable 0000003 33.8 bean7, nullwritable 0000002 122.4 2228

bean6, nullwritable 0000002 522.8

bean7, nullwritable 0000002 122.4 bean4, nullwritable 0000003 122.4 0000003 122.4
bean5, nullwritable 0000003 33.8 33.8

4) ARG SZE
(1) 2T 545 S OrderBean

package com.atguigu.mapreduce.order;

import java.io.Datalnput;

import java.io.DataOutput;

import java.io.IOException;

import org.apache.hadoop.io.WritableComparable;




public class OrderBean implements WritableComparable<OrderBean> {

private int order_id; // 1T ®#. id &
private double price; // &

public OrderBean() {
super();

public OrderBean(int order_id, double price) {
super();
this.order_id = order_id;
this.price = price;

@Override

public void write(DataOutput out) throws I0Exception {
out.writelnt(order_id);
out.writeDouble(price);

@Override

public void readFields(Datalnput in) throws IOException {
order_id = in.readInt();
price = in.readDouble();

@Override
public String toString() {
return order_id + "\t" + price;

public int getOrder_id() {
return order_id;

public void setOrder_id(int order_id) {
this.order_id = order _id;

public double getPrice() {
return price;




public void setPrice(double price) {
this.price = price;

I — AT
@Override
public int compareTo(OrderBean 0) {

int result;

if (order_id > o0.getOrder_id()) {
result = 1;

} else if (order_id < o0.getOrder_id()) {
result = -1;

}else {
I s 3 HE

result = price > o.getPrice() ?-1: 1;

return result;

(2) %%'5 OrderSortMapper

package com.atguigu.mapreduce.order;

import java.io.IOException;

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

import org.apache.hadoop.mapreduce.Mapper;

public class OrderMapper extends Mapper<LongWritable, Text, OrderBean, NullWritable> {
OrderBean k = new OrderBean();

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

N1 3R —AT
String line = value.toString();

112
String[] fields = line.split("\t");

113 FHHNR




k.setOrder_id(Integer.parselnt(fields[0]));
k.setPrice(Double.parseDouble(fields[2]));

N4 5
context.write(k, NullWritable.get());

(3) %W OrderSortPartitioner

package com.atguigu.mapreduce.order;
import org.apache.hadoop.io.NullWritable;
import org.apache.hadoop.mapreduce.Partitioner;

public class OrderPartitioner extends Partitioner<OrderBean, NullWritable> {

@Override
public int getPartition(OrderBean key, NullWritable value, int numReduceTasks) {

return (key.getOrder_id() & Integer. MAX_VALUE) % numReduceTasks;

(4) %% OrderSortGroupingComparator

package com.atguigu.mapreduce.order;
import org.apache.hadoop.io.WritableComparable;
import org.apache.hadoop.io.WritableComparator;

public class OrderGroupingComparator extends WritableComparator {

protected OrderGroupingComparator() {
super(OrderBean.class, true);

@SuppressWarnings(*'rawtypes')
@Override
public int compare(WritableComparable a, WritableComparable b) {

OrderBean aBean = (OrderBean) a;
OrderBean bBean = (OrderBean) b;

int result;

if (aBean.getOrder_id() > bBean.getOrder_id()) {
result = 1;

} else if (aBean.getOrder_id() < bBean.getOrder_id()) {
result = -1;




Yelse {

result = 0;

return result;

(5) %WE OrderSortReducer

package com.atguigu.mapreduce.order;

import java.io.lOException;

import org.apache.hadoop.io.NullWritable;
import org.apache.hadoop.mapreduce.Reducer;

public class OrderReducer extends Reducer<OrderBean, NullWritable, OrderBean,
NullWritable> {

@Override
protected void reduce(OrderBean key, Iterable<NullWritable> values, Context context)

throws IOException, InterruptedException {

context.write(key, NullWritable.get());

(6) %WE OrderSortDriver

package com.atguigu.mapreduce.order;

import java.io.lOException;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.mapreduce.Job;

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

public class OrderDriver {

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

11 SR EE R
Configuration conf = new Configuration();
Job job = Job.getInstance(conf);

112 % & jar B n#E#2
job.setJarByClass(OrderDriver.class);




/13 %k mapl/reduce 2%
job.setMapperClass(OrderMapper.class);
job.setReducerClass(OrderReducer.class);

114 VB map % HdE key A1 value 287
job.setMapOutputKeyClass(OrderBean.class);
job.setMapOutputValueClass(NullWritable.class);

115 15 B i &k A 1) key A1 value 2878
job.setOutputKeyClass(OrderBean.class);
job.setOutputValueClass(NullWritable.class);

116 ¥ B i N\ H5cHiE A HH A B A
FilelnputFormat.setinputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

1110 ¥ reduce i it 7341
job.setGroupingComparatorClass(OrderGroupingComparator.class);

17 wWEIX
job.setPartitionerClass(OrderPartitioner.class);

/18 ¥ 'E reduce M4
job.setNumReduceTasks(3);

19 425
boolean result = job.waitForCompletion(true);
System.exit(result ? 0 : 1);

}
3.5 ReduceTask T{E4L1
1) ¥ ReduceTask J-4T/E (MH0
reducetask 147 B [FIAERZMEEAS job FIHAT I K FERIPAT R, (H5 maptask HIFF K
Heeh ) A sk B ANIA], Reducetask B (kg 2 T AEL B FEh M -
HERMER 1, FahikEN 4

job.setNumReduceTasks(4);

2) R
(1) reducetask=0, FK/~¥&H reduce B, #inH SCAE N BRI map AN 8— 2.
(2) reducetask BRIME R 1, Bl H SCHE N O —A
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(4) reducetask U E I ARAERINE, EEFEWFEETRK, FLIGHT, FEIH
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(3) Sort BrBt: %M MapReduce & X, H P95 reduce() ek 20 N4 2 4% key HEAT
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3.6 OutputFormat &

3.6.1 OutputFormat 0 SLI K

OutputFormat s& MapReduce #1325, A A sEBl MapReduce #i i #RSZ I 1
OutputFormat # 1. F HFRATA4H ) LA UL OutputFormat SEIRE .
1) A% TextOutputFormat

BRA % L % U2 TextOutputFormat, "B AEHESRICRKE NIALT . ERIBERIME ] LU
B, A TextOutputFormat i A toString() /7 VA4 B A 1#E e 77 5
2) SequenceFileOutputFormat

SequenceFileOutputFormat 1 & i % H 5 o8 — NI SCAF . an S 4 Hh 75 2R N 5 4
MapReduce {55 ffi N, IXAE R —Farrdmtibg X, BOVE R EE, REDPIESE.
3) HE X OutputFormat

WA TR, B S .
3.6.2 HE X OutputFormat

AT SRR B AU R B 42, TTRLE € L OutputFormat.

HEAE—/> mapreduce 25 HH AR 2odfs BOAN [R] 4 P 2R A R B [F) H 3¢, X 28 R0 ot

R LU H 52 X outputformat K S2H .
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3.6.3 HEX OutputFormat R4 sz#
IDINEEN
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PR TNAE
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log.txt

o HE U -

O 0

atguigu.log other.log

3) HARFE T

(1 HEX— outputformat

package com.atguigu.mapreduce.outputformat;

import java.io.IOException;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.RecordWriter;

import org.apache.hadoop.mapreduce. TaskAttemptContext;

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

public class FilterOutputFormat extends FileOutputFormat<Text, NullWritable>{

@Override
public RecordWriter<Text, NullWritable> getRecordWriter(TaskAttemptContext job)
throws IOException, InterruptedException {

Il B —A> RecordWriter
return new FilterRecordWriter(job);

(2) EARH)S %4 RecordWriter

package com.atguigu.mapreduce.outputformat;

import java.io.IOException;

import org.apache.hadoop.fs.FSDataOutputStream;

import org.apache.hadoop.fs.FileSystem;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.io. Text;

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

public class FilterRecordWriter extends RecordWriter<Text, NullWritable> {
FSDataOutputStream atguiguOut = null;




FSDataOutputStream otherOut = null;

public FilterRecordWriter(TaskAttemptContext job) {
111 SRS R4
FileSystem fs;

try {
fs = FileSystem.get(job.getConfiguration());

112 B SO AR
Path atguiguPath = new Path("e:/atguigu.log");
Path otherPath = new Path("e:/other.log");

113 G i
atguiguOut = fs.create(atguiguPath);
otherOut = fs.create(otherPath);

} catch (IOException €) {
e.printStackTrace();

@Override

public void write(Text key, NullWritable value)

InterruptedException {

I PN RS “atguigu” % H BIAS R SO
if (key.toString().contains("atguigu™)) {
atguiguOut.write(key.toString().getBytes());

}else {
otherOut.write(key.toString().getBytes());

@Override
public void close(TaskAttemptContext context)
InterruptedException {
Il KRB
if (atguiguOut !=null) {
atguiguOut.close();

if (otherOut = null) {
otherOut.close();

throws

throws

IOException,

IOException,




(3) %% FilterMapper

package com.atguigu.mapreduce.outputformat;
import java.io.IOException;

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

import org.apache.hadoop.mapreduce.Mapper;

public class FilterMapper extends Mapper<LongWritable, Text, Text, NullWritable>{
Text k = new Text();

@Override
protected void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {
N1 3R —AT
String line = value.toString();

k.set(line);

13 5 it
context.write(k, NullWritable.get());

(4) %45 FilterReducer

package com.atguigu.mapreduce.outputformat;
import java.io.IOException;

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

import org.apache.hadoop.mapreduce.Reducer;

public class FilterReducer extends Reducer<Text, NullWritable, Text, NullWritable> {

@Override
protected void reduce(Text key, Iterable<NullWritable> values, Context context)
throws IOException, InterruptedException {

String k = key.toString();
k=k+"\rn";

context.write(new Text(k), NullWritable.get());




(5) %W FilterDriver

package com.atguigu.mapreduce.outputformat;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Job;

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

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

args = new String[] { "e:/input/inputoutputformat”, "e:/output2" };
Configuration conf = new Configuration();
Job job = Jaob.getInstance(conf);

job.setJarByClass(FilterDriver.class);
job.setMapperClass(FilterMapper.class);
job.setReducerClass(FilterReducer.class);

job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(NullWritable.class);

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

11 EH R SCH S A% R4LAF B E 2 job
job.setOutputFormatClass(FilterOutputFormat.class);

FilelnputFormat.setinputPaths(job, new Path(args[0]));

Il BARIRATE E LT outputformat, {H 2K NI ATH outputformat 4k 7&K H
fileoutputformat

/I 1M fileoutputformat Z4g Hi—4~ SUCCESS XA, Frbh, fEXIBEEE — M
tH K

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

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




}
3.7 Join R

3.7.1 Reduce join
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1D B AT A IS bean 28
package com.atguigu.mapreduce.table;
import java.io.Datalnput;

import java.io.DataOutput;

import java.io.IOException;

import org.apache.hadoop.io.Writable;

public class TableBean implements Writable {
private String order_id; // iT ¥ id
private String p_id; // 7=/ id
private int amount; // 7= 5 B
private String pname; // 7= 5 & FR
private String flag;// & IFric

public TableBean() {
super();

public TableBean(String order_id, String p_id, int amount, String pname, String flag) {




super();

this.order_id = order _id;
this.p_id = p_id;
this.amount = amount;
this.pname = pname;
this.flag = flag;

public String getFlag() {
return flag;

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

public String getOrder_id() {
return order_id;

public void setOrder_id(String order_id) {
this.order_id = order_id;

public String getP_id() {
return p_id;

public void setP_id(String p_id) {
this.p_id = p_id,;

public int getAmount() {
return amount;

public void setAmount(int amount) {
this.amount = amount;

public String getPname() {
return pname;




public void setPname(String pname) {
this.pname = pname;

@Override

public void write(DataOutput out) throws I0Exception {
out.writeUTF(order_id);
out.writeUTF(p_id);
out.writelnt(amount);

out.writeUTF(pname);
out.writeUTF(flag);

}

@Override

public void readFields(Datalnput in) throws IOException {
this.order_id = in.readUTF();
this.p_id = in.readUTF();
this.amount = in.readint();
this.pname = in.readUTF();
this.flag = in.readUTF();

@Override
public String toString() {
return order_id + "\t" + pname + "\t" + amount + "\t" ;

2) %u'5 TableMapper #2/7

package com.atguigu.mapreduce.table;

import java.io.lOException;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Mapper;

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

public class TableMapper extends Mapper<LongWritable, Text, Text, TableBean>{
TableBean bean = new TableBean();
Text k = new Text();

@Override

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

111 BN SCERY




FileSplit split = (FileSplit) context.getInputSplit();
String name = split.getPath().getName();

112 FRBm AN
String line = value.toString();

113 ANESCAE 53 A AL 3

if (name.startsWith("order")) {// 17 8a.3% 4b 33
113.1 V)&
String[] fields = line.split("\t");

113.2 1% bean X4
bean.setOrder_id(fields[0]);
bean.setP_id(fields[1]);
bean.setAmount(Integer.parselnt(fields[2]));
bean.setPname(™");

bean.setFlag("0");

k.set(fields[1]);
Yelse {// 7= R AL
113.3 )&
String[] fields = line.split("\t");

/1 3.4 F+3% bean X %
bean.setP_id(fields[0]);
bean.setPname(fields[1]);
bean.setFlag(1");
bean.setAmount(0);
bean.setOrder_id("");

k.set(fields[0]);
}
4 5
context.write(k, bean);

3) %#'5 TableReducer 25

package com.atguigu.mapreduce.table;

import java.io.IOException;

import java.util.ArrayL.ist;

import org.apache.commons.beanutils.BeanUtils;
import org.apache.hadoop.io.NullWritable;
import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Reducer;




public class TableReducer extends Reducer<Text, TableBean, TableBean, NullWritable> {

@Override
protected void reduce(Text key, Iterable<TableBean> values, Context context)
throws IOException, InterruptedException {

11 HE AT ISR S

ArrayList<TableBean> orderBeans = new ArrayList<>();
112 #E4% bean X 5

TableBean pdBean = new TableBean();

for (TableBean bean : values) {

if ("0".equals(bean.getFlag())) {// 1T #¥.3&
11 ¥ DAL 3 e SR B 26 AT i BB &
TableBean orderBean = new TableBean();
try {
BeanUtils.copyProperties(orderBean, bean);
} catch (Exception e) {
e.printStackTrace();

orderBeans.add(orderBean);
Yelse {// =ik
try {
11 ¥ DAL 335 SR 7 i R 2 N A7
BeanUtils.copyProperties(pdBean, bean);
} catch (Exception e) {
e.printStackTrace();

113 FihHHE
for(TableBean bean:orderBeans){
bean.setPname (pdBean.getPname());

4 B %
context.write(bean, NullWritable.get());

4) %w5 TableDriver 1£/7




package com.atguigu.mapreduce.table;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Job;

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

public class TableDriver {

public static void main(String[] args) throws Exception {
11 RIMECEEE, B job X5 S
Configuration configuration = new Configuration();
Job job = Job.getInstance(configuration);

112 & AT jar T E R A LR A
job.setJarByClass(TableDriver.class);

113 45 E A0V 5% job ZE A% FHY) mapper/Reducer I 5528
job.setMapperClass(TableMapper.class);
job.setReducerClass(TableReducer.class);

II'4 45 7E mapper %t £dh 1 kv 288
job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(TableBean.class);

I1'5 457 f 2 fa U ) kv R
job.setOutputKeyClass(TableBean.class);
job.setOutputValueClass(NullWritable.class);

116 457 job Ff AN RGO B (e H 5%
FilelnputFormat.setinputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

II'7T % job HECE KA RS, LLL job Y java SEPTFER] jar £,
yarn KigfT

boolean result = job.waitForCompletion(true);

System.exit(result 7 0 : 1);

?EI
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(1) 7£ mapper [ setup M B, B SCHE IR ZAF LA

(2) FEUKEN R H I 27

job.addCacheFile(new URI("file:/e:/mapjoincache/pd.txt"));// ZEA7 %38 3 F 3 task iz
T R

mapiiiiR & I (Distributedcache)

1) DistributedCacheDriver 2% {7 3 /4 2) BEHUZEAE R SO B
111 N EAF B setup() 77 ¥ map /7%
4job.addCacheFile(new i H 428 2 -
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job.setNumReduceTasks(0);
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LR NR Y R BIFTA R map 1AL, XK, map AT BLEEASHX B ST RS R
RYIEIAT S I R R AR, ATBURKIR M & T HRAE I I AR, InRAE B L .

2) SZEARHS.

(1) e RBN R rp AN A7 ST

package test;

import java.net.URI;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Job;

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

public class DistributedCacheDriver {

public static void main(String[] args) throws Exception {
111 3RE job 15 &
Configuration configuration = new Configuration();
Job job = Job.getInstance(configuration);

12 BCENNE jar B4R
job.setJarByClass(DistributedCacheDriver.class);

13 J<HK map
job.setMapperClass(DistributedCacheMapper.class);

114 BCE i 2% Bt 2R Y
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(NullWritable.class);

I1'5 BB N A
FilelnputFormat.setinputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

116 IN#REAT Hdin
job.addCacheFile(new URI("file:///e:/tableinput/pd.txt™));

/17 map i join FRIIZ4EAN 75 Z reduce B BL, W E reducetask $E N 0
job.setNumReduceTasks(0);




18 $#&78
boolean result = job.waitForCompletion(true);
System.exit(result ? 0 : 1);

(2) BEHUGAF 1St

package test;

import java.io.BufferedReader;

import java.io.FilelnputStream;

import java.io.IOException;

import java.io.InputStreamReader;

import java.util. HashMap;

import java.util.Map;

import org.apache.commons.lang.StringUtils;
import org.apache.hadoop.io.LongWritable;
import org.apache.hadoop.io.NullWritable;
import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Mapper;

public class DistributedCacheMapper extends Mapper<LongWritable, Text, Text,
NullWritable>{

Map<String, String> pdMap = new HashMap<>();

@Override
protected void setup(Mapper<LongWritable, Text, Text, NullWritable>.Context context)
throws IOException, InterruptedException {

111 SRERGAT (R S04
BufferedReader reader = new BufferedReader(new InputStreamReader(new
FilelnputStream("pd.txt"),"UTF-8"));

String line;

while(StringUtils.isNotEmpty(line = reader.readLine())){
12 i
String[] fields = line.split("\t");

I3 AT EHR RIS

pdMap.put(fields[0], fields[1]);

14 i
reader.close();




Text k = new Text();

@Override
protected void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {
111 3R —AT
String line = value.toString();

112 #E
String[] fields = line.split("\t");

113 3REG™ i id
String pld = fields[1];

114 FREE it 44 FR
String pdName = pdMap.get(pld);

15 Pt
k.set(line + "\t"+ pdName);

16 5
context.write(k, NullWritable.get());

}

3.8 RN
Hadoop A MEMLAE Y5 T 1 B4, DR 2 0UibR. G, b ¥osioso

HOED ORI R, 6 P s AR R A N AR B 7 A RO M B

1) API

(1 RAMEER T A Ge i
enum MyCounter{ MALFORORMED,NORMAL}
I M 5 SCR E 2 SO N 1
context.getCounter(MyCounter. MALFORORMED).increment(1);

(2) KA TR AR T gt
context.getCounter(""counterGroup", "countera™).increment(1);
AT LR, HEIFA =

(3 WHAERIAE P FrEh 6 LAE.



3.9 #WiEFK (ETL)
1 Wik
eI TR0k 45 Mapreduce F2 2 B, AR Z A B 4775 o, 1 BRAARF & F P 8
SRIVEIE . EE AR T R T EIE1T mapper F27, AT BT reduce FEFF -
3.10 HIEBERRGISSHR
3.10.1 TajELfEATIR
1) #FoR:
EBRHERFBRKENET LLHHE.
2) FNHRE

L]

web.log

3) LI

(1) %%5 LogMapper

package com.atguigu.mapreduce.weblog;
import java.io.lOException;

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

import org.apache.hadoop.mapreduce.Mapper;

public class LogMapper extends Mapper<LongWritable, Text, Text, NullWritable>{

Text k = new Text();

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

111 3RE AT B4
String line = value.toString();

N2 fErr A&
boolean result = parseLog(line,context);

13 HEAGEIRE
if (Iresult) {




return;

14 & key
k.set(line);

I1'5 5
context.write(k, NullWritable.get());

12 fEir A&

private boolean parseLog(String line, Context context) {
11 #E
String[] fields = line.split(" ");

12 HEKRERT 11 KNG

if (fields.length > 11) {
Il RGEH A
context.getCounter(*map", "
return true;

Yelse {
context.getCounter("map”, "false™).increment(1);
return false;

true™).increment(1);

(2) %%'5 LogDriver

package com.atguigu.mapreduce.weblog;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Job;

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

public class LogDriver {
public static void main(String[] args) throws Exception {
args = new String[] { "e:/input/inputlog”, "e:/outputl" };

111 3REL job 15 2.
Configuration conf = new Configuration();




Job job = Job.getInstance(conf);

112 1% jar &
job.setJarByClass(LogDriver.class);

113 KEK map
job.setMapperClass(LogMapper.class);

14 VB B 2t 2R
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(NullWritable.class);

Il % & reducetask 454 0
job.setNumReduceTasks(0);

I1'5 VB i N My HH R A
FilelnputFormat.setinputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

16 $#258
job.waitForCompletion(true);

¥

3.10.2 HIEHTIR

D FHkK:

S web 1 i H 25 1 ) 44 5 BRI 5

£ HERR AR

RS R, A 2 W SR A
2) HANHRE

B

web.log

3) LI
(1) 5E X bean, JKicskH EEE T i &880 7B

package com.atguigu.mapreduce.log;

public class LogBean {
private String remote_addr;// i3 %% /i 6 ip Huhik
private String remote_user;// 1032 7 5ty FH 77 S4B, 200 Jg k-
private String time_local;// ic\3 7 [ i i) 5 i [X




private String request;// 3% 3K 1) url 5 http #pil

private String status;// 1051 SRR BLINZ 200

private String body_bytes_sent;// 0.5 K125 % F iy SCA FE AR N 2RI
private String http_referer;// Fi ki 5 AR DL BE #2175 1) 3k >R 1)
private String http_user_agent;// ic.55 % /7 il U 2% A5 E

private boolean valid = true;// Wi & & 75 &%
public String getRemote_addr() {

return remote_addr;

public void setRemote_addr(String remote_addr) {
this.remote_addr = remote_addr;

public String getRemote_user() {
return remote_user;

public void setRemote_user(String remote_user) {
this.remote_user = remote_user;

public String getTime_local() {
return time_local,

public void setTime_local(String time_local) {
this.time_local = time_local;

public String getRequest() {
return request;

public void setRequest(String request) {
this.request = request;

public String getStatus() {
return status;




public void setStatus(String status) {
this.status = status;

public String getBody bytes sent() {
return body_bytes sent;

public void setBody bytes_sent(String body bytes sent) {
this.body bytes sent = body_bytes_sent;

public String getHttp_referer() {
return http_referer;

public void setHttp_referer(String http_referer) {
this.http_referer = http_referer;

public String getHttp_user_agent() {
return http_user_agent;

public void setHttp_user_agent(String http_user_agent) {
this.http_user_agent = http_user_agent;

public boolean isValid() {
return valid,

public void setValid(boolean valid) {
this.valid = valid;

@Override

public String toString() {
StringBuilder sb = new StringBuilder();
sb.append(this.valid);
sb.append(*\001").append(this.remote_addr);
sb.append(*\001").append(this.remote_user);
sb.append(*\001").append(this.time_local);
sh.append("\001").append(this.request);




sh.append("\001").append(this.status);
sb.append("\001").append(this.body_bytes sent);
sh.append("\001").append(this.http_referer);
sh.append("\001").append(this.http_user_agent);

return sh.toString();

(2) %i'5 LogMapper 2

package com.atguigu.mapreduce.log;

import java.io.IOException;

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

import org.apache.hadoop.mapreduce.Mapper;

public class LogMapper extends Mapper<LongWritable, Text, Text, NullWritable>{
Text k = new Text();

@Override
protected void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {
N1 3R 14T
String line = value.toString();

112 i HEREEE
LogBean bean = pressLog(line);

if ('bean.isValid()) {
return;

k.set(bean.toString());

13 %t
context.write(k, NullWritable.get());

Il T A&
private LogBean pressLog(String line) {
LogBean logBean = new LogBean();

11
String[] fields = line.split(" ");




if (fields.length > 11) {
112 B2 44
logBean.setRemote_addr(fields[0]);
logBean.setRemote_user(fields[1]);
logBean.setTime_local(fields[3].substring(1));
logBean.setRequest(fields[6]);
logBean.setStatus(fields[8]);
logBean.setBody _bytes_sent(fields[9]);
logBean.setHttp_referer(fields[10]);

if (fields.length > 12) {
logBean.setHttp_user_agent(fields[11] + " "+ fields[12]);

Yelse {
logBean.setHttp_user_agent(fields[11]);

Il KT 400, HTTP #i%

if (Integer.parselnt(logBean.getStatus()) >= 400) {
logBean.setValid(false);

}

Yelse {
logBean.setValid(false);

return logBean;

(3) %% LogDriver #£/7

package com.atguigu.mapreduce.log;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Job;

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

public class LogDriver {
public static void main(String[] args) throws Exception {
11 3REL job 15 2
Configuration conf = new Configuration();
Job job = Job.getInstance(conf);




112 1% jar &
job.setJarByClass(LogDriver.class);

113 KEX map
job.setMapperClass(LogMapper.class);

14 VB B 2 2R
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(NullWritable.class);

I1'5 VB i N My HH R A
FilelnputFormat.setinputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

16 $27
job.waitForCompletion(true);

}
3.11 MapReduce FF & B4

fE49m 5 mapreduce P27, 752 &R LA T :
D FAEPERE O InputFormat
BRI RSS2 . TextinputFormat
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i tab (\Ds
NlinelnputFormat % & 45 & A47 50 N kR0 F o
CombineTextInputFormat 7] LA 2 AN/ NG IR — M) A B, $2 s b A .
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2) B Mapper
F P AR 28 F5 SRS R =477 map()  setup()  cleanup ()
3) Partitioner 73 [X.
FERINSZIL HashPartitioner, #4EEMYE key B0 A E A1 numReduces >Rk [A]— A>3 [X
7 ; key.hashCode()&Integer. MAXVALUE % numReduces

RS EARERIRIRE R, ATELE E L X



4) Comparable HfJ¥

MPATH B XX GAE N key KB, b ZiE S WritableComparable #2171,
5 H i) compareTo() /7.

W HER X B 2t A S ST R

S NPrA SRR, 8% A — Reduce.

ZIRHEFE: HEFERIFEE AN
5) Combiner & Jf

Combiner & 3 7] DL @ R P BAT R0, k2D jo A&k . (HR A8 FH I 06 004N RE s e J5A (1)
NZ 2 SEEEP N
6) reduce ¥i4;2H: Groupingcomparator

reduceTask ZE R4 AN (— partition T AL J5, wHFHENEIREITHAH,
Hor BRI E N 2 key HIF], AR5 X541 kv 04 8 A — K reduce() 7i%, I AKX —41
kv FHIE— kv [ key 1E NS EE4 reduce ) key, H#iX —ZHEIE 1 value (B 2L 45
reduce() 1) values Z%i .

A RIS, FoATT AT PASEE— A @ R0 2 H B KAE )12 4

HE LA bean X R HIKE RFATHIEAE, AR JE0E H compareTo J7 %™ AL {5 5 HEFe
FIRR . S8 5 B %€ L—™ Groupingcomparator, K bean X 5 143 2812 %5 o sl 3% IR AT 100k 55
Iy id R CHERT 85D 3X ke, AT SR A reduce()T7iE AL HEK key.
7) EHALEFE . Reducer

FH P AR 25 75 SR S mp = ANJ73%: reduce()  setup()  cleanup ()
8) #itiFEsE 1. OutputFormat

BRI\ 2 TextOutputFormat, IHREZHZ: WR— KV X 1) H b5 SCA XA i
N—AT-

SequenceFileOutputFormat ¥ & i % H 5 28 — NI SCHF . an S 4 77 2EE N 5 4

MapReduce {E55 1IN, IXMEE—Firiftig s, FOVErgN%E, RE 5 LY.
F P& BLE 52 X OutputFormat.



'] Hadoop ¥#E K %¢

4.1 ¥k

JEAEHARBEW AT RO IR B RS (HDFS) 5718, IRAEHR e 1 M4 56 Mg
FARB R . 75 Hadoop ~, JUH 2B IR M TAE A a0 s oL (I8 &
GiRAFAEREE, EXMELLR, 1O BRI R B KR M. 574, Shuffle
5 Merge it A2 [FIFER NG E B KB 110 77,

ST WAL 110 M £ %6 /2 Hadoop S 5 BEUR, Al IR 40t T- 1548 B0 /MU BE
/0 AW e ARAm AR A W B AR, R RS 5 EEAER CPU JFA AN s, JLIEREAFETHA
el IREE P | 2 ZER W /T

SR 110 IR 48715 55520 T MapReduce 1RV, 7E/T 2 MapReduce BB s F &
A AT DA e it 3 o A SRS TR) 9k 2D 170 AT 2% 37 &

JE45 Mapreduce BI—FpRAbSRBS : 18IS E4E4RA5%F Mapper B(# Reducer B H 34T
E48, DORADBER 10, $2m MR F2FIZ 178 ((HARRE N T cpu ig B i),

R RARRrEIZ S S Re st Atk ae, (HE A S nT Re R rkRe .

BT -

(1) BHEFREMK job, S

(2) 10 TR job, Z HIH4d

4.2 MR X EJa9mmL

JE4if% 8 | hadoop HAF? | ik AR | A | RS UG, R
Yoy | KRR A R E B

DEFAULT | &, E#%{fH | DEFAULT | .deflate & HSCA AL —FF, AT
BN

Gzip R, B4 | DEFAULT | .z B FSCA AL —FF, AT
BN

bzip2 &, HEAEMH | bzip2 bz2 & FSCA A —FF, AT
BN

LZO &, TERR | LZO 1zo & TEAERG|, LFHEE
E RN

Snappy 4, TE2%E | Snappy .snappy i FISCARLE—FE, AT
BN

N LR R G IR E4E 515, Hadoop BIN T geliB/fig 3%, N RS

JE4iikg X XTI FA) 2 i/ g 2%

DEFLATE org.apache.hadoop.io.compress.DefaultCodec




gzip org.apache.hadoop.io.compress.GzipCodec

bzip2 org.apache.hadoop.io.compress.BZip2Codec

LZzO com.hadoop.compression.lzo.LzopCodec

Snappy org.apache.hadoop.io.compress.SnappyCodec
R4 R ELER

IR RS JIGSCAE RN | RSSO | 4 fipt I 3k

gzip 8.3GB 1.8GB 17.5MB/s 58MB/s

bzip2 8.3GB 1.1GB 2.4MB/s 9.5MB/s

LzO 8.3GB 2.9GB 49.3MB/s 74.6MB/s

http://google.github.io/snappy/
On a single core of a Core i7 processor in 64-bit mode, Snappy compresses at about 250 MB/sec
or more and decompresses at about 500 MB/sec or more.

4.3 EZFNEE

4.3.1 Gzip E45

o TEARER LR R, T H 8/ e R LU D hadoop AR B SCRF, 728 b 3
gzip M SR SCAF AU B AL B SOA —HE ;. KPRy linux RGUHSE T gzip i, M7 fE.

SR ATCER split.

RIS A S RAE 2 G 1E 130M LAY (1 MO, #0T A% AT gzip
JEZaks e Blani— K e EZ —A /N H E R4 — A gzip 3, 384T mapreduce F£ 7Y
i@ T 24 gzip XA NI K . hive B2, streaming £25, Al java 5 ) mapreduce F25
FEAFCAREEE —H, JEA6 2 J5 R R R P AN T8 ZEAE T2 2.

4.3.2 Bzip2 JE48

i 3CFF split; BEREMESER, b gzip K4 R 465 : hadoop A& S Ff, HAL
FF native; 7E linux R48 F H 47 bzip2 74, 1 H 7 {E.

B AR EOE S AN SRR native.

RIS R G0 EORAN G, H T B m I R4 A i g, AT RAE Y mapreduce fF
b r A A s Bl 2 B FEBOR AR S A T R A8 AR e R A R
HLUUG B HIA3 ELB B 100 s B0 0 B MR R ) SO SO AR 4 i A7 3 1), (RIS
TESCHF split, 1 HAA BTN R (RIS AR EELO 5.
4.3.3 Lzo 48

R RAa/fR IR B LR, SERAA%; SCRF split, 72 hadoop & ifiAT Y 4
K ATLATE linux REE T %236 lzop 4, 71,




B E4ER L gzip BAL— L,

hadoop A< & ANSCHRE, FHELSE ENHTXT 1zo #%:X

FRSTA 5 Al — BERp PR AL B (D9 1 3CHF spllit T R 51, 67 EH455E inputformat Jy 1zo #%

s

RIS — MRKIISCARSAE, 48 2 a8 KT 200M PRI RS, i H A4S

PR, 1zo D0 RUBRE ] 2 .

4.3.4 Snappy K48
MO AL o s 4k 2 M5 P ) e 4 2

B SRR split; JE4ER L gzip BYK; hadoop A B AN SRR, T E e,
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) o T 580 ) R i A% 2K B A —> Mapreduce 18 b 5% H A5 #h—> Mapreduce 75\
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4.6 EAESCHRRD

4.6.1 BIBFHI EGEAIAE 8

CompressionCodec 4 PN J75 AT L T4 44 i 1 4 BU AR H A 2508« EEARGT IEAE AR 5N
— AN R A BAR AT IR 48, FRATTAT LAE T createOutputStream(OutputStreamout) J5 725 fill 7 —
/I~ CompressionOutputStream, K H LUEZER G NJRERR. AH, AR AR 52X



TR B B B AT AR 548, MR A createlnputStream(InputStreamin) B8 %, M 3815 — 4>

CompressioninputStream, MM M JE JZ OISR 46 1 5 »
W — T a0 F H 4877 2

DEFLATE org.apache.hadoop.io.compress.DefaultCodec
gzip org.apache.hadoop.io.compress.GzipCodec
bzip2 org.apache.hadoop.io.compress.BZip2Codec

package com.atguigu.mapreduce.compress;

import java.io.File;

import java.io.FilelnputStream;

import java.io.FileNotFoundException;

import java.io.FileOutputStream;

import java.io.IOException;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.IOUtils;

import org.apache.hadoop.io.compress.CompressionCodec;

import org.apache.hadoop.io.compress.CompressionCodecFactory;
import org.apache.hadoop.io.compress.CompressioninputStream;
import org.apache.hadoop.io.compress.CompressionOutputStream,;
import org.apache.hadoop.util. ReflectionUtils;

public class TestCompress {

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

compress(“e:/hello.txt","org.apache.hadoop.io.compress.BZip2Codec");

/1 decompress(“e:/hello.txt.bz2");

I 545

private static void compress(String filename, String method) throws Exception {

111 3REU N

FilelnputStream fis = new FilelnputStream(new File(filename));

Class codecClass = Class.forName(method);

CompressionCodec codec =
ReflectionUtils.newlInstance(codecClass, new Configuration());

112 SRE

FileOutputStream  fos = new  FileOutputStream(new  File(filename

(CompressionCodec)




+codec.getDefaultExtension()));
CompressionOutputStream cos = codec.createOutputStream(fos);

113 FHIN P
IOUtils.copyBytes(fis, cos, 1024*1024*5, false);

114 KB
fis.close();
cos.close();
fos.close();

Il R 4
private static void decompress(String filename) throws FileNotFoundException,

IOException {

110 K6 2 15 Refff s 46
CompressionCodecFactory  factory = new CompressionCodecFactory(new

Configuration());
CompressionCodec codec = factory.getCodec(new Path(filename));

if (codec == null) {
System.out.printIn(*cannot find codec for file " + filename);
return;

11 FREUE A
CompressioninputStream cis = codec.createlnputStream(new FilelnputStream(new
File(filename)));

112 3R i
FileOutputStream fos = new FileOutputStream(new File(filename + ".decoded"));

I1'3 IR P
IOUtils.copyBytes(cis, fos, 1024*1024*5, false);

114 KA B
cis.close();
fos.close();

}
4.6.2 Map %y i3 % B 45
RIS MapReduce 14 N\ i H SO0 AR 48 (1 SO, ARAT R T LG map AE25- 1+




)2 SR AR 46, DRCA S S AR A A T L@ M AL 5 2 reduce 700, T HRZETTLARE
AR ZVERE, XL TAE RERE WA BN, RATKRE TRIEBEAKE:
D 25 KRR hadoop VRS SCHF I 4itkg XA : BZip2Codec . DefaultCodec

package com.atguigu.mapreduce.compress;

import java.io.lOException;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.io.compress.BZip2Codec;

import org.apache.hadoop.io.compress.CompressionCodec;
import org.apache.hadoop.io.compress.GzipCodec;

import org.apache.hadoop.mapreduce.Job;

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

public class WordCountDriver {

public static void main(String[] args) throws I0Exception, ClassNotFoundException,
InterruptedException {

Configuration configuration = new Configuration();

Il FFR5 map i 1 4

configuration.setBoolean("mapreduce.map.output.compress”, true);

I BEE map i H 4 7 2K

configuration.setClass("*'mapreduce.map.output.compress.codec”, BZip2Codec.class,
CompressionCodec.class);

Job job = Job.getInstance(configuration);

job.setJarByClass(WordCountDriver.class);

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

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

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

FileInputFormat.setinputPaths(job, new Path(args[0]));




FileOutputFormat.setOutputPath(job, new Path(args[1]));
boolean result = job.waitForCompletion(true);

System.exit(result ? 1 : 0);

¥

2) Mapper {f:-£: A28

package com.atguigu.mapreduce.compress;
import java.io.lOException;

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 WordCountMapper extends Mapper<LongWritable, Text, Text, IntWritable>{

@Override
protected void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {
N1 3R —AT
String line = value.toString();
12 i
String[] words = line.split(" ");
I1'3 FEAE H
for(String word:words){
context.write(new Text(word), new IntWritable(1));

}

3) Reducer {3 A48

package com.atguigu.mapreduce.compress;
import java.io.lOException;

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

import org.apache.hadoop.mapreduce.Reducer;

public class WordCountReducer extends Reducer<Text, IntWritable, Text, IntWritable>{

@Override
protected void reduce(Text key, Iterable<IntWritable> values,
Context context) throws IOException, InterruptedException {




int count = 0;

J/s!

for(IntWritable value:values){
count += value.get();

112 %
context.write(key, new IntWritable(count));

¥

4.6.3 Reduce %y 37 % FH K48

T workcount Z& 51 &b 7
1) 1B EKL)

package com.atguigu.mapreduce.compress;

import java.io.lOException;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.io.compress.BZip2Codec;

import org.apache.hadoop.io.compress.DefaultCodec;

import org.apache.hadoop.io.compress.GzipCodec;

import org.apache.hadoop.io.compress.Lz4Codec;

import org.apache.hadoop.io.compress.SnappyCodec;

import org.apache.hadoop.mapreduce.Job;

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

public class WordCountDriver {

public static void main(String[] args) throws IOException, ClassNotFoundException,
InterruptedException {

Configuration configuration = new Configuration();

Job job = Job.getInstance(configuration);

job.setJarByClass(WordCountDriver.class);

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




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

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

FilelnputFormat.setinputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

Il ¥ B reduce i H EZE T
FileOutputFormat.setCompressOutput(job, true);

Il 4 1 77 3K

FileOutputFormat.setOutputCompressorClass(job, BZip2Codec.class);
Il FileOutputFormat.setOutputCompressorClass(job, GzipCodec.class);
I FileOutputFormat.setOutputCompressorClass(job, DefaultCodec.class);

boolean result = job.waitForCompletion(true);

System.exit(result?1:0);

¥

2) Mapper 1 Reducer fRFEAE (V1. 4.6.2)
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5.1 Yarn LA
Yarn R AEREETA, RIS S B, ATt
PIEAE RS &, M MapReduce %512 527 WA X T1247 THAE R G 2 ERIMNHET .

5.2 Yarn A 424y

YARN = Z i ResourceManager. NodeManager. ApplicationMaster £ Container 25 2H {4

3) ApplicationMaster (AM) {EFY

1) ResourceManager (RM) EEAERIUITF - ~N (1) FFHERHYI5
(1) KEERZ i R Node (20 g ARy R U
(2) Wi¥NodeManager P “ Manager FEAMERL P HRAT S
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(3) AbFER H ApplicationMaster i 4>

5.3 Yarn T{E#L

1) Yarn iz47 ML
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YarnChild

Mr 2 7 52 2 %5 7 i I 46 1715 5

4359 J2 ) maptask, maptask X7 HE 7 X HEF -
(12) MrAppMaster Z¢45 BT maptask 1217565 )5, 1] RM HIE 2%, 1217 reduce task.
(13) reduce task [7] maptask 3R EUFH 7 73 X B %

(14) FEFETEEE, MR 21 RM HiEEFESE .
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% NodeManager £l 2 25 %% Container, =4 MRAppmaster .
Container M\ HDFS % 1 5 21 A Hh




5.4 {EdRZ 2272

0 MrAFEFF A E%
FURBTE R R

job. waitForCongpletion(

) yarnrunner

D N2 YARN

Resourcemanager

/home/atguigu/wc.jar 2 application R AC R 15 14 FEFIE1T 5605,
mainl / hdfs://..../.staging A Kt application_id MRZ> [F]RMA:

5 K R BRI R — P task

FIFOTA 5 FAF 1

s 4 GHREEAZ5E e, HITEIZ 1 mrAppMaster | Capacity

3 #i5gjobizd 6 U]

Pl tyits 10 GUREE

AT B Node manager t2Sk{E Node man %, Bl Node manager

e 9 HIHIEAT
7 EUE‘*% Container maptask 7 & Container Container
Container
Va cpu+ram 11 Ri%RE cpu+ram+jar cpu+ram+jar
SIS —
MRAppmaste DAl maptask maptask
r / /
12 [HRMHIE2 YarnChild YarnChi
S e
FFan, 1&{Treduce
gj;%f? " o011 0!
hdfs://..../.staging/application_id
kg | Jobsplit Node manager 13feduceli] lode manager
job.submit()J5 Job.xml Container max R Container
157 wc.jar
Reduce task0 Reduce taskl
YarnChild YarnChild

PRV 3R g R T
(1 fRk$RAZ

% 05 client if ] job.waitForCompletion J535, [A]3&ANEREHR AT MapReduce 1FV.
% 125 client [1] RM HiE—MEL id.

%2 RM % client 32 [\ job FEIRAIHEAC B4 FMENL id,

%35 client 3252 jar AL, IR (5 EORIEC B SO B985 I PR IR A 147

%45 client I8AZ5E RIS, [ RM HIEFIZ{T MrAppMaster.

(2) 1ENr AR
£
%6
w7
58

(3) 557

%94

iz

O S

Ni

: 4 RM U client i5R G, K5 job SN2 S AR+ o
: H—ANE A NM AIECE]Z job.,
: % NM % Container, 774 MRAppmaster.

¢ 3K client $EAZ [ BB AS I .

MrAppMaster [} RM H1i5I21T %> maptask 155 #5J8

% 10 2: RM ¥i217 maptask 11554 EL 45 73 #h P NodeManager, 73 71> NodeManager
3 AT 5% RO R 35
(4) {E5%istT



% 11 5. MR A A 20 B4 55 ) NodeManager K% FE 7 B sh A, XA
NodeManager 435l J& 5) maptask, maptask X Zd& 7 X HEF

% 12 25 : MrAppMaster %545 FT 5 maptask 1217 52 52 /5 , 1] RM H1iE 25 4% , 1217 reduce task.

%5 13 4B reduce task ] maptask $KEUFH .73 X B -
14 5. FFEiTREER, MR 2 RM HHFEHEC.

(5) HERERLRAS HH

YARN 4T 55 K5 J 30k FE AR &S (L35 counter) 3R [a] 45 37 F &7 B 8%, %5 7 i 40 Gl ik

mapreduce.client.progressmonitor.pollinterval 15 B ) 7] v F 7 3 88 1 SR 10F B 58T, FEoRgs I o
(6) 1EMLFEK,

B 7 ) B A BEARE SRRV BE AL, 2 7 it 5 40 B> 18 1 A waitForCompletion()
KAV 75 58 . B 18] 1) g 7] LI iE mapreduce.client.completion.pollinterval ik & . 1
W5E R JiE, N EE S A container 21 B TAEIRZS . /BN A B SR 7 s R 55 B8 A7
D& EH P .

2) 1EML$EAC I #2 2 MapReduce

ﬂ:' e P
" Ulnl‘ﬁi'ﬂ' ..
%3
ss.txt 0-128 kvmeta

5 #RikTextinputFormat
P —_— Maptask kvindex

{EMVFRAZ I FE 2 MapReduce

RecorderReader «— InputFormat Kyv
2R, 100M 80%, J& S A
‘n:ﬁap(K,V) el 9 B ECA (X HIXNH R
a s ontext.write(k,v) .
1 i;;;iiﬁk HashPartitioner /) [X 10 Merge JEIFHET |
c ] <al><al><cl><el> | <bi><b,1><d,1><f,1>
et oo
a Juser/inp P Key.compareTof#
B ss-txt
| 200m 8. HFE | <a,1><c,1> | <b,2> H <a,2><c,1><e,1> I <b,2><d,1><f,1> |
1189F Combiner&if: partition0 partitionl
HDFS_3C —
. N Reducetaskl
’ﬁ:liml‘iﬁ 13 N #Freducetask A it 14 — R —41 reducer
T Er
e N L
Contextwrite(kv) 16 #RiATextOutputFormat
Part-r-000000
uraterm ..| HDFS L
b1
GroupingComparator(k knext) Rewrd:/mer ;1 114:5
.
154041 N2

e Write(k,v)

5.5 HiFRHERS

HTT, Hadoop 1FV i 2% =4 =Fh. FIFO. Capacity Scheduler £ Fair Scheduler.

Hadoop2.7.2 ERIA 1) B2 5 1 FE 2% /2 Capacity Scheduler
BAR B VEN: yarn-default.xml S04

<property>
<description>The class to use as the resource scheduler.</description>




<name>yarn.resourcemanager.scheduler.class</name>
<value>org.apache.hadoop.yarn.server.resourcemanager.scheduler.capacity.CapacitySche
duler</value>
</property>

L et S (FIFO)

BRI EARFIFO
B BA R H T, JEEI %
job2 | job3 | job4 | job5 | job6 | «———— | queueB\7l

2 Job1 HLI A £ 4
maptaskf124
reducetask

1ATHI IR 55 45

Map task0
Map taskl |
Map task2 |

Map task3

| reduce taskO |

34—
taskZh 1% i

| reduce taskl |

2) wEIHES (Capacity Scheduler)

(U

R R ARAES
R BAR [ HEE, B RS

job11 job12 job13 job14 20% 5, 154 task queueA

job21 job22 job23 job24 | job25 | 50% %, 25/ task queueB

s job32 | job33 | job34 | job3s | 30% Wi, 257 task queueC

LFREZABAI, BAAIITTRCE e BIRE, ABABIRAFIFOMEL NG . 5 =ANBAFIFIN # AT 55 1 58 R PR ¢

290 T BIE R P A GBI, BRI At gt o L JODTL JObZ oSt WAk
AL Ve AP e
3k, HHAE NI A 79T 5520 5 R0 O oSG2
el 4t AN,
4305, BRI, I8P G R Ry
T

3) AFIAEES: (Fair Scheduler)



BRI RS AT RS
RGBT, SR D2

job11 job12 job13 job14 20% 5 queueA

job21 job22 job23 job24 job25 50% % 5 queueB
job31 job32 job33 job34 job35 30% 5 queueC

IFFZINZ T, WA el =NBAF: queueA. queueBAIqueueC, AEANBAF 1 ffjobdi B AR 252 43 1 i,
PEIRECATEAREE, Bl o B AT IS, LA job A2 ATEEIAIEBLIR AT, VA A
JG% . . ARVAN Z ’ = UL L\ o DLAN ",
B M ST 32 BB o AT 2 o s FERTIon AR "
TR, A job B AR T S ELV U SRS M T B A 4 P2, %A
BB ST. EF MBI, jobRIZIEBMIR A, IR SE T . il
R AR ITR, T BT B S E A £ AL F a1

5.6 {ESHIHERIT
1) Ak 58 B [ HR ok T B 18 AT 55 72 N 1)
—MEAL A Map {E55#1 Reduce fE55# . RIBEAFE AL 31T Bug 55, JELE(L55
R T AR
ARG RGEPA 99% ) Map (ESSHERK 1, RADHJLA Map ERBEIRSE, 58
AR Badr?
2) HEMHRATHLH -
KOG G RRRIESS, LN MES 84T R 18 TR P . it 5 A 55 A 3l —
NEOES, FRIE T, BB T, WERMIHERZ R .
3) PATHENIME S5 RO A5 A
(1 FA task HgH — ML
(2) 477 job B 5EH] task LZIA/NT 0.05 (5%)
(3) JFEHEMIATSHX B . Hadoop2.7.2 mapred-site.xml LA F1 BRI ST T .

<property>

<name>mapreduce.map.speculative</name>

<value>true</value>

<description>If  true, then multiple instances of some map tasks
may be executed in parallel.</description>
</property>

<property>
<name>mapreduce.reduce.speculative</name>




<value>true</value>
<description>If true, then multiple instances of some reduce tasks
may be executed in parallel.</description>

</property>
4) ABEJE FHHERIPRATHLHI1E 5L

(1) ARZFA7AE™ B SR}

(2) FRRAESS, OO 55 im0 e b 5 ks
5) Bk R

AT S0 B B

BRI %, AR THIPATHEE Fprogress, TR Ik — 5 A B0 H 24T 55 110 B 28 56 A ZllestimateEnd Time, 53—
FT, AR A EAT S S B — A& TS, UTTHERT H T T B8 58 B ZlestimateEnd Time, F2& 143 H B R LA A R:

estimateEndTime = estimatedRunTime +  taskStartTime
HEMHAT 5 Z) 60 = HEMIZATHI[A] (60s) + ALSSEBINSZ] (0D

estimateEndTime’ =currentTimestamp + averageRunTime
BTSN SE BN %) (16) = MR Z] (6) + 1847 ¢ UE 55 1-F H i ] (10s)

1 MR &% HE (estimateEndTime- estimateEndTime ) ZE 4l i KIATESS, H N2 BHAI&T% .
2 N T B 1 K EAT 55 R ) 20 2% AT 5538 A I R IR %, MRONEEANMEL BB T RIS sh & 0 55 50 H LR .

3 HMEMSAT AL S ERA T2 M PR SEE . DLAS I (], e (R JE 30 2 A H R AT 45 A BEA 7] ) bk
Ik IX AT 55 55 4 AR H0 i S B (0] o AR, XA i 25 S 2 AT S B AR A SIS S R L
N A HAEANZALE], SR D B BEA RS AN, S VR ML B T S [




7N Hadoop ARk

6.1 MapReduce FIBY8RYERERA
Mapreduce F27 252 B EE T P4 A s
D iHEpLERE
CPU. WAF. HEALAERE. W4
2) 110 #AEAL
(1 Bl iRt
(2) map Al reduce %1% B A4 B
(3) map iBf7HH AR, F3K reduce 57t A
(4 Ntz
(5) KEAT] 73 Byl Rt
(6) spill xHuL %
(7) merge XEGL 2% .
6.2 MapReduce HE4t 75 5%

MapReduce A TT1EFEMNAN DT HE: HARf A Map BrB. Reduce BB, 10 1%
i HCRATURE ) AN F A S A
6.2.1 HEMA

(L I ERAT mr ARFFPERANCEAT G, RER/NF2 R RER)
map f£55, 19K map (E55RBINEL  TAESS 3Bk ELACRERT, AT 25 mr 3247548 .

(2) KH CombineTextInputFormat >KAE AN, s AN KN XA 5.

6.2.2 Map F Bt

1 BABE (spill) wH: @it io.sort.mb & sort.spill.percent Z¥fii, 1A fimk
spill (97 BB, e/ spill Y, MDA 10,

2) WDEIF (merge) ¥k¥: @it A% io.sort.factor %, Kk merge BICHHEH,
b merge [IURE,  AIMIZETE mr ALFRI ] .

3) fEmap ZJa, NEMLFZRART, 54T combine 43, > 1/0.



6.2.3 Reduce M Bt

1) SEEE map M reduce : PINEEARERERD, BWARRKERS. XD, &7
B task SEAF, SEAALEERS(E]; K2, 2530 map. reduce {E55 B 5E4F BEUR, &Rl Ab B EE I
SRR

2) ¥ E map. reduce 3L7F: % slowstart.completedmaps 2%, f# map 8178 — &R
JZJ5, reduce BIT4RIZAT, Y8/ reduce FISEAFIN TH] o

3) BUEEH reduce: X174 reduce 7E HI T HEH U AR R N4 27 A2 KB B0 0 45 VR

4) HERE reduce i buffer: BRIMELL T, BdER]—BMERNA%, buffer 411
Bt =S5 NMAL, )5 reduce 2 MHEELH AT T BOEE . &1, buffer Al reduce
TV BHERI, 2 — NSR>S R, BRI AN B, 845t n] LLiE
MSHCRICE, 1E45 buffer T —#B70 £l vl LLEHZMIAS) reduce, MM/ 10 JTH4H:
mapred.job.reduce.input.buffer.percent, ERIAN 0.0, HMEH KT 0 FIRHE, SOREEHE 2 LB
P A7 buffer o 1) 0HE B B 545 reduce . 1XFE—3K, & buffer 75 247, IR %
EENAF, reduce THELMEALE, T DLEARYE AR AL RIS AT 1% DL3EAT I 3
6.2.4 1/0 £&%

1D RABEERENR, WML 10 KRR . 223 Snappy il LZO JE4E4mi% 4% .
2) ] SequenceFile kIS5

6.2.5 HEMARH
1 BIRERBG

HE AR ——55— A X I B R KT HAh X
K KB ——88 7 1L A RN K TP EME

2) dnfar i SRABTR A

7E reduce J5¥EFINNAC S map Far H B I VR LRI I THEE .

public static final String MAX_VALUES = "skew.maxvalues";
private int maxValueThreshold;

@Override
public void configure(JobConf job) {
maxValueThreshold = job.getint(MAX_VALUES, 100);
}
@Override
public void reduce(Text key, Iterator<Text> values,




OutputCollector<Text, Text> output,
Reporter reporter) throws IOException {
inti =0;
while (values.hasNext()) {
values.next();
i++;

}

if (++i > maxValueThreshold) {
log.info("Received " + i + " values for key " + key);

¥
¥

3) el Bl R ) 2

Tk 1 SAEANVE 4 IX

A DA S Bt BE AT SRS 21 ) 25 R AR T 73 XA H

Jitk 2: BRXGX

BEF Ay B AR T SRR EEAT B € (o3 X B4, 2R map fai B ) SR DRI T — A .
HIEA R UM IRNCELZ o A2t T BLE 5E 73 XCR IR IR Pl 3] A 45 [ 5E Y —#B 73
reduce Sl T K A PR ACIE 45 R AR 1) reduce SEH -

J7¥% 3: Combine

{8 ] Combine 7] LK &l N Bdfa iR . /£7T RERITHAL T, combine f H H AL 2R & I
i T 25040
J5: 4: FH Map Join, RE#4 Reduce Join.
6.2.6 ®HKIEMNSH
1 BHEH RS
(D UUFZSEoREA T H R me BT T R E ST LA 2L (mapred-default.xml)

fic B 24 ZH
mapreduce.map.memory.mb — A~ Map Task A]f# H [ &5 I8 LFR (.

A:MB), ERA Ny 1024. 4% Map Task SZbr
{5 FH B B R B AR, 2l R R R
mapreduce.reduce.memory.mb —“] Reduce Task AJff FH Y BTIR PR (.
A:MB), BRiAA 1024. R Reduce Task
SR AT A B R B A, D2 i ] o
Bto

mapreduce.map.cpu.vcores A Map task A RS cpu core ¥H,

BNE: 1




mapreduce.reduce.cpu.vcores

£~ Reduce task 78 F (15 % cpu core %X

H, BRIME: 1

mapreduce.reduce.shuffle.parallelcopies

> reduce 2% map HEHIERIFFATE. B
IME A 5

mapreduce.reduce.shuffle.merge.percent

buffer m {18k 2 2 A LU 46 5 N\
fit. BRIMH 0.66

mapreduce.reduce.shuffle.input.buffer.percent

buffer X/N 5 reduce v FH N AERT LLAI . BRIA
15 0.7

mapreduce.reduce.input.buffer.percent

1852 2 /D LU A7 T RAF T buffer H11)
s, BRIMER 0.0

(2) FUXALE yarn J3 302 B fhC B 78 Ik 5548 I IEC B S0 o4 s 22 (yarn-default.xmlD

E S8

SR

yarn.scheduler.minimum-allocation-mb 1024

95 N FHFE I container 43T 1 2 /N N A7

yarn.scheduler.maximum-allocation-mb 8192

95 N FHFE I container 43T 1 B K N A7

yarn.scheduler.minimum-allocation-vcores 1

£/ container HiE ) # /)N CPU #Z %

yarn.scheduler.maximum-allocation-vcores 32

£/ container HIE ) Kk CPU 2%

yarn.nodemanager.resource.memory-mb

8192 | % containers 43-C 1 & KW FE N AF

(3) shuffle HERETLALICEESEL, RiAE yarn

AN Z BTG B 4 (mapred-default.xml

&S

SR

mapreduce.task.io.sort.mb 100

shuffle IR TELE MR IX K/, BRI 100m

mapreduce.map.sort.spill.percent

0.8 M Gt DXk T BRAEL,  BRIA 80%

2) M S H(mapreduce PEREAL)

&S

SR

mapreduce. map.maxattempts

A~ Map Task i KR, —BHERXSHETZE,
WA Map Task 321720, BRIME: 4.

mapreduce.reduce.maxattempts

£ Reduce Task i KEIKE, — HHIKSHGEITZ
{8, WIAA Map Task 1217 R BRIAMA: 4.

mapreduce.task.timeout

Task EEITBT[H], &9 FEREBRN—NSH, ZSHRE
BN WA task 7F— & I 18] P9 BEB AT ZE N,
RPN 2 BOHT A, i A th 8, WA task
AT block RE, WRERERAET, WiFkiZekE, A
T B PR R KGR block EANIE Y, T 5E ] E
T MBI A CRAT=ZARD), ERAZ 600000, LR
PR PR 7 0 A 2 i N B ) A B B TR CEb 2= 1)




B e, R RS, UK IZ S EOR R,
17800 /G U N L N = S /T <
“ AttemptID:attempt_14267829456721 123456_m_00022
4 0 Timed out after 300 secsContainer killed by the
ApplicationMaster.” .

6.3 HDFS /h3C- i /53%
6.3.1 HDFS /38 Bk

HDFS L&A OB EEAE namenode &7 — AR 5|, XAERGIHIR/NZ) N 150byte, X
FEZ/N R O, it AR 2 IR 5150, — Il K& 5 A namenode 1A 17
2], 53— AR R 51 S KR R 5 AR .

6.3.2 FRILFTR
1) Hadoop Archive:

AN R NSO HDFS Bt i SCAF RS TR, B RIS R 2 AN ST B

— HAR S, X FEmIEZ> T namenode (P9 A7 ] .

2) Sequence file:

sequence file {1— £ 51 ) 31 key/value 21535, 115 key N SCE4, value 0 %%,
JUPAT LK Rt AN SO IR B — AN K.
3) CombineFilelnputFormat:

CombineFilelnputFormat & —f#f) inputformat, FI T 24N S04 3 me— AN S i)
split, 734k, BB EEIE I EALE .
4) JF)E VM E

XEFRE/NCAE Job, AT EAJTJE IVM BT 2 b 459%38 47 I (] o

JVM FEHFE: —A map i847—A jvm, EHE, £—4 map 7£ jvm _Lig175e¢ ),

jvm 4k 2Lz 47 HAth map.
HARY & : mapreduce.job.jvm.numtasks {E £ 10-20 2 [l



% 7 F MapReduce 3 B EH]

7.1 EHERSIRM (% job BREK)
D Fke HREMR GOk, WID, FERTREES|

= 3 =

a.txt b.tx c.txi

et - oA [EEEE)  (EEreS- ==
MR REE B0 S5 FEEH) IR RE(E) BRO) EF(NV) BEEH)
atzuizu pingping - 'atguigu a. tit—3 b. txt—2 crtEte=2
atguizu ss pingping a. txt—1 b. txt—3 critat=l
atzuizu ss 55 a. txt—2 Bitat—==1 c. txt—1|

' | buxt - B=AE = @] =
IR EEE B0 =EZE(NV EEH)

atgulzu pingping
atguigu pingping
pingping =s

mjc.txt-iﬂ$$ (=B ¥
HHE) \EE B ZSN)
FERI(H)

atzuizu == -

atguizu pingping ‘l

(1) 55— KTy 45

atguigu--a.txt 3
atguigu--b.txt 2
atguigu--c.txt 2
pingping--a.txt 1
pingping--b.txt 3
pingping--c.txt 1
ss--a.txt 2
ss--b.txt 1
ss--c.txt 1

(2) 55 XTIyt 45

atguigu  c.txt-->2 b.txt-->2 a.txt-->3
pingping c.txt-->1 b.txt-->3 a.txt-->1
Ss  C.ixt-->1 b.txt-->1 a.txt-->2

2) H— R4
(1) 5—R4B, 44 OnelndexMapper

package com.atguigu.mapreduce.index;
import java.io.IOException;

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




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

public class OnelndexMapper extends Mapper<LongWritable, Text, Text

String name;
Text k = new Text();
IntWritable v = new IntWritable();

@Override
protected void setup(Context context)
throws IOException, InterruptedException {
11 SRBOCAT 44 F5
FileSplit split = (FileSplit) context.getInputSplit();

name = split.getPath().getName();

@Override
protected void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {
11 3REL AT
String line = value.toString();

12 vk
String[] fields = line.split(" ");

for (String word : fields) {
113 Ptz
k.set(word+"--"+name);
v.set(1);

4 5
context.write(k, v);

, IntWritable>{

(2) FE—AH, %45 OnelndexReducer

package com.atguigu.mapreduce.index;

import java.io.IOException;

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

import org.apache.hadoop.mapreduce.Reducer;




public class OnelndexReducer extends Reducer<Text, IntWritable, Text, IntWritable>{

@Override
protected void reduce(Text key, Iterable<IntWritable> values,
Context context) throws I0Exception, InterruptedException {

int count = 0;

111 ZnsRA

for(IntWritable value: values){
count +=value.get();

N2 5
context.write(key, new IntWritable(count));

(3) FE A, 445 OnelndexDriver

package com.atguigu.mapreduce.index;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Job;

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

public class OnelndexDriver {
public static void main(String[] args) throws Exception {
args = new String[] { "e:/input/inputoneindex”, "e:/output5" };
Configuration conf = new Configuration();

Job job = Job.getInstance(conf);
job.setJarByClass(OnelndexDriver.class);

job.setMapperClass(OnelndexMapper.class);
job.setReducerClass(OnelndexReducer.class);

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

job.setOutputKeyClass(Text.class);




job.setOutputValueClass(IntWritable.class);

FilelnputFormat.setInputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

job.waitForCompletion(true);

(4) BHH KL,

atguigu--a.txt 3
atguigu--b.txt 2
atguigu--c.txt 2
pingping--a.txtl
pingping--b.txt 3
pingping--c.txtl
ss--a.txt 2
ss--b.txt 1

ss--c.ixt 1

3) B IRAbHE

(D) F ki, 9w TwolndexMapper

package com.atguigu.mapreduce.index;
import java.io.IOException;

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

import org.apache.hadoop.mapreduce.Mapper;

public class TwolndexMapper extends Mapper<LongWritable, Text, Text, Text>{
Text k = new Text();
Text v = new Text();

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

111 3REL L AT Hidhs
String line = value.toString();

// 2 ﬁﬁ““”‘t}]%lj
String[] fields = line.split("--");

k.set(fields[0]);
v.set(fields[1]);




113 H e

context.write(k, v);

(2) A, 9%'5 TwolndexReducer

package com.atguigu.mapreduce.index;

import java.io.IOException;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Reducer;

public class TwolndexReducer extends Reducer<Text, Text, Text, Text> {

@Override
protected void reduce(Text key, Iterable<Text> values, Context context) throws
IOException, InterruptedException {
/l atguigu a.txt 3
/[ atguigu b.txt 2
/l atguigu c.txt 2

[ atguigu c.txt-->2 b.txt-->2 a.txt-->3

StringBuilder sb = new StringBuilder();

1 4%

for (Text value : values) {
sh.append(value.toString().replace("\t", "-->") + "\t");

}

N2 5

context.write(key, new Text(sh.toString()));

(3) BB IR, W5 TwolndexDriver

package com.atguigu.mapreduce.index;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Job;

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

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

args = new String[] { "e:/input/inputtwoindex", "e:/output6" };




Configuration config = new Configuration();
Job job = Job.getInstance(config);

job.setJarByClass(TwolndexDriver.class);
job.setMapperClass(TwolndexMapper.class);
job.setReducerClass(TwolndexReducer.class);

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

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

FilelnputFormat.setInputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

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

(4) B IXERRAER

atguigu  C.txt-->2 b.txt-->2 a.txt-->3
pingping c.txt-->1 b.txt-->3 a.txt-->1
SS  C.ixt-->1 b.txt-->1 a.txt-->2
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(1) %—IX Mapper

package com.atguigu.mapreduce.friends;
import java.io.IOException;

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

import org.apache.hadoop.mapreduce.Mapper;

public class OneShareFriendsMapper extends Mapper<LongWritable, Text, Text, Text>{

@Override
protected void map(LongWritable key, Text value, Mapper<LongWritable, Text, Text,
Text>.Context context)
throws IOException, InterruptedException {
11 3¥—47 A:B,C,D,FE,O
String line = value.toString();

112 il
String[] fields = line.split(*":");

113 3KHL person FlEf &
String person = fields[0];
String[] friends = fields[1].split(",");

4 5H%
for(String friend: friends){
I <R, K>

context.write(new Text(friend), new Text(person));

(2) %—X Reducer

package com.atguigu.mapreduce.friends;
import java.io.IOException;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Reducer;

public class OneShareFriendsReducer extends Reducer<Text, Text, Text, Text>{
@Override
protected void reduce(Text key, Iterable<Text> values, Context context)

throws IOException, InterruptedException {

StringBuffer sb = new StringBuffer();




I iz
for(Text person: values){
sh.append(person).append(",");

112 =
context.write(key, new Text(sb.toString()));

(3) % —{X Driver

package com.atguigu.mapreduce.friends;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Job;

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

public class OneShareFriendsDriver {

public static void main(String[] args) throws Exception {
111 FREL job % 4
Configuration configuration = new Configuration();
Job job = Jaob.getInstance(configuration);

112 ¥85%€ jar BIB1THIEE
job.setJarByClass(OneShareFriendsDriver.class);

/13 485 maplreduce {5 FH )2
job.setMapperClass(OneShareFriendsMapper.class);
job.setReducerClass(OneShareFriendsReducer.class);

114 %55€ map it 5P 2
job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(Text.class);

I1'5 Fi5 % e 240 A HE 28
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(Text.class);

116 457 job HIf N\ SR A6 FTAE H =%
FilelnputFormat.setinputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));




7 $E32

boolean result = job.waitForCompletion(true);

System.exit(result?0:1);

(4) %5 IK Mapper

package com.atguigu.mapreduce.friends;
import java.io.IOException;

import java.util.Arrays;

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

import org.apache.hadoop.mapreduce.Mapper;

public class TwoShareFriendsMapper extends Mapper<LongWritable, Text, Text, Text>{

@Override
protected void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {
IIALK,C,B,G,FH,0,D,
I N N A
String line = value.toString();
String[] friend_persons = line.split("\t");

String friend = friend_persons[0];
String[] persons = friend_persons[1].split(",");

Avrrays.sort(persons);
for (inti=0; i< persons.length - 1; i++) {
for (intj =i+ 1; j < persons.length; j++) {

IRE < AN-N, A>3k, MR- N5 BETA i A2 2 [F
1/ reduce H1£

context.write(new Text(persons[i] + "-" + persons[j]), new Text(friend));

(5) % % Reducer

package com.atguigu.mapreduce.friends;
import java.io.IOException;
import org.apache.hadoop.io. Text;




import org.apache.hadoop.mapreduce.Reducer;
public class TwoShareFriendsReducer extends Reducer<Text, Text, Text, Text>{
@Override
protected void reduce(Text key, Iterable<Text> values, Context context)
throws IOException, InterruptedException {
StringBuffer sb = new StringBuffer();
for (Text friend : values) {

sh.append(friend).append(" ");

context.write(key, new Text(sb.toString()));

(6) 2K Driver

package com.atguigu.mapreduce.friends;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Job;

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

public class TwoShareFriendsDriver {

public static void main(String[] args) throws Exception {
11 3REL job Xf %
Configuration configuration = new Configuration();
Job job = Job.getInstance(configuration);

112 F85€ jar BT HIEAE
job.setJarByClass(TwoShareFriendsDriver.class);

/13 485 maplreduce 15 FH )2
job.setMapperClass(TwoShareFriendsMapper.class);
job.setReducerClass(TwoShareFriendsReducer.class);

114 457E map it B9 HE R0
job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(Text.class);




I1'5 $5& 7€ B 2 fan th i 2 0 25 1Y
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(Text.class);

116 487 job FIfa N R A6 PT{E H %
FilelnputFormat.setInputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

7 4258
boolean result = job.waitForCompletion(true);
System.exit(result?0:1);

}

7.3 Top10 41
1 TR WK 24w g R T L, e HEERT 10 HAER
2) PR

(1) %45 JavaBean 2%

package com.atguigu.mr;

import java.io.DatalInput;
import java.io.DataOutput;
import java.io.IOException;

import org.apache.hadoop.io.WritableComparable;
public class FlowBean implements WritableComparable<FlowBean> ({

private Long sumFlow; // BiiE
private String phoneNum; // FHl5

/1 EBHE
public FlowBean() {
super () ;

public Long getSumFlow () {
return sumFlow;

}

public void setSumFlow (Long sumFlow) {
this.sumFlow = sumFlow;

public String getPhoneNum() {
return phoneNum;

public void setPhoneNum(String phoneNum) {
this.phoneNum = phoneNum;

@0Override




public String toString () {
return sumFlow + "\t" + phoneNum;

@Override

public void write (DataOutput out) throws IOException {
// JF5k
out.writelLong (sumFlow) ;
out.writeUTF (phoneNum) ;

@Override
public void readFields (DatalInput in) throws IOException {
/] R

this.sumFlow

in.readLong () ;
this.phoneNum = in.readUTF () ;

@Override
public int compareTo (FlowBean o) {
int result;

result = this.sumFlow.compareTo (o.sumFlow) ;
if (result == 0) {

result = this.phoneNum.compareTo (o.phoneNum) ;
}

return result;

(2) 9%’5 TopTenMapper

package com.atguigu.mr;

import java.io.IOException;
import java.util. TreeMap;

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

import org.apache.hadoop.mapreduce.Mapper;

public class TopTenMapper extends Mapper<LongWritable, Text, NullWritable, Text> {

I & X—A> TreeMap 1E A EAE MR Z: (RINTE key HEF)

private TreeMap<FlowBean, Text> flowMap = new TreeMap<FlowBean, Text>();

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




FlowBean bean = new FlowBean();
I 1LERHL—AT
String line = value.toString();

1121
String[] fields = line.split("\t");

long sumFlow = Long.parseLong(fields[3]);

bean.setSumFlow(sumFlow);
bean.setPhoneNum(fields[0]);

/1 3.16) TreeMap T I #dE

flowMap.put(bean, new Text(value));

11 4. BR) TreeMap %E &, B 10 S5l Rt i /N ) — 25 Eaie
if (flowMap.size() > 10) {
flowMap.remove(flowMap.firstKey());

}
}
@Override
protected void cleanup(Context context) throws IOException, InterruptedException {
I it
for (Text t : flowMap.values()) {
context.write(NullWritable.get(), t);
}
}

(3) 9w’5 TopTenReducer

package com.atguigu.mr;

import java.io.IOException;
import java.util. TreeMap;

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

public class TopTenReducer extends Reducer<NullWritable, Text, NullWritable, Text> {

@Override




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

11158 XL—A TreeMap 1E WA EHR IR 2SS (RIRTE key HEF)
TreeMap<FlowBean, Text> flowMap = new TreeMap<FlowBean, Text>();

for (Text value : values) {
FlowBean bean = new FlowBean();
bean.setPhoneNum(value.toString().split("\t")[0]);
bean.setSumFlow(Long.parseLong(value.toString().split("\t")[3]));
flowMap.put(bean, new Text(value));

11 2.8 TreeMap R, I 10 25wl dent 2 A /D 1) — 25 20
if (flowMap.size() > 10) {
flowMap.remove(flowMap.firstKey());

}
}
11 3.5

for (Text t : flowMap.descendingMap().values()) {
context.write(NullWritable.get(), t);

(4) w5 IKENK

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

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Jaob;

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

public class TopTenDriver {
public static void main(String[] args)
throws Illegal ArgumentException, I0Exception, ClassNotFoundException,
InterruptedException {

111 FEECEER , 58iE job XTZRLHA




Configuration configuration = new Configuration();
Job job = Job.getInstance(configuration);

116 IEEATERY jar BATERIAIBERZR

job.setJarByClass(TopTenDriver.class);

112 38EAISE job E{FEFBAY mapper/Reducer (533

job.setMapperClass(TopTenMapper.class);
job.setReducerClass(TopTenReducer.class);

I1'3 3552 mapper LSRRG ky R

job.setMapOutputKeyClass(NullWritable.class);
job.setMapOutputValueClass(Text.class);

/4 FEREERELEHAIEIRERT kv 365

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

I1'5 18%E job BIMINIRIASGFTEBER

FilelnputFormat.setinputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

/17 %5 job FRECERIFERZEL , LAK job FrAERY java SRERTERT jar &, 1B3%4S

yarn K517

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




I\ R BRI F

1 S5 A, JUH: Text Al CombineTextInputFormat.

2)Mapper 15— MRS HOLZiE LongWritable 53 NullWritable, ASA] L2 IntWritable.
A RS R 78

3) java.lang.Exception: java.io.IOException: Illegal partition for 13926435656 (4), 1itFH partition
A1 reducetask EE T, 8% reducetask N5,

4) IR XA 1, {H2E reducetask 24 1, & BT XdFE . & 502 APATH X I
K YAE maptask FIEISH,  $AT 7 X B AT HR 2 S5 4 T reduceNum MEUZR B KT 1. AKT 1
HIEAHAT.

5) £ Windows 1% 4 B 1) jar 1.5 A3 linux P45 HiEAT,

hadoop jar wc.jar com.atguigu.mapreduce.wordcount.WordCountDriver  /user/atguigu/
{user/atguigu/output

AT FE iR

Exception in thread "main” java.lang.UnsupportedClassVersionError:
com/atguigu/mapreduce/wordcount/WordCountDriver : Unsupported major.minor version 52.0

JE A& Windows PR35 ) jdk1.7, linux 2745 F 7 jok1.8.

R IT % i jdk A .

6) ZA7 pd.txt NICEFREGI,  HRARAE] pd.ixt ST

JRR: R NS AL ERA pd.itxtixt KR 3B RN S AR
FARAF pd.txt, AT LMEBUNAX ERAE o

7) RFEBFHFH

T R A AE DR B BR H b B B map A R R 2 I o S R R

Map fi i 1) key I RIEA T, Wik MR E

8) R HIZ1T we.jar B H B T ToiESR IS 5 A S

JEEA . wordcount ZE 51 4 A SCIEANBE ] hdfs SETFHIAR H 5% .

9 HIL T WA

Exception in thread "main" java.lang.UnsatisfiedLinkError:

org.apache.hadoop.io.nativeio.NativelO$Windows.accessO(Ljava/lang/String;1)Z

at org.apache.hadoop.io.nativeio.Native|lO$Windows.accessO(Native Method)



at org.apache.hadoop.io.nativeio.Native [O$Windows.access(NativelO.java:609)
at org.apache.hadoop.fs.FileUtil.canRead(FileUtil java:977)
java.io.lOException: Could not locate executable null\bin\winutils.exe in the Hadoop binaries.
at org.apache.hadoop.util.Shell.getQualifiedBinPath(Shell.java:356)
at org.apache.hadoop.util.Shell.getWinUtilsPath(Shell.java:371)

at org.apache.hadoop.util.Shell.<clinit>(Shell.java:364)

fif v % ¥ U1 hadoop.dll 3443 windows H 3% C:\Windows\System32. /™ 5[] 2 L i
L7 EAE L hadoop YEHG .
10) H5E X outputformat i, 737 7E recordWirter F1f) close J7 9% WAZ0 5% IR YR .. 75 %y
SN A R A
@Override
public void close(TaskAttemptContext context) throws IOException,
InterruptedException {

if (atguigufos != null) {
atguigufos.close();

}
if (otherfos 1= null) {

otherfos.close();
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