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MR AR RAR 2 Azkaban
R Oozie Azkaban
TAERAFRTES XML text file with key/value pairs
R E web By Yes Yes
13 FE PRI web page web page
Hadoop job /& 52 £ yes yes
BT daemon daemon
AT A no Yes
e yes yes
S FFHT hadoop FiAS 0.20+ currently unknown
A SCFF workflownode evel yes
BATHEE AL yes yes

1.7 Azkaban %244
Azkaban 1 =~ 8 4H A4 %«

Azkaban
Executor Server

Azkaban
Web Server

1) AzkabanWebServer: AzkabanWebServer f& %4> Azkaban T{Eif RGEH) F B H A,
EH P ESANIE. 5157 project B HL. SERHAT TAER . BRER TAERATHE S —
RIMTS .

2) AzkabanExecutorServer: 5t EARI TARRMIEAE . $AT, EATEIE mysql Hid Pe
ST 55 HIBAAT o

3) RAMEIEE (MySQL) = A7fifi Kl 70 AT IR A,  AzkabanWebServer Al
AzkabanExecutorServer #f i 217 [ £ /7 .

1.8 Azkaban T &bt

N hE http://azkaban.github.io/downloads.html

= Azkaban 35 E
21 REGER

1) # Azkaban Web 25545 Azkaban JUAT 5545 Azkaban 1) sql $ATIHIA & MySQL %
4% V12 hadoop102 FEFIML/opt/software H 3% T
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a) azkaban-web-server-2.5.0.tar.gz
b) azkaban-executor-server-2.5.0.tar.gz
c) azkaban-sql-script-2.5.0.tar.gz
d) mysql-libs.zip
2) EFF Mysql 1E4 Azkaban 4 72, [K4 Azkaban #5377 —%% Mysql ZEHEIE 58T RE,
Jif§ Azkaban W&, FHIEMREATEME. (S hive 3014 2.4)

2.2 B3 Azkaban

1) {E/opt/module/H 3% T Bl azkaban H 3%

[atguigu@hadoopl02 module]$ mkdir azkaban

2) fi# )} azkaban-web-server-2.5.0.tar.gz. azkaban-executor-server-2.5.0.tar.gz. azkaban-sql-

script-2.5.0.tar.gz #|/opt/module/azkaban H 3%

[atguigu@hadoopl02 software]$ tar -zxvf azkaban-web-server-2.5.0.tar.gz
-C /opt/module/azkaban/

[atguigu@hadoopl02 software]$ tar —zxvf azkaban-executor-server-
2.5.0.tar.gz -C /opt/module/azkaban/

[atguigu@hadoopl02 software]$ tar -zxvf azkaban-sqgl-script-2.5.0.tar.gz
-C /opt/module/azkaban/

3) WA B S E A 4

[atguigu@hadoopl02 azkaban]$ mv azkaban-web-2.5.0/ server
[atguigu@hadoopl02 azkaban]$ mv azkaban-executor-2.5.0/ executor

4) azkaban JHAS A
N mysql, 4 azkaban FdE 7E, KRR R R4 5\ 2 azkaban 24 .

[atguigu@hadoopl02 azkaban]$ mysgl -uroot -p000000

mysgl> create database azkaban;

mysqgl> use azkaban;

mysqgl> source /opt/module/azkaban/azkaban-2.5.0/create-all-sql-
2.5.0.s8qgl

7E: source R .sql 3, HTHEEAEE sql LA sql 1B4A]

2.3 £REHE

Keytool /& java Z¥aiE PR # T HE, ()7 seig & 3 B C B AP S RIE T
-keystore 45 7€ BB PE R 44 PR S AL B (7 A % 3AE B ANE Kkeystore SCIFHY)
-genkey M F H AU — N ERILSCAE" keystore”

-alias X IATA B keystore BEATFR A4 WERECAH ERIAZ mykey

keyalg #8EFHMEE RSA/DSA ERiLZ DSA

1) Azpk keystore %5 RS Je AH LA J2 1 3 EH I

[atguigu@hadoopl02 azkaban]$ keytool -keystore keystore -alias jetty -
genkey -keyalg RSA
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MANFHENDS

FRREAHT 4 -

BIAF SRRt 42
[Unknown] :

AN R 9T § R
[Unknown] :

AR AFRRAT 42
[Unknown] :

TS BT R B3R TT B X S AL FR R4 2
[Unknown] :

TETERA /T / B X ARt 42
[Unknown] :

2L R BEE 5K /XA A4 2
[Unknown] :

CN=Unknown, OU=Unknown, O=Unknown, L=Unknown, ST=Unknown, C=Unknown f&f3

1EHf2
[(B1: vy

HIN <jetty> HIZE 04

(WRANEPFE O, #E%E) -
FHREART 4

ﬁiﬁ:
HEAPERV N DA 6 DNFAF, A LR Al 5l T B B B A A R A
PR I I B B b Al <jetty> FUESEAARIE], T (EICIZ

2) ¥ keystore $5 Ul | azkaban web i 55 #5 i H &+

[atguigu@hadoopl02 azkaban]$ mv keystore /opt/module/azkaban/server/
\ —
2.4 HERFEE
S e B IR 5% 9 R BRI X

1) S AE lusr/share/zoneinfo/iX A~ H 5% '~ A7 7E I X L B SC A Asia/Shanghai, it 2 H
tzselect R

[atguigu@hadoopl02 azkaban]$ tzselect
Please identify a location so that time zone rules can be set correctly.
Please select a continent or ocean.

1) Africa

2) Americas

3) Antarctica

4) Arctic Ocean

5) Asia

6) Atlantic Ocean

7) Australia

8) Europe

9) Indian Ocean

10) Pacific Ocean

11) none - I want to specify the time zone using the Posix TZ format.
#?2 5

Please select a country.

1) Afghanistan 18) Israel 35) Palestine

2) Armenia 19) Japan 36) Philippines

3) Azerbaijan 20) Jordan 37) Qatar

4) Bahrain 21) Kazakhstan 38) Russia

5) Bangladesh 22) Korea (North) 39) Saudi Arabia
6) Bhutan 23) Korea (South) 40) Singapore

% Java - KEHE -fHism —python N LEGERRIFE, nTEHEVIR: MESEMW
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7) Brunei 24) Kuwait 41) Sri Lanka

8) Cambodia 25) Kyrgyzstan 42) Syria

9) China 26) Laos 43) Taiwan

10) Cyprus 27) Lebanon 44) Tajikistan
11) East Timor 28) Macau 45) Thailand

12) Georgia 29) Malaysia 46) Turkmenistan
13) Hong Kong 30) Mongolia 47) United Arab Emirates
14) India 31) Myanmar (Burma) 48) Uzbekistan
15) Indonesia 32) Nepal 49) Vietnam

16) Iran 33) Oman 50) Yemen

17) Iraq 34) Pakistan

#2 9

Please select one of the following time zone regions.
1) Beijing Time

2) Xinjiang Time

#2 1

The following information has been given:
China
Beijing Time

Therefore TZ='Asia/Shanghai' will be used.

Local time is now: Thu Oct 18 16:24:23 CST 2018.
Universal Time is now: Thu Oct 18 08:24:23 UTC 2018.
Is the above information OK?

1) Yes
2) No
#2 1

You can make this change permanent for yourself by appending the line
TZ='Asia/Shanghai'; export TZ

to the file '.profile' in your home directory; then log out and log in

again.

Here is that TZ value again, this time on standard output so that you
can use the /usr/bin/tzselect command in shell scripts:
Asia/Shanghai

2) PEVNZI XS, B RGN X E

[atguigu@hadoopl02 azkaban]$ cp /usr/share/zoneinfo/Asia/Shanghai
/etc/localtime

3) R ED (R RS = ANE D
[atguigu@hadoopl02 azkaban]$ sudo date -s '2018-10-18 16:39:30'

2.5 BRETH
2.5.1 Web RS2 ECE

1) 3N azkaban web 55 2% %35 H 5% conf H 3%, #TJF azkaban.properties SC 1

[atguigu@hadoopl02 confl$ pwd
/opt/module/azkaban/server/conf
[atguigu@hadoopl02 conf]$ vim azkaban.properties

2) FZEE W N E /2L azkaban.properties Ao

#Azkaban Personalization Settings
#MR55% uT 2R, F T ARS8 EJ7 Boni 47
azkaban.name=Test

P
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azkaban.label=My Local Azkaban

#UT Bith

azkaban.color=#FF3601
azkaban.default.servlet.path=/index

#ZRIN web server 7N web AR H 3%
web.resource.dir=/opt/module/azkaban/server/web/
BRI IX, SO/ B BRIACHSE

default.timezone.id=Asia/Shanghai

#Azkaban UserManager class
user.manager.class=azkaban.user.XmlUserManager

PR E BRI (X R4
user.manager.xml.file=/opt/module/azkaban/server/conf/azkaban-users.xml

#Loader for projects

#global BrE XIFFITEME (LX)
executor.global.properties=/opt/module/azkaban/executor/conf/global.pro
perties

azkaban.project.dir=projects

H#EHE PRI

database. type=mysqgl
#3H5

mysqgl.port=3306

#H PRI TP
mysqgl.host=hadoopl02
#E8H PE S 81 44
mysqgl.database=azkaban
#HE 4
mysqgl.user=root

#EU Y
mysqgl.password=000000
#ICR L

mysgl.numconnections=100

# Velocity dev mode
velocity.dev.mode=false

# Azkaban Jetty server properties.

# Jetty MR&AEM: .

LB TONCT L

jetty.maxThreads=25

#Jetty SSL ¥ H

Jetty.ssl.port=8443

#Jetty ¥

Jetty.port=8081

#SSL XA (XTI
jetty.keystore=/opt/module/azkaban/server/keystore
#SSL CAFE

Jetty.password=000000

#Jetty EEMYE keystore HHF

Jetty.keypassword=000000

#SSL A (AXTHER)
jetty.truststore=/opt/module/azkaban/server/keystore
#SSL XY

Jetty.trustpassword=000000

# Azkaban Executor settings
executor.port=12321

# mail settings
mail.sender=

% Java - KEE A0 —python N TEREFR N3, ATEHEVM: MESEM
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mail.host=
job.failure.email=
job.success.email=

lockdown.create.projects=false

cache.directory=cache

3) web RS EHFECE
1E azkaban web It 55 #% 2% H % conf H %, %ML B 1824 azkaban-users.xml S £F,
WIS R

[atguigu@hadoopl02 conf]$ vim azkaban-users.xml
<azkaban-users>
<user username="azkaban" password="azkaban" roles="admin"
groups="azkaban" />
<user username="metrics" password="metrics" roles="metrics"/>
<user username="admin" password="admin" roles="admin,metrics" />
<role name="admin" permissions="ADMIN" />
<role name="metrics" permissions="METRICS"/>
</azkaban-users>

252 PATHRSTHIE

1) JFEAPAT ARS8 %25 H 3% conf, F17FF azkaban.properties

[atguigu@hadoopl02 conf]$ pwd
/opt/module/azkaban/executor/conf
[atguigu@hadoopl02 conf]$ vim azkaban.properties

2) FME N IC & fBTL azkaban.properties S

#Azkaban
#H X

default.timezone.id=Asia/Shanghai

# Azkaban JobTypes Plugins
#iobtype HIFITTEM E
azkaban.jobtype.plugin.dir=plugins/jobtypes

#Loader for projects
executor.global.properties=/opt/module/azkaban/executor/conf/global.pro
perties

azkaban.project.dir=projects

database. type=mysqgl
mysqgl.port=3306
mysql.host=hadoopl02
mysqgl.database=azkaban
mysqgl.user=root
mysqgl.password=000000
mysgl.numconnections=100

# Azkaban Executor settings
LR TONC i
executor.maxThreads=50

#i 5 (WMEDR, 165 web 55+ —20)
executor.port=12321

HERE R

executor.flow.threads=30

X Java - KEdE -arus —python N LR GETERIFE, WTHEVR: MESE MW
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2.6 B3 executor PREE
1E executor AR 55 2% H 3 FHAT B shar 4

[atguigu@hadoopl02 executor]$ pwd
/opt/module/azkaban/executor
[atguigu@hadoopl02 executor]$ bin/azkaban-executor-start.sh

2.7 Bxh web JREE
1t azkaban web %5 2% H % F#UTE 3 &

[atguigu@hadoopl02 server]$ pwd
/opt/module/azkaban/server
[atguigu@hadoopl02 server]$ bin/azkaban-web-start.sh

R
SeHAT executor, FHAT web, 4 Web Server 23 [ 94 A B AT 2% 55 Bh 2R .
jps B A IR

[atguigu@hadoopl02 server]$ jps
3601 AzkabanExecutorServer

5880 Jps

3661 AzkabanWebServer

JA BN FERE , 5 Y A G U A J Y20 ) AN hittps:/BR4535 TP bbb 8443, RIWI 15
azkaban Jx %5 T .
TE8 I AN NIATE azkaban-users.xml SO HTER DI F 44 B %505, a5k logine

A =% | b //hadoopl02:8443

@ Azkaban

@ AZkaban Projects Scheduling Executing History admin
No Viewable Projects

Click Create Project to create a new project.

Group

All

HZ Java - KEdE -fism —python N TR RETR N3, T E VM MEES B M
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= Azkaban =ik

Azkaba W & /15527 X #F command. java
3.1 82— job Ef

1) B% job #iik A

[atguigu@hadoopl02 jobs]$ vim first.job
#first.job
type=command
command=echo 'this is my first job'
2) ¥4 job BT QLR zip ST
[atguigu@hadoopl02 jobs]$ zip first.zip first.job
adding: first.job (deflated 15%)
[atguigu@hadoopl02 jobs]$ 11
R 8
-rw-rw-r--. 1 atguigu atguigu 60 10 A 18 17:42 first.job
-rw-rw-r--. 1 atguigu atguigu 219 10 H 18 17:43 first.zip

R
FI AT, Azkaban A% TAEG SO NS FF xxx.zip 0. zip MALE xxx.job B1TVEMLFT 7
SCAEAUEAT S U2 R 2 0L job 45, ANITEVEIAD o« MR AARRETI H b 2
HiE— 1
3) it azkaban 1] web BT 5% project I A% job 1] zip £1

e BUEE project

Creats Project

Name

Description

Cancel Create Project

A% zip £

Upload Project Files

Job Archive FHGHE

4) JAEPATIZ job

T% Java - K8l —Aidi —-python N REGURN N, AT A DI wREA B M
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Project first

v st @'cm:
AT TAER

Execule Flow first

R

Flow submitted

Execution submitted successfully with exec id 1

5) Job $ATELEh

! Exeact o JOCE 3 Bulrwt s o St Tima 20461218 17 57 32s
B B Duration 0 sec Enid Tone 25101018 17 57 333

wame L] Timating 1t Time Ene Tea Eapse  Sun Ceais

Ao

T% Java - K8l —Aidi —-python N REGURN N, AT A DI wREA B M
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3.2 % job TIEREH
D BRI R Z A job fiik

% —job: startjob

[atguigu@hadoopl02 jobs]$ vim start.job
#start.job

type=command

command=touch /opt/module/kangkang.txt

5 A job: stepl.job {4l start.job

[atguigu@hadoopl02 jobs]$ vim stepl.job
#stepl.job

type=command

dependencies=start

command=echo "this is stepl job"

= job: step2.job {4 start.job

[atguigu@hadoopl02 jobs]$ vim step2.job
#step2.job

type=command

dependencies=start

command=echo "this is step2 job"

VY job: finish.job {KHi stepl.job Al step2.job

[atguigu@hadoopl02 jobs]$ vim finish.job
#finish.job

type=command

dependencies=stepl, step2

command=echo "this is finish job"

2) KA job BIFSCAHT R4 zip

[atguigu@hadoopl02 jobs]$ zip Jjobs.zip start.job stepl.job step2.job
finish.job
updating: start.job (deflated 16%)

adding: stepl.job (deflated 12%)

adding: step2.job (deflated 12%)

adding: finish.job (deflated 14%)

3) 7E azkaban [1] web & H Jt )@ LFEFF FA% zip B

5) B TAER flow

% Java —KEdE —Fidm —python N LEGETRN N4, W HEVH: WESEM
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Execute Flow finish

Rignt Click on Me joLe 10 B8 20 3N enaiie jo0s i N2 o
Fai Gotine o
step1 step2
finish
6) BESR
Hame Tyae Termiine
cornurtan -
" L
. =
et

K student.txt SCHF AL hdfs, MRYEFTILSCAFQIEIMER, FRRTERBMLSREANBIA

Hh SO
3.3 java B{EES

§i F Azkaban ¥ java F£/7
1) 9m'5 java F£/7

import java.io.IOException;

public class AzkabanTest {
public void run() throws IOException {
// WRYETE R T H AR
FileOutputStream fos =
FileOutputStream (" /opt/module/azkaban/output.txt") ;
fos.write("this is a java progress".getBytes());
fos.close();

}

public static void main(String[] args) throws IOException {
AzkabanTest azkabanTest = new AzkabanTest ()
azkabanTest.run () ;

}
2) ¥ java FEFFT AL jar 40, BIE Llib H3%, ¥ jar BON Lib 1

[atguigu@hadoopl02 azkaban]$ mkdir 1lib
[atguigu@hadoopl02 azkaban]$ cd 1lib/
[atguigu@hadoopl02 1ib]$ 11

AR 4

-rw-rw-r--. 1 atguigu atguigu 3355 10 H 18 20:55 azkaban-0.0.1-

SNAPSHOT.jar

% Java —KEdE —midm —python N LR GETRN NE, W HEVR: WEESE M
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3) 9%'5 job A
[atguigu@hadoopl02 Jjobs]$ vim azkabandava.job
#azkabanJdava.job
type=javaprocess
java.class=com.atguigu.azkaban.AzkabanTest
classpath=/opt/module/azkaban/lib/*

4) ¥ job SCAFFT K zip £

[atguigu@hadoopl02 Jjobs]$ zip azkabandava.zip azkabandava.job
adding: azkabanJava.job (deflated 19%)

5) J#id azkaban [] web &V G4 project H A% job [TE4EEL, JHBIHATZ job

: | Faasn siesem |
e HEARARPCEE e Banc | o |
[atguigu@hadoopl02 azkaban]$ pwd
/opt/module/azkaban
[atguigu@hadoopl02 azkaban]$ 11
SHE 24
drwxrwxr-x. 2 atguigu atguigu 4096 10 H 17 17:14 azkaban-2.5.0
drwxrwxr-x. 10 atguigu atguigu 4096 10 H 18 17:17 executor
drwxrwxr-x. 2 atguigu atguigu 4096 10 H 18 20:35 Jjobs
drwxrwxr-x. 2 atguigu atguigu 4096 10 H 18 20:54 1ib
-rw-rw-r--. 1 atguigu atguigu 23 10 H 18 20:55 output
drwxrwxr-x. 9 atguigu atguigu 4096 10 H 18 17:17 server
[atguigu@hadoopl02 azkaban]$ cat output
this is a java progress
=
3.3 HDFS #{EE%
1) fl%E job ik SCA
[atguigu@hadoopl02 jobs]l$ vim fs.job
#hdfs job
type=command
command=/opt/module/hadoop-2.7.2/bin/hadoop fs -mkdir /azkaban
2) K4 job LI ST ALK zip SCAF
[atguigu@hadoopl02 jobsl$ zip fs.zip fs.job
adding: fs.job (deflated 12%)
3) @it azkaban [] web & HLF G 6% project I 4% job E4EEL
4) JAshHATIZ job
5) BEGR
Nare Trpe Timedre Stor Twe: B Tiome: Elapsed Status Dty

% Java - KEdE -Fiim —python N TR GERRNE, WHEVN: WESEM
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Browse Directory

Permission Owner Group Size Last Modified Replication Block Size Mame
TW-=+T- atguigu SUpergroup 1.33 KB 2008/8/T 21057 3 128 MB README txt
drwer-xr-x atguigu SUDETGroup 0B 201801018 FF10:5517 0 0E
drwer-xr-x atguigu SUpErgroup 0B 2018/5/T T2 607 0 ne system
o=~ -- atguigu SUpETOroup 0B 201801017 TF3:30:26 0 0B tmp

drwir-xr-x atguigu SUPETGroup e

3.4 mapreduce 5

mapreduce {5548 1] LA A azkaban #E47 1
1 filE job R A, K mr BT jar £

[atguigu@hadoopl02 jobs]$ vim mapreduce.job

#mapreduce job

type=command

command=/opt/module/hadoop-2.7.2/bin/hadoop jar /opt/module/hadoop-
2.7.2/share/hadoop/mapreduce/hadoop-mapreduce-examples-2.7.2.jar
wordcount /wordcount/input /wordcount/output

2) REHTA job BHESCAFAT E—A> zip B

[atguigu@hadoopl02 Jjobs]$ zip mapreduce.zip mapreduce.job
adding: mapreduce.job (deflated 43%)

3) 1f azkaban ] web B HLIF A TFEH L% zip B

4) Jazl job
5) HESL
===l
Rarw Trpe Timsime Farn s End Time Epre0 s Detaitn
OTTFTar _ 016108 2307 dbs - 20161086 2108 18y 2 ser m 1
Browse Directory
fwordoount/output Gol
Permission Owner Group Size Last Modified Replication Block Size Name
=MW-T--I-- atguligu SUPErgroup OB 2018/10/18 110812 3 128 MB SUCCESS
-TW-T--F-- atguigu SUPErgroup 368 2018/10/18 110812 3 126 MB part-r-00G00

3.5 Hive BIA{ESH
1 A% job #HIASCAEAN hive A

(1) Hive JHIA: student.sql

[atguigu@hadoopl02 Jjobs]$ vim student.sqgl

use default;

drop table student;

create table student (id int, name string)

row format delimited fields terminated by '\t';

% Java - KEE A0 —python N TEREFR N3, ATEHEVM: MESEM
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load data local dinpath '/opt/module/datas/student.txt' into table

student;

insert overwrite local directory '/opt/module/datas/student'
row format delimited fields terminated by '\t'

select * from student;

(2) Job #iiA3CAF: hive.job
[atguigu@hadoopl02 jobs]$ vim hive.job
#hive job
type=command
command=/opt/module/hive/bin/hive =it
/opt/module/azkaban/jobs/student.sql

2) KEFTA job BHESCAFAT A zip

[atguigu@hadoopl02 jobs]$ zip hive.zip hive.job
adding: hive.job (deflated 21%)

3) 1f azkaban ] web B HLIF A TFEH L% zip B

4) JE7 job
5) BEZ

[atguigufhadoopl02 student]$ cat /opt/module/datas/student/000000 0
1001 yangyang

1002 bobo

1003 banzhang

1004 pengpeng
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D KRB BR Z Oozie

(TFF . MR R WA )

® 1E Oozie fHj/r

Oozie JEXXHIPEN: PIRN. —DET TIERIIERIFENESE, i Cloudera 2 7] TTik4:
Apache, #fitx} Hadoop MapReduce. Pig Jobs [T 4518 590, Oozie 75%E:HEE % Java
Servlet A asH 1T EEMTENWREMLS, ZAL5% T LUZ AT 18BN .

% 2 & Oozie KIThEeHAN A
2.1 t&EBR

1) Workflow

NP AT IRAE T 55, SRR fork (33217, join (BIFZATTRA—A)
2) Coordinator

5E I i & workflow

3) Bundle Job

4 5€ 2> Coordinator

22 BATR

1) #EHIFEF A (Control Flow Nodes)

PRGNS A — R e AE LA IR EE 45 R AL S, Etn startend kill 5. DL AL T
TERBITATERAZ L], 40 decision, fork, join %,

2) ZhfEFi s (Action Nodes)

BT PAT BARBER T A, e #0004, AT A Shell IAZESE.
% 3FE Oozie KIEE

3.1 EE Hadoop (CDH RRAHY)
3.1.2 B Hadoop EC &

core-site.xml
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<I-- Oozie Server [#] Hostname -->

<property>
<name>hadoop.proxyuser.atguigu.hosts</name>
<value>*</value>

</property>

<l-- AV Oozie RELA 4 -->

<property>
<name>hadoop.proxyuser.atguigu.groups</name>
<value>*</value>

</property>

mapred-site.xml

<I-- i @ MapReduce JobHistory Server Ml , ERiA¥H I 10020 -->
<property>
<name>mapreduce.jobhistory.address</name>
<value>hadoop102:10020</value>

</property>

<l-- it 8 MapReduce JobHistory Server web ui ik, 2R\ 19888 -->
<property>
<name>mapreduce.jobhistory.webapp.address</name>
<value>hadoop102:19888</value>

</property>

yarn-site.xml

<l AEF LRSS >

<property>
<name>yarn.log.server.url</name>
<value>http://hadoop102:19888/jobhistory/logs/</value>

</property>
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SERUG : 104F scp AP B HAB AL 2% A
3.1.3 E)3 Hadoop & ##

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

[atguigu@hadoop103 hadoop-2.7.2]$ sbin/start-yarn.sh

[atguigu@hadoop102 hadoop-2.7.2]$ sbin/mr-jobhistory-daemon.sh start historyserver
VERG: FHEITE JobHistoryServer, BIFHAT A MR /£ 55 HE4T 1R o

3.2 EE Oozie

3.2.1 f#JE Oozie

[atguigu@hadoop102 software]$ tar -zxvf /opt/software/cdh/oozie-4.0.0-cdh5.3.6.tar.gz -C ./

3.2.2 7 oozie 1 H X T f# & oozie-hadooplibs-4.0.0-cdh5.3.6.tar.gz
[atguigu@hadoop102 o0o0zie-4.0.0-cdh5.3.6]$ tar -zxvf oozie-hadooplibs-4.0.0-cdh5.3.6.tar.gz
-C./

SERE Oozie H 3k T4 i3I hadooplibs H k.

3.2.3 £ Oozie HF T I libext B

[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ mkdir libext/

3.2.4 ¥ IKHR Jar &5

1) ¥ hadooplibs B jar 5, # U1F) libext H3% -

[atguigu@hadoop102 00zie-4.0.0-cdh5.3.6]$ cp -ra
hadooplibs/hadooplib-2.5.0-cdh5.3.6.00zie-4.0.0-cdh5.3.6/* libext/

2) # U1 Mysql 335605 libext H%F -

[atguigu@hadoop102 00zie-4.0.0-cdh5.3.6]$ cp -a

/opt/software/mysgl-connector-java-5.1.27/mysql-connector-java-5.1.27-bin.jar ./libext/

3.2.5 % ext-2.2.zip ¥ N3 libext/ HFX T
ext &> js HEZE, FHTJ&7R oozie ij ¥ VLI :

[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ cp -a /opt/software/cdh/ext-2.2.zip libext/

=
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3.2.6 & Oozie ELB U144

oozie-site.xml

J&YE: oozie.service.JPAService.jdbc.driver
J&MAE: com.mysql.jdbc.Driver
fiftft: JDBC 3R]

J&VE: oozie.service.JPAService.jdbc.url
J@ AR jdbc:mysql://hadoop102:3306/00zie
fifFE: oozie Fr 5 AL e bk

J&VE: oozie.service.JPAService.jdbc.username
JEEAE: root
file ke HAREEH 4

J&VE: oozie.service.JPAService.jdbc.password
JE&T:{#: 000000
FERE s HHIE A A

J&VE: oozie.service.HadoopAccessorService.hadoop.configurations
JEMAE: *=/opt/module/cdh/hadoop-2.5.0-cdh5.3.6/etc/hadoop
fiftFe: ik Oozie 5] H Hadoop FIMC & LA

3.2.7 1& Mysql H & Oozie FIEIEE
HE Mysql 562 oozie £i# % -

$ mysql -uroot -p000000

mysql> create database oozie;

3.2.8 #J#tk Oozie
1) k4% Oozie H3F FH yarn.tar.gz 3C4F3] HDFS:

JE7r: yarn.tar.gz XM BATHR IS
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[atguigu@hadoop102  oozie-4.0.0-cdh5.3.6]$  bin/oozie-setup.sh  sharelib  create  -fs
hdfs://hadoop102:8020 -locallib oozie-sharelib-4.0.0-cdh5.3.6-yarn.tar.gz

PATHIh 2 J5, 2 50070 K dxf i H A A XA R

2) BI# oozie.sql ST

[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ bin/ooziedb.sh create -sglfile oozie.sql -run

3) FIBIH, Ak war &

[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ bin/oozie-setup.sh prepare-war
3.2.9 Oozie F B35}

JRBN AU .

[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ bin/oozied.sh start

FM A2 UR .

[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ bin/oozied.sh stop

3.2.10 8 Oozie K Web R H

http://hadoop102:11000/00zie

% 4E Oozie KIfEH

4.1 £fl—: Oozie HE shell A
H#%x: f#F Oozie A Shell 4
G355

1 fift BB 7 SRR

[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ tar -zxvf oozie-examples.tar.gz

2) Bl TAEH®

[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ mkdir oozie-apps/

3) ¥ DTS A4R 2 oozie-apps/ H 3%

[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ cp -r examples/apps/shell/ oozie-apps
4) 45 A pl.sh

[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ vi oozie-apps/shell/pl.sh

WAELT

N
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#1/bin/bash

[sbin/ifconfig > /opt/module/pl.log

5) &5 job.properties F1 workflow.xml 14

job.properties

#HDFS Hihil:

nameNode=hdfs://hadoop102:8020

#ResourceManager Hiiik:

jobTracker=hadoop103:8032

#B\ B 24 FR

gueueName=default

examplesRoot=00zie-apps
oozie.wf.application.path=${nameNode}/user/${user.name}/${examplesRoot}/shell

EXEC=pl.sh

workflow.xml

<workflow-app xmIns="uri:oozie:workflow:0.4" name="shell-wf">
<start to="shell-node"/>
<action name="shell-node">
<shell xmIns="uri:oozie:shell-action:0.2">
<job-tracker>${jobTracker}</job-tracker>
<name-node>${nameNode}</name-node>
<configuration>
<property>
<name>mapred.job.queue.name</name>
<value>${queueName}</value>
</property>
</configuration>
<exec>${EXEC}</exec>
<!-- <argument>my_output=Hello Oozie</argument> -->

<file>/user/atguigu/oozie-apps/shell/${EXEC}#${EXEC}</file>
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<capture-output/>
</shell>
<ok to="end"/>
<error to="fail"/>
</action>
<decision name="check-output">
<switch>
<case to="end">
${wf:actionData('shell-node")['my_output] eq 'Hello Oozie'}
</case>
<default to="fail-output"/>
</switch>
</decision>
<kill name="fail">
<message>Shell action failed, error
message[${wf:errorMessage(wf:lastErrorNode())}]</message>
</kill>
<kill name="fail-output">
<message>Incorrect output, expected [Hello Oozie] but was
[${wf:actionData('shell-node")['my_output']}]</message>
</kill>
<end name="end"/>

</workflow-app>

6) FAAEFACE

[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ /opt/module/cdh/hadoop-2.5.0-cdh5.3.6/bin/hadoop
fs -put oozie-apps/ /user/atguigu

) PUTAES

[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ bin/oozie job -oozie http://hadoop101:11000/00zie
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-config oozie-apps/shell/job.properties -run
8) MILHNESS
[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ bin/oozie job -oozie http://hadoop101:11000/00zie

-kill 0000004-170425105153692-00zie-z-W
4.2 RI=: Oozie BHBEMITE Job
H¥s: f#H Oozie $4T £ A Job 1HJE
B HAT:
1D B T5 BB
[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ tar -zxf oozie-examples.tar.gz
2) EMHA
[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ vi oozie-apps/shell/p2.sh

WA :

#1/bin/bash

/bin/date > /opp2.log

3) &2 job.properties 1 workflow.xml 314

job.properties

nameNode=hdfs://hadoop102:8020
jobTracker=hadoop103:8032
gueueName=default

examplesRoot=00zie-apps

oozie.wf.application.path=${nameNode}/user/${user.name}/${examplesRoot}/shell
EXEC1=pl.sh

EXEC2=p2.sh

workflow.xml

<workflow-app xmIns="uri:oozie:workflow:0.4" name="shell-wf">
<start to="p1-shell-node"/>

<action name="p1-shell-node">
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<shell xmIns="uri:oozie:shell-action:0.2">
<job-tracker>${jobTracker}</job-tracker>
<name-node>${nameNode}</name-node>
<configuration>
<property>
<name>mapred.job.queue.name</name>
<value>${queueName}</value>
</property>
</configuration>
<exec>${EXEC1}</exec>
<file>/user/atguigu/oozie-apps/shell/${EXEC1}#${EXECL}</file>
<!I-- <argument>my_output=Hello Oozie</argument>-->
<capture-output/>
</shell>
<ok to="p2-shell-node"/>
<error to="fail"/>

</action>

<action name="p2-shell-node">
<shell xmIns="uri:oozie:shell-action:0.2">
<job-tracker>${jobTracker}</job-tracker>
<name-node>${nameNode}</name-node>
<configuration>
<property>
<name>mapred.job.queue.name</name>
<value>${queueName}</value>
</property>
</configuration>

<exec>${EXEC2}</exec>
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<file>/user/admin/oozie-apps/shell/${EXEC2}#${EXEC2}</file>
<I-- <argument>my_output=Hello Oozie</argument>-->
<capture-output/>
</shell>
<ok to="end"/>
<error to="fail"/>
</action>
<decision name="check-output">
<switch>
<case to="end">
${wf:actionData('shell-node")['my_output] eq 'Hello Oozie'}
</case>
<default to="fail-output™/>
</switch>
</decision>
<kill name="fail">
<message>Shell action failed, error
message[${wf.errorMessage(wf:lastErrorNode())}]</message>
</kill>
<kill name="fail-output">
<message>Incorrect output, expected [Hello Oozie] but was
[${wf:actionData('shell-node")['my_output]}]</message>
</kill>
<end name="end"/>

</workflow-app>

3) EEAESIE

$ bin/hadoop fs -rmr /user/atguigu/oozie-apps/

$ bin/hadoop fs -put oozie-apps/ /user/atguigu/

4) PATAES

% Java - K¥dlE - —python NLEREBTR TE, AT ARV WA E M




OErzs MR AKEIERAR Y Oozie

[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ bin/oozie job -oozie http://hadoop101:11000/00zie

-config oozie-apps/shell/job.properties -run

4.3 BfH|l=: Oozie HE MapReduce {£%

H#¥r: {H Oozie i MapReduce 1155

B HAT:

1 KB AT LLZAT R mapreduce /E4510 jar & (ATRLAHE A, AT H SR

2) 8 IUE TR F] oozie-apps

[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ cp -r
/opt/module/cdh/oozie-4.0.0-cdh5.3.6/examples/apps/map-reduce/ oozie-apps/

1) R —F wordcount £ yarn H K347

[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ /opt/module/cdh/hadoop-2.5.0-cdh5.3.6/bin/yarn jar
/opt/module/cdh/hadoop-2.5.0-cdh5.3.6/share/hadoop/mapreduce/hadoop-mapreduce-examples-2.
5.0-cdh5.3.6.jar wordcount /input/ /output/

4) B.E map-reduce f£45# job.properties A& workflow.xml

job.properties

nameNode=hdfs://hadoop102:8020

jobTracker=hadoop103:8032

queueName=default

examplesRoot=00zie-apps
#hdfs://hadoop102:8020/user/admin/oozie-apps/map-reduce/workflow.xml
oozie.wf.application.path=${nameNode}/user/${user.name}/${examplesRoot}/map-reduce/workf
low.xml

outputDir=map-reduce

workflow.xml

<workflow-app xmlIns="uri:oozie:workflow:0.2" hame="map-reduce-wf">
<start to="mr-node"/>
<action name="mr-node">

<map-reduce>
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<job-tracker>${jobTracker}</job-tracker>
<name-node>${nameNode}</name-node>
<prepare>
<delete path="${nameNode}/output/"/>
</prepare>
<configuration>
<property>
<name>mapred.job.queue.name</name>
<value>${queueName}</value>
</property>
<!-- FLEME MR LS, (EATEH APL-->
<property>
<name>mapred.mapper.new-api</name>
<value>true</value>

</property>

<property>
<name>mapred.reducer.new-api</name>
<value>true</value>

</property>

<I-- ¥55€ Job Key i tH2RAY >

<property>
<name>mapreduce.job.output.key.class</name>
<value>org.apache.hadoop.io.Text</value>

</property>

<!-- #8545 Job Value % 2578 >

<property>
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<name>mapreduce.job.output.value.class</name>
<value>org.apache.hadoop.io.IntWritable</value>

</property>

<l-- IREMABL >

<property>
<name>mapred.input.dir</name>
<value>/input/</value>

</property>

<l fiEkmitigige >

<property>
<name>mapred.output.dir</name>
<value>/output/</value>

</property>

<l-- 8% Map & -->
<property>

<name>mapreduce.job.map.class</name>

<value>org.apache.hadoop.examples.WordCount$TokenizerMapper</value>

</property>

<!-- ¥5%€ Reduce 2§ -->

<property>

<name>mapreduce.job.reduce.class</name>

<value>org.apache.hadoop.examples.WordCount$IntSumReducer</value>

</property>
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<property>
<name>mapred.map.tasks</name>
<value>1</value>
</property>
</configuration>
</map-reduce>
<ok to="end"/>
<error to="fail"/>
</action>
<kill name="fail">
<message>Map/Reduce failed, error
message[${wf:errorMessage(wf:lastErrorNode())}]</message>
</kill>
<end name="end"/>

</workflow-app>

5) $& AT jar €3] map-reduce [ lib 3 F

[atguigu@hadoop102 0o0zie-4.0.0-cdh5.3.6]$ cp -a /opt
/module/cdh/hadoop-2.5.0-cdh5.3.6/share/hadoop/mapreduce/hadoop-mapreduce-examples-2.5.0-
cdh5.3.6.jar oozie-apps/map-reduce/lib

6) _bALHCEAFI app SR F HDFS

[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ /opt/module/cdh/hadoop-2.5.0-cdh5.3.6/bin/hdfs dfs
-put oozie-apps/map-reduce/ /user/admin/oozie-apps

) PUTIES

[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ bin/oozie job -oozie http://hadoop102:11000/00zie

-config oozie-apps/map-reduce/job.properties -run

4.4 BHIY: Oozie EFMESZ/MEIAMES

H#¥r: Coordinator J& #1418 (E 5%
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Ty S
1 BcE Linux I X ELL I a] AR 55 a5
2) KRG U X
# date -R
TR AR EIR I X N2 +0800, MIFR localtime SCHF )5, FRORBE— AN IERGI X 4
ik, AT

# rm -rf /etc/localtime

# In -s Jusr/share/zoneinfo/Asia/Shanghai /etc/localtime

[ 22 [h] «

# ntpdate pool.ntp.org

B NTP B & S0

# vi /etc/ntp.conf

FeA5 N AT AT A9# RS BB s B SR B :

restrict 192.168.122.0 mask 255.255.255.0 nomodify notrap
AR LT JUAT

#server 0.centos.pool.ntp.org

#server 1.centos.pool.ntp.org

#server 2.centos.pool.ntp.org

T T PIAT HI T 45 4, A SR X PAT N, RT3l n
server 127.127.1.0 # local clock

fudge 127.127.1.0 stratum 10

3 NTP %S

# systemctl start ntpd.service,
R W2 centOS7 LR kA, A4 : service ntpd start
# systemctl enable ntpd.service,

B, WEJE centOS7 LA NHIRRAS, A4 chkeonfig ntpd on

SRS Y 5 25 R 2D 0K 6 I 1) iR 55 2 1] -

B T B IR S EHLE ntp IS
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# systemctl stop ntpd.service,

centOS7 LA, WIJ: service ntpd stop

# systemctl disable ntpd.service,

centOS7 LA, WJ: chkconfig ntpd off

# systemctl status ntpd, A& ntp RE-IRAS
# pgrep ntpd, &F ntp RS FE id

[F) 20 88— 65 MR 454 linux01 FrI R[]

# ntpdate linux01

A 11 root 7 i RE TS 5%, FA P [R] 20 o ] «

# crontab -e

*/10 * * * * Jusr/sbin/ntpdate hadoop102

EVEREINEE R

# systemctl restart crond.service,

centOS7 LL & service crond restart,

HoAth & HLAS i B [F 2
3) fitE oozie-site.xml 4

J&1%: oozie.processing.timezone
JEPE{E: GMT+0800
fif e B X AR\ X IX B

Ve ZJE M2 oozie-default.xml 14k 3| R af
4) B js HESE A ) 5T ) a] 15 L AR

$ vi /opt/module/cdh/oozie-4.0.0-cdh5.3.6/00zie-server/webapps/oozie/oozie-console.js
BT
function getTimeZone() {

Ext.state.Manager.setProvider(new Ext.state.CookieProvider());

return Ext.state.Manager.get("Timezoneld","GMT+0800");

¥

5) HJ5 oozie ikSs, FFEBNINEE (—EEERIERSEE)
[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ bin/oozied.sh stop
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[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ bin/oozied.sh start

6) 5 DUE Jy AR T B INHE 55\

$ cp -r examples/apps/cron/ oozie-apps/

7) PR job.properties A1 coordinator.xml LA & workflow.xml

job.properties

nameNode=hdfs://hadoop102:8020
jobTracker=hadoop103:8032
gueueName=default

examplesRoot=00zie-apps

oozie.coord.application.path=${nameNode}/user/${user.name}/${examplesRoot}/cron
#start: W ZIBCE AR ], 5 WAE55RIK

start=2017-07-29T17:00+0800

end=2017-07-30T17:00+0800

workflowAppUri=${nameNode}/user/${user.name}/${examplesRoot}/cron

EXEC3=p3.sh

coordinator.xml

<coordinator-app name="cron-coord" frequency="${coord:minutes(5)}" start="${start}"
end="${end}" timezone="GMT+0800" xmIns="uri:oozie:coordinator:0.2">
<action>
<workflow>
<app-path>${workflowAppUri}</app-path>
<configuration>
<property>
<name>jobTracker</name>
<value>${jobTracker}</value>
</property>

<property>
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<name>nameNode</name>
<value>${nameNode}</value>

</property>

<property>
<name>queueName</name>
<value>${queueName}</value>

</property>

</configuration>
</workflow>
</action>

</coordinator-app>

workflow.xml

<workflow-app xmIns="uri:oozie:workflow:0.5" name="one-op-wf">
<start to="p3-shell-node"/>
<action name="p3-shell-node">
<shell xmIns="uri:oozie:shell-action:0.2">
<job-tracker>${jobTracker}</job-tracker>
<name-node>${nameNode}</name-node>
<configuration>
<property>
<name>mapred.job.queue.name</name>
<value>${queueName}</value>
</property>
</configuration>
<exec>${EXEC3}</exec>
<file>/user/atguigu/oozie-apps/cron/${EXEC3}#${EXEC3}</file>
<I-- <argument>my_output=Hello Oozie</argument>-->
<capture-output/>

</shell>
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<ok to="end"/>
<error to="fail"/>
</action>
<kill name="fail">
<message>Shell action failed, error
message[${wf.errorMessage(wf:lastErrorNode())}]</message>
</kill>
<kill name="fail-output">
<message>Incorrect output, expected [Hello Oozie] but was
[${wf:actionData('shell-node")['my_output]}]</message>
</kill>
<end name="end"/>

</workflow-app>

8) LALIE

[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ /opt/module/cdh/hadoop-2.5.0-cdh5.3.6/bin/hdfs dfs
-put oozie-apps/cron/ /user/admin/oozie-apps

9 AL

[atguigu@hadoop102 oozie-4.0.0-cdh5.3.6]$ bin/oozie job -oozie http://hadoop102:11000/00zie
-config oozie-apps/cron/job.properties -run

PERE: oozie FVEIINIVITIE 45 IR 5 4 6h

5 E FILF LSS

1) Mysql £ PR L &
BERUFTA FEHLAT LA root F P #:4E BT B0 FE AN 2=

mysql> grant all on *.* to root@'%' identified by '000000';
mysql> flush privileges;

mysql> exit;

2) workflow.xml BC & [ i AN 200 file J& 14
3) jps AEMFER, FEA WA bootstrap

% Java — K —Hiim —python N LERETTR N4, R EEVIH: HWEES B M
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4) KM oozie

IR bin/oozied.sh stop FiE Ik, AT LAE A Kill -9 [pid], )& oozie-server/temp/xxx.pid 3
2 E MR .

5) Oozie FHFI AN, — & BVER e R MR, MIBRO RSO R 1 pid SCfF. (ATRAZ
EH 4 %HD

6) MCE St —E EAER

HRAEPRAE AN G AR TOR B, WEE S IE IS T, A AT BRI B k.
7) libext TIAHY jar fEHTHA SR, T3 share/lib G AR

8) WHIEATLSI, AT E WA, 7IREE oozie-site.xml HLIf¥) Hadoop Fi & AR X
B b

9) & Hadoop ML B S, & EH R, — 2 E1015 scp AT .

10) JobHistoryServer 2 J5, HERFEE G 1.

11> Mysql Fic & W R B8A A= 20iE,  BRAER derby £ FE

12) EAMEHTERHT job B E, AR 4% %] HDFS.

13) ¥ HDFS 1 b A£[f) oozie FC B AT T4 P REE 2T A H IR

14) Linux /" 4 F11 Hadoop ) F* A —FL,

% Java - K —Aids —python NTEREGTRL N, AT A FEVIIA]: REA B M
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HELS KEAE TR Z Sqoop

(TFF: MR R WA )

A V1.1
%% 1 & Sqoop fEj4T

Sqoop F&—FITIE K T, 3232 ] F7£ Hadoop(Hive) 5 1% 4t 54 28 (mysql . postgresql...)
AT EAR s, AT LR — o R A (Bl : MySQL ,Oracle ,Postgres 55) Hi )
Hdli 315 Hadoop ] HDFS fr, AT LUK HDFS (8l 51k 2156 R AU K Perh

Sqoop T H H 4T 2009 4F, B2y Hadoop [f—AN 58 = 7 BHUEAE, JERN T ikAE
FIF RERE IR AR, 0y 7 iEIT RN B BB RS SEPRIE K IE AT A, Sqoop JSZ R —> Apache
WiH .

Sqoop2 MR A 1.99.7. EVER, 25 1 A%, HAMEAREE, EHANTHAT
G

% 2% Sqoop

¥ 5 N BT H Ay A B mapreduce FE PRSI

7E 03 H4 ) mapreduce o B2 %) inputformat 1 outputformat 347 5E 1 .
% 3 & Sqoop &%

2% Sqoop M ATHE /& B4 H % Java F1 Hadoop HI¥AES .

3.1 THHMRE

1) F#HubE: http:/mirrors.hust.edu.cn/apache/sqoop/1.4.6/

2) A2z 34) sqoop-1.4.6.bin__hadoop-2.0.4-alpha.tar.gz %]z AL
3) fi#)k sqoop ZHAEIRE H ok, -

$ tar -zxf sqoop-1.4.6.bin__hadoop-2.0.4-alpha.tar.gz -C /opt/module/

3.2 BN E S H
Sqoop HIECE A5 K2 HOREIEHESE SR, 7E sqoop #R H 5% F 1Y conf H .
1) EfARE U

$ mv sgoop-env-template.sh sgoop-env.sh

% Java - K¥dlE - —python NLEREBTR TE, AT ARV WA E M
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2) M E

sgoop-env.sh

export HADOOP COMMON HOME=/opt/module/hadoop-2.7.
export HADOOP MAPRED HOME=/opt/module/hadoop-2.7.
export HIVE HOME=/opt/module/hive

export ZOOKEEPER HOME=/opt/module/zookeeper-3.4.10
export ZOOCFGDIR=/opt/module/zookeeper-3.4.10
export HBASE HOME=/opt/module/hbase

3.3 ¥l JDBC IEz)
# D1 jdbe BK¢zh 3] sqoop ) lib HE T, 4.

$ cp mysgl-connector-java-5.1.27-bin.jar
/opt/module/sqoop-1.4.6.bin hadoop-2.0.4-alpha/lib/

3.4 B&E Sqoop

BATAT LU IS HE—AN command SRE&IIE sqoop fit & Je: 75 1E i«
$ bin/sqoop help
HIL 28 Warning %45 (Z2EEECEM) , FEEREERBIa 2 H

Available commands:

2
2

codegen Generate code to interact with database records
create-hive-table Import a table definition into Hive

eval Evaluate a SQL statement and display the results
export Export an HDFS directory to a database table
help List available commands

import Import a table from a database to HDES
import-all-tables Import tables from a database to HDFES
import-mainframe Import datasets from a mainframe server to HDFS
Jjob Work with saved jobs

list-databases List available databases on a server
list-tables List available tables in a database

merge Merge results of incremental imports

metastore Run a standalone Sqgoop metastore

version Display version information

3.5 M Sqoop B EREW R INEREHIEEE

S bin/sqoop list-databases --connect jdbc:mysqgl://hadoopl02:3306/
—--username root --password 000000

I v

information schema
metastore

mysqgl

oozie

performance schema

% Java - K¥dlE - —python NLEREBTR TE, AT ARV WA E M
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5 4 5 Sqoop KT HE H R B

4.1 BANYIE
7E Sqoop 1, “SAN” WSt MWAEREIELERE (RDBMS) [\ KREPE4ERE (HDFS, HIVE,
HBASE) Hf&kusids, . T, BIfA import S8,

4.1.1 RDBMS &) HDFS

1) e Mysql IRS5TT B IEH

2) 1£ Mysql Hr g — K R IF4d N\ — Lo 4

$ mysgl -uroot -p000000

mysgl> create database company;

mysql> create table company.staff(id int (4) primary key not null
auto increment, name varchar (255), sex varchar (255));

mysqgl> insert into company.staff (name, sex) values ('Thomas', 'Male');
mysgl> insert into company.staff (name, sex) values('Catalina',
'FeMale') ;

3) FAHH

(1) &I

$ bin/sqgoop import \

-—-connect jdbc:mysqgl://hadoopl02:3306/company \
—--username root \

—--password 000000 \

--table staff \

-—target-dir /user/company \
--delete-target-dir \

-—-num-mappers 1 \

--fields-terminated-by "\t"

(2) BEHIA

$ bin/sgoop import \

—-—-connect jdbc:mysqgl://hadoopl02:3306/company \

--username root \

--password 000000 \

—-—target-dir /user/company \

--delete-target-dir \

—-—-num-mappers 1 \

--fields-terminated-by "\t" \

--query 'select name, sex from staff where id <=1 and S$SCONDITIONS;''

$27~: must contain 'SCONDITIONS' in WHERE clause.
W query Jo 8 /2 X5 5, I$SCONDITIONS Fi AR, B 1k shell iR 514 EH S /)
A,

(3) RAEET!

$ bin/sgoop import \
--connect Jjdbc:mysqgl://hadoopl02:3306/company \

% Java - K —Aids —python NTEREGTRL N, AT A FEVIIA]: REA B M
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--username root \

--password 000000 \
--target-dir /user/company \
-—delete-target-dir \
—-—num-mappers 1 \
--fields-terminated-by "\t" \
-—columns id, sex \

--table staff

$&7n: columns R KB Z 5, REZ 5700, 7R A ZERIN s

(4) {8/ sqoop R iLE ) S AL

$ bin/sgoop import \

--connect jdbc:mysqgl://hadoopl02:3306/company \
--username root \

--password 000000 \

—-—target-dir /user/company \
-—-delete-target-dir \

--num-mappers 1 \

—-—fields-terminated-by "\t" \

-—-table staff \

--where "id=1"

4.1.2 RDBMS &) Hive

$ bin/sgoop import \

-—-connect jdbc:mysqgl://hadoopl02:3306/company \
--username root \

--password 000000 \

--table staff \

-—-num-mappers 1 \

--hive-import \

—--fields-terminated-by "\t" \

--hive-overwrite \

-—hive-table staff hive

PooR: ZSRR N, KR 5 NE] HDFS, 55 0% 5\ %] HDFS 5 T/ 2
Hive G, ZB—PERNMIGR H 3 2&/user/atguigu/3 %

4.1.3 RDBMS &l Hbase

$ bin/sgoop import \

—-—-connect jdbc:mysqgl://hadoopl02:3306/company \
--username root \

—--password 000000 \

--table company \

—-—-columns "id, name, sex" \
-—column-family "info" \
--hbase-create-table \
--hbase-row-key "id" \
--hbase-table "hbase company" \
-—num-mappers 1 \

--split-by id

$E7R: sqoopl.4.6 H 7 HF HBasel.0.1 2 BT FIRRAS I H sh 12 HBase &1 #E
R % FEIAI4E HBase £
% Java - KEdE -wisn —python N TEAEHARN N, AT E V. MEES B
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hbase> create 'hbase company, 'info'

(5) 7E HBase 1 scan XTKREFINTHE

hbase> scan ‘hbase company’

42, FHEHE

fE Sqoop H, “FH” MEETE: MWREIELERF (HDFS, HIVE, HBASE) [HdE KEd4EHF
(RDBMS) i, mfi: S, RIEA export <8 7.

4.2.1 HIVE/HDFS #| RDBMS

$ bin/sgoop export \

--connect jdbc:mysqgl://hadoopl02:3306/company \
--username root \

--password 000000 \

-—table staff \

—-—num-mappers 1 \

--export-dir /user/hive/warehouse/staff hive \
--input-fields-terminated-by "\t"

o Mysql PITR SR, Re a0z
4.3 BZETE

8 opt #% AR SCHHT 6 sqoop fir %, ARG AT
1) flg—A.opt XM

S mkdir opt
$ touch opt/job HDFS2RDBMS.opt

2) 95 sqoop B4

$ vi opt/job HDFS2RDBMS.opt

export

—--connect
jdbc:mysqgl://hadoopl02:3306/company
—--username

root

—-password

000000

——table

staff

—-—-num-mappers

1

—-—export-dir
/user/hive/warehouse/staff hive
—-—-input-fields-terminated-by
"\t"

3) AT IZMA

$ bin/sqoop --options-file opt/job HDFS2RDBMS.opt

% Java - K¥dlE - —python NLEREBTR TE, AT ARV WA E M
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EEAABHERARZ Sqoop

% 5 & Sqoop —HHEHMBAESE

5.1 BG4S
KA KFIIHET % Sqoop BRAEM I ASE, LHtS%, TERAZS KIS

B R AYEAAD o

s e ES L]

1 import ImportTool NS e T NG it

2 export ExportTool W BRI 3

3 codegen CodeGenTool e BUCEE 2 sk R
K AE R Java HH4T £
Jar

4 create-hive-table CreateHiveTableTool | 6% Hive %

5 eval EvalSqlTool A SQL $UT 4R

6 import-all-tables ImportAllTablesTool | 5 A BN & R
% 3| HDFS 1

7 job JobTool FRAE . —A4™ sqoop
WS, AE, 1%
S IHAPAT, Bk
fif H iy & AT ZAE
%

8 list-databases ListDatabasesTool B\ L BT A B 44

9 list-tables ListTablesTool B B A B0 R P
AR

10 merge MergeTool +# HDFS h AR H 3k
T B A AR
&, IHFFBHETRER
H s

11 metastore MetastoreTool id3% sqoop job f¥)JT

% Java - KEHE -l —python N T%EE

VR TR, ATE R RS R
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EEAABHERARZ Sqoop

HIEE, WRARE
7)) metastore 5451,
BRI M T AR
N+ ~.sqoop, IR
EHENAEEE R, W
L e B

sqoop-site.xml H3EAT

B,
12 help HelpTool FTEN sqoop 5 EhME B
13 version VersionTool FTEl sqoop FiA(E &

5.2 & &SIt

WA %% 7 —2 Sqoop I A4, X TARKEGS, AAFKSE, BRIk ——F%
LR
HRRBARNA— T 2, PriEAHZE, R RZSHmLH NS,
521 AHZHE: BIREESE
s S8 AL
1 --connect ERR AR 1) URL
2 --connection-manager fe e BT IERE B R
3 --driver Hadoop 1 H 3%
4 --help FTENHBIE B
5 --password AR PR 20
6 --username EEHEHRE R P 44
7 ~-verbose FEFE ] 6 4T BN H PR (5 B
5.2.2 AHAS#: import
5 S8 YLHA
1 —-enclosed-by <char> g B AT N _E A g IR A
2 —-escaped-by <char> X B G| S NS SURF
W% Java —K¥dE —-midm —python N LEGERE N8, v HEVH: WMESEMN
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HEAAEERARZ Sqoop
3 --fields-terminated-by <char> | % & &7 B2 UM A 75
TERNGR, BRIANRES
4 --lines-terminated-by <char> | ¥ & /AT IC3% 2 [R5 Fa 1,
BRINFE\N
5 --mysql-delimiters Mysql RN 7 BRfF iR E, 7
B 18] LAE 5 43 B, 47 2 [8] DA
\n 73RE, BREE SURFR\,
Bl 5 5 a%E.
6 --optionally-enclosed-by g A G| 5 B 5] S
<char> BABHI 5 n_E48 € 745
5.2.3 AHS#: export
FFs 2 e
1 --input-enclosed-by <char> X7 BB AT S N _EdE e A
2 --input-escaped-by <char> X5 A B T I B X
Qb PR
3 --input-fields-terminated-by FBZ I BT
<char>
4 --input-lines-terminated-by AT 2 18143 B 45
<char>
5 --input-optionally-enclosed-by | #5755 X 5| 5 B L 5] 5 [ 7
<char> Bewi e in B4R 2 15
5.2.4 AHZH: hive
FF5 SR Y BH
1 --hive-delims-replacement FH & XK 775 8 8 epi 5
<arg> 8 7 \r\n F1\013 \010 45 7%
2 --hive-drop-import-delims EF ANEAE S hive B,

B TP \AN\013\010 X FE

S5

% Java - KEHE -l —-python N T8 REH
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3 --map-column-hive <arg> AR hive RIS, AT LLEE A
T B ) B 2R Y

4 --hive-partition-key QI X, J5 T E R X
%y X FBRIBIAEAN

string

5 --hive-partition-value <v> FAEAERS, 48 5E FEA X H
B

6 —-hive-home <dir> hive f)2¢%% F 5%, T LAJE I %
ZHE S AT E ) H
X

7 --hive-import W E R ok R EE R R 3N
F| hive Frh

8 --hive-overwrite B S A hive £ O&TEAE

9 --create-hive-table I\ false, B, R Hix
ROLHFLET, BABIEAFS
N

10 --hive-table JE T E IR hive £, ERIA
18 F MySQL % 4

11 --table TR KRR MU PE IR 4

NHASENETZ )G, AR G2/ 4 dr S0 LR S5

N

5.2.5 W& &S¥: import

¥ 5% R BUHE FE b 0 5 N2 HDFS (f.4% Hive, HBase) 1, WIRFAKIE Hive, A4
2 Hive A X RIRN, T EHBHEIE .

1) %

. P AEHER] hive

$ bin/sqoop import \

% Java - K¥dlE - —python NLEREBTR TE, AT ARV WA E M
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EEAABHERARZ Sqoop

--connect jdbc:mysgl://hadoop102:3306/company \
--username root \

--password 000000 \

--table staff \

--hive-import

1. #E S AHWES] hive 7, mode=append

append F A\ :

$ bin/sqoop import \

--connect jdbc:mysgl://hadoop102:3306/company \
--username root \

--password 000000 \

--table staff \

--num-mappers 1\

--fields-terminated-by "\t" \

--target-dir /user/hive/warehouse/staff_hive \
--check-column id \

--incremental append \

--last-value 3

MU append ANfE 5 --hive-S5 22 [F]Iff H (Append mode for hive imports is not yet

supported. Please remove the parameter --append-mode)

. WESAEIES hdfs 4, mode=lastmodified

JerE mysql R HAEA LR

mysql> create table company.staff _timestamp(id int(4), name varchar(255), sex varchar(255),

last_modified timestamp DEFAULT CURRENT_TIMESTAMP ON UPDATE

CURRENT_TIMESTAMP);

mysql> insert into company.staff_timestamp (id, name, sex) values(1, 'AAA', 'female");

mysql> insert into company.staff_timestamp (id, name, sex) values(2, 'BBB"', ‘female");

% Java - K#¥E —Hisn —python N TREGEHREITNE, AITEEVIN: HESE M
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V= A 1 € F

$ bin/sqoop import \

--connect jdbc:mysgl://hadoop102:3306/company \
--username root \

--password 000000 \

--table staff_timestamp \

--delete-target-dir \

-m1

iRk oS N CF

mysql> insert into company.staff_timestamp (id, name, sex) values(3, 'CCC', 'female’);
$ bin/sqoop import \

--connect jdbc:mysgl://hadoop102:3306/company \
--username root \

--password 000000 \

--table staff_timestamp \

--check-column last._modified \

--incremental lastmodified \

--last-value "2017-09-28 22:20:38" \

-m1\

--append

R AfF lastmodified 77 25 N\ B B4R 5 4 B 404 2 B--append G 82
--merge-key (&3F)
N E7R . last-value 5 € PER S A E T ES AN EIE

%

2) B4
5 ¥ Ui BH
1 --append FEHRIEME] HDFS 24

ABgESCfFE xR,

TF7ER DataSet 1, 0 54
%2, sqoop £ AEHUE

=i

% Java — K —miim —python N L& REVRI TE, ATEEVIN: WESEMN
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2 --as-avrodatafile FEHE SN B Avro 28
AR

3 --as-sequencefile W24 7 N F]—1 sequence
A

4 --as-textfile B BHE 5N B — AN A
AR

5 --boundary-query <statement> | 4 £ i#f], N KIEIE N1ZS
B (—4 sql iEA)) Bk
AT IR 45 SR DX 1) P £ 2508

6 --columns <col1, col2, col3> BEES AN TR

7 --direct HEZEFAEX FHPERR
BIEEBWHSANFHITA,
PME IR SN S H i FE .

8 --direct-split-size A BT direct ELEESA
OB N WO PN ik S a]
oy, BIA B RE = A —

AHRSCAT

9 —-inline-lob-limit BERE A R B R AL I B K
i

10 --m BX—num-mappers J230 N A~ map SRIFAT ZAEL
i, k4.

11 --query Bi--e <statement> WS R HEE S, A H

iF 25 b 22 --target-dir,
--hive-table, IRAHHH
where 2645, 2%/ 250N
_E$CONDITIONS 7

12 --split-by <column-name> TR IE—FRY) 73 2 ) TAE
BIt, AReS

% Java - K¥dlE - —python NLEREBTR TE, AT ARV WA E M
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--autoreset-to-one-mapper %

H GEZFE T 30

13 —-table <table-name> KB PE R 4

14 --target-dir <dir> & HDFS #42

15 --warehouse-dir <dir> 5 14 ZHAREFRNAEE,
A5 %] HDFS B8 & 1 H
3K

16 --where MR Z B P N B I Y
iK1

17 --z B¥--compress VR4

18 --compression-codec 672 hadoop E4a4mts2s, 2R

AN gzip(Use Hadoop codec

default gzip)

19 --null-string <null-string> string KA B A0SR null, &
HoTa e 71T e

20 --null-non-string <null-string> | dF string Z:AL 51 415 null,
Br i TR € AT

21 --check-column <col> VE s & T NHIT 51 44

22 --incremental <mode> mode: append &% lastmodified

23 --last-value <value> TR — M, F T Aricig &
FARE

5.2.6 & &S¥: export

M HDFS (f3#F Hive 1 HBase) 2845 3 th 3 ¢ R A K .
1) 2

P

$ bin/sqoop export \
--connect jdbc:mysql://hadoop102:3306/company \

--username root \

W% Java —K¥dE —-midm —python N LEGERE N8, v HEVH: WMESEMN
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EREARBIERARZ Sqoop
--password 000000 \
--table staff \
--export-dir /user/company \
--input-fields-terminated-by "\t" \
--num-mappers 1
2) %
FFs 2 Vi B
1 --direct M Bd B2 B NS
THE, PMETRERER
2 --export-dir <dir> TE R Y HDFS (135 H 5%
3 -m B--num-mappers <n> Ja 3 N A map KIFATFAEL
&, B4
4 —-table <table-name> &€ FH A RDBMS Hr
iFS
5 --update-key <col-name> Xf HE— B {7 B AT R R
1k
6 --update-mode <mode> updateonly
allowinsert(2kil)
7 --input-null-string E2% import ZEASHL
<null-string> HH
8 --input-null-non-string WHZ% import %2R S H00
<null-string> HH
9 --staging-table B —K G 2R, F T 1280
<staging-table-name> AHEEMER, RKITEH
FER— RS AR H bR
H, Bk R
10 --clear-staging-table WERE 9 NSHEES, WA LA

B2 Java - K#dlE —diim —-python N TEGETTRI T, FTAEEUIA: HES M
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EEAABHERARZ Sqoop

£ HERAEPAT AT, 35 2 I
HEHRE

5.2.7 ff2&S#: codegen

W 0% RIYHE PE KRB — A Java 28, FEIZRRA & B LI & AT B

-

$ bin/sqoop codegen \

--connect jdbc:mysgl://hadoop102:3306/company \
--username root \

--password 000000 \

--table staff \

--bindir /home/admin/Desktop/staff \

--class-name Staff \

--fields-terminated-by "\t"

s 2 Y B

1 --bindir <dir> T8 E AU Java ST G
FH class SCIF Rk Az o 1
TR jar BOSTPH S %A

2 --class-name <name> e AR R Java SCREFESE
K

3 --outdir <dir> A2 Java STIFAFTRURR #6542

4 --package-name <name> 44, Wi com.z, B a4 ak com
Mz 2% H sk

5 --input-null-non-string TEAE R Java SCHFHR, ATEA

<null-str> 4 null =57 8 B0E AEAER)
FAF R R E AR BE I
(A0 725 45 )

% Java - K#¥E —Hisn —python N TREGEHREITNE, AITEEVIN: HESE M
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EEAABHERARZ Sqoop

6 --input-null-string <null-str>

B null 515 BB s AR L

BefE (S 5 FEIRAEAD

7 --map-column-java <arg>

Hlfe e - BUE L U Java 30
P Fh 2 RART BlAS T 1 , FLER
B R S e e S Y
TRFFXT R R R o 2B HOT LAk
ARERINRAY, it
--map-column-java id=long,

name=String

8 --null-non-string <null-str>

TEAE R Java SCAERS, AT DK
AFEAEE null 7R/ R %
BHAHAE

9 --null-string <null-str>

1A% Java SCAFRY, K null
TR EANHAMECES
8 [AI I D

10 --table <table-name>

R R BRI 45, 26
Wl Java SCA eI A R
SURM AN TR R

5.2.8 frA3&S#: create-hive-table

A RS e F B R S M6 B ) hive 51
e
/i

$ bin/sqoop create-hive-table \

--connect jdbc:mysql://hadoop102:3306/company \
--username root \

--password 000000 \

--table staff \

--hive-table hive_staff

% Java - K#¥E —Hisn —python N TREGEHREITNE, AITEEVIN: HESE M
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EHEARBERARZ Sqoop

5 2 B

1 --hive-home <dir> Hive 235 H 5, nlLlsid
SRR B Hive H
x

2 --hive-overwrite w5 iRAE Hive R D& AFAE
iNESET

3 --create-hive-table B2 false, W HRERD
GRET, WAIEIEE 2K
44

4 --hive-table JE T E B hive &

5 ~-table TR R AR MR IR A

529 &S eval

R APRE A SQL 1 FUx ok AR R Bctie o AT #R A, % A TAE import Bdla 2 /T, T E—

T SQL BRI ML, Bl fiE®, JFmrLifgas

e
-

REREEHG.

$ bin/sqoop eval \

--connect jdbc:mysgl://hadoop102:3306/company \
--username root \

--password 000000 \

--query "SELECT * FROM staff"

SH:
s 2H Vi A
1 —-query B--e Je R W) SQL 1E4)

5.2.10 54 &S#: import-all-tables

Al LUK RDBMS H (AT % 5 A3 HDFS w1, &F—ANEEXT N —4> HDFS H 3%

% Java - K#¥E —Hisn —python N TREGEHREITNE, AITEEVIN: HESE M




Orirzss

EEAAREIEIARZ Sqoop
e
i
$ bin/sqoop import-all-tables \
--connect jdbc:mysgl://hadoop102:3306/company \
--username root \
--password 000000 \
--warehouse-dir /all_tables
2
s 24 VLB
1 --as-avrodatafile XSRS LA import
2 --as-sequencefile L) F X—F
3 --as-textfile
4 --direct
5 --direct-split-size <n>
6 --inline-lob-limit <n>
7 --m B{—num-mappers <n>
8 --warehouse-dir <dir>
9 -z BY--compress
10 --compression-codec

5211 &% job

FIRAER > sqoop 1155, AERUA AR ILEIHAT, & EFaAT,

4
-

$ bin/sqoop job \
--Create myjob -- import-all-tables \

--connect jdbc:mysgl://hadoop102:3306/company \

W% Java - KEHE -Aiim —python N LB REZRL T3,

AIEEVIA . HEES B




OErzs MR AKBIERAR Y Sqoop

--username root \
--password 000000
$ bin/sqoop job \
--list
$ bin/sqoop job \

--exec myjob

RN FE R 1R import-all-tables FI'E 7214 -2 [A] 45 — AN 2S5H%
JSNSE S W R 7 BLE S metastore, JJ--meta-connect jdbe:hsgldb:hsgl://linux01:16000/sqoop
ZHY:

FFs 2 Yi B

1 --create <job-id> B% job %

2 --delete <job-id> IR —~ job

3 --exec <job-id> HAT— job

4 --help B job B

5 —list 7 job Fil

6 --meta-connect <jdbc-uri> FH 2R 2EH2 metastore AR 55

7 --show <job-id> R —4> job HIE E

8 --verbose TEN A 22T I I PR4E(E B

RIMMFEoR: FEHAT—A job I, AR E T shi N Bt Peiig, AT BLSan F e

<property>
<name>sgoop.metastore.client.record.password</name>
<value>true</value>
<description>If true, allow saved passwords in the metastore.</description>

</property>

5.2.12 14 &Z%: list-databases
s
.

¥ % Java — KW —wiim —python N LA ReRRI FE, AT EEV A MEERE M




Orirzss

EEAABHERARZ Sqoop

$ bin/sqoop list-databases \

--connect jdbc:mysgl://hadoop102:3306/ \
--username root \

--password 000000

S8 SAMSH

5.2.13 2 &% list-tables

g
/i

$ bin/sqoop list-tables \

--connect jdbc:mysgl://hadoop102:3306/company \
--username root \

--password 000000

W

. SAHSH—H
5.2.14 74 &S¥: merge

K¢ HDFS AN H 3% 1 i R8s 5 72— BN TR € H e

5 -

new_staff

1 AAA male

2 BBB male

3 CCC male

4 DDD male
old_staff

1 AAA female
2 CCC female
3 BBB female
6 DDD female

RMETR: R RIBIZ E K 7R

FERAZANG AT 54T Z 8 70 S04 9\n, - 2R B R i,

% Java - K¥dlE - —python NLEREBTR TE, AT ARV WA E M




Orirzss

EHEAXEHERARZ Sqgoop
HRAELZ
e
i
fI%E JavaBean:

$ bin/sqoop codegen \

--connect jdbc:mysgl://hadoop102:3306/company \
--username root \

--password 000000 \

--table staff \

--bindir /nome/admin/Desktop/staff \

--class-name Staff \

--fields-terminated-by "\t"

THG& I

$ bin/sqoop merge \
--new-data /test/new/ \
--onto /test/old/ \
--target-dir /test/merged \
--jar-file /home/admin/Desktop/staff/Staff.jar \
--class-name Staff \
--merge-key id

SR

1 AAA MALE
2 DBBB MALE
3 CCC MALE
4 DDD MALE

6 DDD FEMALE

ZH:

% Java - K#¥E —Hisn —python N TREGEHREITNE, AITEEVIN: HESE M




EREARBIERARZ Sqoop

s 2 L]

1 --new-data <path> HDFS f5& 19 %58 H 5%,
G R R BRSO B

2 --onto <path> HDFS &3 /5, EE N1
T RS R 4 7

3 --merge-key <col> HIE, —HR2ERID

4 --jar-file <file> HIEET SN jar €L, % jar
2@t Codegen T HA AL
i jar £,

5 --class-name <class> XF R R A BN R A, %
class A EAE jar BHH

6 --target-dir <path> G I ERIEAEE HDFS HAF

JBUR H 3%

5.2.15 14 &Z%: metastore
itk J Sqoop job HIcHIEERE, WRABINZMRS, BLABIN job JUHIERIAFMEH F N

~/.sqoop, AJ7E sqoop-site.xml FHAE .

4

1. 23} sqoop ] metastore JIk 5%

$ bin/sgoop metastore

28

BB

--shutdown

2% ] metastore

% Java - K¥dlE - —python NLEREBTR TE, AT ARV WA E M




