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e

Pl 2 ZIR BB PR B EAAEZ AP AL, RAERREEFPRIFRORNS,
MBREFVEHERAARNE, BHIZRERTHRRAANAEBEEASTLIAT,

1. BNHESRERMNEHAERRHNEMRNBE TR, KIAXE, BINEE
TEHENGZEEANLSEY, AXENAERAMEZNREES, BN
BFRENS, REANEZFATERR, EASOETE=ZSREAFRASTH
RELETE=HER.

2. REMERFEBEIF, FOREMN. ATHPTARFEEHD. BF. EFHAX
HABZHNEIHEE, AEUMEALTAHERETERENER.

3. BTFF@RAAFE. BEIEMER, AXEHATEURRE., NEZREBERSE
FEMHERT TR ENASTHITERANF, HAEREZRREE DA
KO EHRNRPXE, SNHENXTAPXENRAZEEHEI R RNE
ETH. R AP,

4. AXEREABFPERRNERFRmERSNSEMLES, WERUTaRERS

B PR . "ERET A UHEriiEe” ARSIREAXE ., WEZERARARN
it EREXRSHRMENONEREEES, EMNESEIBHSBHNAER
SHOERME. EE. ERAM. UEESFAMEETRREERNRIE, EER4.
AR MARNTH . EAREHMAXEMAEEAEERLEFREN, MERR
AEEEAERERE. £EUERT, RERHANEGEEE. FRME. ERKE.
BARM. BHREIFIENIRE, SERPERANGEHRAEMEZNFBRE,
ABERE (AMENEZERSMZFRENTTEL)

5. MEZWM LRAERE, B8FEERRTEF. mm. BRF. SR Bifl. Z8. MW
IRZRA . MEAEEOREE. MR, HARERZN/HEXKATREMEEMIR
R, SEERRTEMRN. TN, ZFER. BIRES, FEMEZM/HEX
KasPERR, EFUARGEBER. B, £, 2FEE. KT, 8/h. X
THAAFAREMEZMY ., FREFIAS, I, REWEZSFLPTEEAR, £
WARBATEDTEH. &, BHEHIEMENER. AHHAEFTEZNRIR
(BEEARTRBARUASKAEGES "WER" . "Alyun” | "ARW" FH[
BERM/FEXBEA S ME, LARBONERSRERIEMTEBATZR. B
5. BtR. F@mIERSER. 58 BRAR. RS ARRNETSERRES=
HREBIRAI R =M/ HEXEKAT)

6. MERAAXEFEEMAER, BERNEZREBEEKR.
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BRAZNE

Fxigm-EALE

L=

08
A R

H)
A fRE

PAERERRSHAREA TR TN

B, RESHASHESER,

I
R

EERMFBERAPERERE.

Dig

H
[=]

ZERETERURSSERAREALEHR
EE, AESBABHESER.

ERRERSEUS D, REWS
B B £9 45380

p EX

) HEX
ATFERER. HRRBE, EAFPMBHA
TREAR.

RERENO, ZRSERLEFESH
BER,
@ 8

@ e
BT, SESE. =%, f2
BPUWRTRENES,

BB O LUE SRR Cri+ Al h 2 8332
(8
ZRFBBH,
B

BHIEE> ME>REMKLER,
. TEZHRFUTE,

HEERBIATIE, BEHRE.
Courier=z4{& e

47 cd /d C:/window %<, #HA
Windows &4 X 43,
AL

bae log list --instanceid
Instance_ID
(=& [alb] FRABER, ESEE—,

ipconfig [-all]-t]
{} & {alb}

RRWIER, ELZEFE—D

[

switch {active|stand}
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LEHf S asvciaeinle L G in et DR e 07
1 FREG s s e 07
1.2. OSS2EFARE S e 07
1.3. RPMBERRE s e e 08
1.4. PythonE A sStema e e e ane 19

2.5park s e e e e 21
21 EEIF e i s fan e 21
2.2, B et e s 22
2.3. SparkXf#&0SS Sl s e s s e 24
2.4. Spark¥f#EMaxCompute s=semtamaana e o caan e 25
2.5. SparkIEROCKEtMQ sosrurmen b e 26
2.6. SparkXf#Table Store s=——s—r—ee e 27
2.7. SparkXf#LogService St imnmaa s s o lna e 29

NARE Y N - e 29
2.7.2. XBfSpark StreamingiBE&RA) - 31
2.7.3. B&Sparkif#Rfl ————e—————————e 33
2.8. SPArkIFHEMNS oo 3
2.9. Spark¥iEHBase FSiciisaimsae s shum et s Dl 35
2.10. Spark¥#kKafka S=dsrmse s s tm st o capa s 36
2.11. SparkX#EMySQL sl e s s 38
2.12. Spark¥#EDataHub st 38
2.13. Spark-SubmitS#IRBWER -~ 39

3.5park Streaming SQL =t e 44
30, B s s e e sa s a4
3.2 iAE e e e e e a4

3.2.0. fEMAEHR (EMR-3.23.0RZEHRA) -—---mmmmmmmommemm oo e a4

> MA4pRA: 20210730 [



FRiEMm-E= E-MapReduce

3.2.2. fFlEl sl s s e e e st 45
323. BEHE st s s s s 48
3.3, DDLMEIR oo 49
330, BRIBA] oo 49
3.3.2. SCANIEA] oo 50
3.3.3. STREAMIBA) e 51
34. DMLEER e e e 52
3.4.0. MERGE INTO e 52
E B0 1N B N 0 R —— 54
3.5. iR s s e e e e 54
3.5.0. SELECTHBA] —-rmmmmmmm oo 54
3.5.2, WHEREJEA] -rmmmmmmmm oo 56
3.5.3. GROUP BYJBf] e 57
3.5.4, JOINFEA] --mmmrmmmm oo e 57
3.5.5. UNION ALLIE) ermmmmmrmmmm e e e 58
3.5.6. WATERMARKIEA] --nmrmmmmmmmmmmmmm oo 60
3.6. BOEY —— 60
3.6.1. #ffiih = e e e s CaE 61
L - B R — 61
L - - B B 61
37 AER# s o st n s v mm m s e e 62
3.7.0. DTS_BINLOG_PARSER --msemmemmemmem oo 62
38 HiER st s s s e s 63
3.8]1. SRR IFHE sucdssisrs s s amrn o Canalns 63
3.8.2. Kafkattelfp —--—-----"---""-"--r——————— 64
3.8.3. Loghub#IBiR s e 64
3.8.4. HBaseHIEIR — s e 66
3.8.5. JDBCHURIR ————— 67
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3.8.6. TableStoref{l{fif =t neawoouaina 69
3.8.7. DataHub% % g ——--—-----"""-""--"-"-"-"""—"————— 70
3.8.8. Druid@liBiR 2t e e e s 71
3.8.9. Redistitfelp —————mm™W—————————————-— o 73

4. Hadoop =t e e e e s 75
4. 2P St s i e s salaa s 75
4.2. MapReduceF&xFMH — 75
4.3. HiveRFEFM — s e e 83
4.4. PIgFEFM e 85
4.5. Hadoop Streaming =ttt e e 87
4.6. Hive+TableStore setemr e e e 89
SR T R — 92
5.]1. HiAlHBase = e e e e s s e 92
5.2. FifHBasefE ¥ et tns e ulm e na s s Ll 93
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1

SR

S
1.1. AR ES
ARXANBE-MapReduceF LB S T1E,
EETENT:

BRINCEZFETHESRS, H6IZ T AccessKey IDFAccessKey Secret, iEHIALEEFFIBEOSS,
ImE2Z3FSpark, Hadoop. HiveMIPigE&—EHIAIR,

M ARIFSpark, Hadoop. HiveFPigFF & SLEHITHRIMINA.,

BB Z X B =ZE-MapReduceFF R BB —E T &,

1.2. 0SS&ZE{E A7 88

KN BFEE-MapReducefE Il e & o FH B9 0SS URI,

0SS URI
{5 FHE-MapReducely, @& S {ER®AHOSS URI:

native URI: 0ss.///accessKeyld:accessKeySecret @Jbucket[.endpoint]/object/path,

EELDIEERARHEIRRNERLUR, ERTFhdfs://, BBRIEOSSEIER, tTLAEAccessKey
Id. AccessKey Secret AR Endpoint#t & 2 Configurationth, o] PAZEURI B 3#%$5 FEACcessKey Id.,
AccessKey Secret LA & Endpoint

ref URI: ossref://bucket/object/path
{R#EE-MapReducefF W R ERN B, AREEELVETEENEIR.,
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Bign, AR ECERA:

fElhgE
ERings [SE =y S=ZEE
ElVEE
{EMVE#R: Flink-test
YEMUSERD: FLINK

FMELRE ox
FUEE: SezglEn

RN &

ETEE

ossi/femr-test02/emr-flink-te E\

O3
A BT R AR (S AT TR A K B B9 0SS,

E-MapReducef FiMultipart 77 @ 0SS EAE RS M, HIEWRFEDEE, 0SSHEEBEWNESE
HiE, FEEFIMiE, HAMEAHDFSHARNE—HE, X31ETF, E-MapReduce=FE|
Multipant TR LEAXMH, SBXHER LEROSSHEREERD, AR ARNERBROSSX 4 EE
BEM R X 4, EEFEROSSHA EEPHNHERBE—XR, BNSFELRBEFHEER, KB RIE
ERRNEGEAY, BEXKEEHNXHERFSREHNERERRE, FHEBESRN0SSHHEGRAHEER
B,

1.3. RBIIRE AR 8A

AXNBNRNEHR BN UHFUTETHME, BEMapReduce, Pig. HiveflSpark,

~BImE
BT, FEBERERABEEREEET,
e MapReduce
WordCount: Big%tit
e Hive
sample.hive: EHEEEE
e Pig
sample.pig: PigghI2 OSSEE LA

8 > RYBRA: 20210730
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E-MapReduce FERIERE EE

e Spark
o SparkPi: it+&Pi
o SparkwordCount: Bif%tit
o LinearRegression: #t[E 17
o 0SSSample: OSS{E Rl
o MaxComputeSample: MaxComputefE =45l
o MNSSample: MNS{EFRfH)
o LoghubSample: Loghubfs =4l

KRB R
o MH#IE (dataBRT) :
o The_Sorrows_of Young Werther.txt: @J{ENWordCount (MapReduceziSpark) B NEIE,
o patterns.txt: WordCount (MapReduce) {ENE9ISEFHT,
o u.data: sample.hiveBl A 8908 ZEUE
o abalone: ZMEIFEENIKXEIRE.
o KHUYARE (IbERT) :
tutorialjar: sample.pigfEl EEHIKIFIARE,

HEETAF

AR T — LML LR, EEHEH EETOSSHENTIER ., R ABTESATLENIXEE, 4
0, MaxCompute, MNS, ONS#]LogService%,

o Bl LogSerice, BEEMREANT,

o BlEMaxComputeIR B *E, ES M lEMaxComputeln BRI EE
o BIFEONS, BEEREIRSENIT,

o BQIRMNS, BESIREN A,

BB

e OSSURI: o0ss://accessKeyid:accessKeySecret@bucket.endpoint/a/b/c.txt, BPEELDIEEHANE
HEURREER, £ Adfs://,

o [JE =AccessKeyldfAccessKeySecret 2 &R0 E AP, WulMEL 2 EE EENEIRE,
E¥izT

FRERBETREWT:

e Spark

> MA4RRA: 20210730 9
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FRIERE EE E-MapReduce

o SparkwordCount:

spark-submit --class SparkWordCount examples-1.0-SNAPSHOT-shaded.jar <inputPath>
<outputPath> <numPartition>

SHRBNT
2% ik
inputPath BMABIBEKE,
outputPath BHERE,
numpPartition BAHUERDDT R H .
o SparkpPi:

spark-submit --class SparkPi examples-1.0-SNAPSHOT-shaded.jar
o 0SSSample:

spark-submit --class 0SSSample examples-1.0-SNAPSHOT-shaded.jar <inputPath>
<numPartition>

SHRBNT
2¥ g
inputPath BMABIBEKE,
numPartition BWAHAERDDT A E .

o ONSSample:

spark-submit --class ONSSample examples-1.0-SNAPSHOT-shaded.jar <accessKeyld>
<accessKeySecret><consumerld> <topic> <subExpression> <parallelism>

SHBPWT
B R
accessKeyld far 2 = AccessKeyld,,
accessKeySecret Pl B2 = AccessKeySecret,
consumerld JHEEEID,
topic BNMERFEE— topic,
subExpression HEFERR,
parallelism BELZ D MEWEERBEENINER .
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Fxigm- s

o MaxComputeSample:

spark-submit --class MaxComputeSample examples-1.0-SNAPSHOT-shaded.jar <accessKeyld>
<accessKeySecret><envType> <project> <table> <numPartitions>

SHORBPMT
B
accessKeyld

accessKeySecret

envType

project
table

numPartition

o MNSSample:

B
[

Pl B = AccessKeyld,

fa] 2 = AccessKeySecret

ORRAMKE, 1RRAMKE,

MR ZAMIBFIXERE 0, MRZHE E-MapReduce £
TIBIERE 1,

B2 M MaxComputeRNigFE,

BF& M MaxComputeNiBEE,

BINSUERDDAY A B,

spark-submit --class MNSSample examples-1.0-SNAPSHOT-shaded.jar <queueName>

<accessKeyld> <accessKeySecret><endpoint>

SHIHBIT
et
queueName
accessKeyld
accessKeySecret

endpoint

B
[

QueueWI &R,
fa] B2 = AccessKeyld ,
faJ 2 =AccessKeySecret,

Uk Cizgrh:uhil

> MA4RRA: 20210730
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o LoghubSample:

spark-submit --class LoghubSample examples-1.0-SNAPSHOT-shaded.jar <sls project> <sls
logstore><loghub group name> <sls endpoint> <access key id> <access key secret><batch
interval seconds>

SHIRBPUT:
3 iR
sls project: LogService mEA.
sls logstore BEES,

ENLThiE % A REIRNAS, TTRMEER, sls
projectfl sls storef@E &Y, HEEAZHNELSIIEHE
ZEsls storedr B9&E; ARAZNMENSHEEREH
EEEsls storedp HI%HE .

loghub group name

sls endpoint BERHERSAO,
accessKeyld fal B2 = AccessKeyld,
accessKeySecret fal 2 = AccessKeySecret,

o LinearRegression:

spark-submit --class LinearRegression examples-1.0-SNAPSHOT-shaded.jar <inputPath>
<numPartitions>

SHORBIT
2% iR
inputPath RAIRERE,
numPartition BAFIRERDDA F#E.

e Mapreduce

WordCount :

hadoop jar examples-1.0-SNAPSHOT-shaded.jar WordCount
-Dwordcount.case.sensitive=true <inputPath> <outputPath> -skip <patternPath>

SHIRBPUT,
2% E[::pu
inputPath BMAHIRKERE.
outputPath BMHERE,
patternPath WIRFRXMY, oTLMER dataztpatterns.ixt,

15 > SCRYRRA: 20210730
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E-MapReduce FERIERE EE

e Hive

hive -f sample.hive -hiveconf inputPath=<inputPath>

SHIRBAT,
2H i
inputPath BMABIBEE,
e Pig

pig-x mapreduce -f sample.pig -param tutorial=<tutorialJarPath>-param
input=<inputPath>-param result=<resultPath>

SHIRBAT:
2% E[::pu
tutorialjarPath K#)are, ol{EMLlibZtutorial.jar,
inputPath BMABIBEER,
resultPath mHEBE,

D &

e 7EE-MapReduce LAY, BERMIXLIEN KB jartl LEREI0SSth, BEEZMNEEOSSURIE
XO

o WMREBPER, TTRURENSRARM.

AiizfT
XEFENRNQERMIZITSparkEF B ERHHEIR, FIIN0SSE. MREFEAMIFIRNIET, RIFEE

—YEFETE, flintellj DEAZE Eclipse, LHZEXF WindowsiKis, HUHFEFEWindowstlzs LB E
Hadoop#Sparkiz TRz,

e Intelli IDEA

o HEFIE
ZZIntellj DEA. Maven. Intellj IDEA Maveni@iff. Scalaflintellj IDEA Scalatfff.

o FRIMIE
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a. WFHH ASparkwordCount.scala,
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FRERE- EE

C. 1%&#% SparkwordCount, EFWSHIETRBIMEEANELSH,
roacs

v [ Application

» 9 Defaults

d. B 0K,
e. BEHIETT, HATIEL,

ount *

mple.scala

e Scala IDE for Eclipse
o HEHFEIIE
Z#Scala IDE for Eclipse. Maven. Eclipse Maveni&{f,
o AXiE
a. BREUTERSEATE,

> MA4RRA: 20210730
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] Scala - Scala IDE SN o

IﬂFe Edit Source Refactor Refactor Mavigate Search Project

EE

New

Open File...

Close

Close All

Save
Save As...
Save All
Revert

Move...

Rename...

Refresh

Convert Line Delimiters To

Print...

Switch Workspace
Restart

Import... “___'//

Export...
Properties

1 AbstractParams.scala [examples/src/..]
2 LinearRegression.scala [examples/..]
3 Runlocally.scala [examples/src/..]

4 SparkWordCount.scala [examples/src/..]

Exit

Alt+Shift+MN »

Ctrl+W

Ctrl+Shift+W

Ctrl+5

Ctrl+Shift+5

F2

F5

Cirl+P

Alt+Enter

16
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r B
1 Import ESNECE =™

Select \“
Import Existing Maven Projects M

Select an import source:

ype filter text

b= CVS s
B E Git
= Install
4 = Maven
% Check out Maven Projects from S5CM
L. Existing Maven Projects €——————
{0, Install or deploy an artifact to a Maven repository
. Materialize Maven Projects from SCM
I = Plug-in Development
b (= Run/Debug
[ = Team
B = XML

m

4

@ - Back |I Mext = I | Finish | [ Cancel

> MA4RRA: 20210730 17
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|'\

7 Import Maven Projects | IR
Maven Projects
Select Maven projects \
Root Directory: - Browse...
Projects:
Select All
. - [_sclectall |
Select Root Folder M
Deselect All
l Select Tree |
e — 3 !_I;Jeselect Treeﬂi
. data
- [
& lib 3
b src
[» g target
=+ - doe- 1
Ij_,ﬁ.dd proj | Ef#;g (F): oc—examples
| (wEmaEw | [ mE [ mE | -
» Advanced
® ’ = Back ]I MNext = I Finish [ Cancel

4

b. Run As Maven build, RiEZEZAlt + Shilft + X, M, B aJLAETIEE 4 %1%ERun As > Maven

build.,

c. ¥FmIFRE, EREETHNMEL LA, %E%Run Configuration, HARER,

18
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FRERE- EE

d. EEER D, i%#F Scala Application, HEE{EIHIMain ClassfIE#HEE, W TEFR.

1 ' Run Configurations

=

Heilxmg

=
=
=

CRC

®

x|

type filter text

Scala Applicatio
SparkPi$

SparkWord
SparkWordCount$

£ Eclipse Application
G Java Applet

3] Java Application
JUnit

JUnit Plug-in Test
Maven Build

0SGi Framework

)

Count

Scala Interpreter
ScalaTest (java runner)

Filter matched 15 of 15 items

Create, manage, and run configurations

["]Include system libraries when searching for a main class

[TJInclude inherited mains when searching for a main class

Name: SparkWordCount$

© Main _ET Scala Debugger_ )= Argumeﬂts‘ = JRé % Classpath | B Scurcé m Environmen‘t_ =] Qcmmoﬂ_
Project:
examples
Main class:
SparkWordCount

[] Stop in main

®

Run ] l Close

S

e. BFRun,
f. EERHGRE AL, WTEFRATR.

1?1 Problems | Tasks & Console 53 | & Progress

<terminated> SparkWordCount$ [Scala Application] D:\Program Files\Java\jdk1.7.0_15\bin\javaw.exe (20165F4 5198 F44:33:24)
319@ ] - [

2016-84-19
2016-84-19
2016-84-19
2016-84-19
2016-84-19
2016-84-19
2016-84-19
2016-84-19
2@16-84-19
2816-84-19
2@16-84-19
2816-84-19
2016-84-19
2016-84-19
2816-84-19
2816-84-19
2816-84-19
2816-84-19
2816-84-19
2016-84-19
2816-84-19

16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:

33:
33:
33:
33:
33
33:
33
33:
33
33
33:
33
33:
33
33:
33
33:
33
33:
33
33:

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

Thread-3:
Thread-3:
Thread-3:
Thread-3:
Thread-3:
Thread-3:
Thread-3:
Thread-3:
Thread-3:
Thread-3:
Thread-3:
Thread-3:
Thread-3:

3198
3198
3191
3191
3191
3191
3191
3192
3192
3192
3192
3245

INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.

org.
org.

dispatcher-event- loup 2:3260 ]

Thread-3:3268 ] - [ INFO ] org.
Thread-3:3269 ] - [ INFO ] org.

Thread-3:3276 ] - [ INFO ] org.

dispatcher-event-loop-3:3280

Thread-3:3289 ] - [ INFO ] org.

Thread-3:3298 ] - [ INFO ] org.
Thread-3:3291 ] - [ INFO ] org.

| R % |

spark-project.jetty.server.handler.ContextHandler.doStop(ContextHandler.java:843) stopped
spark-project. jetty.server.handler.ContextHandler.doStop(ContextHandler.java:843) stopped
spark-project.jetty.server.handler.ContextHandler.doStop(ContextHandler.java:843) stopped
spark-project.jetty.server.handler.ContextHandler.doStop(ContextHandler.java:843) stopped
spark-project. jetty.server.handler.ContextHandler.doStop(ContextHandler.java:843) stopped
spark-project. jetty.server.handler.ContextHandler.doStop(ContextHandler.java:843) stopped
spark-project.jetty.server.handler.ContextHandler.doStop(ContextHandler.java:843) stopped
spark-project. jetty.server.handler.ContextHandler.doStop(ContextHandler.java:843) stopped
spark-project. jetty.server.handler.ContextHandler.doStop(ContextHandler.java:843) stopped
spark-project.jetty.server.handler.ContextHandler.doStop(ContextHandler.java:843) stopped
spark-project. jetty.server.handler.ContextHandler.doStop(ContextHandler.java:843) stopped
spark-project. jetty.server.handler.ContextHandler.doStop(ContextHandler.java:843) stopped
apache.spark.Logging$class.logInfo(Logging.scala:53) Stopped Spark web UI at http

- [ INFO ] org.apache.spark.Logging$class.logInfo(Logging.scala:58) MapOutputTrackerMasterEndpc
apache.spark.Logging$class.logInfo(Logging.scala:58) MemoryStore cleared
apache.spark.Logging$class.logInfo(legging.scala:58) BlockManager stopped
apache.spark.Logging$class.logInfo(Logging. scala:58) Blﬂck}ﬂanager.‘ﬂaster stopped |
- [ INFO ] org.apache.spark.Logging$class.logInfo(Logging.scala:58) OutputCommitCoordinator st
apache.spark.Logging$class.logInfo(Logging.scala:58) Successfully stopped SparkContext
apache.spark.Logging$class.logInfo(Logging.scala:58) Shutdown hock called
apache.spark.Logging$class.logInfo(Logging.scala:58) Deleting directory C:\Users\genmao.ygm\App

000000000000
[ R R U )

1.4. Python{$ /A% 88

E-MapReducefE F§IPython 3R A A Python 3.6.4,
¥ #Python 3.6.4

e EMR-2.10.0% /5

LZRRAFIEMR-3.10.0 R FEEMRA, XF#FPython3.6.4,

PythonX 4% B R A /usr/bin/python3.6,

e EMR-2.10.0§f1EMR-3.10.0Z BTIRARERIAAR Z#FPython 3RA, BMEEBTTH TR

, FRUT:

T#Python 38448 : Python-3.6.4.tgz,

> MA4RRA: 20210730
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FRfERE- EE

E-MapReduce

i. ERAXHE®TITE (SSHSecure File Transfer Client) , _E{&£JARELZEMasterts i /usr/localB % .

ii. BETHXGHRE,
a. ERMasteri |, FHBESNEFEE,

b. gl&Python 3L ERF.
mkdir -p /usr/local/python3
C. BEGETHXXME,
tar zxvf Python-3.6.4.tgz
d. BEABEENER, BERKRE,

cd Python-3.6.4
.[configure --prefix=/usr/local/python3

e. T TH<, #TRFNREK.
make && make install
f. #37Python 389Kk %E,
In -s /usr/local/python3/bin/python3 /usr/bin/python3
iv. E&Python 32 BB EIFH.
python3 -V
REW T ERIRBPython 3REMIN.
Python 3.6.4
v. BEPIP3RBEEIEH,
pip3-V
REWNTERLEPIP 3REMI .

pip 9.0.1 from /usr/local/Python-3.6.4/lib/python3.6/site-packages (python 3.6)
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https://help.aliyun.com/document_detail/169150.html#task-2508490

E-MapReduce

2.Spark
HEEITE

RN BSparkFF KB 28 ES TE.

#Z 3 E-MapReduce SDK
BT LB LA R # /5 7A R 3EE-MapReduce SDK:
o HiZfrEclipsedr{ERJARE, HEBUT:

i. MMavenfEiRE TEE-MapReduceFF & o

ii. ¥GETERARBE NBEN TREX XD,
1XARAZIER2.10, Spark 2 xEEH2.11)

iii. ZEEclipsehTRENZFZLBRFERE, REMKX
SEBYJAREL,

iV. ?:F/L.\
SRE
o flEMavenI 2, HMW TR,

<dependency>
<groupld>com.aliyun.emr</groupld>
<artifactld>emr-tablestore</artifactid>
<version>2.0.0</version>

</dependency>

<dependency>
<groupld>com.aliyun.emr</groupld>
<artifactld>emr-mns_2.11</artifactld>
<version>2.0.0</version>

</dependency>

<dependency>
<groupld>com.aliyun.emr</groupld>
<artifactld>emr-logservice_2.11</artifactld>
<version>2.0.0</version>

</dependency>

<dependency>
<groupld>com.aliyun.emr</groupld>
<artifactld>emr-maxcompute_2.11</artifactld>
<version>2.0.0</version>

</dependency>

<dependency>
<groupld>com.aliyun.emr</groupld>
<artifactld>emr-ons_2.11</artifactld>
<version>2.0.0</version>

</dependency>

<dependency>
<groupld>com.aliyun.emr</groupld>
<artifactld>emr-datahub_2.11</artifactld>
<version>2.0.0</version>

</dependency>

AYRRA: 20210730

(IRIEEIET

F&iERE-

TENVEEBE B SparkhR AN IE R SDKAR A, Spark

#%i¥Properties > Java Build Path > Add JARs,

, RO AE IR £S5 0SS, LogService, MNS, ONS. OTSHIMaxComputeZ4#4E .,
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F AR Spark E-MapReduce

SparkfCHs A i it

AiERIETSparkN B S OSSR, EER ESparkConf, 18 E spark.hadoop.mapreduce.job.run-
local 3 true , ERSHRFEIARNT, REIKBNT,

e EMR-3.24.0 % G4 IRA

val conf=new SparkConf().setAppName(getAppName).setMaster("local[4]")
conf.set("spark.hadoop.fs.oss.impl", "com.aliyun.emr.fs.oss.JindoOssFileSystem")
conf.set("spark.hadoop.mapreduce.job.run-local", "true")
val sc=new SparkContext(conf)
val data = sc.textFile("oss://...")
println(s"count: ${data.count()}")

e EMR-3.24.0Z B kR A

val conf = new SparkConf().setAppName(getAppName).setMaster("local[4]")
conf.set("spark.hadoop.fs.oss.impl", "com.aliyun.fs.oss.nat.NativeOssFileSystem")
conf.set("spark.hadoop.mapreduce.job.run-local", "true")
val sc = new SparkContext(conf)
val data = sc.textFile("oss://...")
println(s"count: ${data.count()}")

w i) &

o =K#itER
BEENFEEXRB =58, BIuJfEE-MapReduce HIR1EME =BYEIRIR, F1a10SSFIMaxComputes,
EHFERBN=188, H&Apom,

o OSSHIHERIRE

T_ZISﬂEE’]HadoopEEEBZ#FEFimHDEﬁﬁiﬂfs oss.buffer.dirs, SHERAMHNERER, NREREIR
BXNBSHIE, WEAMEITSparkizF, BAOSSHIBEERZIRHERE.

o HWIREIE

SparkfEl kMG, FENBIEARASEMBE., RtHENSparkfElETRME, 1% S BOSSHEBERE
BEXMHEE, HEREOSSHEFERPREFERRNER, NIREEBEREE

o PySpark{s F 88
HiRERPythonkE S SparkfEAL Y, & Maliyun-emapreduce-sdkit BRI HEE

2.2. ¥ EA

AN BSparkftid h S K Smart Shuffleff bR E S,
SparkRBB o LMERINTEHEE.

BE ZINE L8R

spark.hadoop.fs.jfs.cache.oss- 18 0SSFrEEAIAccessKey ID (]
I .

accesskeyld %) .

spark.hadoop.fs.jfs.cache.oss- % 18 OSSFr & BIAccessKey

accessKeySecret v Secret (i) .
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https://github.com/aliyun/aliyun-emapreduce-demo/blob/master/pom.xml
https://github.com/aliyun/aliyun-emapreduce-sdk/blob/master/docs/how_to_run_spark_with_python_sdk.md

E-MapReduce

FF&RIER- Spark

BEA

spark.hadoop.fs.jfs.cache.oss-
securityToken

spark.hadoop.fs.jfs.cache.oss-
endpoint

spark.hadoop.fs.oss.copy.simple.
max.byte

spark.hadoop.fs.oss.multipart.sp
lit.max.byte

spark.hadoop.fs.oss.impl

spark.hadoop.job.runlocal

spark.logservice.fetch.interval.mil
lis

spark.logservice.fetch.inOrder

spark.logservice.heartbeat.interv
al.millis

spark.mns.batchMsg.size

spark.mns.pollingWait.seconds

spark.hadoop.io.compression.co
dec.snappy.native

Smart Shuffleft{tEe &

FNE

I

I

134217728

67108864

® EMR-3.24.0R J54EARAN:

com.aliyun.emr.fs.o0ss.JindoOss
FileSystem

® EMR-3.24.0ZRBIARA:

com.aliyun.fs.oss.nat.NativeOs
sFileSystem

false

200

true

30000

16

30

false

L)
58] OSSEREEHISTS token (T
%) .

18 0SSHIENdpoint (TJiE) ,

{8 PR @ 1 O #1T0SS R &R M 89 3T
HRINER,

i B 3 (AT OSSR BB LAY 3L
R RNER,

OSSXHRFLME,

LHIRBRE0SSH, ERFEAMI
B TSparkftts, FEMRELR
Htrue, BN Afalse,

Receiver[t LogHubEX 42 &9 5 i8] ig]

W&o

REAFHESEEBNShardiE,

HEERIOHRTERE.

HEHRBMNSHERE, RKXEHN
16,

MNSBAF! g 2= B B9 R BRE A5 (B

#RIRSnappyX 42 & AtRESnappy
X4, HadoopZINRAIAI 2
Hadoopf& X3 #ISnappyi& 32

%,

Smart ShuffleEMR-3.16.0%tXJSpark SQUER ) —FhShuffleSLH, EELEShufflefiEERANEN .,
BRI Shuff lefIEE I MEZ L WMEIEET R, RESpark SQLAYHITE,

B FSmart Shufflefg, Shuffle OutputHIEASFHRERMEE, MEIRINEIMNEERETHETR, 8
B FHEEPartitionHHIBESWEZHERD—IH R, HEEER—NXED ., FEASmart ShuffleB AT RS :

o Smart Shuffle RFIET aski TR F I, HTaskkMby, FEZFENSparkjob,
o FAEBHRAEXternal Smart ShuffleSLIL, FrLARSZHDynamic Resource Allocation,

o ARX#Speculative TaskiFit,
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e 5Adaptive ExecutionRES .,
¥R 0] LAIB T Spark®t & S48 & spark-submit 248 /5 FiSmart Shuffle, #XREBWNT.

244 FiNE A

b1

I spark.shuffle.manager=org.apa

che.spark.shuffle.sort.SmartShuff
spark.shuffle.manager sort leManagersf;

spark.shuffle.manager=smartfg

&Spark SessionfShuffle, EA

Smart shuffleIfige,

REShuffledti 5 AR FR AN,

spark.shuffle.smart.spill.Lmemory 128m BIEEER, ShuffleiELETR
SizeForceSpillT hreshold Sartitioni@id W & & MBI X MIZFE T

=
spark.shuffle.smart.transfer.bloc im & EShufflefE M ERMEIERAK
kSize N,

2.3. Spark*§#0SS

RN B Sparkin{al 2B 0SS B3 .
B2ER

L ETE-MapReduce:

o ITiFMetaServicefR% .

o YiF@EId RAccessKey s I i8] OSSR
o ZHE B 5 AccessKeyFIEndpoint 5 21 /8] OSSEUIE IR .

@ 8 0SS Endpoint BEEANMESE. HEEEES, 155 105S Endpoint,

Spark#& A\ OSSRl
ARBIAERER, Sparkilfa LA AccessKey s TiZEROSSH#E, FHRaE R AEIES B E 0SS,

val conf=new SparkConf().setAppName("Test OSS")

val sc=new SparkContext(conf)

val pathin ="oss://bucket/path/to/read"

valinputData = sc.textFile(pathin)

val cnt =inputData.count

println(s"count: $cnt")

val outputPath = "oss://bucket/path/to/write"

val outpuData = inputData.map(e =>s"$e has been processed.")
outpuData.saveAsTextFile(outputPath)

SRR, FSRSparkiiZ05s,

PySparkiE N OSSR%l
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https://help.aliyun.com/document_detail/43966.html#concept-wj5-fpt-1fb
https://help.aliyun.com/document_detail/31837.html#concept-zt4-cvy-5db
file:///home/admin/dita-files/output/03701202/task4658869/%20https://github.com/aliyun/aliyun-emapreduce-demo/blob/master-2/src/main/scala/com/aliyun/emr/example/spark/SparkOssDemo.scala

E-MapReduce

F&iERE-

ARBIABER, PySparkiifaAfAccessKeys iEENOSSH R, HIGLIE THEIES EIZE0SS,

from pyspark.sqlimport SparkSession

spark = SparkSession.builder.appName("Python Spark SQL 0SS example").getOrCreate()

pathin ="oss://bucket/path/to/read"
df = spark.read.text(pathin)

cnt =df.count()

print(cnt)

outputPath ="oss://bucket/path/to/writ

eIl

df.write.format("parquet").mode('overwrite').save(outputPath)

2.4. Spark¥#MaxCompute

RN BT Sparkd i#TMaxComput eHB BNIE B 21,

BES B

1. ¥ —10dpsOpsiTR,

TESparkth, MaxComputeBEIEIE/EE 1T 0dpsOpsEE Tl .

import com.aliyun.odps.TableSchema
import com.aliyun.odps.data.Record
import org.apache.spark.aliyun.odps.0dpsOps
import org.apache.spark.{SparkContext, SparkConf}

object Sample {

def main(args: Array[String]): Unit = {

//==Step-1==
val accessKeyld = "<accessKeyld

SN

val accessKeySecret = "<accessKeySecret>"

[ ARttt F 5l

valurls = Seq("http://odps-ext.aliyun-inc.com/api", "http://dt-ext.odps.aliyun-inc.com")
val conf =new SparkConf().setAppName("Test Odps")

val sc = new SparkContext(conf)

val odpsOps = 0dpsOps(sc, accessKeyld, accessKeySecret, urls(0), urls(1))

/[ TER—ERANE.

/ = Step_ =
/ == Step_3 ==
}
// = Step_2 ==
[ FEEX1
// = Step_3 ==
/| FEEX2

}

2. In#EMaxComputeth B R HUEE = Spark,

B2 0dpsOpsit R BreadTablefs %

AYRRA: 20210730
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//==Step-2==
val project = <odps-project>
val table = <odps-table>
val numPartitions =2
valinputData = odpsOps.readTable(project, table, read, numPartitions)
inputData.top(10).foreach(println)
//==Step-3==

ELENCESD, BEFEEN—readR#, ARBAMMLEMaxComputeRE, RBUWTH
ﬁ:o

def read(record: Record, schema: TableSchema): String = {
record.getString(0)
}

3. {R7FESparkth i 45 R #HE ZEMaxComputek &,
1BIF0dpsOpsit R BisaveToTablessi%, Rol MR FESparkd 845 R#3E E MaxCompute& f,

valresultData =inputData.map(e =>s"$e has been processed.")
odpsOps.saveToTable(project, table, dataRDD, write)

ELENRBD, BEFTEEX—PwriteR, ARBTHIERLE, KBUTHAR.

def write(s: String, emptyReord: Record, schema: TableSchema): Unit = {
valr =emptyReord
r.set(0, s)
}

4. PRERSHE XL

SDK3Z#xfMaxCompute? RERHIEES, M KENEERERSKIEZ=TKE, SIFERELES
(,) 7k,

o ENRptATHEREIE: pt="1,
o ENXptATMHAXpsH2IREUE: pt="1", ps='2',
B R

SRR, FSRsparkaiEzMaxCompute,

2.5. SparkXJ#RocketMQ

RSB E S Spark Streaming i 2% & B PAFIRocketMQ (fEFRMQ) hEIEURH i+ EEMBatchthfy &g
iEj o

@3 SparkifimMQ
KBEREUWT,
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E-MapReduce FA&15R- Spark

val Array(cld, topic, subExpression, parallelism, interval) = args
val accessKeyld = "<accessKeyld>"
val accessKeySecret = "<accessKeySecret>"
val numStreams = parallelism.toInt
val batchinterval = Milliseconds(interval.tolnt)
val conf =new SparkConf().setAppName("Test ONS Streaming")
val ssc = new StreamingContext(conf, batchinterval)
def func: Message => Array[Byte] = msg => msg.getBody
val onsStreams = (0 until numStreams).map {i=>
println(s"starting stream $i")
OnsUtils.createStream(
SSC,
cld,
topic,
subExpression,
accessKeyld,
accessKeySecret,
StorageLeve MEMORY_AND_DISK_2,
func)
}
val unionStreams = ssc.union(onsStreams)
unionStreams.foreachRDD(rdd => {
rdd.map(bytes => new String(bytes)).flatMap(line => line.split(" "))
.map(word => (word, 1))
.reduceByKey(_+_).collect().foreach(e => println(s"word: ${e._1}, cnt: ${e._2}"))
)
ssc.start()
ssc.awaitTermination()

B %

RERANKRE, B2 E T SparkiialRocket MQ,

2.6. SparkXxf#&Table Store

AN BT ESparkd i 2 T able Storef iz .

Spark# ATable Store
EE—KEBIELRpet, Hdname i,

name owner species sex birth death
Fluffy Harold cat f 1993-02-04 -

Claws Gwen cat m 1994-03-17 -

Buffy Harold dog f 1989-05-13 -

Fang Benny dog m 1990-08-27 -

Bowser Diane dog m 1979-08-31 1995-07-29
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F ¥R Spark

E-MapReduce

name owner species sex birth

Chirpy Gwen bird f 1998-09-11
Whistler Gwen bird - 1997-12-09
Slim Benny snake m 1996-04-29
Puffball Diane hamster f 1999-03-30

WA ARG T A Sparkeh 4 2T able StorefI 4R .

private static RangeRowQueryCriteria fetchCriteria() {
RangeRowQueryCriteria res = new RangeRowQueryCriteria("pet");
res.setMaxVersions(1);

List<PrimaryKeyColumn> lower = new ArrayList<PrimaryKeyColumn>();
List<PrimaryKeyColumn> upper = new ArrayList<PrimaryKeyColumn=>();
lower.add(new PrimaryKeyColumn("name", PrimaryKeyValue.INF_MIN))
upper.add(new PrimaryKeyColumn("name", PrimaryKeyValue.INF_MAX)
res.setInclusiveStartPrimaryKey(new PrimaryKey(lower));
res.setExclusiveEndPrimaryKey(new PrimaryKey(upper));

return res;

);

public static void main(String[] args) {
SparkConf sparkConf =new SparkConf().setAppName("RowCounter");
JavaSparkContext sc = new JavaSparkContext(sparkConf);
Configuration hadoopConf = new Configuration();
JavaSparkContext sc = null;
try {
sc=new JavaSparkContext(sparkConf);
Configuration hadoopConf=new Configuration();
TableStore.setCredential(
hadoopConf,
new Credential(accessKeyld, accessKeySecret, securityToken));
Endpoint ep = new Endpoint(endpoint, instance);
TableStore.setEndpoint(hadoopConf, ep);
TableStorelnputFormat.addCriteria(hadoopConf, fetchCriteria());
JavaPairRDD<PrimaryKeyWritable, RowWritable>rdd = sc.newAPIHadoopRDD(
hadoopConf, TableStorelnputFormat.class,
PrimaryKeyWritable.class, RowWritable.class);
System.out.println(
new Formatter().format("TOTAL: %d", rdd.count()).toString());
Hinally {
if (sc!=null) {
sc.close();
}
}

}

B =

SRR, 1§

2N SparkiE A\ Table Store,

death

28
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https://github.com/aliyun/aliyun-emapreduce-sdk/blob/master/examples/src/main/java/com/aliyun/openservices/tablestore/spark/RowCounter.java

E-MapReduce F AR

2.7. Spark¥J#zLogService
2.7.1. F&RAI]

RN ZBSpark Streaming el sE 2 Log Serviceth B9 B EHUEM A B ERE.

Spark## ALog Service

e 73k—: Receiver Based DStream

val logServiceProject =args(0) //LogServicedfproject,
vallogStoreName = args(1) //LogServiceffilogstore®,
val loghubConsumerGroupName = args(2) // loghubGroupNametBRIEIEILIEHFE B logstorefI iR,
val loghubEndpoint = args(3) // FI 2 = HERS $3ESEAPI Endpoint,
val accessKeyld = "<accessKeyld>" //ifiRlBERSSHIACcessKey Ido
val accessKeySecret = "<accessKeySecret>" // iha] B ERRSS FIAccessKey Secret,
val numReceivers = args(4).toInt // BzhZ /L1 Receiveri%EXlogstorehHy%kiE,
val batchinterval = Milliseconds(args(5).tolnt * 1000) // Spark Streamingr & Ab It 2 B8] i5] bR
val conf=new SparkConf().setAppName("Test Loghub Streaming")
val ssc = new StreamingContext(conf, batchinterval)
valloghubStream = LoghubUtils.createStream(
Ssc,
logServiceProject,
logStoreName,
loghubConsumerGroupName,
loghubEndpoint,
numReceivers,
accessKeyld,
accessKeySecret,
StorageLevel. MEMORY_AND_DISK)
loghubStream.foreachRDD(rdd => printin(rdd.count()))
ssc.start()
ssc.awaitTermination()

e 7k : Direct APIBased DStream

AYRRA: 20210730
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vallogServiceProject = args(0)
val logStoreName = args(1)
valloghubConsumerGroupName = args(2)
val loghubEndpoint = args(3)
val accessKeyld = args(4)
val accessKeySecret = args(5)
val batchInterval = Milliseconds(args(6).tolnt * 1000)
val zkConnect = args(7)
val checkpointPath = args(8)
def functionToCreateContext(): StreamingContext = {
val conf=new SparkConf().setAppName("Test Direct Loghub Streaming")
val ssc = new StreamingContext(conf, batchInterval)
val zkParas = Map("zookeeper.connect" -> zkConnect, "enable.auto.commit" -> "false")
valloghubStream = LoghubUtils.createDirectStream(
SsC,
logServiceProject,
logStoreName,
loghubConsumerGroupName,
accessKeyld,
accessKeySecret,
loghubEndpoint,
zkParas,
LogHubCursorPosition.END_CURSOR)
ssc.checkpoint(checkpointPath)
val stream = loghubStream.checkpoint(batchinterval)
stream.foreachRDD(rdd => {
println(rdd.count())
loghubStream.asInstanceOf[CanCommitOffsets].commitAsync()
)
ssc
}
val ssc = StreamingContext.getOrCreate(checkpointPath, functionToCreateContext _)
ssc.start()
ssc.awaitTermination()

ME-MapReduce SDK 1.4.0kRAFF A, 2MEE FDirect APIBISIIM AR, Wi A R o LUB R Loghub%iiRE
FEZ#EIWrite Ahead Logh, EIFEEFF/ESpark StreamingBIWA LIS 4 BN o] SLI#LIEHY at least once,
BAiDirect APIEZI 5 4L Fexperimentalikzs, EEFTEUT/LA:

o fEDStreamiactiondh, @FUH—Rcommit #1E,

o —“NSpark Streaming®d, RZFFXFLogStore#HEIRZ MNaction#RIE,

o Direct APIF X FHEZookeeperfRF5 89X #F .

¥ #FMetaService

FEHBFPREXIMIGACcessKeyfE ANBI#EO D, {ERME-MapReduce SDK 1.3.2kRAFF 4, Spark
Streaming o] LAE FMet aServiceSL I & AccessKey4bIE LogService#iE, BEARTILLE ME-MapReduce SDKh
B LoghubUtilsZi4 88,
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LoghubUtils.createStream(ssc, logServiceProject, logStoreName, loghubConsumerGroupName, storageLev

el)
LoghubUtils.createStream(ssc, logServiceProject, logStoreName, loghubConsumerGroupName, numReceiv

ers, storageLevel)

LoghubUtils.createStream(ssc, logServiceProject, logStoreName, loghubConsumerGroupName, storageLev
el, cursorPosition, mLoghubCursorStartTime, forceSpecial)

LoghubUtils.createStream(ssc, logServiceProject, logStoreName, loghubConsumerGroupName, numReceiv
ers, storageLevel, cursorPosition, mLoghubCursorStartTime, forceSpecial)

@ 388
e E-MapReduce SDK3z#fLog Serviced§ =g 25423, BIBEGIN_CURSOR. END_CURSORA(
SPECIAL TIMER_CURSOR, ZXiA=Z END_CURSOR,

o BEGIN_CURSOR: MHBEGLFFIAEZE, wEBcheckpointigs®, N Mcheckpoint&hFFiaiE

#,
o END_CURSOR: MBE&EEFIAEZE, R Bcheckpointic®, M AMcheckpoint&hFFiaiE
2,

o SPECIAL_TIMER_CURSOR: MISEREmFiaiEZE, MRBcheckpointicx®, MM
checkpoint&:FFiaiE2E, B,

PAE=FfE B E R EBZ E checkpointiE RAF W, R FEcheckpointiZ®, W Mcheckpointih
FiaEZ, FEBENRMTAEEEX, E-MapReduce SDKETF “SPECIAL_TIMER_CURSOR” &
AR ERFEIREENEB SFFAEZE, ELloghubUtils#createStreamiEOh, UTSHEE
HEFER:

o cursorPosition: LogHubCursorPosition.SPECIAL TIMER_CURSOR

o forceSpecial: true

e E-MapReducelIfR$328 (BRT Masteri ) JToikEHE AWM, BELogService endpointly, i&iE
EfEFLog Servicei2tBIA M endpoint, &N F%iEKELog Service,

By R

TERFRE, ES N Sparkiz A LogService,

2.7.2. £B¥Spark Streamingid 2 =<4l

AR 3 15 B A\ 43 a0 {a] {8 FA Spark Dat aFrame APHF & — M 4B WS 2k LogService#iE .
R~
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https://github.com/aliyun/aliyun-emapreduce-demo/blob/master-2/src/main/scala/com/aliyun/emr/example/spark/streaming/SparkSLSDemo.scala

AT 1R E-MapReduce

## StructuredLoghubWordCount.Scala
object StructuredLoghubSample {
def main(args: Array[String]) {
if (args.length <7) {
System.err.println("Usage: StructuredLoghubSample <logService-project>" +
"<logService-store> <access-key-id> <access-key-secret> <endpoint>" +
"<starting-offsets> <max-offsets-per-trigger> [<checkpoint-location>]")
System.exit(1)
}
val Array(project, logStore, accessKeyld, accessKeySecret, endpoint, startingOffsets, maxOffsetsPerTrigge
r,outputPath, _*)=args
val checkpointLocation =
if (args.length > 8) args(8) else "/tmp/temporary-" + UUID.randomUUID.toString
val spark = SparkSession
.builder
.appName("StructuredLoghubSample")
.master("local[5]")
.getOrCreate()
import spark.implicits._
// Create DataSet representing the stream of input lines from loghub
val lines = spark
.readStream
format("loghub")
.option("sls.project", project)
.option("sls.store", logStore)
.option("access.key.id", accessKeyld)
.option("access.key.secret", accessKeySecret)
.option("endpoint", endpoint)
.option("startingoffsets", startingOffsets)
.option("zookeeper.connect.address", "localhost:2181")
.option("maxOffsetsPerTrigger", maxOffsetsPerTrigger)
load()
.selectExpr("CAST(content AS STRING)")
.as[String]
val query = lines.writeStream
format("parquet")
.option("checkpointLocation", checkpointLocation)
.option("path", outputPath)
.outputMode("append")
.trigger(Trigger.ProcessingTime(30000))

.start()
query.awaitTermination()
}
}
@ 8  Maven pomX#H TS o
WIFIBIT
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## YRIFE S

mvn clean package -DskipTests

## dmiZ5ela, FlJAREIFtarget/shaded/ T,

#i# BIT

spark-submit --master yarn-cluster --executor-cores 2 --executor-memory 1g --driver-memory 1g
--num-executors 2--class x.x.x.StructuredLoghubSample xxx.jar <logService-project>
<logService-store> <access-key-id> <access-key-secret> <endpoint> <starting-offsets>
<max-offsets-per-trigger> <zookeeper-connect-address> <output-path> <checkpoint-location>

D &
e x.x.X.StructuredLoghubSampleFIxxx.jarE Z& M EL LR ERNEER,

o EWREFRERBIIMEBIFENENLREBHMRRE, MREHEX/N, BEEBITULGLSOEL
EHAT.

ERFER

B FSpark LR AN A TR MR, emr_logservice sdktBFFEBIAEMREIRAIZ TN ARS, EAENRA
FRAMIIERDT.

emr-logservice sdkhRZx Sparkh s EMR=E R As
1.6.0 2.3.1 EMR-3.18.xLAF
1.7.0 2.4.3 EMR-3.19.x0A L

2.7.3. B SparkiHZERHl

ARSI 8 N BN P Spark RDD APHF & — NE 4 fF ¥ B LogService R .
wEIAE
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## TestBatchLoghub.Scala
object TestBatchLoghub {
def main(args: Array[String]): Unit = {
if (args.length <6) {
System.err.println(
"""Usage: TestBatchLoghub <sls project> <sls logstore> <sls endpoint>
| <access key id><access key secret> <output path> <start time> <end time=now>
""" stripMargin)
System.exit(1)
}
val loghubProject = args(0)
val logStore = args(1)
valendpoint =args(2)
val accessKeyld = args(3)
val accessKeySecret = args(4)
val outputPath = args(5)
val startTime = args(6).toLong
val sc = new SparkContext(new SparkConf().setAppName("test batch loghub"))
var rdd:JavaRDD[String] = null
if (args.length > 7) {
rdd = LoghubUtils.createRDD(sc, loghubProject, logStore, accessKeyld, accessKeySecret, endpoint, startT
ime, args(7).toLong)
}else{
rdd = LoghubUtils.createRDD(sc, loghubProject, logStore, accessKeyld, accessKeySecret, endpoint, startT
ime)
}
rdd.saveAsTextFile(outputPath)
}
}

@ 88  Maven pom( {4l A2 M aliyun-emapreduce-demo,

WiIFBIT

## PRIFE S

mvn clean package -DskipTests

## wiEse/a, FlJARE I Ftarget/shaded/To

## RRITMAT

spark-submit --master yarn-cluster --executor-cores 2 --executor-memory 1g --driver-memory 1g
--num-executors 2--class x.x.x.TestBatchLoghub xxx.jar <sls project> <sls logstore>

<sls endpoint><access key id> <access key secret> <output path> <start time> [<end time=now>]

e x.x.x.TestBatchLoghubfIxxx jarE B ELH X ERMEER,
o {ENVEREERIELIREIBMAEMLIRERM MR TE, MREEEHA/N, BERETULGSTRET
EHAT,
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https://github.com/aliyun/aliyun-emapreduce-demo/blob/master-2/pom.xml

E-MapReduce FA&15R- Spark

2.8. SparkXt#&MNS

AR B UNME @ 18 Spark Streaming ¥ 2 58 B BRSSMNS (Message Notification Service) EI#HE, H%it
-/ BatchI B F15 MK,

Sparki#Ez AMNS
~ERBNT,

val conf=new SparkConf().setAppName("Test MNS Streaming")
val batchinterval = Seconds(10)
val ssc = new StreamingContext(conf, batchInterval)
val queuename ="queuename"
val accessKeyld = "<accessKeyld>"
val accessKeySecret = "<accessKeySecret>"
val endpoint = "http://xxx.yyy.zzzz/abc"
val mnsStream = MnsUtils.createPullingStreamAsRawBytes(ssc, queuename, accessKeyld, accessKeySecre
t, endpoint,
StorageLevel. MEMORY_ONLY)
mnsStream.foreachRDD( rdd => {
rdd.map(bytes => new String(bytes)).flatMap(line => line.split(" "))
.map(word => (word, 1))
.reduceByKey(_+ _).collect().foreach(e => println(s"word: ${e._1}, cnt: ${e._2}"))
)
ssc.start()
ssc.awaitTermination()

F FFMetaService

TEHNRGEER IEAccesskeyfE ABIMNSS,, ME-MapReduce SDK 1.3.2RAFFIE, Spark Streamingal
PAE FMetaServiceSLHL 2 AccessKey b EEMNSEHE . B4R TTLAS JLE-MapReduce SDKH B MnsUtils2$ i B8 ,

MnsUtils.createPullingStreamAsBytes(ssc, queueName, endpoint, storageLevel)
MnsUtils.createPullingStreamAsRawBytes(ssc, queueName, endpoint, storageLevel)

B %

TERFIAEE, S SparkdZz AMNS,

2.9. SparkxJ#HBase

AXNASparkinf 5 N #HEZEHbase,

HEEEFEMHbaseEHA T — 1ML 2ER, SNNKZTLEITE, FEE-Mapreducet| ZERN, &F
Bit#FHbase LA N R 24,

Spark## AHbase
KBUMT,
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https://github.com/aliyun/aliyun-emapreduce-demo/blob/master-2/src/main/scala/com/aliyun/emr/example/spark/streaming/SparkMNSDemo.scala

AT 1R E-MapReduce

object ConnectionUtil extends Serializable {
private val conf = HBaseConfiguration.create()
conf.set(HConstants.ZOOKEEPER_QUORUM,"ecs1,ecs1,ecs3")
conf.set(HConstants.ZOOKEEPER_ZNODE_PARENT, "/hbase")
private val connection = ConnectionFactory.createConnection(conf)
def getDefaultConn: Connection = connection
}
/813 IE RunionStreams
unionStreams.foreachRDD(rdd =>{
rdd.map(bytes => new String(bytes))
flatMap(line => line.split(" "))
.map(word => (word, 1))
.reduceByKey(_+_)
.mapPartitions {words =>{
val conn = ConnectionUtil.getDefaultConn
val tableName = TableName.valueOf(tname)
valt=conn.getTable(tableName)
try {
words.sliding(100, 100).foreach(slice => {
val puts = slice.map(word =>{
println(s"word: Sword")
val put = new Put(Bytes.toBytes(word._1 + System.currentTimeMillis()))
put.addColumn(COLUMN_FAMILY_BYTES, COLUMN_QUALIFIER_BYTES,
System.currentTimeMillis(), Bytes.toBytes(word._2))
put
}).toList
t.put(puts)
)
}Hinally {
t.close()
}
Iterator.empty
H.count()
)
ssc.start()
ssc.awaitTermination()

B %

TERBIRE, EEL o

2.10. Spark¥}#EKafka

RN BT 7EE-MapReducetiHadoopEEREiz TSpark StreamingfENr, 4bIEKaf kafEBEHI403E .

E52iER

& A E-MapReduce L fIHadoop&E B fKaf ke EB A ERE T AT REY, FFAEREFERALSRIENE A X
BT,

e SparkEX14: # o

e E-MapReduce-demo: o
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file:///home/admin/dita-files/output/03701202/task4658869/%20https://github.com/aliyun/aliyun-emapreduce-demo/blob/master-2/src/main/scala/com/aliyun/emr/example/spark/streaming/SparkHBaseDemo.scala
http://spark.apache.org/docs/latest/streaming-kafka-integration.html
http://spark.apache.org/docs/latest/structured-streaming-kafka-integration.html
https://github.com/aliyun/aliyun-emapreduce-demo

E-MapReduce F AR

ijFialKerberos KafkatE&f

E-MapReducexz #8lIZE FKerberosiAiEfIKaf kagEBf, ZiHadoop&ERHEN FEE 5 iaKerberos Kaf katE 2
B, BUTHEMERS:

e JEKerberos Hadoop%&f: 124tH FKafkagEBttIKerberosINIERI kafka_client_jaas.confl krb5.conf3C
1¢ o

e Kerberos Hadoop£&f: EFKerberosEEEFHEE, 124tH FHadoop&EEEtKerberosiAIEH karfka clie
nt_jaas.conffl krb5.conf> 44,

BEEEFEHAER, B5EQ o
M ER# AR EEETITEW R karka_client jaas.confX i, AT Kerberosi\iE,
karka_client_jaas.confSUE&RANT .

KafkaClient {
com.sun.security.auth.module.Krb5LoginModule required
useKeyTab=true
storeKey=true
serviceName="kafka"
keyTab="/path/to/kafka.keytab"
principal="kafka/emr-header-1.cluster-12345@EMR.12345.COM";
1

o keytabXHFHIIREY, 55 o
o krb5.conf3XX 1, & MKaf ka’s‘éﬁ B /etc/BFIKEL,

Spark StreamingifijgKerberos KafkafE &

HINKaf kaEBEEN T AN FIPE 2 EHadoonER AN Bl /etc/hoststh, EEGMIPER, &1
PATE /etc/hostsh3REY, KIEEF XN emr-xx-x.cluster-xxx

iz 17Spark StreamingfE L i [@ Kerberos kafkalt, TJRATEspark-submittp T8 PIRMHAE
B karka_client_jaas.confill kafka.keyt ab>X 14,

spark-submit --conf "spark.driver.extraJavaOptions=-Djava.security.auth.login.config={{PWD}}/kafka_client
_jaas.conf -Djava.security.krb5.conf={{PWD}}/krb5.conf" --conf "spark.executor.extraJavaOptions=-Djava.se
curity.auth.login.config={{PWD}}//kafka_client_jaas.conf -Djava.security.krb5.conf={{PWD}}/krb5.conf" --file
s /local/path/to/kafka_client_jaas.conf,/local/path/to/kafka.keytab,/local/path/to/krb5.conf --class xx.xx.xx.
KafkaSample --num-executors 2 --executor-cores 2 --executor-memory 1g --master yarn-cluster xxx.jar argl a
rg2 arg3

kafka_client_jaas.confX o, keytabXHEEFEEHENIERE, BERIRBU TkeyTabiERE

KafkaClient {
com.sun.security.auth.module.Krb5LoginModule required
useKeyTab=true
storeKey=true
serviceName="kafka"
keyTab="kafka.keytab"
principal="kafka/emr-header-1.cluster-12345@EMR.12345.COM";
k
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https://help.aliyun.com/document_detail/63584.html#concept-l5t-bpd-z2b
https://help.aliyun.com/document_detail/62966.html#concept-qk1-5pl-z2b

AT 1R E-MapReduce

B R
R, BER

2.11. SparkXﬂxMySQL

AN B ANEEE-MapReducetiHadoop&EEEETSparkfEll . Gt BiA N K& R E AMySQL, Spark
StreamingfEl B AMySQLES /535 5 24,

Sparki# AMySQL
RELBIT,

valinput = getSparkContext.textFile(inputPath, numPartitions)
input.flatMap(_.split(" ")).map(x => (x, 1)).reduceByKey(_+_)
.mapPartitions(e =>{
var conn: Connection = null
var ps: PreparedStatement = null
val sql=s"insert into StbName(word, count) values (?,?)"
try {
conn = DriverManager.getConnection(s"jdbc:mysql://$dbUrl:$dbPort/SdbName", dbUser, dbPwd)
ps = conn.prepareStatement(sql)
e.foreach(pair=>{
ps.setString(1, pair._1)
ps.setLong(2, pair._2)
ps.executeUpdate()
)
ps.close()
conn.close()
} catch {
case e: Exception => e.printStackTrace()
}Hinally {
if (ps !=null) {
ps.close()
}
if (conn !=null) {
conn.close()
}
}

Iterator.empty
}).count()

B 3=
SRRHIRS, EENL

2.12. SparkXﬂ;:DataHub

AN B A{I#EE-MapReducetHadoop&EEE, mfTSpark StreamingfE Ml & 2t DataHUb%dE . FiHEUHE N
FATED 3K,

Spark# ADataHub

}
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https://github.com/aliyun/aliyun-emapreduce-demo/blob/master-2/src/main/scala/com/aliyun/emr/example/spark/streaming/SparkKafkaDemo.scala
https://github.com/aliyun/aliyun-emapreduce-demo/blob/master-2/src/main/scala/com/aliyun/emr/example/spark/SparkRdsDemo.scala

E-MapReduce

o HEFTIIE
f# FiDataHUbBYIT N 8EIT M Topic, FABERIBESRL

o SHZEDataHub¥iE
iE{7Spark StreamingfE Ml 5 2 Dat aHUb$IE B R AMER A X -
o EESSFEMShardld, SEZEiZShardIdBIEIE .

datahubStream = DatahubUtils.createStream(
ssc,
project, // DataHub Project
topic, // DataHub topic
subld, // DataHub&93iTigEID
accessKeyld,
accessKeySecret,
endpoint, // DataHub endpoint
shardld, // DataHub TopicHR#—Shardid,
read, // &b ¥EDataHub#k#ERIRecordEntry,
StorageLevel MEMORY_AND_DISK)
datahubStream.foreachRDD(rdd => println(rdd.count()))
// BXtHRecordEntry# sE— Field B kIR,
def read(record: RecordEntry): String = {
record.getString(0)
}

o HERFFAShardIEUE,

datahubStream = DatahubUtils.createStream(
ssc,
project, // DataHub Project
topic, // DataHub topic
subld, // DataHub#&93iTi#ID
accessKeyld,
accessKeySecret,
endpoint, // DataHub endpoint
read, // & ¥EDataHub%kiE#IRecordEntry
StorageLevel. MEMORY_AND_DISK)
datahubStream.foreachRDD(rdd => printin(rdd.count()))
// BXtHiRecordEntry 85— FieldRY¥KIE,
def read(record: RecordEntry): String = {
record.getString(0)
}

By R

TEREKLE, BEA o

2.13. Spark-SubmitZ2#i% &5 88
AN BT EE-MapReducefE Bt i& B Spark-Submit 89248,

SHEkE
o RHERE

AYRRA: 20210730
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https://help.aliyun.com/document_detail/158804.html
https://github.com/aliyun/aliyun-emapreduce-demo/blob/master-2/src/main/scala/com/aliyun/emr/example/spark/streaming/SparkDatahubDemo.scala

F AR Spark E-MapReduce

E-MapReducef=m iR ZA1.1.0

o Hadoop 2.6.0
o Spark1.6.0

o WHEE

o Masterfi &
m 81%16 GiB 500 GBE M =2

15

o Workerigm x108
m 816 GiB 500 GBEX =&

= 108

o RAJE: 84416 GIB (Worker) x 10 + 84216 GiB (Master)

D #FE& BFEVERNRRERRTECURIRTE, FUXERZNANERITEISRR

o YarnuHBL S &R 124412.8 GiB (Worker) x 10

D FE BRIABRT, YanTHEZ = NBZ X 1.5, YanTdHERE = HLEKRTE X 0.8,

RME
BIRZERE, BULURRMEL.

1 --class org.apache.spark.examples.SparkPi --master yarn --deploy-mode client --driver-memory 4g - B |
--num-executors 2 --executor-memory 2g --executor-cores 2
Jopt/apps/spark-1.6.8-bin-hadoop2.6/11ib/spark-examples*.jar 18

ZIRETIRESES) v o—
spark-submit --class org.apache.spark.examples.SparkPi --master yarn --deploy-mode :Ll*r' --driver-memo
ry 4g --num-execut --executor-memory 2g --executor-cores 2 Jopt/apps/spark-1.6.8-bin-hadoop2.6/11 iy

b/spark-examples®.jar 18

BE &fmcx MELER

FEFRNEY, EAEEERTSparkE L Mexamplet), FILUAREZEEBHC LZARE,
RBERBIINT:

--class org.apache.spark.examples.SparkPi --master yarn --deploy-mode client --driver-memory 4g --num-ex
ecutors 2 --executor-memory 2g --executor-cores 2 /opt/apps/spark-1.6.0-bin-hadoop2.6/lib/spark-examples
.

Jjar10
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S L)
class ENVEOESE,

E-MapReducefEAYarnt&=

Z[FF--master yarn —deploy-mode client, WHRAEEEE
master deploy-mode,

£ [EF--master yarn —deploy-mode cluster, WRAEZEE
deploy-mode,

client#EX FRIEWHAMERIEMastert m LiEfT, MRIRBEIS
¥, FEIEEMastergyarn,

deploy-mode
clusterlE X R RAMK BN BIEEWorker T S P BMER—& LEMIE
7. MREEWNSEH, FEIEEMasterAyarn,

driver-memory DriverfEFHBINTE, Aol@EENBERNE.
num-executors Bl Executorf ML,
executor-memory B ExecutorfE AR HRANTE, AoLUBIENBNEATERRNE,

EZ 1 ExecutorfEFANFH A LELHE, BIE M Executorix KoJH & H1T
BTask# 8.

executor-cores

wRITE
EAREN. AEMNRETETH, FUERNERERNTERAR:
e yamn-clientERX B ERITE

. e REE (S£REALANAFIHE

B3)
core 1
master
mem driver-memroy = 4
num-executors * executor-cores
core
=4
worker
num-executors * executor-
mem

memory =4

o {ENEFERF (Driveri2/F) SEMastert | 1T, BEEWEERK 784 GB ( H—driver-memroyig
E) BREFELE (SAXRLOSERE) .

o Sf&EWorkeri m Ef21 (H—num-executorsig§E) Executor, — P Executorix KEEN'EC2 GB (H
—executor-memoryigE ) BIRE, HRANIE2 (H—executor-coresig§E) TaskiIH KT,

o yamn-clusterE X B &R &
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"/EE (HRERLENGFITE

=5 ERE T
TR RiRER ’T-%Eu)
master . MR/NBIClient?2F, ARRS
Job1c.,%!\, S AR,
num-executors * executor-
core .
cores+spark.driver.cores = 5
worker
num-executors * executor-
mem

memory + driver-memroy = 8

@ iR spark.driver.coresEiAE1,

BiREA N

e vyarn-client#&={
MBEAOKRIEN, FERyamn-clientiE, BEZH—LYXNEHNER, BSLUNTRE,

--master yarn-client --driver-memory 5g --num-executors 20 --executor-memory 4g --executor-cores 4

D Fx
o SparkENEREN, SEAFPRENAFELBZEH375 MBE7% (BUKE) .
o YarnfEZContainerRZE, BER EERENREN, XEHMEEEH T GBRYEHE,

REFRNERITEAR:
o MasterfIBREN:
= core: 1
m mem: 6 GiB (5 GiB+ 375 MBE) LB A6 GiB)

o WorkertS&REN:
m core: 20*4 =80
m mem: 20*5 GiB (4 GiB + 375 MB[g_EEXE A5 GiB) = 100 GiB

JUEIRHNRRREBIEHNLSRR, BABEXNRN, HETUEGRSHESR, HlM0:

--master yarn-client --driver-memory 5g --num-executors 40 --executor-memory 1g --executor-cores 2
--master yarn-client --driver-memory 5g --num-executors 15 --executor-memory 4g --executor-cores 4

--master yarn-client --driver-memory 5g --num-executors 10 --executor-memory 9g --executor-cores 6

B E, #R ERMAXHTEHRNEFEZBEABIEHNRARBFEEMN T, EELRHRED, BAR
%t . HDFSLAKE-MapReducetI REZSFEFEHCorefIMemF iR, MEECorefIMemEBEHTT, KNS
SXMEENTER, EEXEET,

executor-coresHUB E AW EMMEHNIFERZ X, BANRRENAS, CPUSMEDG,
HEREHASRS.
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e yarn-clusteri2=}

ZfEAyamn-clusteri®X /5, Driveri2 FS#MEIWorkeri R E, SEMAEIWorkerZFit BARR, XEH
BEZH—YUXNEHENER, BSILNTREE,

--master yarn-cluster --driver-memory 5g --num-executors 15 --executor-memory 4g --executor-cores 4

BoE N

o MEKAFRENEKXR, EFRGCATEMNERE, BEHEEFE—MExecutorfINF<=64 GB,

o MNERHTHOFSIESHIMEN, EBINENDExecutorfFER<=5MNHERKEE,

o WMRIHITOSSEEM/EN, BiINEEExecutordMERBMECS L, XETTLEE— NECSHH =& A
L. #1%0, B108ECS, BBAFTTLEEnum-executors=10, HiRESENAEMHL.

o MBEEVDHERATIIFEAELLHNRME, MAEIRSexecutor-corestiBEEETELSH AR B IEMIEWH
AEE., MRSEMENARIERE, HEFIREexecutor-cores=1,

> MHRRA: 20210730 43



F & $5/- Spark Streaming SQL E-MapReduce

3.Spark Streaming SQL
3.1. &N

AXANESpark SQUAR AR P X R F EAXBAEAXRFFHNL,
BRER

MEMR-3.21.0M A FFIaIR#tSpark Streaming SQLAYINAE, SXHFfEMSQLEF LRI A ArEL,

Spark Streaming SQLE FSpark Structured StreamingFF &5k, FrAEIEETNRER{E R R FEESpark
Structured Streaming,

XRFHEHAXE
EHXE KEF
DDL CREATE TABLE, CREATE TABLE AS SELECT., CREATE
SCAN. CREATE STREAM
DML INSERT INTO, MERGE INTO
SELECT ¥4 SELECT FROM, WHERE, GROUP BY . JOIN. UNION ALL
ERAXRFFPH

NRECFEEAXBRFZREAFRENR, BEXRFRERMNMS () , HI “value® ,

2. &
3.2.1. iR (EMR-3.23.0BRZERA)

AXAENBINATEEMR-3.23.0R Z FHRAS, ERSpark SQLFF&Z— MR IBIEN
{EN &R
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--dbName: ¥iBER.

CREATE DATABASE IF NOT EXISTS ${dbName};

USE ${dbName};

-- Bl Log ServiceHiER,

--slsTableName: Log ServiceRHI&F,

-- logProjectName: LogServicefIHE#&.

-- logStoreName: LogServiceflogstore®.

-- accessKeyld: PR RS HIAccessKey ID,

-- accessKeySecret: IR =M SHIAccessKey Secret,
--endpoint: LogServicetlogstoreFiTERIEndpoint.

- HEIEE LogStoreMIENFERAY, HE X HSTRINGZEEY,
- REBNMNRLAFER: (__logProject__" STRING, ~__logStore__" STRING, *__
ESTAMP, * __topic__" STRING, ' __source__" STRING)
CREATE TABLE IF NOT EXISTS ${slsTableName} (coll dataType[, col2 dataType]).
USING loghub

OPTIONS (

sls.project ='${logProjectName}',

sls.store ='${logStoreName}',

access.key.id = '${accessKeyld}',

access.key.secret = '${accessKeySecret}',

endpoint ='${endpoint}');

-- BIBHDFS#ER, TETMRITIFERE Yo

-- hdfsTableName: HDFSZEREIZR,

-- location: TZf#E#IEE, ZFFHDFSFIOSSERTE,

- BB NZHE: delta, csv, json, orc, parquetZ, EikAdelta,
CREATE TABLE IF NOT EXISTS ${hdfsTableName} (coll dataType[, col2 dataType])
USING delta

LOCATION '${location}';

- REEERINA R, ZHFSTREAMFBATCH, EXIAABATCH,
CREATE SCAN tmp_read_sls_table

ON ${slsTableName}

USING STREAM;

-- BIE— RN EE L,

CREATE STREAM ${queryName}

OPTIONS(

outputMode='Append’,

triggerType='ProcessingTime',

triggerinterval='30000',
checkpointLocation='${checkpointLocation}')

INSERT INTO ${hdfsTableName}

SELECT coll, col2

FROM tmp_read_sls_table

WHERE ${condition};

shard__" INT,"

) ——

time__" TIM

@ W8 EndpointEEEEEEN G

3.2.2. VSRR

AXABNBUIERSpark SQLIF & — N XL EBE L,

AYRRA: 20210730


https://help.aliyun.com/document_detail/31837.html#concept-zt4-cvy-5db

F&3Em- Spark Streaming SQL E-MapReduce

@ HEB  : EMR-3.23.0 (&) BERACARMERIMER, BRASIE,
Eifi5ar

Al streaming.query.name F(FWSHTXBESQLRIX, AUFEESQLERIEQRIERSETHITLER
SYEE.,
AENEREQRANT,

SET streaming.query.name=${queryName};
queryStatement

1E A 1 1R

46
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-- BB SRR,

--dbName: ¥IEER.

CREATE DATABASE IF NOT EXISTS ${dbName};

USE ${dbName};

-- 8lELog Service#iER,

--slsTableName: Log Service REIZ ¥,

-- logProjectName: LogServiceRJIHE &,

--logStoreName: LogServicefLogStore®,

-- accessKeyld: FIEZRIKSHIAccessKey ID,

-- accessKeySecret: FIEZMSHIAccessKey Secret,
--endpoint: LogServicefJLogStoreFrfEEndpoint,

- HEHIEELogStoreMIZNFERRY, HIME X HISTRINGEER,
- RE6NRLGFER: (__logProject__" STRING, *__logStore__" STRING, "

ESTAMP, * __topic__" STRING, ' __source__" STRING)

CREATE TABLE IF NOT EXISTS ${slsTableName} (coll dataType[, col2 dataType])
USING loghub

OPTIONS (

sls.project ='${logProjectName}',

sls.store ='${logStoreName}',

access.key.id ="'${accessKeyld}',

access.key.secret ='${accessKeySecret}',

endpoint ='${endpoint}');

-- BIBHDFS#UER, TETHRMNTIFERE X,

-- hdfsTableName: HDFSZERKIE,

-- location: FFfEEIERZ, ZFFHDFSHIOSSHEZ,

-- BRI HF: delta, csv, json, orc, parquetZ, ZXikAdelta,

CREATE TABLE IF NOT EXISTS ${hdfsTableName} (coll dataType[, col2 dataType])
USING delta

LOCATION '${location}';

- REANSITIRNEREX —LEEBEITEH.

-- streaming.query.name: iR Z AL B FRo

-- spark.sql.streaming.checkpointLocation.${queryName}: Z %R ZEFIHICheckpointi&iR,
SET streaming.query.name=${queryName};

SET spark.sql.streaming.query.options.${queryName}.checkpointLocation=${checkpointLocation};
- AT RAESH,

--outputMode: EFLERHHAR, BiANappend,

-- trigger: EiFHITIE(, Ali%EProcessingTime, ERiAJAProcessingTime,

-- trigger.intervalMs: #tRiElfR®, U=, BIAA0,

-- SET spark.sql.streaming.query.outputMode.${queryName}=${outputMode};
SET spark.sql.streaming.query.trigger.${queryName}=ProcessingTime;

SET spark.sql.streaming.query.trigger.intervalMs.${queryName}=30;

INSERT INTO ${hdfsTableName}

SELECT coll, col2

FROM ${slsTableName}

WHERE ${condition};

shard__" INT, " __time__" TIM

QF'Y:: Endpointig& I c
2¥
DT HEAN X BESEH,
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24 i8R HNE
streaming.query.name T;EE, WARBHEE,

spark.sgl.streaming.query.option

s.${queryName}.checkpointLocati AR EN B Checkpoint B 1R, BARERERE.
on

.sgl. ing. .output
spark.sgl.streaming.query.outpu S EOutputiEst . append

Mode.${queryName}

spark.sql.streaming.query.trigger.  BTEHITER, HpTRXEF

) . ProcessingTime
${queryName} ProcessingTimet&x{, d

spark.sgl.streaming.query.trigger.

gt o b ST
intervalMs.${queryName} iR AR E, BAUZERD, 0

3.2.3. e &1 B8

FXNERAETHEBENEXBIRRESH,
EHkE

@ 3B HXBUERBEEEMR-323.0RZERARENER, BRFNSHRESESNSCANE
A)FHSTREAMIES] ,

HEEASpark SQUATTRAEER, BEETHRUTRMER:
o HURRECE: BlTablefVE X,

TableEX RBESHIBRNEE, FIW, KafkafizRAEZMUFTopicEE, BAKITAN—
TableERHZ M WESEXNEN, FATableE X P AN ZEEEANETHIHNIETRE.
o TWIPIFEE: BIRE/Stream QueryiziTIfEIBHEE.,
B 1EOXFHIRZERMEE, BidqueryName, TJLURD X EESQUETTAVENENR, EEXHS
HIREFRNE SET B%, ¥BESREE RN,
BifSLHIEHE:
® INSERTINTO...
® CREATETABLE...AS SELECT ...
BN EHRXAHIAqueryNametI ASQLE T X P RIEN—1, EiERAIZBFIT:
o HR—
SET streaming.query.name=one_test_job
--query 1
INSERT INTO th_test_1 SELECT ...
--query 2
INSERT INTO th_test_2 SELECT ...

-- L Equerylflquery28queryName#B2"one_test_job", HAXE—FIEXER, S EHLHBAEH—q
ueryName,

o BER_
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SET streaming.query.name=one_test_job_1
SET streaming.query.name=one_test_job_2

one_test_job_2",

SQLECEET

SET
streaming.query.name=$qu
eryName

SET
spark.sqgl.streaming.query.o
ptions.$queryName.$option
Name=$optionValue

SET
spark.sqgl.streaming.query.o
utputMode.$queryName=$o
utputMode

SET
spark.sql.streaming.query.tr
igger.$queryName=$trigger
Type

--query 1
CREATE TABLE tb_test_1 AS SELECT ...
-- querylfqueryName2"
(=g
X RF
[=e 3 DataFrame
API
writeStream
queryName .queryName
(-.)
ootion writeStream
P .option(...)
writeStream
outputMod
.outputMod
e
e(...)
trigaer writeStream
99 trigger(...)

3.3. DDL#EA
3.3.1. BXiE4]

SET
spark.sql.streaming.query.tr
igger.intervalMs.$queryNam
e=$intervalMs

AXAENBSpark SQLEERIEE .

1Bk

i8R

g Stream QueryfIE#R, &

MQuerytN B EIREIRIB B

checkpointLocation:
checkpointB &,

BEX.

outputiEz, EiA
HappendiEz,

triggert&z,, EKiA
JIProcessingTime,

triggeriglfs, BUER, A
A0,

CREATE TABLE tbName[(columnName dataType [,columnName dataType]*)]
USING providerName
OPTIONS(propertyName=propertyValue[,propertyName=propertyValue]*);

EACTASIEORREEZNT, BURRNERNEREARNEQSHI—E,

Jalil

it

iy

iy

iy

iy
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CREATE TABLE tbName[(columnName dataType [,columnName dataType]*)]
USING providerName
OPTIONS(propertyName=propertyValue[,propertyName=propertyValue]*)
AS

queryStatement;

i 88

MBZERTIUEY, ENFERERIZTIEMN,
CREATE TABLE kafka_table
USING kafka
OPTIONS (

kafka.bootstrap.servers ="${BOOTSTRAP_SERVERS}",
subscribe ="${TOPIC_NAME}");

3.3.2. SCANiEf]

EMR-3.23.0 % JG 82 AR AR SZ3FSCANIE X,

%%EI@\

SCANiE %7 DataSource V2igit, SEIFESpark SQLPEMZ—#RZE W, A, &R AE X —MKafka#iB
BE, REENFHENSCAN, 75033 ML ERR T,

SCANIBFAEEXTablelW R FEEENTableHIERNEARER, THENNTZX P TablefIS#, SCANEE
YR :

o SCANIBEEXHINME, REMBEHERE, FULMENKRERTE.
o SCANIBAENOIEELBRIAER, BXa#THiE.

Bk

CREATE SCAN tbName_alias

ON tbName

USING queryType

OPTIONS (propertyName=propertyValue[,propertyName=propertyValue]*)

queryTypesZ 5 i3S 8 :
e BATCH: ¥iR&xtbNameiZB#tiZN AN, EX—PInETHEtbName_alias,
e STREAM: ¥iE&xRtbNameRBMENA R, EX—TIREMEtbName_alias.
OPTIONSH o] LARE X HUR IR EE TS, SN AANEER, STHESHAE, STHSHTIEES
AT E MR IEN T R B,
~Bl
1. Bl —LogServiceHiEiRE.
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spark-sql> CREATE TABLE loghub_table_intput_test(content string)
> USING loghub
>OPTIONS

>(...)
2. BALIESISHIE, RIHELEYAIBIERY.

spark-sql> CREATE SCAN loghub_table_intput_test_batch
>ON loghub_table_intput_test
> USING BATCH;
spark-sql> SELECT COUNT(*) FROM loghub_table_intput_test_batch;

3. MALLIESLSEIE,

spark-sql> CREATE TABLE loghub_table_output_test(content string)
> USING loghub
>0OPTIONS

= el
spark-sql> CREATE SCAN loghub_table_intput_test_stream
>ON loghub_table_intput_test
> USING STREAM;
MK IEERIE: BlanxRFzHTSelect,
spark-sql> SELECT COUNT(*) FROM loghub_table_test_stream;
REWM TR,
Error in query: Queries with streaming sources must be executed with writeStream.start();

EffxhmE#ETSelectiEEWT,

spark-sql> INSERT INTO loghub_table_output_test SELECT content FROM loghub_table_intput_test_st
ream;

3.3.3. STREAMiEf]

EMR-3.23.0fR A FFIA X 3 STREAMIE .,

db —
H=ER

E-MapReduce3z £ SETFISTREAMB P /554 BL B WriteStreamB#, #E7E{EFHSTREAMA EE B WriteStream
B ESE, BiEcheckpointLocation. outputMode. triggerTypeftriggerintervalMs,

BE
CREATE STREAM queryName
OPTIONS (propertyName=propertyValue[,propertyName=propertyValue]*)

INSERT INTO tbName
queryStatement;

AT HWriteStreamh E S 24,
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SHA WiEA ZAE
checkpointLocation RAEEE W B checkpoint &2, x

outputMode RAETWHRHHER. Append
triggerType X TEHNRTES, ProcessingTime
triggerintervalMs RAZTABNNITER, BUED, 0

BN

CREATE STREAM job1l

OPTIONS(
checkpointLocation='/tmp/spark’,
outputMode='Append’,
triggerType='ProcessingTime'
triggerintervalMs='3000')

INSERT INTO LargeOrders

SELECT * FROM Orders WHERE units > 1000;

3.4. DML#E A
3.4.1. MERGE INTO

ASNENBIALESpark QUL LT o I MERGE INT OIE ],
&

mergelnto
: MERGE INTO target=tableldentifier tableAlias
USING (source=tableldentifier (timeTravel)? | '(' subquery = query')') tableAlias
mergeCondition?
matchedClauses*
notMatchedClause?
mergeCondition
: ON condition=booleanExpression
matchedClauses
: deleteClause
| updateClause
notMatchedClause
:insertClause
deleteClause
: WHEN MATCHED (AND deleteCond=booleanExpression)? THEN deleteAction
| WHEN deleteCond=booleanExpression THEN deleteAction
updateClause
: WHEN MATCHED (AND updateCond=booleanExpression)? THEN updateAction
| WHEN updateCond=booleanExpression THEN updateAction
insertClause
:WHEN NOT MATCHED (AND insertCond=booleanExpression)? THEN insertAction
| WHEN insertCond=booleanExpression THEN insertAction
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']
o EEMBFEEN.

-- source table
source_table
tidint, --FH#
| name string,
| opType string --¥iEiR{EHEY
-- target table
target_table
tidint, --E8
| name string

e Merge Into Delta,

MERGE INTO target_table t

USING source_table s

ONs.id =t.id

WHEN MATCHED AND s.opType = 'delete' THEN DELETE

WHEN MATCHED AND s.opType = 'update' THEN UPDATE SET id = s.id, name =s.name
WHEN NOT MATCHED AND s.opType ="insert' THEN INSERT (key, value) VALUES (key, value)

e Merge Into Kudu,

MERGE INTO target_table t

USING source_tables

WHEN s.opType ='delete' THEN DELETE

WHEN s.opType ='update' THEN UPDATE SET *
WHEN s.opType ="insert' THEN INSERT *

15t BA

MERGE INTOIE ) & Z& /B LA T AL :

o REXIEINTA,

o X FFWHEN NOT MATCHEDF Y, &ZLXIF2PWHENF G, FHEWHEN NOT MAT CHEDF & W 7
®E.

MERGE INT OBy F &) & Z&8/E LA T AL :

e WHEN MATCHEDF4]
o BZH—UPDATES#DELETERE,

o BNFAUUAE— TN condition, MREE K MWHEN MATCHEDFAIBY, ME—1WHEN MATCHED
WS Econdition,

o WHEN MATCHEDFAIBIRFE*X%, BE£EIERAENIT—1WHEN MATCHEDF 4,

o T ¥F UPDATESET* 5%, 3%/~ UPDATESET columnl =source.columnl [, column2 = source.column2 ...]
. MRBERNEMRXNFENMA—H, UNEBHTIEKMES,

e WHEN NOT MAT CHEDF ] :
o {NREMEMAINSERT#E, BellIB—aikfcondition,

o T#f INSERT* Bj%, FER INSERT (columnl|, column2...]) VALUES (source.valuel [, source.value2
L) o MRBRRMNERENZENHA—H, UREBHREAVERE.
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X F X IFUPSERTIRMEBI BAREH RS, TR FMERGENZRRSIIL, XIS RIT:

o BZYH3IMWHENFE,
e mergeCondition : THEEMergesfs,
e TILAEBE MATCHED 1 NOT MATCHED X(#=F, EHiEMRIEconditionigfE,

3.4.2. INSERT INTO
AKX AENBIN{aTESpark SQLAR T & 12 s A INSERT INTOIEE],
Bk

INSERT INTO tbName[(columnName[,columnName]*)]
queryStatement;

BN

INSERT INTO LargeOrders
SELECT * FROM Orders WHERE units > 1000;

i B8
o A ITBINASELECTE ), MABCTASTETE INSERTINTO ... WA BERE.
o BMEVETHE—NSQOXHEEEES S/ DMURE, RITFESSMUEBERNZSNEUEBRE,

3.5. AR
3.5.1. SELECTEH

SELECTiEGI - F MNE PR EEUE,
Bk
SELECT [ DISTINCT ]

{* | projectltem [, projectitem ]* }
FROM tableExpression;

Wi & HE
a (VARCHAR) b (INT) c (DATE)
al 211 1990-02-20
b1 120 2018-05-12
cl 89 2010-06-14
al 46 2016-04-05
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~Bl—
o Mi{iE
SELECT * FROM %%;

o MIXER

a (VARCHAR) b (INT)

al 211

b1 120

cl 89

al 46
~B =

o WiHIED

SELECT a, cAS d FROM &%;
o MWIHHLER

a (VARCHAR)

al

b1

cl

al

=
o MIXiEG

SELECT DISTINCT a FROM &%;
o MIXLER

a (VARCHAR)

al

b1

cl

FENA

EBEHISELECTE MLk ERPIELIE, #0 SELECT column_1, column_2 --- FROM table_name ,

d (DATE)

1990-02-20

2018-05-12

2010-06-14

2016-04-05

c (DATE)

1990-02-20

2018-05-12

2010-06-14

2016-04-05
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@ #B HEHHNREZ—PSELECTIRERN, HAAFEHWMEIE.

o RBIEG

INSERT INTO result_table
SELECT * FROM

(SELECT t.a,

sum(t.b) AS sum_b

FROM t1t

GROUPBY t.a

)t1
WHERE tl.sum_b > 100;

LNEES

a (VARCHAR) b (INT)
al 211
b1 120
al 257

3.5.2. WHEREiEf]
WHEREE 4] o] A F X+ SELECT 4] th B R H 1T %%k .
Bk

SELECT [ ALL | DISTINCT ]

{* | projectitem [, projectitem ]* }
FROM tableExpression

[ WHERE booleanExpression J;

N

o MiX#E
Address City
Oxford Street Beijing
Fifth Avenue Beijing
Changan Street shanghai

o MiXiEE
SELECT * FROM XXXX WHERE City='Beijing;

o MIXER

56
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Address City
Oxford Street Beijing
Fifth Avenue Beijing

3.5.3. GROUP BYiEf]
GROUP BYiIZO A FIRIFE— I HENTINEREHITHA,
Bk

SELECT [ DISTINCT ]

{*| projectitem [, projectitem ]* }

FROM tableExpression
[ GROUP BY { groupltem [, groupltem ]* } ];

N

o MiX#IE
Customer OrderPrice
Bush 1000
Carter 1600
Bush 700
Bush 300
Adams 2000
Carter 100

o MiX1ED

SELECT Customer,SUM(OrderPrice) FROM xxx
GROUP BY Customer;

o Mides

Customer SUM(OrderPrice)
Bush 2000
Carter 1700
Adams 2000

3.5.4. JOINiEf]
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E-MapReduceBJJOINFIfE F L L IRJOINETIE X —2L, #ATFHEMEKZRXEBER,
B

tableReference [, tableReference |* | tableexpression
[joinType ] JOIN tableexpression [ joinCondition ];

SHIRUT :

e tableReference: £HZR,
o tableexpression: Fixzl,
e joinCondition: JOINZf4,

YR
HMTREIEEOINERAERS, BRJOINKR R AR, BAKBES L SparkE 77 X,

k% aE JOINZER BEXE
HIEE i
EEE FiF
mE BEE
GIEE S-E:
SEE AZ#E
WiEE S
EiEE AE#E
BAE mAE
hiEE X
2EE -2
RIEE i
Ik S
mE mE
hikEE i
DEE AZH

3.5.5. UNION ALLEq]

UNION ALLEGISB MRILHIEEH . B NRAHENEERE—B, 8EFZBRERNZEINF.
Bk

select_statement

UNIONALL
select_statement;

58 > MHRRA: 20210730


http://spark.apache.org/docs/latest/structured-streaming-programming-guide.html

E-MapReduce

FEHER- Spark Streaming SQL

Zn'l
o Wik#iz

Z1: test_source_unionl
a (varchar) b (bigint)

test1 1

Z2: test_source_union2

a (varchar) b (bigint)
test1 1
test2 2

%3: test_source_union3

a (varchar) b (bigint)
test1 1
test2 2
test1 1

o MiXiED

SELECT
a,
sum(b),
sum(c)

FROM
(SELECT * from test_source_unionl
UNIONALL
SELECT * from test_source_union2
UNIONALL
SELECT * from test_source_union3
)t

GROUP BY a;

o MIXER

d (varchar) e (bigint)
testl 1
test2 2
test1 2
testl 3

¢ (bigint)

10

¢ (bigint)
10

20

¢ (bigint)
10
20

10

f (bigint)
10
20
20

30
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d (varchar) e (bigint) f (bigint)
test2 4 40
test1 4 40

3.5.6. WATERMARKiEf]

WATERMARKIZGIFE R & AR IBHIEELF IR, AN LBWATERMARKIE % K M8 % 897R41,
Bk

SELECT watermark(projectltem, durationSpec) as watermarkltem, projectitem [, projectitem ]*
FROM tableExpression

WATERMARKEEZ A THRARHIBRI ST ENNEIRLEIRDE, SparkfEAggregatefljoinit&Eidigd, it
B ES4iPhigState$iE, 5| AWATERMARKYS M o] LATESIRE B INFEIRBY, IEHM EFFEIRE R B2
£, AEBHMMNRNEFEPREF SN EStateHE, XM AR EANBRESITEXEE,

ELZWATERMARKHIFAERIBES LM TER:
e Aggregate+Watermark

e Join+tWatermark

o Z\Watermarksk B&

BN

stream_source R HFEF —PTIMESTAMPE B By &K /REvent timefIF B, HIAIHIRLEIRFEAN10R,
Aggregate+Watermarkflljoin+Watermarkx G 80T :

e Aggregate+Watermark

SELECT watermark(ts, interval 10 seconds), count(*) as coll, col2
FROM stream_source
GROUP BY ts, col2

e Join+Watermark

SELECT
watermark(stream_source_1.ts, interval 20 second) as ts1,
watermark(stream_source_2.ts, interval 10 second) as ts2,
stream_source_1.coll as coll,
stream_source_2.col2 as col2

FROM

stream_source_1

INNER JOIN

stream_source_2

ON stream_source_1.coll=stream_source_2.coll

AND tsl>=ts2

AND tsl <=ts2 +interval 10 seconds

3.6. HOKRE
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3.6.1. iR

RIS ABSpark SQUA R AT E M R R E B EME .

&R

BORHRN—MEEEANRS, 411, HUBSEXEORKRES R 1PHARENENAFREE,
HXNEORNEIBEHETIHE, Spark SQUARNLEFREFO:

o ZnJE [ (TUMBLING)
e F&1EL (HOPPING)

B 18] j& 1%

Spark SQL #5Event Timel @&, MNHEHTEORNERS,

Event Time: E4HE, BERERHESchemath #EH/RR B EIZENE.,

18R

FHEAFANRBEON. HORMBIER window 7, BEFAONRILENEESR,

Bl window.start 1 window.end .

3.6.2. @anEO

AR AENBanaEASpark SQUAR LB PR B O R,

HABRHEO

REBEO (TUMBLING) B8 M REABRI—MEEX/NNEODR, EEZFIEOE—TEENX/)N, #H

ASHAFES. M, MREET—PSAHXNORFED, ERMOKIESRIENEL5MK[0:00 -
0:05). [0:05,0:10)71[0:10, 0:15)F & M.

RYEOREBIEE

GROUP BY TUMBLING (colName, windowDuration)

N

SELECT avg(inv_quantity_on_hand) qoh
FROM kafka_inventory
GROUP BY TUMBLING (inv_data_time, interval 1 minute)

3.6.3. @& O

AN BaaEASpark SQUR X L P B8 a1 5 O R K.

Ha2BmEO

|EE O (HOPPING) , t##R{ESliding Window, RAEIFZEEEN, BHBEONETOTIUES,

8518 OB windowDurationflslideDurationf N&#1, windowDuration 8 & O8I K/, sldeDurationh&E
KBNS K, MEXRNT:
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e slideDuration < windowDuration: WEOSEE&, 8\ tESEH RIS MED.
e slideDuration = windowDuration: MW EFZz1E O (TUMBLING) ,

BEHEORBEE

GROUP BY HOPPING ( colName, windowDuration, slideDuration )

BN

SELECT avg(inv_quantity_on_hand) qoh
FROM kafka_inventory

GROUP BY HOPPING (inv_data_time, interval 1 minute, interval 30 second)

3.7. RER
3.7.1. DTS _BINLOG_PARSER
DTS_BINLOG_PARSERF F iz (5 MiARSSDTS (Data Transmission Service) f&#i89Binlog##z .
%%EI@\

D sEE YT RISMATDTSE HHIRDS Binlog#iE.,

DTS_BINLOG_PARSERFRITEERZSTRUCTXE, AEFERUNT,

struct

:recordID long, -- binlogkJRecordld.

| source string, - BIERES, SIENIEREXRMRES,

| dbTable string, -- BiER A,

| recordType string, - $2{E2ERY, BIEINSERT. DELETE. UPDATEFINIT,
| recordTimestamp timestamp, -- id R8BS {E1E,

| extraTags string, - iERMWEMSER, BHliprimary keyFlunique keyZ.

| fields string, -- $ERKSchemafs B,

| beforeimages string,  -- AIBRERKFIRIE REIRE,
| afterimages string -~ ZNER4EEEHIEREIE.

297

SELECT DTS_BINLOG_PARSER(column)
FROM table

N
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SELECT

recordID,

source,

dbTable,

recordType,

recordTimestamp,

extraTags,

fields,

beforelmages,

afterlmages

FROM(
SELECT DTS_BINLOG_PARSER(value) as (recordID, source, dbTable, recordType, recordTimestamp, extraTa

gs, fields, beforelmages, afterimages)
FROM dts_binlog_table

)

3.8. #iFR
3.8.1. B ESZFHFELA

MEMR-3.21.OMRAFHASFFE A Spark SQUF KR TR . RIS BSpark SQLIFHIEARIRER, LR
XFHIRENTN,

XFNERER
HIRR il HES VIR bR
Kafka =] x =l =)
Loghub = =] =] =l
Tablestore =] =] =l =)
DataHub % x =1 =]
HBase =] =l x =]
JDBC =) = % =
Druid % x x =]
Redis 7 ¥ T k=1
Kudu =] =] x =]
DTS = x =l T

XEHERNAR

Spark SQLE 5 #E RN A X BB AT AR

o HRITARN
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I TRRRIFFHOLUEFARE,

MAEEGEHIZARE, ML Loghub, TableStore. HBase. JDBCHIRedis#i#E & A LI A K46
KEMKHE, KafkaflDruid#iERE RELARB AT, BESMHKEMA, BKiEEMRelease

Notes,
i. {#Mstreaming-sql&H<THITRERHFL.

[hadoop@emr-header-1 ~]# streaming-sql --master yarn-client --jars emr-datasources_shaded_2.11-
${version}.jar --driver-class-path emr-datasources_shaded_2.11-${version}.jar

o THRAR

#IEES W Streaming SOLEWEE ,

3.8.2. Kafka#{iEE

AXN BT Kl SR TR R A R R ERER K.
BERIBE

CREATE TABLE tbName[(columnName dataType [,columnName dataType]*)]
USING kafka
OPTIONS(propertyName=propertyValue[,propertyName=propertyValue]*);

B ESHR
SHZ 488 ERMIE
subscribe *BtH9Kafka Topic& R, =
kafka.bootstrap.servers Kaf ka8 il , 2
XX

Kaf ka#4BiBiE A XY, BB M Structured Streaming + Kafka Integration Guide,

3.8.3. Loghub#iE;&

AXAN B Loghub BB R THEA TR ERER K.
BERIEE

CREATE TABLE tbName(columnName dataType [,columnName dataType]*)
USING loghub
OPTIONS(propertyName=propertyValue[,propertyName=propertyValue]*);

Table Schema
fliELoghubX Y, MARXMENENFZRER . HENXSchemaZFREZMREFMSISHE P key I ZFREE
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spark-sql> CREATE TABLE loghub_table_test(content string)
> USING loghub
>OPTIONS(
>endpoint="sls.aliyuncs.com",
> access.key.id="yHiu*******BG2s",
> access.key.secret="ABctuwQM******x¥**xxxxx*iKK|jZy",
> sls.project="test",
> sls.store="mylnstance");
spark-sql> DESC loghub_table_test;
content string NULL
Time taken: 0.436 seconds, Fetched 1 row(s)

A#Schemalfil T,

spark-sql> CREATE TABLE loghub_table_test
> USING loghub
>OPTIONS
>(...)
spark-sql> DESC loghub_table_test;
__logProject__ string NULL
__logStore__ string NULL
__shard__ string NULL
__time__string NULL
__topic__ string NULL
__source__string NULL
__value__string NULL
__sequence_number__ string NULL
Time taken: 0.436 seconds, Fetched 1 row(s)

i B 2 Hii B

SHE 8
endpoint LogService APl Endpoint,
access.key.id &[] 2B = kS B9AccessKey ID,

R P 2 = S B AccessKey
access.key.secret

Secret,
sls.store LogServiceliB& .
sls.project LogStore$,

HD
B
&

il

il

il

=
=

=
=

X FEMR SDK 2.0.0A KA ERRZA, Loghub Schema R o3&, SHLBW T,

e S
__logProject__ String
__logStore__ String

88
LogStore,

LogServiceln B4,
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e Bt HEA

__shard__ String LogstorefShard,

_ time__ String ZicRAENE,

__topic__ String HEER,

__source__ String BERSBIRIEP,

_value String HERSHANE, JSONIE,

ERFEYIS (1@
__sequence_number__ String 17 appendSequenceNumber="tr
ue' FFEZFER, EIAANULL),

3.8.4. HBase#iE &

AXAN BT A HBase R THIBAH A ERERTF R,
BERIEX

CREATE TABLE tbName
USING hbase
OPTIONS(propertyName=propertyValue[,propertyName=propertyValue]*);

Table Schema
tl#HBasek Y, TEEXMEXNENZERER, RN TR,

spark-sql> CREATE DATABASE IF NOT EXISTS default;
spark-sql> USE default;
spark-sql>DROP TABLE IF EXISTS hbase_table_test;
spark-sql> CREATE TABLE hbase_table_test
> USING hbase
> OPTIONS(
> catalog="{"table":{"namespace":"default","name":"test"},"rowkey":"key", "columns":{"key":{"cf":"ro
wkey", "col":"key", "type":"string"},"data":{"cf":"info", "col":"data", "type":"string"}}}',
> hbaseConfiguration='{"hbase.zookeeper.quorum":"a.b.c.d:2181"}");
spark-sql> DESC hbase_table_test;
key string NULL
data string NULL
Time taken: 0.436 seconds, Fetched 2 row(s)

B E S HUH A
S8 & B8 EEMIE
catalog HBaseZ&FEZIHEE, JSONIEIL, =
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S84 A

HBasefe &, JSONi&=R, BlMNEE

) ) HBase &
hbaseConfiguration

":"a.b.c.d:2181"} .

ARBIE X T —HBaseZtable1#JSchema, Catalogfit B RAIMI TR,

{

"table":{"namespace":"default", "name":"tablel"},

"rowkey":"key",

"columns":{
"col0":{"cf":"rowkey", "col":"key", "type":"string"},
"coll":{"cf":"cf1", "col":"coll", "type":"boolean"},
"col2":{"cf":"cf2", "col":"col2", "type":"double"},
"col3":{"cf":"cf3", "col":"col3", "type":"float"},
"col4":{"cf":"cf4", "col":"col4", "type":"int"},
"col5":{"cf":"cf5", "col":"col5", "type":"bigint"},
"col6":{"cf":"cf6", "col":"col6", "type":"smallint"},
"col7":{"cf":"cf7", "col":"colT", "type":"string"},
"col8":{"cf":"cf8", "col":"col8", "type":"tinyint"}

3.8.5. |DBCHUER
R B aN{al{E A IDBCEUR R THIBE TR EREXH K.
BEREX

CREATE TABLE tbName
USING jdbc2

OPTIONS(propertyName=propertyValue[,propertyName=propertyValue]*)

Table Schema
fI#DBCEEY, THFEXMENENZRER, RN TR,

WO

fit. {"hbase.zookeeper.quorum
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spark-sql> CREATE DATABASE IF NOT EXISTS default;

spark-sql> USE default;

spark-sql>DROP TABLE IF EXISTS rds_table_test;
spark-sql> CREATE TABLE rds_table_test

> USING jdbc2
>OPTIONS (

> url="jdbc:mysql://rm-bp11*********j7Tw9.mysql.rds.aliyuncs.com:3306/default?useSSL=true",
>driver="com.mysql.jdbc.Driver",

>dbtable="test",
>user="root",
> password="thisisapassword",
> batchsize="100",
>isolationLevel="NONE");
spark-sql> DESC rds_table_test;
id int NULL
name string NULL

Time taken: 0.413 seconds, Fetched 2 row(s)

BEESHRA

BH A i 88 BB WIE

url IR, =
3 R HE A0 IDBCIREN . B

driver 1 com.mvsal.idbc.Driver” eper. 2
quorum":"a.b.c.d:2181"} ,

dbtable HIERBWR, =

user ERENAFE, =

password EENZE, <
BIMURERNHIERY.

batchsize REVBIR S ABIRR A s

isolationLevel EFEREBA, BIMER =
READ_UNCOMMITTED,

ESZRBERIFENT,

ESRERA P13 ROTEEIE 41k

READ_UNCOMMITTED = = =

READ_COMMITTED & 2 2

REPEAT ABLE_READ & & 2

SERIALIZABLE = = =

68
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EERERY i ATEER AL
NONE x T T
PN E i

LAEREOHIREDEANLIEN, oJLUBR A THSIRE— 1 XEKHISOL Statement SkRLI,

spark-sql> SET streaming.query.${queryName}.sql=insert into “test” (“id"," name")values(?,?);
spark-sql> SET ...
spark-sql> INSERT INTO rds_table_test SELECT ...

3.8.6. TableStore#ZiEjR

AXNEN{aERTableStoreHiERBTHEAMTIERERAF L.
BERIBE

CREATE TABLE tbName
USING tablestore
OPTIONS(propertyName=propertyValue[,propertyName=propertyValue]*);

Table Schema
gliETableStoreX i, THEEXEXENFRER, ="HWT,

spark-sql> CREATE DATABASE IF NOT EXISTS default;
spark-sql> USE default;
spark-sql>DROP TABLE IF EXISTS ots_table_test;
spark-sql> CREATE TABLE ots_table_test
> USING tablestore
>OPTIONS(
>endpoint="http://xxx.cn-hangzhou.vpc.ots.aliyuncs.com",
> access.key.id="yHiu*******BG2s",
> access.key.secret="ABctuwQM******x¥xxxxxxigKK|izy",
>table.name="test",
>instance.name="mylnstance",
>batch.update.size="100",
> catalog="{"columns":{"pk":{"col":"pk","type":"string"},"data":{"col":"data","type":"string"}}}');
spark-sql> DESC ots_table_test;
pk string NULL
data string NULL
Time taken: 0.501 seconds, Fetched 2 row(s)

e & S ¥t 8
B85 i8R
access.key.id a8 Z=AccessKey ID,

> MHRRA: 20210730 69



F & $5/- Spark Streaming SQL E-MapReduce

SHA #i8A

access.key.secret a8 = AccessKey Secret,
endpoint TableStore API Endpoint,
table.name TableStoref%&3,
instance.name TableStore#JsLflZ.

FrRERETableStoreit EFHBEIESEL, HINAOE
REEEH,

IR EEIRE S NIRRT R

batch.update.size

catalog TableStore XRFERiHEH, JSONIE .

ARBIEXT—" 1 TableStoreZktable189Schema, CatalogEE/RHIMN TR,

{"columns":{
"col0":{"cf":"cf0", "col":"col0", "type":"string"},
"coll":{"cf":"cf1", "col":"coll", "type":"boolean"},
"col2":{"cf":"cf2", "col":"col2", "type":"double"},
"col3":{"cf":"cf3", "col":"col3", "type":"float"},
"col4d":{"cf":"cf4", "col":"col4", "type":"int"},
"col5":{"cf":"cf5", "col":"col5", "type":"bigint"},
"col6":{"cf":"cf6", "col":"col6", "type":"smallint"},
"col7":{"cf":"cf7", "col":"col7", "type":"string"},
"col8":{"cf":"cf8", "col":"col8", "type":"tinyint"}

3.8.7. DataHub#RE&E
AR a0 A Dat aHub# R R T HIE A E R EXF XK.
BERIEE

CREATE TABLE tbName

USING datahub
OPTIONS(propertyName=propertyValue[,propertyName=propertyValue]*);

Table Schema
liEDataHubEl, THFEEXEXNEXNFRER, "M THAR.
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spark-sql> CREATE TABLE datahub_table_test
> USING datahub
>OPTIONS
> (access.key.id = '<your access key id>',
> access.key.secret = '<you access key secret>',
> endpoint ='<your end point>',
> project ='<your project name>',
> topic="'<your topic>'
>)

spark-sql> DESC datahub_table_test;

id string NULL

name string NULL

Time taken: 0.401 seconds, Fetched 2 row(s)

RESHRA
B85 488 ERWIE
access.key.id fal 2 =AccessKey ID, 2
access.key.secret faT 8 zAccessKey Secret, =
endpoint DataHub API Endpoint, =
project DataHUbIRE &, =
topic DataHub#jtopic, =
decimal.precision étopic?ﬁiﬁ?@’a\decimal—?ﬁﬁ S
B, BEEE.
decimal.scale StopicERRERdecmalF R =

B, BEEE.

3.8.8. Druid#iEi&

AXN B AU R R T RN F A ERER TR
BERIBE

create table tbName
using druid
options(propertyKey=propertyValue[, propertyKey=propertyValue]*);

Table Schema
RIZEDrUdEIE RN, TEEAMEXEZENFRER, "UINT,
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create table druid_test_table

using druid
options(

curator.connect="${ZooKeeper-host}:${ZooKeeper-port}}",
index.service="druid/overlord",

data.source="test_source",

discovery.path="/druid/discovery",

firehose="druid:firehose:%s",
rollup.aggregators="{\"metricsSpec\":[{\"type\":\"count\",\"name\":\"count\"},

{\"type\":\"doubleSum\",\"fieldName\":\"value\",\"name\":\"sum\"},
{\"type\":\"doubleMin\",\"fieldName\":\"value\",\"name\":\"min\"},
{\"type\":\"doubleMax\",\"fieldName\":\"value\",\"name\":\"max\"}]}",

rollup.dimensions="timestamp,metric,userid",
rollup.query.granularities="minute",
tuning.segment.granularity="FIVE_MINUTE",
tuning.window.period="PT5M",
timestampSpec.column="timestamp",
timestampSpec.format="posix");

BEESHILEA
BH A
curator.connect

curator.max.retrie
S

curator.retry.base.

sleep

curator.retry.max.
sleep

index.service

data.source

discovery.path

firehose

WA

ZooKeeperfHost, f#lalemr-header-1:2181,

ZooKeeperZEZAMEHEIRXRE, FHINMEAS,

ZooKeeperEEAWEZIXNAIRYIBE, BIAER100, BiE
».

ZooKeeperEE&kMaEiX N ERRAE, BKINMERN3000, Bi=
.

fFlandruidsoverlord,
B A\Druid#idata source,
2RINE A druidgidiscovery,

fitn druid:firehose:%s .

il

iy

iy

iy

il

il

iy

i
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244 i8R BEBIE

tranquility22&28, JSON#T, REAWT,
{\"metricsSpec\":[{\"type\":\"count\",\"name\":\"count\"},

{\"type\":\"doubleSum\",\"fieldName\":\"value\",\"name\":
\"Sum\"},

rollup.aggregator

{\"type\":\"doubleMin\",\"fieldName\":\"value\",\"name\":\ 2
S llmin\ll},

{\"type\":\"doubleMax\",\"fieldName\":\"value\",\"name\":\

llmax\ll}]}

Hoh, metricsSpec NEEE.

rollup.dimensions S A\Druid 94 &, =
rol.lu.p.query.granu mAE Blmminute, =
larities
uning:WInOW-PET gyigarn, BOAPT10M, =
tunlng..segment.gr segmentHiE, BAENDAY, =
anularity
tuning.partitions NRHE, BRNER, &
tuning.replications BIAR%, BIAERT, &
tl:r:wnenstampSpec.co S ADruidBg9timestamp?l&, BIAEAtimestamp, £
timestampspec.fo S A\Druid Bt 89timestampZl Z 91& =, BIAMERIso, &

rmat

3.8.9. RedisHiEIR
R B E A RedisH R RETHIES T RNER BN K.
BERIEX

CREATE TABLE tbName[(columnName dataType [,columnName dataType]*)]

USING redis
OPTIONS(propertyKey=propertyValue[, propertyKey=propertyValue]*);

Table Schema
tl#ERedisEl, MABAMENENZRER, ROAWTHAR.

> M AghRA: 20210730 73



F & $5/- Spark Streaming SQL

E-MapReduce

spark-sql> CREATE TABLE redis_test_table(" key0®™ STRING, value0™ STRING, “keyl® STRING, "valuel® STR

ING)
> USING redis
>OPTIONS(

>table="test",

> redis.save.mode="append",
>model="hash",

> filter.keys.by.type="false",
> key.column="uuid",

> max.pipeline.size="100",

> host="localhost",
>port="6379",

>dbNum="0");
B B SR A

e 488 EEWIE
B A\Redis#iEMkevai s .. keyi& =

table #1 S{table}:S{kev.column} , & 2
th ${key.column} AEEIR,
HREAFENNLESN, 88
append. overwrite, errorifexists

redis.save.mode gignore, {KixZFERappendZE K] =
HED, BE. HEREREFH
&, ERINMERappend,

model HiBFMEERX, B&hashil -
binaray, BRiMEXhash, -
S R GA% : SES

filter.keys.by.type ;g - ;ﬁgg fjélj)%ﬁﬁ%‘*%iﬁﬂ']?ﬂ %
FkiEEkeylcolumn, RIEENEK

key.column SMESS uuid =

ttl FREHERNERRBRAKARE, ®
BMEATHE, PP, -

L B pipeline NS ANEIENHIEE

max.pipeline.size B, BRAMER100 =

host RedisSLAI B A AR SSa8 bl , ZRIA -
{EAlocalhost, =

port RedisPR&ESHIIH O, BRIAERN6379, =

dbNum féa;}i;g?)\RedisE’\]iﬁEﬁfi%, A =
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4.Hadoop
4.1. 2¥0RHA

AXNBHadoopREBF IS,

HadoopfUt3halfERUN TS HEE .,

BEA

fs.jfs.cache.oss-accessKeyld

fs.jfs.cache.oss-accessKeySecret

fs.jfs.cache.oss-securityToken

fs.jfs.cache.oss-endpoint

fs.oss.copy.simple.max.byte

fs.oss.multipart.split.max.byte

fs.oss.impl

io.compression.codec.snappy.nat
ive

BiNE

%

I

I

%

134217728

67108864

® EMR-3.24.0R/E4EMRAN:
com.aliyun.emr.fs.o0ss.JindoOss
FileSystem

® EMR-3.24.0ZHIfRA:
com.aliyun.fs.oss.nat.NativeOs
sFileSystem

false

4.2. MapReduceH & F

A PAEMR-3.27 058461, &1L AT RBIAEN B IN{I7EE-MapReduceEEBE b FF & MRIEL ,

EMapReduced{EH0OSS

#EMapReducehiEE 0SS, EERBM TS,

conf.set("fs.oss.accessKeyld", "${accessKeyld}");
conf.set("fs.oss.accessKeySecret", "${accessKeySecret}");
conf.set("fs.oss.endpoint”,"${endpoint}");

il

18 0SSFrE I AccessKey ID (]
%) .

BB OSSHT & BAccessKey
Secret (ofi&) .

JH B OSSFrEHISTS token (o]
%) .
B8 OSSEIENdpoint (T]E) .

{8 P 5 O 1T OSSP BR 4 M X244
BIAR/N LR,

fdE B 3% AT OSSR BRHE I 324
B3 A RN LR,

OSSR FSLHE,

FRIASnappyX 42 & AtRESnappy
X4, HadoopZRiNiRBIHI2
Hadoopf&ig BISnappyi&t X

#.
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SHIHA:

o S${accessKeyld} : [TE =MKSHIAccessKey ID,

o S${accessKeySecret} : [JE =IKSHIAccessKey Secret,
e S${endpoint} : OSSIT4MRSSHIIG B

HGEMMENMERE, WHNOSSEEESEERXN NN, FEEER o
wordCount/=4l

ARG AEN BMapReducefT MMast erts |mEJOSSHHIZEI A, AEHKITHPRRNHEHKHESEE
0SSt

WSSHERBEREE, FBESL o
2. FUTAT @<, #EBERwordcount_classes,

mkdir wordcount_classes

3. ITUAT &S, FHESMYEmWordCount java,
i. FITUTES, FTFFXEmwordCount java,

vim EmrWordCount.java

i. T i BHAREER,
ii. #£EmMvordCount javaXEHRMATER.,

package org.apache.hadoop.examples;
import java.io.lOException;
import java.util.StringTokenizer;
import org.apache.hadoop.conf.Configuration;
import org.apache.hadoop.fs.Path;
import org.apache.hadoop.io.IntWritable;
import org.apache.hadoop.io.Text;
import org.apache.hadoop.mapreduce.Job;
import org.apache.hadoop.mapreduce.Mapper;
import org.apache.hadoop.mapreduce.Reducer;
import org.apache.hadoop.mapreduce.lib.input.FilelInputFormat;
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
import org.apache.hadoop.util.GenericOptionsParser;
public class EmrWordCount {
public static class TokenizerMapper
extends Mapper<Object, Text, Text, IntWritable>{
private final static IntWritable one = new IntWritable(1);
private Text word = new Text();
public void map(Object key, Text value, Context context
) throws I0Exception, InterruptedException {
StringTokenizer itr = new StringTokenizer(value.toString());
while (itr.hasMoreTokens()) {
word.set(itr.nextToken());
context.write(word, one);
}
}
}
public static class IntSumReducer
extends Reducer<Text,IntWritable,Text,IntWritable> {
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private IntWritable result = new IntWritable();
public void reduce(Text key, Iterable<IntWritable> values,
Context context
) throws IOException, InterruptedException {
intsum=0;
for (IntWritable val: values) {
sum +=val.get();
}
result.set(sum);
context.write(key, result);
}
}
public static void main(String[] args) throws Exception {
Configuration conf = new Configuration();
String[] otherArgs = new GenericOptionsParser(conf, args).getRemainingArgs();
if (otherArgs.length <2) {
System.err.println("Usage: wordcount <in>[<in>...] <out>");
System.exit(2);

}
conf.set("fs.oss.accessKeyld", "${accessKeyld}");
conf.set("fs.oss.accessKeySecret", "${accessKeySecret}");

conf.set("fs.oss.endpoint”,"${endpoint}");
Job job = Job.getInstance(conf, "word count");
job.setJarByClass(EmrWordCount.class);
job.setMapperClass(TokenizerMapper.class);
job.setCombinerClass(IntSumReducer.class);
job.setReducerClass(IntSumReducer.class);
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(IntWritable.class);
for (inti=0;i<otherArgs.length - 1; ++i) {
FileInputFormat.addInputPath(job, new Path(otherArgslil));
}
FileOutputFormat.setOutputPath(job,
new Path(otherArgs[otherArgs.length - 1]));
System.exit(job.waitForCompletion(true) 2 0: 1);
}
}

iv. 8T Esc #ERHEEER, WA wqg REHXAXE,
4. HFHITEXU,
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i RITUTHS, BiFERF.

javac -classpath <HADOOP_HOME>/share/hadoop/common/hadoop-common-X.X.X.jar:<HADOOP_
HOME>/share/hadoop/mapreduce/hadoop-mapreduce-client-core-X.X.X.jar:<<HADOOP_HOME>/sha
re/hadoop/common/lib/commons-cli-1.2.jar -d wordcount_classes EmrWordCount.java

= HADOOP_HOME : HadoopMIZFEHBZR, #B&EHadoopMLEBRA /usr/lib/hadoop-
current,

R ETLUE. env [grep hadoop HEKMREAR.
= XXX : ARBHAKIEAS, BEREZFRER D HadoopHIIRAREN.

hadoop-common-X.X.X jar, #&5]ATE <HADOOP_ HOME>/share/hadoop/common/B R T&
& . hadoop-mapreduce-client-core-X.X.Xjar, #&38]ATE<HADOOP_HOME>/share/hadoop/m
apreduce/BRTESR.

i. AITLATHS, FTEIAR M,

jar cvf wordcount.jar -C wordcount_classes .

@ ARG, FEENwordcount jarsltEBINREE /r0otB R T .

5. SIZEL,
i. ¥ Al wordcount jarkf£E)0SS, F#EBES M HEE,
Bian, ARE) AR ATEOSS EBIER 124 0ss.//<yourBucket Name>/jars/wordcount jar,
ii. FEE-MapReduceFIEMRIEML, F1EiES MHadoop MapReducefFIlEE,
EV AR B TFrR:

ossref://<yourBucketName>/jars/wordcount.jar org.apache.hadoop.examples.EmrWordCount oss:
//<yourBucketName>/data/WordCount/Input oss://<yourBucketName>/data/WordCount/Output

R <yourBucketName> FEE R A MKSLIRAYOSS Bucket, 0ss://<yourBucketName>/data
/WordCount/Inputil 0ss.//<yourBucket Name=>/data/WordCount/Out put$> 5 3 & N & &
?é o
ii. EEVERED, BEHIET,
MR s = FEHE E RV EBE PIZITIER

Wordcount2/=4l
LB TRARLER RN, BolMEREXMUMaven B SR T ERHTEER, ARFIENBNETET
MavenT 2R EEMRIEV,
1. AN ZEMaventljavaifiz,
ARl MavenzZ 3.0 A, Java@1.8iRAK.,
2. AT TS, ERIRELR,
fian, BN ITRERFRRERRED:/workspace,

mvn archetype:generate -Dgroupld=com.aliyun.emr.hadoop.examples -Dartifactld=wordcountv2 -Darc
hetypeArtifactid=maven-archetype-quickstart -DinteractiveMode=false

BEULHLEBRHER—DZEHSample TR T D:/workspace/wordcountv2 (F1#R18 E I
artifactid—%t) , EmEE—MIENpomxmilAppZE (EEKEFEIEENgroupld—E) .
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3. il AHadoopi&kii,
{EFIDEFTFFSample T8, HwiBpomxmi4, HHadoopR2.8.5MAN, EERMUTHRE,

<dependency>
<groupld>org.apache.hadoop</groupld>
<artifactld>hadoop-mapreduce-client-common</artifactld>
<version>2.8.5</version>

</dependency>

<dependency>
<groupld>org.apache.hadoop</groupld>
<artifactld>hadoop-common</artifactid>
<version>2.8.5</version>

</dependency>

4. RERH,
i. £ com.aliyun.emr.hadoop.examplest FApp2EF 1T AL & RN F 2 EMapReduceOSSUL L,
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package com.aliyun.emr.hadoop.examples;
import org.apache.hadoop.conf.Configuration;
public class EMapReduceOSSUtil {

private static String SCHEMA ="oss://";
private static String EPSEP =".";
private static String HTTP_HEADER = "http://";
J**
* complete OSS uri
* convert uri like: oss://bucket/path to oss://bucket.endpoint/path
* ossref do not need this
* @param oriUri original OSS uri
*/
public static String buildOSSCompleteUri(String oriUri, String endpoint) {
if (endpoint == null) {
System.err.println("miss endpoint");
return oriUri;
}
int index = oriUri.indexOf(SCHEMA);
if (index==-1||index !=0) {
return oriUri;
}
int bucketIindex =index + SCHEMA.length();
int pathindex = oriUri.indexOf("/", bucketIindex);
String bucket = null;
if (pathIndex==-1) {
bucket = oriUri.substring(bucketIndex);
}else{
bucket = oriUri.substring(bucketindex, pathindex);
}
StringBuilder retUri = new StringBuilder();
retUri.append(SCHEMA)
.append(bucket)
.append(EPSEP)
.append(stripHttp(endpoint));
if (pathindex>0) {
retUri.append(oriUri.substring(pathindex));
}

return retUri.toString();

}
public static String buildOSSCompleteUri(String oriUri, Configuration conf) {

return buildOSSCompleteUri(oriUri, conf.get("fs.oss.endpoint"));

}
private static String stripHttp(String endpoint) {

if (endpoint.startsWith(HTTP_HEADER)) {
return endpoint.substring(HTTP_HEADER.length());
}

return endpoint;

E-MapReduce

ii. 7Ecom.aliyun.emr.hadoop.exampleshF1AppZE 1T E FHMFSE WordCount 2. java,

80

package com.aliyun.emr.hadoop.examples;
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import java.io.BufferedReader;
import java.io.FileReader;
import java.io.lOException;
import java.net.URI;
import java.util.ArrayList;
import java.util.HashSet;
import java.util.List;
import java.util.Set;
import java.util.StringTokenizer;
import org.apache.hadoop.conf.Configuration;
import org.apache.hadoop.fs.Path;
import org.apache.hadoop.io.IntWritable;
import org.apache.hadoop.io.Text;
import org.apache.hadoop.mapreduce.Job;
import org.apache.hadoop.mapreduce.Mapper;
import org.apache.hadoop.mapreduce.Reducer;
import org.apache.hadoop.mapreduce.lib.input.FilelnputFormat;
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
import org.apache.hadoop.mapreduce.Counter;
import org.apache.hadoop.util.GenericOptionsParser;
import org.apache.hadoop.util.StringUtils;
public class WordCount2 {
public static class TokenizerMapper
extends Mapper<Object, Text, Text, IntWritable>{
staticenum CounterseEnum { INPUT_WORDS }
private final static IntWritable one = new IntWritable(1);
private Text word = new Text();
private boolean caseSensitive;
private Set<String> patternsToSkip = new HashSet<String>();
private Configuration conf;
private BufferedReader fis;
@Override
public void setup(Context context) throws IOException,
InterruptedException {
conf = context.getConfiguration();
caseSensitive = conf.getBoolean("wordcount.case.sensitive", true);
if (conf.getBoolean("wordcount.skip.patterns", true)) {
URI[] patternsURIs = Job.getInstance(conf).getCacheFiles();
for (URI patternsURI : patternsURIs) {
Path patternsPath = new Path(patternsURI.getPath());
String patternsFileName = patternsPath.getName().toString();
parseSkipFile(patternsFileName);
}
}
}
private void parseSkipFile(String fileName) {
try {
fis = new BufferedReader(new FileReader(fileName));
String pattern = null;
while ((pattern = fis.readLine()) != null) {
patternsToSkip.add(pattern);
}
} catch (IOException ioe) {
System.err.println("Caught exception while parsing the cached file

L r - . 1. [N
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+ STrINGUTILS.STringITy Exception{ioe));

}
}
@Override
public void map(Object key, Text value, Context context
) throws IOException, InterruptedException {
String line = (caseSensitive) ?
value.toString() : value.toString().toLowerCase();
for (String pattern : patternsToSkip) {
line =line.replaceAll(pattern,"");
}
StringTokenizer itr = new StringTokenizer(line);
while (itr.hasMoreTokens()) {
word.set(itr.nextToken());
context.write(word, one);
Counter counter = context.getCounter(CountersEnum.class.getName(),
CountersEnum.INPUT_WORDS.toString());
counter.increment(1);
}
}
}
public static class IntSumReducer
extends Reducer<Text,IntWritable,Text,IntWritable> {
private IntWritable result = new IntWritable();
public void reduce(Text key, Iterable<IntWritable> values,
Context context
) throws I0Exception, InterruptedException {
int sum =0;
for (IntWritable val : values) {
sum +=val.get();
}
result.set(sum);
context.write(key, result);
}
}
public static void main(String[] args) throws Exception {
Configuration conf = new Configuration();
conf.set("fs.oss.accessKeyld", "${accessKeyld}");
conf.set("fs.oss.accessKeySecret", "${accessKeySecret}");
conf.set("fs.oss.endpoint”,"${endpoint}");
GenericOptionsParser optionParser = new GenericOptionsParser(conf, args);
String[] remainingArgs = optionParser.getRemainingArgs();
if (!(remainingArgs.length !=2 || remainingArgs.length = 4)) {
System.err.println("Usage: wordcount <in><out> [-skip skipPatternFile]");
System.exit(2);
}
Job job = Job.getInstance(conf, "word count");
job.setJarByClass(WordCount2.class);
job.setMapperClass(TokenizerMapper.class);
job.setCombinerClass(IntSumReducer.class);
job.setReducerClass(IntSumReducer.class);
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(IntWritable.class);
List<String>otherArgs = new ArrayList<String>();

far lint i—N: i ¢ ramaininalArac lanath: 440\ S
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if ("-skip".equals(remainingArgs[i])) {

job.addCacheFile(new Path(EMapReduceOSSUtil.buildOSSCompleteUri(remainingArgs[++i
1, conf)).toUri());

job.getConfiguration().setBoolean("wordcount.skip.patterns", true);

}else{
otherArgs.add(remainingArgsli]);

}

}
FileInputFormat.addInputPath(job, new Path(EMapReduceOSSUtil.buildOSSCompleteUri(oth

erArgs.get(0), conf)));
FileOutputFormat.setOutputPath(job, new Path(EMapReduceOSSUtil.buildOSSCompleteUri(o
therArgs.get(1), conf)));
System.exit(job.waitForCompletion(true) 72 0:1);
}
}

5. AEIEMNBRT, HTUNTHS, FEHITEXMH,
mvn clean package -DskipTests

o] E TR B RN targetB R T E BB A wordcountv2-1.0-SNAPSHOT jart)ARE ,
6. BIEME,
i. ¥ ESB wordcountv2-1.0-SNAPSHOT jarE4& 0SS, ¥IB51EE M HE i,

BIa0, ARG AR ATEOSS _E 2R A 0ss://<yourBucket Name>/jars/wordcount v2-1.0-SNAP
SHOT jar.,

i. TEHLEUTXHEROSSHNNE R,
m The_Sorrows_of Young Werther.txt

m patterns.txt

@ 8 The > Sorrows_of_Young Werther.txt Bf&E G BRI X AR, pattems.txt>X 4%
FARLGEFTERRE (RHUR) BI8E,

jii. fEE-MapReduced#FZEMRIEN, 1#EFES M Hadoop MapReducetE WEL &,
EVABINTERR:

ossref://<yourBucketName>/jars/wordcountv2-1.0-SNAPSHOT.jar com.aliyun.emr.hadoop.exampl

es.WordCount2 -D wordcount.case.sensitive=true oss://<yourBucketName>/jars/The_Sorrows_of

_Young_Werther.txt oss://<yourBucketName>/jars/output -skip oss://<yourBucketName>/jars/patt
erns.txt

BB <yourBucketName> FHEE A MSIFRHYOSS Bucket, #HE& 24 0ss://<yourBucket Na
me>/jars/output,

v. W RED, BEHEBET.
MRIE A s =6 E MR PIBTTE R,

4.3. HiveFF 21

AN BU{AFEE-MapReducetE BEth FF & HivefE W 772
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fEHivedh{EH 0SS
fEHivethiE 5 0SSHY, SAliE—externalfizE.,

CREATE EXTERNAL TABLE eusers (
userid INT)
LOCATION 'oss://emr/users';

HFENARALEZR, HECHFEERIEARKSBIAccessKeykip o EA & OSSEIE BHE, EEH
WTrAR,

CREATE EXTERNAL TABLE eusers (

userid INT)
LOCATION 'oss://${AccessKeyld}:${AccessKeySecret}@${bucket}.${endpoint}/users';

SHRER:

o S${accessKeyld} : f&IKSHEIAccessKey ID,

o S${accessKeySecret} : iZAccessKey IDXY M HIZE4H

e S{endpoint} : iHIEJOSSERAIMEL, HEERFAERNRegiONRE, MNNAIOSSEHEE B EEREXT VLAY
Region,

FEFES M 0SS Endpoint,

12 7= B
HivetF WL A2 R I T

o fN
i. MEWTHA, RFHRhivesamplel.sqxX:, H# HEZ 0SS,

ERFBESR L,

USE DEFAULT;
set hive.input.format=org.apache.hadoop.hive.ql.io.HivelnputFormat;
set hive.stats.autogather=false;
DROP TABLE emrusers;
CREATE EXTERNAL TABLE emrusers (
userid INT,
movieid INT,
rating INT,
unixtime STRING )
ROW FORMAT DELIMITED
FIELDS TERMINATED BY '\t'
STORED AS TEXTFILE
LOCATION 'oss://${bucket}/yourpath’;
SELECT COUNT(*) FROM emrusers;
SELECT * from emrusers limit 100;
SELECT movieid,count(userid) as usercount from emrusers group by movieid order by usercount de

sc limit 50;

il Wiz A EURE R
BATLATH UM THiveF LB ENEIR, RERE LEZHOSSHNIIER.
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WIRTH: 20200,

iii. BIZVEL,
FEE-MapReduce# 2 —MHivefE M, #FIEES MHivet L=,
ELRBT,

-f ossref://${bucket}/yourpath/hiveSamplel.sql

Hrh ${bucket} 2#RHJ0SS Bucket, yourpath 2Bucket FHIIRR, EEMRIES LMMREFHVeI AN
g,

iv. BTEML
iELﬂ'l«X BT, BOIUXBE— 1 EBNER, WolEHMRECIE—, RABXEK LEIZENE
\ Io

o RfI2
PAHIBenchgr Byscanfa fi ,
i. WEWMTHIA, EEZEOSS,

USE DEFAULT;

set hive.input.format=org.apache.hadoop.hive.ql.io.HivelnputFormat;

set mapreduce.job.maps=12;

set mapreduce.job.reduces=6;

set hive.stats.autogather=false;

DROP TABLE uservisits;

CREATE EXTERNAL TABLE uservisits (sourcelP STRING,destURL STRING,visitDate STRING,adRevenue
DOUBLE,userAgent STRING,countryCode STRING,languageCode STRING,searchWord STRING,duratio
n INT ) ROW FORMAT DELIMITED FIELDS TERMINATED BY ', STORED AS SEQUENCEFILE LOCATION 'oss:
//${bucket}/sample-data/hive/Scan/Input/uservisits';

B ANTZ (8882 R 0ss://emr/jars/scan.hive,

ii. AL E R
ol LUBE THAMLE TREVEENER, AERE LEEROSSHMNEER.
BRTH: usenisits,

iii. 7EE-MapReducegliZHivetEll, FFEEFES T HveF i E,

TBITLUBTIENL, BAUXK— " EANERH, tiUBEHRFELIE—, REXBKLEIZNE

4.4. PigH & F it

AN B AT 7EE-MapReduceE B th FF & PigfE it i2 .

EPigh{EHOSS
TEPIQh{E A OSSIR /2T, 1518 BN TR =L .

oss://${AccessKeyld}:${AccessKeySecret}@${bucket}.${endpoint}/${path}
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SHORA:

${accessKeyld} : #&IKSHIAccessKey ID,

${accessKeySecret} : iZAccessKey IDX M HYZ24H,

${bucket} : iZAccessKey IDXt R EYBucket

${endpoint} : IHIEOSSIERBIML, HIEERBFTENRegioNRE, NMAIOSSLEE B EERXT MY
Region,

HEEEL o

${path} : Buckethf9E&1Z.

Lifed B

PAPigth % script 1-hadoop.pighBi#1Ti%88, ¥Pigh iy ol LfEZE0SS, fln k1&g
&2 R 0ss://emr/jars/tutonial jafl oss.//emr/data/excite.log.bz 2,

86

. WERAR
RIFHES TIEP AT LRR0SSEER, EMATIARE X4 EEMNBANBLER,

/*
* Licensed to the Apache Software Foundation (ASF) under one
* or more contributor license agreements. See the NOTICE file

* distributed with this work for additional information

* regarding copyright ownership. The ASF licenses this file

*to you under the Apache License, Version 2.0 (the

* "License"); you may not use this file except in compliance
*with the License. You may obtain a copy of the License at

* http://www.apache.org/licenses/LICENSE-2.0

* Unless required by applicable law or agreed to in writing, software

* distributed under the License is distributed on an "AS IS" BASIS,

*WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

* See the License for the specific language governing permissions and

* limitations under the License.

*/

-- Query Phrase Popularity (Hadoop cluster)

-- This script processes a search query log file from the Excite search engine and finds search phrases th
at occur with particular high frequency during certain times of the day.

-- Register the tutorial JARfile so that the included UDFs can be called in the script.

REGISTER oss://${AccessKeyld}:${AccessKeySecret}@${bucket}.${endpoint}/data/tutorial.jar;

-- Use the PigStorage function to load the excite log file into the \raw\\ bag as an array of records.
-- Input: (user,time,query)

raw = LOAD 'oss://${AccessKeyld}:${AccessKeySecret}@${bucket}.${endpoint}/data/excite.log.bz2' USIN
G PigStorage('\t') AS (user, time, query);

-- Call the NonURLDetector UDF to remove records if the query field is empty or a URL.

cleanl =FILTER raw BY org.apache.pig.tutorial.NonURLDetector(query);

-- Call the ToLower UDF to change the query field to lowercase.

clean2 = FOREACH clean1 GENERATE user, time, org.apache.pig.tutorial. ToLower(query) as query;
-- Because the log file only contains queries for a single day, we are only interested in the hour.

-- The excite query log timestamp format is YYMMDDHHMMSS.

-- Call the ExtractHour UDF to extract the hour (HH) from the time field.

houred = FOREACH clean2 GENERATE user, org.apache.pig.tutorial.ExtractHour(time) as hour, query;
-- Callthe NGramGenerator UDF to compose the n-grams of the query.
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ngramedl = FOREACH houred GENERATE user, hour, flatten(org.apache.pig.tutorial.NGramGenerator(q
uery)) as ngram;

-- Use the DISTINCT command to get the unique n-grams for all records.

ngramed2 =DISTINCT ngramed1;

-- Use the GROUP command to group records by n-gram and hour.

hour_frequencyl = GROUP ngramed2 BY (ngram, hour);

-- Use the COUNT function to get the count (occurrences) of each n-gram.

hour_frequency2 = FOREACH hour_frequencyl GENERATE flatten($0), COUNT($1) as count;

-- Use the GROUP command to group records by n-gram only.

-- Each group now corresponds to a distinct n-gram and has the count for each hour.

uniq_frequencyl = GROUP hour_frequency2 BY group::ngram;

-- For each group, identify the hour in which this n-gram is used with a particularly high frequency.

-- Call the ScoreGenerator UDF to calculate a "popularity" score for the n-gram.

uniq_frequency2 = FOREACH uniq_frequencyl GENERATE flatten($0), flatten(org.apache.pig.tutorial.Sc
oreGenerator($1));

-- Use the FOREACH-GENERATE command to assign names to the fields.

uniqg_frequency3 = FOREACH uniq_frequency2 GENERATE $1 as hour, $0 as ngram, $2 as score, $3 as cou
nt, $4 as mean;

-- Use the FILTER command to move all records with a score less than or equal to 2.0.
filtered_uniq_frequency = FILTER uniq_frequency3 BY score >2.0;

-- Use the ORDER command to sort the remaining records by hour and score.

ordered_uniq_frequency = ORDER filtered_uniq_frequency BY hour, score;

-- Use the PigStorage function to store the results.

-- Qutput: (hour, n-gram, score, count, average_counts_among_all_hours)

STORE ordered_uniq_frequency INTO 'oss://${AccessKeyld}:${AccessKeySecret}@S${bucket}.${endpoint
}/data/scriptl-hadoop-results' USING PigStorage();

A& script 1-hadoop.pighl ZZE 0SS, N oss://emr/jars/script 1-hadoop.pig.
2. BIEMEL

EHRA LT BIZEPIQIEL, HFIEESR °
EREMT,

-f ossref://emr/jars/scriptl-hadoop.pig
3. BITEML

BEBETUEBTEL, BUUXK—TEANER, hiIAmRELIE—, REXK LEIZNE
W,

4.5. Hadoop Streaming

AKX A BN 01 {E B Pyt hont2 3xHadoop StreamingfE Nl ,

CIErE3Gs
Ef£E-MapReducetZ#l & L Al##EHadoop&EEE,

BRI, BB .
BIESER
1. BESSHA I RER, #EESN .

2. X mapper.py.
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i. ATUAT &S, THXM mapper.py.
vim /home/hadoop/mapper.py

i. BT i REANREER,
ii. TEmapperpyXHFEFRMUATER.

#!/usr/bin/env python
import sys
for line in sys.stdin:
line = line.strip()
words = line.split()
for word in words:
print '%s\t%s' % (word, 1)

iv. T Esc #BRERBEEL, WA wq REHXENME,
3. ¥ reducer.py,
i. TUAT&®S, FTHXreducer.py,

vim /home/hadoop/reducer.py

i. BT i BHANREER,
iil. £ reducer.pySERHMATER,

#1/usr/bin/env python
from operator import itemgetter
import sys
current_word = None
current_count=0
word =None
for line in sys.stdin:
line = line.strip()
word, count =line.split('\t', 1)
try:
count =int(count)
except ValueError:
continue
if current_word == word:
current_count += count
else:
if current_word:
print '%s\t%s' % (current_word, current_count)
current_count = count
current_word =word
if current_word == word:
print '%s\t%s' % (current_word, current_count)

iv. 8T Esc BBHEREEEN, WA wq REHXAXE.
4. ITLAT®S, & hostsSTEFHDFS,

hdfs dfs -put /etc/hosts /tmp/

5. T T®%, 123 Hadoop StreamingfEl,

88
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hadoop jar /usr/lib/hadoop-current/share/hadoop/tools/lib/hadoop-streaming-X.X.X.jar -file /Thome/had
oop/mapper.py -mapper mapper.py -file /Thome/hadoop/reducer.py -reducer reducer.py -input /tmp/ho
sts -output /tmp/output

1 iR
input BWAKR, ARBIA/tmp/hosts,
output WHERE, ARBIA/tmp/output,

@ B hadoop-streaming-X.X.Xjarb il XXX ERARSHEKIEAS, EERIELIRERD
HadoopBIIRAKIER . & O] LATE /ust/lib/hadoop-current /share/hadoop/tools/lib/B R TEE
JARBLERIRAS,

4.6. Hive+TableStore

AETNB U@ EHve P LT ableStore P HIE( I .

HiveiE ATableStore
o HEE—IKHUIEEX
tlgE—skFEpet, EdnamesE§#,

name owner species sex birth death
Fluffy Harold cat f 1993-02-04 I

Claws Gwen cat m 1994-03-17 I

Buffy Harold dog f 1989-05-13 7

Fang Benny dog m 1990-08-27 7

Bowser Diane dog m 1979-08-31 1995-07-29
Chirpy Gwen bird f 1998-09-11 I

Whistler Gwen bird - 1997-12-09 I

Slim Benny snake m 1996-04-29 7

Puffball Diane hamster f 1999-03-30 I

o UUTREIERT NI EHveth L IBT ableStoreth B9%43E .
i. BT

$ HADOOP_HOME=YourHadoopDir HADOOP_CLASSPATH=emr-tablestore-<version>.jar:tablestore-4.
1.0-jar-with-dependencies.jar:joda-time-2.9.4.jar bin/hive

i. BlE—IKIhER
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CREATE EXTERNAL TABLE pet

(name STRING, owner STRING, species STRING, sex STRING, birth STRING, death STRING)

STORED BY 'com.aliyun.openservices.tablestore.hive.TableStoreStorageHandler'

WITH SERDEPROPERTIES(
"tablestore.columns.mapping"="name,owner,species,sex,birth,death")

TBLPROPERTIES (
"tablestore.endpoint"="YourEndpoint",
"tablestore.access_key_id"="YourAccessKeyld",
"tablestore.access_key_secret"="YourAccessKeySecret",
"tablestore.table.name"="pet");

iii. [k PIEBANLSE

INSERT INTO pet VALUES("Fluffy", "Harold", "cat", "f", "1993-02-04", null);

INSERT INTO pet VALUES("Claws", "Gwen", "cat", "m", "1994-03-17", null);

INSERT INTO pet VALUES("Buffy", "Harold", "dog", "f", "1989-05-13", null);

INSERT INTO pet VALUES("Fang", "Benny", "dog", "m", "1990-08-27", null);

INSERT INTO pet VALUES("Bowser", "Diane", "dog", "m", "1979-08-31", "1995-07-29");
INSERT INTO pet VALUES("Chirpy", "Gwen", "bird", "f", "1998-09-11", null);

INSERT INTO pet VALUES("Whistler", "Gwen", "bird", null, "1997-12-09", null);

INSERT INTO pet VALUES("Slim", "Benny", "snake", "m", "1996-04-29", null);

INSERT INTO pet VALUES("Puffball", "Diane", "hamster", "f", "1999-03-30", null);

iv. EEHIE
>SELECT * FROM pet;
Bowser Diane dog m 1979-08-31 1995-07-29
Buffy Harold dog f 1989-05-13 NULL
Chirpy Gwen bird f 1998-09-11 NULL

Claws Gwen cat m
Fang Benny dog m
Fluffy Harold cat f 1993-02-04 NULL
Puffball Diane hamsterf 1999-03-30 NULL
Slim Benny snake m 1996-04-29 NULL
Whistler Gwen bird NULL 1997-12-09 NULL
> SELECT * FROM pet WHERE birth >"1995-01-01";
Chirpy Gwen bird f 1998-09-11 NULL

1994-03-17 NULL
1990-08-27 NULL

Puffball Diane hamsterf 1999-03-30 NULL
Slim Benny snake m 1996-04-29 NULL
Whistler Gwen bird NULL 1997-12-09 NULL
HIE LR Fig
TINYIN SMALLI DOUBL BOOLE
ESLidl
B3] T NT INT BIGINT FLOAT E AN STRING BINARY
INTECGE x¥, x¥, xH, XH, x¥,
R REKAE KRS RKAE XF KNS KNS R3ZHF A3 Hr A3
E E E E E
DOUBL X¥, X, XH, XH, X¥,
E RKKE REKAE P S SPS KA XH R3ZFF R3ZFF A3HF
E E E E E
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TINYIN
E%it)

T
BOOLE .
AN AZH

STRING A3

BINARY A

B %

TERAIRBBESR:

SMALLI
NT

INT

s AXFF

RXFF REFF

e 35

Hive+TableStore,

BIGINT

AR

RIEFF

A

FLOAT

A

REFF

A

DOUBL

A

RZFF

R

BOOLE
AN

X

RIEFF

A

STRING BINARY

s REFF

XF5 RZFF

Es XFF
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F A5/ -HBase
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5.HBase
5.1. iAoHBase

RN BT B B HBase £ BE M M HBase & RSB E AR,

Bl iR &AM
BolRES, HRMHBaselRS, HHESNOIEE,

HBasefid &

WO LAE Gl HBase ERF M ECETUE, MASRRENRAHBAEXEE R

HBaseHIZINSEL, REIUIT.

{
"configurations": [
{

"classification": "hbase-site",

"properties": {
"hbase.hregion.memstore.flush.size": "268435456",
"hbase.regionserver.global.memstore.size": "0.5",
"hbase.regionserver.global.memstore.lowerLimit": "0.6"

}

}
]
}

HBase&E B ER N BUIAB B T AR,

key value

zookeeper.session.timeout 180000

hbase.regionserver.global.memstore.size 0.35

hbase.regionserver.global.memstore.lowerLimit 0.3

hbase.hregion.memstore.flush.size 128MB
gl HBase

1.

2. TN T &S, #H AHBase Shell,
hbase shell

RETER,

FZRERBR, X

92
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SLF4J: Class path contains multiple SLF4J bindings.

SLF4J: Found binding in [jar:file:/opt/apps/ecm/service/hbase/1.4.9-1.0.0/package/hbase-1.4.9-1.0.0/lib/
slf4j-log4j12-1.7.10.jar!/org/slf4j/impl/StaticLoggerBinder.class]

SLF4J: Found binding in [jar:file:/opt/apps/ecm/service/hadoop/2.8.5-1.5.3/package/hadoop-2.8.5-1.5.3/
share/hadoop/common/lib/slf4j-log4j12-1.7.10.jar!/org/s|f4j/impl/StaticLoggerBinder.class]

SLF4J: See http://www.slf4j.org/codes.html#multiple_bindings for an explanation.

SLF4J: Actual binding is of type [org.slf4j.impl.Log4jLoggerFactory]

HBase Shell

Use "help" to get list of supported commands.

Use "exit" to quit this interactive shell.

Version 1.4.9,r8214a16c5d80f077abflaa01bb312851511a2b15, Thu Jan 31 20:35:22 CST 2019

@ BB MRESEIECSES SRR, B2 M8 HBase Shellifi,

B
. SparkinﬂjHBase
F151E S W spark-hbase-connector,
e HadoopifigHBase
#1582 M HBase MapReduce Examples
e HiveifjialHBase
i BRHveEBET R, BRhostsXX i, EMMTHRE

$zk_ip emr-cluster //$zk_ip7gHbasefEE#9ZookeeperTisIP,

i. #ITHIVeIRIE, #I1EIES W Hive HBase Integration,

5.2. &Z{yHBasefEt

AX AR &4 E-MapReducefJHBase & B
AR &N

BRI NHadoop&EEE, HimNNHBaseF1ZookeeperfRS, FIEIEFS M olEE,
BRELER
1.

2. BIEETableFHiRmNMNEEE.
i. 3TFFHBase Shell,

hbase shell
i. BlEE,

create 'test’','cf’
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https://help.aliyun.com/document_detail/52056.html?spm=a2c4g.11174283.6.595.3145363fXfiwsD
https://github.com/nerdammer/spark-hbase-connector
http://hbase.apache.org/0.94/book/mapreduce.example.html#mapreduce.example.read
https://cwiki.apache.org/confluence/display/Hive/HBaseIntegration
https://help.aliyun.com/document_detail/28088.html#concept-olg-vq3-y2b

F A1/ HBase E-MapReduce

iii. AANEHE .
put 'test')'a','cf:c1',1
put 'test','a','cf:c2',2
put 'test','b",'cf:c1',3
put 'test','b','cf:c2',4
put 'test','c','cf:c1',5
put 'test','c','cf:c2',6
iv. J& HiHBase Shell,
exit
3. BIBHEERE.
i BIEEHRER,
hbase snapshot create -n test_snapshot -t test
ii. ¥TFFHBase Shell,
hbase shell
il. ZEEMRE,

list_snapshots

BREINTER .
SNAPSHOT TABLE + CREATION TIME
test_snapshot test (Tue Aug 18 14:35:28 +0800 2020)

1row(s)in 0.2450 seconds
=>["test_snapshot"]

iv. 1B HBase Shell,
exit
4. SHEIREEOSS,
hbase org.apache.hadoop.hbase.snapshot.ExportSnapshot -snapshot test_snapshot -copy-to oss://$a

ccessKeyld:SaccessKeySecret@$bucket.oss-cn-hangzhou-internal.aliyuncs.com/hbase/snapshot/test

@ 89 OSSERKRMENdpoint .

5. BISSHERBRS — 1 &8,
BB ERERE,
6. SHOSSHRER,
hbase org.apache.hadoop.hbase.snapshot.ExportSnapshot -snapshot test_snapshot -copy-from oss://

SaccessKeyld:SaccessKeySecret@Sbucket.oss-cn-hangzhou-internal.aliyuncs.com/hbase/snapshot/tes
t -copy-to /hbase/

7. NRBIREHIBRHIER,

94 > MHRRA: 20210730
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E-MapReduce F A 18R HBase

i. $TFHBase Shell,
hbase shell
ii. MIRIRIKE HUE .
restore_snapshot 'test_snapshot'
i. @&,
scan 'test’
REWTER,

ROW COLUMN+CELL

a column=cf:cl, timestamp=1472992081375, value=1
a column=cf:c2, timestamp=1472992090434, value=2
b column=cf:cl, timestamp=1472992104339, value=3
b column=cf:c2, timestamp=1472992099611, value=4
(d column=cf:cl, timestamp=1472992112657, value=5
[ column=cf:c2, timestamp=1472992118964, value=6
3 row(s) in 0.0540 seconds

8. NRREIEMEHERLE.
i. MIEERRIRE RUFT R o

clone_snapshot 'test_snapshot','test_2'
i. BEMEREIE,

scan 'test_2'
REMERNT.,

ROW COLUMN+CELL

a column=cf:cl, timestamp=1472992081375, value=1
a column=cf:c2, timestamp=1472992090434, value=2
b column=cf:cl, timestamp=1472992104339, value=3
b column=cf:c2, timestamp=1472992099611, value=4
(d column=cf:cl, timestamp=1472992112657, value=5
[ column=cf:c2, timestamp=1472992118964, value=6
3 row(s) in 0.0540 seconds
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