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2-1 MRS #| T TE

¥ mrs- §* 13 branches @ 0 tags Go to file m
local ~ Codes paces
This branch is 3 commits ahead, 2 commits behind master.
(3 Clone @
renshuojian MRS HTTPS  GitHub CLI
MRS https://github.com/huaweicloud/huaweicloud-mr | (O]
B README.md creat: Use Git or checkout with SVN using the web URL.

B Open with GitHub Desktop

[ Download ZIP

MRS example coc. -

README.md

MRS LTShRASXY R4 T2 T Ekitbiit -
e MRS 3.2.0-LTS.1hR7As: https://github.com/huaweicloud/huaweicloud-mrs-
example/tree/mrs-3.2.0.1,

e MRS 3.1.2-LTS.3k7As: https://github.com/huaweicloud/huaweicloud-mrs-
example/tree/mrs-3.1.2,
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MRSEBRRA RS M AFG) TFE T &t :

e MRS 3.0.2hk7A: https://github.com/huaweicloud/huaweicloud-mrs-
example/tree/mrs-3.0.2,

e MRS 3.1.0kx7A: https://github.com/huaweicloud/huaweicloud-mrs-
example/tree/mrs-3.1.0,

e MRS 3.1.5hRA: https://github.com/huaweicloud/huaweicloud-mrs-
example/tree/mrs-3.1.5,

e MRS 2.1.xiRZAS: https://github.com/huaweicloud/huaweicloud-mrs-
example/tree/mrs-2.1,

e MRS 1.9.xiRA: https://github.com/huaweicloud/huaweicloud-mrs-
example/tree/mrs-1.9,

e MRS 1.8xhiRZAS: https://github.com/huaweicloud/huaweicloud-mrs-
example/tree/mrs-1.8,

BEEIFRREGRE

LRRMTFRREGRL, FIRSHE IIEEERYjarE8 &R EEATRRGuE T2, FR
FrkaaIFFRjariEEiEMMavenh R EskEE A BE XA CEIE T

(1 588
NEMBERAFA TR N HEEarEr), FERALTER.
o HHAARMIMEREIESE
Hi%""ﬁ%ﬁlﬂi )R ARRGLL, EEMLERERERLED. IRBERE, BEHF
B |__|—|:1c:

o WASRIFARTEREHERE. THjar@nEERERFRTIEREXA.,

Ebanlh2020.25r A8 Intelli) IDEAFFAZTEHMI, B85 “File > Settings > Appearance &
Behavior > System Settings > HTTP Proxy” , i%#% “No proxy” , B “OK” REFEE.

RS GREE R U FFR:
S ([FEENEHREELEIDK 1.8% U ERAFIMaven 3.0 EARA

T2 TEHEATFFRERIGRMHAY “settingsxml” X, BEE “ <AttMavenZ#ER>/
conf/settings.xml” SZ{4BENA]

ELEEE M, EEAFREGL ( https://mirrors.huaweicloud. com/ ) EEHE
HBIRA “HuaweiCloud SDK” BIRRER, 1ZERTmEELANRE S IEZHITIRIE,

FIE3 MNBEFREBEEMavenE BN, BallASELITEEFIMEN “settings.xml” BLENX
(Hag B G TR0 “pomxml” 3T, EEBEE O,

o EEHZE—:
FrhfE “settingsxml” BEEIHAY “mirrors” TR INLA T IHREG Sl :

<mirror>
<id>repo2</id>
<mirrorOf>central</mirrorOf>
<url>https://repo1.maven.org/maven2/</url>
</mirror>

7 “settings.xml” BEES4HI “profiles” TR IILA R G Gttt :

<profile>
<id>huaweicloudsdk</id>
<repositories>
<repository>
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https://github.com/huaweicloud/huaweicloud-mrs-example/tree/mrs-3.1.0
https://github.com/huaweicloud/huaweicloud-mrs-example/tree/mrs-3.1.5
https://github.com/huaweicloud/huaweicloud-mrs-example/tree/mrs-3.1.5
https://github.com/huaweicloud/huaweicloud-mrs-example/tree/mrs-2.1
https://github.com/huaweicloud/huaweicloud-mrs-example/tree/mrs-2.1
https://github.com/huaweicloud/huaweicloud-mrs-example/tree/mrs-1.9
https://github.com/huaweicloud/huaweicloud-mrs-example/tree/mrs-1.9
https://github.com/huaweicloud/huaweicloud-mrs-example/tree/mrs-1.8
https://github.com/huaweicloud/huaweicloud-mrs-example/tree/mrs-1.8
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<id>huaweicloudsdk</id>
<url>https://repo.huaweicloud.com/repository/maven/huaweicloudsdk/</url>
<releases><enabled>true</enabled></releases>
<snapshots><enabled>true</enabled></snapshots>
</repository>
</repositories>
</profile>

£ “settings.xml” BCESHHY “activeProfiles” 5 sadii0a0 Fprofiletttit :

<activeProfile>huaweicloudsdk</activeProfile>
(1 #88

- HERFREGENMERE=AFEar8 T, BEEFEEGE, TINCEE=H
MaveniZ{g G B .

- {ERIntelli) IDEAFFA T ERS, BI85 “File > Settings > Build, Execution,
Deployment > Build Tools > Maven” BE&Xa] “settingsxml” XHHEER

B settings X
Build, Execution, Deployment  Build Tools @ Maven For current project
Appearance & Behavior [ Work offline
Keymap [J Use plugin registry
Editor Execute goals recursively
Plugins [ Print exception stack traces
Version Control [] Always update snapshots
Build, Execution, Deployment Update indices on project open
Build Tools Qutput level: Info =
Maven Checksum policy: No Global Policy ~
Gz Multiproject build fail policy: | Default ~
Gant
Plugin update policy: Default ~ | ignored by Maven 3+
Compiler
B Thread count: -T option
Remote Jar Repositories Maven home directory: D:/Program/MAVEN/apache-maven-3.5.3
Byt (Version: 3.5.3)
Arquillian Containers User settings file: D:\Program\MAVEN\apache-maven-3.5.3\confisettings.xml Override
Application Servers Local repository: Direpo [ override
Clouds
Coverage
Deployment
Docker

Gradle-Android Compiler
Java Profiler

o EERFE":
BEEEXFETEEGTIZPFH “pomxml” SERINAN TSGR b :

<repositories>

<repository>
<id>huaweicloudsdk</id>
<url>https://mirrors.huaweicloud.com/repository/maven/huaweicloudsdk/</url>
<releases><enabled>true</enabled></releases>
<snapshots><enabled>true</enabled></snapshots>

</repository>

<repository>
<id>central</id>
<name>Maven Central</name>
<url>https://repo1.maven.org/maven2/</url>
</repository>

</repositories>

T4 FLEMavenZIAGRIBFIIDK, 7E “settingsxml” BLEXHRY “profiles” Tl
TRE:
<profile>
<id>JDK1.8</id>
<activation>
<activeByDefault>true</activeByDefault>
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<jdk>1.8</jdk>

</activation>

<properties>
<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>
<project.reporting.outputEncoding>UTF-8</project.reporting.outputEncoding>
<maven.compiler.encoding>UTF-8</maven.compiler.encoding>
<maven.compiler.source>1.8</maven.compiler.source>
<maven.compiler.target>1.8</maven.compiler.target>
<maven.compiler.compilerVersion>1.8</maven.compiler.compilerVersion>
</properties>

</profile>

TR

MRS SEHEE TIELCES

MRSIEGUCHBEE R T SEHRIEARINGEROI TIEMABFER, SRS SEMEHRM
G TRRICESSR2-1,

£ 2-1 MRS BFI TIE LR

HEF | HHIRUE R
ClickH | clickhouse-examples IESHBPETavaiE s, LWMRSE
ouse BEhRIClickHouseRVEHERBIEZE .

PRIARGEIRAVEN . EBFRE.
AIESREETEYRSIRERE. 8l
EHIEE. CIZHIER. BARE.
BRI EIRRFRERE .

ClickHouseJDBC-Transaction- ClickHouseF=EEF & CHIHERI, X
JavaExample MRS 3.3.0% Z[EhRASZ4E .

Doris | doris-examples/doris-jdbc- Doris#IEIES12ERIN A FF &7~ ,
example {XMRS 3.3.0RZEhRAZHF o

B A Doristz R SLHIeIFERE A
*=. AFRPIBEANIIE. EORHUE.
bRz Z1hEE
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HYF | HHIREGE fia

Flink o FE FlinkCheckpoint | Flink&&£ECheckpoint#/lFlIRYJava/
KerberosiA | JavaExample Scala~BIfEF
UESREFHAORE o | AR, RREREENE T
BITEER | (NP | rase = apoimn— Mea

flink- (Long, String, String,

examples/ Integer ) , IREZGITS, KshiteE
flink- SITENFIRIREL . SIRcH A
examples- —IRcheckpoint, #A/Ei&checkpoint
security LS RARTFEIHDFSH
;E?:FF' FlinkHBaselava | Flink API{E\liEEEHBase#iiE )ava
Kerberosi\ | Example TR
IFEERERURE MRS 3.2.0% Z fEhRAZHF o
BITEER fl : e
5 “flink. inkKafkalavak | Flink[KafkaZEF=FiHZEiER ) ava/
examples/ xample Scala/~fBIFEF o
flink- FlinkKafkaScala EAIRED, BEEAFlinkII S8R
examples- | Example MEWENNBERICHE, Bl
normal” . Produceri Fi[alKafkaZiX##E, A

BBshConsumeriz FAM KafkaiZ g
iﬁ, STEIERNSHITA B EHITENE

FlinkPipelinelav
aExample

FlinkPipelineSca

Flink Job Pipelinefi)Java/Scala7=fIfE
o

AEFP— MR EIobBE BT
£ 1000055E, S oblESLT

pbample | s BT B EE . (TR
Bz BB HEWEN, FHmERT
ENdait

FlinkSqUavaExa | {FRZFim@EdjarfEll423zSQLEl

mple BN FBF &7~

FlinkStreamJav
aExample

FlinkStreamScal

Flink#3i&DataStreamfllava/Scalax
Bz
AIRERFAEFWSERSITAR
HEEIE, S AEIEEE AR

abxample foDataStream, SAISTEHEIEE S EERY
HIE, FIREVER.,

FlinkStreamSqU | Flink SQL Join~lIf2= .

oinExample AT REIEARBflink-connector-
kafkat&RAVIZEO, £F-HEZEEIE.
Y pkTable1F0Table2, FH{ERFlink
SQL¥ITable1#1Table2i#{TEASE=
18, FEDEmHLER,

FlinkRESTAPlJav | AT #23~5IEFIFlinkServerfJRestAPI

aExample elfE=riz

N5k 01 (2024-12-06)
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B

BEBITEME

i)

flink-examples/flink-sql

AT FEREIERFlink Jari23ZSQL{E
Ak,

flink-
examples/
pyflink-

pyflink-kafka

AITIEHERPythoniZ2TZEIE
A, $24tPythoniESKafkafEllAIHE
i,

example
P pyflink-sql

AITEHERAPYythoniZ23ZSQLE
}JLj’ 2{tPythoniZ23ZSQLIEILAYHEE
Bl

HBase

hbase-
examples

hbase-example

HBase iR SRIERE/R _RZR5|

RN ETA . BIERAHBase%

HeIsedlLA R IgE:

o SIEMFER. SABFHIE. 18I0
RAFRER. BRRFEERARAF
REERRSIFINEE.

e MRS 33.0%2Z/GhRAS, FISEIIE!
2N/ KRR, EHER
“RERSIRE. URETFEEZR
R5|EEFIEE.

hbase-rest-
example

HBase Restiz[N A &5l
{EFHRestiESLINE A HBase £
2. REER. #IENameSpace. #E
FEINRE,

hbase-thrift-
example

jfialJHBase ThriftServerfi B A~
A

iBaIThriftServert{EXR . @MERHPEE
B NERPIEEIE,

hbase-zk-
example

HBaseifialZooKeeper M FAFF &7~
i,

FER— & FimiEiE A ERTEEIMRS
ZooKeeperf155 =75 9ZooKeeper,
ErhHBaseZ Fi%iAIaIMRS
ZooKeeper, ZEFMNBIBAE=F

ZooKeeper,

HDFS

o FF=EKerberosiAiIEEEEFRIFES
T#EBH “hdfs-example-
security”

o FRFFEKerberosiAIFEERERIRE
BITIZEER “hdfs-example-
normal” ,

HDFSX {82 {ERY)avam G2z o

ATIRRFELT T OIFEHDFS43E .
B, BIINEREA . EXEF0H
BRI /S R IE OIRERA

N5k 01 (2024-12-06)
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HHEF | HHIREGE fik
hdfs-c-example HDFS GESFAILHEHEER,
AR T ETFGESAIHDFSI 4
RoERE .. MIHHERFeIESUY. 1%
534, B MRS,
HetuE | o FFiSKerberostAIEEERERIRED | BIIARE S NiEREHetuEnginey
ngine TREEFH “hetu-examples/ |Java. Python_filiZ.
hetu-examples-security” . BiTHSFabric. HSBroker&stEizrs
o RFFEKerberosi\IFEERERIRE | N, ERAFAMERIEEE
BHITEEESEH “hetu- HetuEngine, B¢i@idKeyTab3{4iA
examples/hetu-examples- UEATUERIHetuEngine, 4B3EXTNZAY
normal” . SQLA&IXZIHetuEnginettiT, FEREXY
HiveZ & RAVIS I M EIRIE
Hive | hive-examples | hive-jdbc- Hive JDBCAEEUR)avaflItERs .
example A TIEMAIDBCEOE R Hive, 1
hive-jdbc- HiverpHiT1EXEiEIRIE . fEFEIDBC
example- BEOSCHICEER. MEBEHE. i
multizk EENEE, EAXHER—IE i
HIEMEATIEEFusionlnsight
ZooKeeperf158=75H9ZooKeeper,
hcatalog- Hive HCatalogtI2&#E avarnflfe
example Fo
{§iFAHCatalogizOsLMiBII Hiveds <
THARITMRS HiveTtHURHITEIEE
NINEHRIE
python- {FFPythoniZEZHive 4 TSQLEESI
examples BSCHE Py thon s HiveFHEATE
EOES -
python3- {#F3Python3&EZHivel{TSQLAE
examples i,
BISCEEA Python3XdiEHiveFHE RS
HIEDTMESS -
loTDB | iotdb- iotdb-flink- @I Flinkif|a1oTDBEUREAIRAITE
examples example &, 8#&FlinkloTDBSink#0
FlinkloTDBSource,
FlinkloTDBSinkA] SLELE I Flink job
YR FEIES A\ EoTDBH,
FlinkloTDBSourcelli@iZFlink jobi&
ASFREE Mo TDBIZE sk F+ BT
BN
iotdb-jdbc- loTDB JDBCAMEHHE avarrfliz/F
example ARBIER T AMaEFRIDBCIE OIS
loTDB, F#1{710TDB SQLIEA,
SCRERA 07 (2024-12-06) IR © BRI BRABRAR 10
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B

BEBITEME

i)

iotdb-kafka-
example

1#8id KafkaifzialloTDBEUERIGIFE
o
ANRBliER T ISR R AR &%
FIKafka, BEASHEBEIESEA
FlloTDBH,

iotdb-session-
example

loTDB SessionQMEHIEava~fflFE
Fo

RliExR T Ao fERSession75 TUi&E
#1oTDB, FH#1710TDB SQLIEA.

iotdb-udf-
exmaple

ZREGIRRFRANE T WIsE M — M E R
AJIoTDBEENX EF#L (UDF) ,

Kafka

kafka-examples

KafkaitZUEHERILL IR avarRBIREF o

AT REFKafka StreamssehgEEiT
ZritInge, BIdisEEa A\ TopicHRYH
2, ZEREEFHERIENE, N
M TopicHEREIE, ABEBAITER
PAKey-Valuef9fEzE o

Mana
ger

manager-examples

Fusioninsight Manager APIZ[iEF
~hl,

AT i2EFAManager APIECINEE
BERFRICIEE . (EcURMIBRERE

MapR
educe

o FFEKerberosi\iFEEEFRIFE
T#EBH “mapreduce-
example-security”

o KFFEKerberosi\iEEERFRIE
BIITIEBR “mapreduce-
example-normal” .

MapReduceft55ig3Z)avarBligF.

AITIERMT — MapReduceFtit#l
BRI BF ARG, SSHEIEDHT.
;ﬁi, HiatBERREENEUES
534MAMapReduceifsja]HDFS .
HBase. Hiveifil, NBIARE
MapReducefElixiaIZ N IRSZHA -
FEENRPIEMIAE ., BEENESXE
ERB.

N5k 01 (2024-12-06)

WRIERE © LEARITERARERAF 11



MapReduce 5%

Fiigr (LTS hR)

2 $XBY MRS N FFFEFEGITIE

A | FHTIEGE fHA
Oozie | o FFE OozieMapRedu | Oozietg3ZMapReduce{ES~HIFE
Kerberosik | ceExample =
lﬁﬁﬂfﬂ’ﬂﬁ ABliER T W@ )ava APIFERR
PILIERR MapReduce/EIVFIEREIELARTS, 33
oozie- ML AY B &S H TR DT
examples/
ooziesecuri | OozieSparkHBa | {EFH0ozieidESparkiiaHBased7
ty- seExample BIFER o
l ”»
exampres OozieSparkHive | {#FH0ozieiESSparkifiaHiveA97=f!
° Example EF.
L S =
KerberosiA
UEEEBFRYTF
BIIREER
73 “oozie-
examples/
oozienorm
al-
examples”
Spark | e FFE SparkHbasetoC | Spark[E£HBase#{#EZICarbonData
Kerberosi\ | arbonJavaExam | BYJavar=BlfERs.
UEESEFHORE | ple ARBITIES, RFPSHIBSIRSA
PITEER HBase, AT REWS . HiEER—
spark- EeAta)it ERZECarbonDatazkH,
examples/ ATFHHEEaS.
sparksecuri
ty- SparkHbasetoH | Spark MA\HBaseiZEVEIEE S A\HBase
examples” | baselavaExamp | BYJava/Scala/Python~RBIFEF o
° le ATBITIZH, SparkMAIRRRsCH
o KXFE ‘ SparkHbasetoH A HBaseRHURAIDITILE
Kerbe\rosw}\\ basePythonExa
HIIREER
79 “spark- | SparkHbasetoH
examples/ | baseScalaExam
sparknorm | ple
-
2xamples” SparkHivetoHb | Spark \HiveiZENEIEB S A\ EIHBase
. aselavabExampl | A9Java/Scala/Python;<fIf2/F .
€ ABITFER, SparkiFBfZRFSCl
SparkHivetoHb ’E\’FﬁﬁIEHive%EFE’\J%Z}E, FIGLE
asePythonExam B AHBasez.
ple
SparkHivetoHb
aseScalaExampl
e
H5hRAS 01 (2024-12-06) R © LARITBIRABREAT 12
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A | FHTIEGE fHA

SparkJavaExam | Spark Core{¥53#9Java/Python/

ple Scala/RiIRER o

SparkPvthonEx ZIS;EF_\?EHEF%%EMHDBJ:&HS&SZ

aple REIEFESH .
SparkRExample/RBIARZIER TS

SparkScalaExa | KerberosiAiFRUEEES .

mple

SparkRExample

SparkLauncher) | {§F3Spark LauncheriZ22/Elf)ava/

avaExample Scalar~f5lf2F

SparkLauncherS A TN AERED

calaExample org.apache.spark.launcher.SparkLau
ncherZEAlava/Scalain S HIER
SparkRZFH o

SparkOnHbase) | Spark on HBaseiz=HYJava/Scala/

avaExample Python/~BIEF -

SparkOnHbase ZISIEF_\'ZJEHEEL‘)\ﬁTEﬂEE’\JEEﬁ%ﬁ

vthonExample | FBHBase, EHIELIAVOITL I E
HBaserr, FHMAISZEREHELAR XTI

SparkOnHbase | BEXEVEIRIHITITIERFRIE

ScalaExample

SparkOnHudila | Spark on Hudiiz=#a9Java/Scala/

vaExample Python/~BIFER7 o

SparkOnHudiP KI_EF_"ZFHEF%{Q\FHSparkETEVEHUdI

thonbample | TEASIE . SEHIE. B
=, IBEE8. SENEREa. #l

SparkOnHudiSc | FREIESIRIE.

alaExample

SparkOnMultiH | Spark[ER15EFNEEEFRHRIHBaseHy

baseScalaExam | Scalar~ffliE= .

ple ATRBIR TR EKerberosiAIER
B,

SparkSQLJavak | Spark SQL{ES3HAYJava/Python/Scala

xample R,

SparkSOLPvtho K;EMFH%EF%?IEMHDFSJ:iiHRSZ

ene | AR .

SparkSQLScala

Example

MASRRAS 01 (2024-12-06) RS © ARITTERARBIRAE] 13
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B

BEBITEME

i)

SparkStreaming
KafkaO10JavaEx
ample

SparkStreaming
KafkaO10ScalaE
xample

Spark Streaming M KafkaiZIKEIEF
HIT5T o HrRY)ava/Scala~BIFE
Fo

AT BEFLATRINit&EKafka
gﬁgiﬁﬁﬁi SIS RIENCRS

SparkStreaming
toHbaselJavaExa
mple010

SparkStreaming
toHbasePython
Example010

SparkStreaming
toHbaseScalaEx
ample010

Spark StreamingiZEYKafka#iEHE
AHBasefYJava/Scala/Python/~f5 2
Fo
AIRENBEFSMBRI—XIE

55, 1ZENKafkaPRIEURFH EFEIE
ERYHBasexH .

SparkStructured
StreamingJavaE
xample

SparkStructured
StreamingPytho
nExample

SparkStructured
StreamingScala
Example

fESparki A, BIIEF
StructuredStreamingiFEKafkaiz [
FIREVERIEICR, ARICREICRS
E4it, BRIBPREICTEE.

SparkThriftServ
erJavakExample

SparkThriftServ
erScalakExample

®idIDBCifa)Spark SQLAYJava/
Scalar~flfzRF .

A, FBRPBEENXIDBCServerfly
Z ik, {#E)IDBGEERHITRAIE!
. BUEME. E=EMMER.

StructuredStrea
mingADScalaEx
ample

{&EF8Structured Streaming, Mkafka
RIEEYEIEREUE. SRR
& ITEREEE, SEIERET 58
MERTRITEEN SR =EHRIT
HIE, BRITERS Nkafkad,

StructuredStrea
mingStateScala
Example

fESparkéEHRM A, BitRgtT
B sessionHial& 4% T Z /M Revent
PR A sessionfIFFIaFNLs

timestamp; [EASiH AR EH

YRS/ session,

N5k 01 (2024-12-06)
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Bt | FEOIIEME fEA

Spring | clickhouse- clickhouse-rest- | SpringBootiZE#ClickHouseRS3 N FB

Boot | examples client-example | F&xHl.

(MRS ARBIR, BATRIBSIRIES.

;?F @@ﬁﬁﬁxgﬁﬁﬁixﬁAﬁ

A &, EREIEERERA.

WA i =

1) doris- doris-rest- Doris#EES1#(ERISpringBoot i F3
examples client-example | FF&TH.

1=t SpringBootiEiE DorisAItEHIFE
Fo

flink-examples

flink-dws-read-
example

flink-dws-sink-
example

GaussDB ( DWS) SpringBoot/5=;
ERZFlink IRSZ AN AAFF &~ .

hbase-examples

SpringBootiE#EPhoenix N FHFF &
o

F2{HSpringBootiEiZHBase 5Phoenix
BOREBIRERR o

hive-examples

hive-rest-client-
example

SpringBootiEiZHive i FBFF &= o

AT F{ERISpringBoot 5 &R
Hive, fEHivesrHU{TEIEER . INEE
1B, TR, MRRSERIE,

kafka-examples

SpringBootiE{ZKafkasLI TopickE =
HENNAFERA .

NH5hRZA 01 (2024-12-06)
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3 MRS HiFw A= EIAIEREE

Kerberos iAIEHER

JZFF'TKerberos»AllEEl’Jizéffi‘tEﬁ, BTN AFANBEERITLZEINILE. FH
KerberostIRFEIRIT ERA “EFin/iRSR" SHSAESEINZERA, FHEEESH
THEBEINE ( BIEFPiRiIIRE 2SRRI H I TEBDIAILE ) o ATLARTFRGLESS0R .

BritreplayBidi. RIFEUREEBMEFNG, B—MNANREBEHHITEAEENR
%

[ 3-1 Kerberos [EIEZ244

Eerberos
/5 —3
Application Client ;, — s "~/ ||KerberosAdmin K erberosServer
b W4
HeRES
) — Application Server
% 3-1 Kerberos #2158
ik 1588
Application Client NAEFG, BESRERRES (%
e ) B FEER
Application Server NAERSS I, BEENARE iRt =ih
BRI R .
Kerberos RIS INIERIIRSS
KerberosAdmin REAERFPEERHE
KerberosServer REANEERED RRUIHE
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A% s (Application Client ) ATLIRERFRNENRS, tBAJLARER IXFART
— I FRER, NARERFA RN ARSRIRESHE(FIL.

N R ER IS S EEWE, FEmKerberosfRSZEIBTGT ( Ticket-
Granting Ticket ) , AT F0KerberosfRFZRNEZERIE

2. KerberosfRSBHEWEITCTIE KRG, SBTHFRISEREMINAITCT, EREF
infE AP RBRIESBHEITIIE LGSR o

3. NMAEZEFRERITGTIRLGESRE, BITIRENTGT, LAY, BHNEEFRG (BER
rpc/EE ) [MKerberosRSSFAENN FAARSSURAIST ( Server Ticket ) o

4. KerberosfRSZHEWEISTIERG, RIGEPRITCTSIEE, EMIINAINRIRSSHY
ST, BERANARSZRBIINAERHEHTINZELE,

5 NMAEFIRWRISTIORBERE, BSTHIREIALLMNHBIRSHERS EEmERSITN
RIR FAARSS R ( Application Server ) ,

6. MARSIKWEIEXRE, [FRAKRRNEIRSIIMAOZHABFTESAIST, FRIERK
e, AREREGEEID,
ZEINEERER
AR UAHDFSEEHNANZEINEABINELZEINEEXNEREAES, AL
FiE/>ES]KerberostEERFR{EZEAVATIE], BEIFEIFAIIEREKerberosiliss
TGT

EIRIEINEYR ( Ticket-Granting Ticket ) , HKerberosfREZ4RL, =GN AERS
KerberosfRSZ2EEEINIELZE SR, ZEENZIABHEE 24/, 24N\ EZEE
BnhigiA,

TGTERIBEA L (LAHDFS/9f5l) :
o BITHDFSIRHAYIEOSFRE

*k

—_—

* login Kerberos to get TGT, if the cluster is in security mode
* @throws IOException if login is failed
*/
private void login() throws IOException {
// not security mode, just return
if (! "kerberos".equalslignoreCase(conf.get("hadoop.security.authentication"))) {
return;

}

//security mode
System.setProperty("java.security.krb5.conf", PATH_TO_KRB5_CONF);

UserGrouplnformation.setConfiguration(conf);
UserGrouplnformation.loginUserFromKeytab(PRNCIPAL_NAME, PATH_TO_KEYTAB);

}
o BEIMRSERFEFinLAkinit ZVIREL

a. BRMRSEHEZEFIRAMEDTR, HEABZPIRLZERR.
od (EFinZ R}
PATUA TR SRERETE.,
source bigdata_env
c. HATUATESSHEITAEFIAL,

kinit MRSEEEEIVEH

S

ST
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3 MRS BN AZEIAIERA

IRSZZEYE ( Server Ticket ) , FKerberosfRSZ4ERY, IRMMAENFEREFSNERSEYZ
288, ZERIMEER.

STHYZERLTEMRSH, EFhadoop-rpci@f=, HrpciEEBziEKerberosfRS5imtE3cin
3k, HKerberosfRSZimaE A o

Kerberos IAMECTERA

package com.huawei.bigdata.hdfs.examples;
import java.io.|OException;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.FileStatus;

import org.apache.hadoop.fs.FileSystem;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.security.UserGrouplnformation;

public class KerberosTest {
private static String PATH_TO_HDFS_SITE_XML = KerberosTest.class.getClassLoader().getResource("hdfs-
site.xml")
.getPath();
private static String PATH_TO_CORE_SITE_XML = KerberosTest.class.getClassLoader().getResource("core-
site.xml")
.getPath();
private static String PATH_TO_KEYTAB =
KerberosTest.class.getClassLoader().getResource("user.keytab").getPath();
private static String PATH_TO_KRB5_CONF =
KerberosTest.class.getClassLoader().getResource("krb5.conf").getPath();
private static String PRNCIPAL_NAME = "develop";
private FileSystem fs;
private Configuration conf;

/**
* initialize Configuration
*/
private void initConf() {
conf = new Configuration();

// add configuration files
conf.addResource(new Path(PATH_TO_HDFS_SITE_XML));
conf.addResource(new Path(PATH_TO_CORE_SITE_XML));

}

*k

* login Kerberos to get TGT, if the cluster is in security mode
* @throws |IOException if login is failed
private void login() throws IOException {
// not security mode, just return
if (! "kerberos".equalsignoreCase(conf.get("hadoop.security.authentication"))) {
return;

}

//security mode
System.setProperty("java.security.krb5.conf", PATH_TO_KRB5_CONF);

UserGrouplnformation.setConfiguration(conf);
UserGrouplnformation.loginUserFromKeytab(PRNCIPAL_NAME, PATH_TO_KEYTAB);

}

*k

* initialize FileSystem, and get ST from Kerberos

* @throws IOException

*/

private void initFileSystem() throws IOException {
fs = FileSystem.get(conf);

}

STRERA 01 (2024-12-06) IR © ERRBRABRAT 18
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3 MRS BN AZEIAIE A

}

/**

* An example to access the HDFS

* @throws IOException

*/

private void doSth() throws IOException {
Path path = new Path("/tmp");
FileStatus fStatus = fs.getFileStatus(path);
System.out.println("Status of " + path + " is " + fStatus);
//other thing

}

public static void main(String[] args) throws Exception {
KerberosTest test = new KerberosTest();
test.initConf();
test.login();
test.initFileSystem();
test.doSth();

}

(11 %88

o KerberosiAIERTEEEECEKerberosINEFrREAINGSH, TEBSkeytab LR,
KerberostiAIERIFEFEFR. KerberosIAIEFREEERIZ FiREcE “krb5.conf” 314,

e login() /5% A EhadoophdiZEOiTKerberosiAIE, £ TGTEIE,

e doSth()AixiERhadoophUiZipaX 4R S, WHTKERPCEBEIMHERTGTEKerberosiA
iE, ERSTEIR,

o U ERBBOIELRSER FRIHDFS XA R G T2 liEKerberosTest java, EfTHEENR
MER, BRRIEIRESEHDFSHAISRE (Z2ER) .
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HE& MRS WA ZAF

BEER
FRAPATETHATR. #TTRRSOAHTTRY, BERTFRMBIR
iR

BAESER

X1 EFFusionlnsight Manager,

$£2 fEFusioninsight ManagerREIER “ZR% > R > e > Fmme” .
1. ESHGHZIR, flildeveloprole, BE “HiE” REAE.

2. ?%!ll]ﬁl*ﬂli‘ﬁ%?ﬁﬁ%%ﬁﬁﬁﬁ?Ranger%&, HIANIRSS 2B B A T Rangerss
N ?

- IEEy ?ﬂ?iig%?)o
- &, REAS, RERSITIRESIZEAIRINS T RITFZRINR, 2R

*£4-1,
£ 4-1 RYIE
IRs% EREENNAR
HDFS £ “BCERENIR" RORIEIEIR © FAEEEHAISHT >

HDFS > SHER%A” , A% “hdfs:;//hacluster” B9 “iE” .
“B7 f ‘W77, BE ‘B’ K=
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MapReduce g%
Friisrs (LTS hR)

4 & MRS N AT ARBR
IRS5 Fra i A PR
Mapreduce/ | 1. 7£ “EeERIFEAIR” FOFREHIEE Féx/fﬁﬁfﬂjgﬁﬁ
Yarn > HDFS > {4 &% > hdfs://hacluster/” , @ik
“ user” Eg [1% :I_—'” . “'%'” *D “? /— ”» z%g;:léj‘i}:% [11 {/#

ﬁffgﬁfﬂjgijb HDFS > 321’-1:?\2?6 > hdfs://hacluster/

> user” , /Lg ;E mapred” Eg 11 :I:'” . “:%'” . “};L

77 ;

MREHITZHEERG, 115

IR ¢ /R EEEEFHIS 7 > HBase > HBase Scope >

global” Ai% “default” B9 “BIE” .

R “FIRIESEREHIETR > HBase > HBase Scope >
global > hbase” , @i% “hbase:meta” A9 “¥4T"
iR “ R EEEEHAIS R > HDFS > RS > hdfs://
hacluster/ > user” , @i% “hive” g9 “i£” . “B” .

“WiT7
iR fHRIEEEEFRI S > HDFS > U4 RF > hdfs://
hacluster/ > user > hive” , Ai% “warehouse” R
[3 _Li ”» . [3 _l%‘ ”» . [3 ;ﬂ{i’ ”» o
R - f%ﬁ/ﬁ%ﬁfﬂﬂgﬁﬁ > HDFS > XHEZ > hdfs://
hacluster/ > tmp” , @& “hive-scratch” B9 “1E” .
“:%'” . “*;ll, ”» , E?—r “examples /jL
examples” E[J “ :I'_-'” . “E” . “?;L{i'” *D “]\E
I}H ”»
L?:%  fHIRIEEEEEFIS 7> Hive > Hiveist ‘—T:WBE 7, 8
% [14 default” E[J “E @” [14 ;ﬁ)\” “@% ” “ %
1”7 . BE “BE RF
2. RERAE, & ‘RERENIR" HFREIEE “ /F45F
EFEAIEF > Yarn > JEERT > root” , Ak %default
B ‘R, BE ‘AT’ FF
HBase £ “‘BeERENR” E’J%E’FZEF'L?% (R EEEEERIS 7 >

HBase > HBase Scope , @ik “global” By “EB” |

“ﬁUL” . “1i” . “r—|” *D “? /—” $$ “Eﬁi‘é” {%

e
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4 Y MRS N AR

ARSS

PREERIIAUR

Spark2x

1. (BZRETHBase, NERE) £ “‘BERRINR" FIg
HRIkR “ kR FEERFHIS ) > HBase > HBase Scope >
global” , 4%k “default” B9 “CUEE” , BFE “HBE”
7.

2. (BLETHBase, NEE ) wEAE, £ “‘BER
BIR” BIFRISHIEE “ /547 /féﬁfﬂjgf/ﬁ > HBase >
HBase Scope > global > hbase” , 4Aifk

“hbase meta” E[J “; / ”» %E “E%IFE” 1%?—0

3. fRiEAE, & “EEEJ-—-\JEWBE” BRI HIESR “ 7R F
EEFHRIS 7N > HDFS > XH4EE S > hdfs://hacluster/ >
user” , /j ;E “hlve” E[J “;;L/_ ”» $$ “E E” 17Dk
=

4. fRIBAE, 7 "BERENIR” RIRISHIER “ /S4EF
,%??r‘ﬂﬂgﬁﬁ> HDFS > {4 &%t > hdfs:;//hacluster/
>user >hive” , 4% “warehouse” B9 “i&£” . “B”

*D “;;l’/— ” EE “ﬁ%'_._‘ » 1%ro

5. {RIBRAE, T_ “BCERIRAIR” AORASIEIR “ SAEF
EEFHGEZ R > Hive > HiveiZENIR” , Ak
[3 default” Eg “ E% ” %E “E [ — ” {%ﬁo

6. fRiEME, &E “ EBEL\E\WBE” ORIE LR “ /5AEE
EEFFHGE R > Yarn > EEBASI > root” , 4Aidk
“default” B9 “183%” , BF “HBE” 4%??0

Hive

£ ‘EeERBEBIR” RIRIERIEIR © /R EEFHIS T >
Yarn > EERATI > root” , @ik “default” B9 “123” 0
“ %}E ”» $$ “E — ) {%ﬁo
Ll
Hive i BT & EEFIHEIMIRENIREEN R A SIEFAIREN,

ClickHouse

£ “‘BeERENR E’J?EWEF'&E IR EEEERI S >
ClickHouse > Clickhouse Scope” , ‘A%t HIERERIL]
EERR . EREHEXIRL E’J%UEF‘ AR, *E}ET BESins, 4
WEXIRERR 7 . ‘B R, B ‘e’ RF.

loTDB

1. & “BEERRAIR” BOREHIER “ e EEEHIS 7
> 10TDB > HBAFPBIR” , QikroottRERA “REFE
H” NRE, BE “HHE” 1%?_ SIEARRNEFIESE

2.7 ¢ EEENJ?WBE T BORIBIEIR © R EERHIS R
> |oTDB > @R > root” , EEXNAVEMEE, B

BEAR HE&%E, AIEITRAY BT . Bk .

“B” . 9E7 8 ‘BiRR” BUR, BE ‘AT’ RF.
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4 Y MRS A AR

ARSS

PREERIIAUR

HetuEngine

1.

2.

T EEEAEWBE” AOFRAE hiksE “ %ET'%{’E;’EEHS%W
> Hive 7 , @ik “HiveBIERZ YR

T EEENJ?WBE 7 BIFRAE kIR ’iE%{’EEﬁEfJ%f"{
> Hive > HiveiZEUR” , RIBRAEIESIHS, Ti%R
BENGR, Bd “HE” RF.

Ll
o HFEIAHIEES, ERHEMBFRENSIR: ik ‘&8 .

O FAERUAMUEET, SAMERIHEMAFRANIR: i “H
BR” #0 “HBN7 o

Flink

i EERRNIR” RIRIERIEE R EERAIS T

> HDFS > {4 &% > hdfs://hacluster/ > flink ” , 4
% . ‘B ‘T, BT “BlER :J?WBE”
=B+ ‘RS R[],

£ “BCERRPIR” BORISIEERE “ AR EER RIS I
> Yarn > iBEPRA\TI > root” , AiEdefaulthy “183Z” ,
BE “BE’ R Fo

B
g Estate backendIHDFS, fIaliEEstate backendBHRH
"hdfs://hacluster/flink-checkpoint", ZEEI#A"hdfs://
hacluster/flink-checkpoint"B&®EE “i£” . “B” 1 “#
77 DR,

Kafka

Impala

Oozie

i BCERBRDIRT RORASHIRR © R RIS

> Oozie > BEEAFR” , BF “HE” =

miEfAE, T “ EEE’%EEJEME 7 IRAS ISR “ FRE
B9 F > HDFS > 3‘(1#,%2?6 7, Ak “hdfs//
hacluster” E/J “ :l:,” . “-—|” %D “;;l’/— ”» $E5 “Eﬁ
E” FF.

- RERAE, T IR RISPIEE AR EERI ST

>Yarn” , Wik “SERFEERIBENUR” , BE ‘BT
*’=o

$W|3 BE R > R > AFE > MIAFPAR” , g IEeE— 1 BRE, Fia

developgroup .

FRA BFE g > R > AR > K

“ﬂﬂﬁﬁ):'” ’ ﬂﬂ’EﬂﬁUI*E@UE—/I\ﬁHF'o

S5 EEHRFRA, flilldevelopuser, 1%8R3=4-21EFBNAIAFEEMNFTINANBARA,
H4rEmtEdeveloproleBVERIE, &BF “HE” .
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& 4-2 FARPEEMABPEYIE

ARSS B | ENAREFA
=
3
B
HDFS . | i\ developgroupfsupergroupl, &EH “FH”" K

Hl | supergroup,

Mapreduce | # | JDAdevelopgroup?H.,
/Yarn M

HBase ¥l | iMAhadoopfH.
M

Spark # | iiAdevelopgroupH.

’fﬁ/ ERPEEEKafka, NESERNkafkaadminFEF4E.,

8

Hive ¥l | bOAhiveZH,
M/
A
Ml

Kafka # | iliAkafkaadminZg,
il

Impala # | S NimpalaflsupergroupfB, EH “FAH” B
#l | supergroup,

HetuEngin | A | i0AhivetH, IREBH “FH” Hhive,
e M

ClickHouse | A | il \developgroup#supergroupfE, iREBH “FH” 7
#l | supergroup,

Oozie A | ’liAhadoop. supergroup. hivefH, ZE{EAHiveZsLHl, %
M | BRPEEENETFEERAIHIveEIE, tNhive3,
Flink A | i\ developgroupflhadoopfH. iREBH “FH” F
¥l | developgroup,
i8E

HEPEEEKatka, NECIZEAFlinkfIKafkaBHHR S EEEE,
T E NI EFlinkEANER TR KafkaBHE RV ER Rl B IS ER B (S,
FISBIZERIFLinkBE I “kafkaadmin” B,

loTDB ¥l | hiXNiotdbgroup?H,
I8

H$R6 WIRBRSEA T Ranger£iX, BIESAFE, BRTRFRANBFPARRASEERIN
PRSI, FEi@iIRanger WebUIWFFELE FIFATKEXRIMAE/AFERTIR, BIFR
{ET S5 R EAHIIRRIERX NI R RISREET

$B7 7TEFusioninsight ManagerRHEIEE “FR4 > R > AR , EAFPEIEE
developuser, SEHIRIE “BL > TEHIMEER THAMPEREXY, REERES
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EIFEFRY “userkeytab” 5 “krb5.conf” {4, Keytab3{4RF1Et$HI i+t
TREINE, BAREREESERRSNARERIES.

AR

WNRABPERBEZAN, FELESHREREE FEIMEERENE, SNEERNSRER
“Password has expired - change password to reset” , SXZEIAIFELEMK .

R
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F&tER (LTS bR ) 5 PUEFFA MRS B4R

5 HUEFFA MRS H{4R A

5.1 BREF A4 HBase W

HBase2— BRI &M . Sitat. EMs. aIREINSHINFERS . HBaseiRitBiR
ERRBRXRELEEEGESESHIRENIBRME

HBasefF =B NI MF=:

o AHMEBBEHUE (TBEPBRIILLL)

o EBHBESFMHE.

o EBESEHIEPIISAIMBEHIEN.

o EBERIFHIRGEREN

o BETEREIRMMBLEMILFNIEEUBIEURE.

MRSYIIMRIM T ETFHBaseBHRIN FAFFAHGITIE, ALHATIESEOIEMRSE

B, SREASAEOTREAEAR B TRFEN, BFSEBMRSERFHAIHBasesR
Bl BiEEAN. RoIBIE. RMRFERIE.

£l32 MRS HBase £EE¥
1. MI— O EEHBaseHERIMRSERY, ¥ I55SNIWTEEN ERE,
(1 %88

AZLEEAIMRS 3.1.00RARIERF 6, HEEEHadoop. HBaseBit, EEFHFIS
KerberosiAiE .

2. BE “VEWX” , FREMRSERFCZERIN,

5-1 &EB¥WLRLIN
Z#3/1D SRR sepram BER ¥

MRS_demo

Vino tEme , MRS 3.1.0 SR 5 AT
42184f5e-ab21-4377-a258-e1d0f58a0b54 = =
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MapReduce f

Fiigr (LTShR)

kS5

5 HYEFF & MRS BN

HEENRFAEE X4

£ EBFCERINfE, ERFusioninsight Manager8Z2RTHA TIELZ2INERIEETA
Fo
1. &% “RE >R > BF > RIAFRY , AfgAFRRESIE— N ANERF, 6
UNdevelopuser,

“FF4E” FIOAN “hadoop” FBF4H.
BAFtERRE, [FERFHENdevelopuserfAFPZE R Fusioninsight Manager, 1R
ERERNMEHIEEN .

2. {#MHRangerEE R AP rangeradminZxzRanger WebUITRH .
rangeradmin P EZIAZRE S “Rangeradmin@123” , FHRSIIES WEPK
S5—H&R.

3. fERangerERH&EE “HBASE” XIGHIBMLHEHEZFRM “HBase”

4. B “Policy Name” &FRJ9 “all - table, column-family, column” $2{EFIRY

o

5. £ “Allow Conditions” XigiFriBsRBE AiFsR4, “Select User” 3 AEFEEAIFE
&R, “Permissions” 74k “Select/Deselect All”

6. B “Save” .

{EAadminf P& FFusioninsight Manager, %% “Z&% > R > BR” , A~
FadevelopuserfUIEEIIEE “BL > TEHIANEER THINEERESXYE, REFER
FREBFRZAFH “userkeytab” 45 “krb5.conf” X4,

e “EERY > Wi > BE > THERIR , “GEEPREET REN “XEENX
>, BE ‘BT, SHEFPRNAEENERENSHEER MRS AR it
RRIE

flan, ZEPiRECEXIEFEFRE S “Fusionlnsight_Cluster_1_Services_Client.tar” , f#
[E/E18% “Fusioninsight_Cluster_1_Services_ClientConfig_ConfigFiles.tar” , #44Ef#
[Ez3 .

1. HAERIRECE NGB EREZ
“FusionlInsight_Cluster_1_Services_ClientConfig_ConfigFiles\HBase\config” ,

SRENERS-1HRXECEN .

* 5-1 BEXH
BeE 4 e
core-site.xml Bc&Hadoop CorelFHi=#],
hbase-site.xml BcEHBasei ¥ S %
hdfs-site.xml BCEHDFSIEHSE,

2. SFIBEBRTAR “hosts” MARRIRFR A ithosts e, HARAMZREES
BBIEBRT “hosts” HHEFFIHAISENENE LEE,
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MapReduce 5%

FitEm (LTS bR ) 5 RIEFF & MRS HIER
MER
- EAXEY, EERFRAMINMESMRSERMENSFEEERE, BELUBIISIEEIP
B LIHIEMRSEERS
- MRAMAFEINMESMRSERATANERE, BILUSHENTIRERER, Harg Lt
EEERINIZ T,
- WindowsZitthostsSATFRER 12245 “ C\WINDOWS\system32\drivers\etc
\hosts” .
TR
KRBT F2

B BEFREGUIREESI TR

TG TEAMaven TIEFRMECEN 4, HAEANEREFEXALRTIER, I5F
B FRESRAIREEEGI TR .

IRIBEERFRANEIRERINAIND S, FEFHERENMRSAEXRIFGI TIE o

BIINAETTIARIINRBIA “hbase-example” #4, FREXBIL: https://
github.com/huaweicloud/huaweicloud-mrs-example/tree/mrs-3.1.0/src/hbase-
examples/hbase-example,

L2 AMFERIDEATESAEFFITIE, FfFMavenTiE FEAEXKHRE, BMEISE
REHENEFAITE.

5-2 HBase £ T2~

hbase-example
Jdea
src
main
Java
resources
w hbase-example.iml
pom.xml
4 README.md
External Libraries

Scratches and Consoles

At EFMaven R SDKIEX2H/E, HAITESBEMIIEMEXKRE .
$R|3 KEENAFRECE S RENAISEBHEC B S K FA FIAIE S A i E TR TR2RY

“../src/main/resources/conf” BR T,

B4 7£ “com.huawei.bigdata.hbase.examples” BRI “TestMain” S5 (&L
“userName” HSCFRRIFR, #I0 “developuser” ,

private static void login() throws IOException {
if (User.isHBaseSecurityEnabled(conf)) {
userName = "developuser";

//In Windows environment
String userdir = TestMain.class.getClassLoader().getResource("conf").getPath() + File.separator;
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MapReduce 5%
Faiges (LTS hR) 5 HEFFA MRS 844K FB

//In Linux environment
//String userdir = System.getProperty("user.dir") + File.separator + "conf" + File.separator;

LoginUtil.setlaasConf(ZOOKEEPER_DEFAULT_LOGIN_CONTEXT_NAME, userName, userKeytabFile);
LoginUtil.login(userName, userKeytabFile, krb5File, conf);

}

GRS, BERAPFAE— T NARER, BTFEEEWHIFERALVSHNARE
%\, ANl SBSRERIZNT

Fs g

1 RIEEBEEeIEE.

2 SANRF#EE.

3 BN “HBEER” Jik, ERFPERTIMEAFZERN. RIRFHER
4 RIERFRSEERP TR,

5 RIERFERRITEIR,

6 NRAEEMNEE, B RRSIHEMFZRESI.

7 RF#ER, MRRAERERTZABFREE.

8 ANSSHERE, MRRAAEEER.

FIaNLA el P E B ERHE B B fEcom.huawei.bigdata.hbase.examples&H
“HBaseSample” ZEHItestCreateTableJ5iEH,

public void testCreateTable() {
LOG.info("Entering testCreateTable.");
TableDescriptorBuilder htd = TableDescriptorBuilder.newBuilder(tableName); //GIFEFRIEIART
ColumnFamilyDescriptorBuilder hcd =
ColumnFamilyDescriptorBuilder.newBuilder (Bytes.toBytes("info")); //CIEE | iEimIA T
hcd.setDataBlockEncoding (DataBlockEncoding.FAST_DIFF); //iRBYmi3&i%, HBasei2{it T DIFF,
FAST_DIFF, PREFIX=FhmiD&Eix
hcd.setCompressionType(Compression.Algorithm.SNAPPY);
htd.setColumnFamily (hcd.build()); //ZRINFIFERIEIRFEIREHATGF
Admin admin = null;
try {
admin = conn.getAdmin(); //ZREXAdmMInITSR, AdminiZt TER. IR, KEREREFE. 1B
DEREENITN G HREEHI AR BRRZIRE o
if (!admin.tableExists(tableName)) {
LOG.info("Creating table...");
admin.createTable(htd.build());//fARRAdmMInAIEEER X
LOG.info(admin.getClusterMetrics().toString());
LOG.info(admin.listNamespaceDescriptors().toString());
LOG.info("Table created successfully.");
}else {
LOG.warn("table already exists");

}
} catch (IOException e) {
LOG.error("Create table failed " ,e);
} finally {
if (admin != null) {
try {
admin.close();
} catch (IOException e) {
LOG.error("Failed to close admin " ,e);
}
}
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}
LOG.info("Exiting testCreateTable.");

}
----G5R
wEHETER
£181 BEFHIDEAGIBMavenEOAY “Reimport All Maven Projects” , i#{TMavenIi B4
JI[1E=8

5-3 NNEFHITIE

Reimport All Maven Projects

&y
& Lifecycle S
clean g
validate g
compile =
test :’r
package
verify =
i ) =
install B
site E—
=]
deploy
& Plugins )
il Dependencies =
3
=
=
o
Eo
=
o
=}
&
=
=
Fe
I
=
=7}
=
@
o

TE2 RmFETER.
1. &} “Maven > #EBITIESH > Lifecycle > clean” , & “clean” izfTMaven
Hcleands <o

2. EE “Maven > A TFESH > Lifecycle > compile” , & “compile” i&1T
MavenHJcompile®s<
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5-4 Mavne T B clean #1 compile

- 2 Gt ¢ v O -
Mawven o
Sk 1 + m « & T
= Profiles

1 hbase-example
- Lifecycle

clean

validate
test
package
verify
install
site
deploy
& Plugins

il Dependencies

=

w

uaARly 3

SHSE| malaay AL ﬁfj

aseqeied ([

UoIEpIEA UERE 5

#RiZ5Thk, FTED “Build Success” , & pktargetBH.

[INFO]
[INFO] BUILD SUCCESS

[INFO]
[INFO] Total time: 21.276 s
[INFO] Finished at: 2023-05-05T14:36:39+08:00

[INFO]

E1TIERF .

A “TestMainjava” X4, 1%&#F “Run 'TestMain.main() '”

o
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5-5 iz17iEF

PRI TECT\ earmnilas mrrassd

- hbase-example [\ TES

dea

src

rn.afrr [HiCode] Cmetrics Ctrl+Al+Q
il | 18 [HiCode] Code Check Alt+Shift+H
ccum.lhuawm Q [HiCode] Code Check-Incremental Check Alt+Shift+E
ilgj:z::f & [HiCode] Code Check-FindBugs Ctrl+Shift+5
A F‘hoen'l;E['-| [HiCode] Code Commit 2

B TestMioi 2% [HiCode] Auto-reformat
& TestMult [7%. [HiCode] Code Style Check and Auto-fix Alt+Shift +K

hadoop.sec WLode] Ada | '
CREE [HiCode] Merge Request »
conf New L
hadoop1Dom: 2{ Cut Cirl+X
hadoopDomai  Copy 3
.1 logdj.propertie [] Paste Ctrl+V
target Find Usages Alt+F7
pom.xmil Renibion -

2 README.md

Il External Libraries Rebwcar g
@ Scratches and Consoles Add to Favorites L
Browse Type Hierarchy Ctrl+H
Reformat Code Crrl+Alt+L
Optimize Imports Cirl +Alt+0
Delete... Delete

Terminal: Local +

Build Module "hbase-example’

Run TestMain.main{)’

Ctrl+Shift+F10

5 EEEUg 85!!: =|n.m=m||

0 Run TestMainmain()’ with Coverage
5 Run 'TestMain.main()’ with

Edit ‘TestMain.main(}'...

Show in Explorer

‘Java Flight Recorder’

#1184 hbase-exampleBFIEITAING, EITERINT, RFEXRFRIEMIINIT .

2023-05-05 15:05:27,050 INFO [main] examples.HBaseSample: Table created successfully.

2023-05-05 15:05:27,050 INFO [main] examples.HBaseSample: Exiting testCreateTable.

2023-05-05 15:05:27,050 INFO [main] examples.HBaseSample: Entering testMultiSplit.

2023-05-05 15:05:31,171 INFO [main] client.HBaseAdmin: Operation: MULTI_SPLIT_REGION, Table Name:
default:hbase_sample_table, procld: 21 completed

2023-05-05 15:05:31,171 INFO
2023-05-05 15:05:31,172 INFO
2023-05-05 15:05:31,172 INFO
2023-05-05 15:05:32,862 INFO
2023-05-05 15:05:32,862 INFO
2023-05-05 15:05:32,862 INFO
2023-05-05 15:05:36,627 INFO
2023-05-05 15:05:36,627 INFO
2023-05-05 15:05:36,627 INFO
2023-05-05 15:05:37,912 INFO

[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:

of the table hbase_sample_table

2023-05-05 15:05:37,912 INFO
2023-05-05 15:05:37,915 INFO
2023-05-05 15:05:39,939 INFO

[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:

MultiSplit successfully.

Exiting testMultiSplit.

Entering testPut.

Put successfully.

Exiting testPut.

Entering createlndex.

Create index successfully.

Exiting createlndex.

Entering createlndex.

Successfully enable indices [index_name]

Entering testScanDataByIndex.
Scan indexed data.
Scan data by index successfully.

N5k 01 (2024-12-06)
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2023-05-05 15:05:39,939 INFO [main] examples.HBaseSample: Exiting testScanDataByIndex.
2023-05-05 15:05:39,941 INFO [main] examples.HBaseSample: Entering testModifyTable.
2023-05-05 15:05:40,191 INFO [main] client.HBaseAdmin: Started disable of hbase_sample_table
2023-05-05 15:05:41,322 INFO [main] client.HBaseAdmin: Operation: DISABLE, Table Name:
default:hbase_sample_table, procld: 53 completed
2023-05-05 15:05:42,230 INFO [main] client.HBaseAdmin: Started enable of hbase_sample_table
2023-05-05 15:05:43,187 INFO [main] client.HBaseAdmin: Operation: ENABLE, Table Name:
default:hbase_sample_table, procld: 65 completed

2023-05-05 15:05:43,187 INFO
2023-05-05 15:05:43,187 INFO
2023-05-05 15:05:43,187 INFO
2023-05-05 15:05:43,278 INFO
Guangdong

2023-05-05 15:05:43,279 INFO
2023-05-05 15:05:43,279 INFO
2023-05-05 15:05:43,279 INFO
2023-05-05 15:05:43,279 INFO
2023-05-05 15:05:43,576 INFO
2023-05-05 15:05:43,576 INFO
2023-05-05 15:05:43,577 INFO
2023-05-05 15:05:43,577 INFO
2023-05-05 15:05:43,578 INFO
2023-05-05 15:05:43,578 INFO
2023-05-05 15:05:43,578 INFO
2023-05-05 15:05:43,578 INFO
2023-05-05 15:05:43,578 INFO
2023-05-05 15:05:43,578 INFO
2023-05-05 15:05:43,578 INFO
2023-05-05 15:05:43,578 INFO
2023-05-05 15:05:43,578 INFO
2023-05-05 15:05:43,883 INFO
2023-05-05 15:05:43,883 INFO
2023-05-05 15:05:43,884 INFO
2023-05-05 15:05:44,388 INFO
2023-05-05 15:05:44,388 INFO
2023-05-05 15:05:44,388 INFO
2023-05-05 15:05:44,388 INFO
2023-05-05 15:05:44,389 INFO
2023-05-05 15:05:44,389 INFO
2023-05-05 15:05:44,389 INFO
2023-05-05 15:05:44,389 INFO
2023-05-05 15:05:44,389 INFO
2023-05-05 15:05:44,389 INFO
2023-05-05 15:05:44,389 INFO
2023-05-05 15:05:44,389 INFO
2023-05-05 15:05:44,389 INFO
2023-05-05 15:05:44,586 INFO
2023-05-05 15:05:44,586 INFO
2023-05-05 15:05:44,586 INFO
2023-05-05 15:05:45,819 INFO

[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:

[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:

of the table hbase_sample_table

2023-05-05 15:05:45,819 INFO
2023-05-05 15:05:48,084 INFO
2023-05-05 15:05:48,084 INFO
2023-05-05 15:05:48,084 INFO
2023-05-05 15:05:48,237 INFO
2023-05-05 15:05:49,543 INFO

2023-05-05 15:05:50,645 INFO
2023-05-05 15:05:50,645 INFO
2023-05-05 15:05:50,646 INFO
MasterService

2023-05-05 15:05:50,652 INFO
main.

2023-05-05 15:05:50,654 INFO

[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:
[main] examples.HBaseSample:

Modify table successfully.

Exiting testModifyTable.

Entering testGet.
012005000201:info,address,Shenzhen,

012005000201:info,name,Zhang San
Get data successfully.

Exiting testGet.

Entering testScanData.
012005000201:info,name,Zhang San
012005000202:info,name,Li Wanting
012005000203:info,name,Wang Ming
012005000204:info,name,Li Gang
012005000205:info,name,Zhao Enru
012005000206:info,name,Chen Long
012005000207:info,name,Zhou Wei
012005000208:info,name,Yang Yiwen
012005000209:info,name,Xu Bing
012005000210:info,name,Xiao Kai
Scan data successfully.

Exiting testScanData.

Entering testSingleColumnValueFilter.

Single column value filter successfully.

Exiting testSingleColumnValueFilter.
Entering testFilterList.
012005000201:info,name,Zhang San
012005000202:info,name,Li Wanting
012005000203:info,name,Wang Ming
012005000204:info,name,Li Gang
012005000205:info,name,Zhao Enru
012005000206:info,name,Chen Long
012005000207:info,name,Zhou Wei
012005000208:info,name,Yang Yiwen
012005000209:info,name,Xu Bing
012005000210:info,name,Xiao Kai
Filter list successfully.

Exiting testFilterList.

Entering testDelete.

Delete table successfully.

Exiting testDelete.

Entering disableIndex.

Successfully disable indices [index_name]

Entering droplndex.
Drop index successfully.
Exiting dropIndex.
Entering dropTable.

[main] client.HBaseAdmin: Started disable of hbase_sample_table
[main] client.HBaseAdmin: Operation: DISABLE, Table Name:

default:hbase_sample_table, procld: 95 completed
2023-05-05 15:05:50,645 INFO [main] client.HBaseAdmin: Operation: DELETE, Table Name:
default:hbase_sample_table, procld: 106 completed

[main] examples.HBaseSample:
[main] examples.HBaseSample:

Drop table successfully.
Exiting dropTable.

[main] client.Connectionlmplementation: Closing master protocol:

[main] client.Connectionlmplementation: Connection has been closed by

[main] hbase.ChoreService: Chore service for: AsyncConn Chore Service had
[[ScheduledChore: Name: RefreshCredentials Period: 30000 Unit: MILLISECONDS]] on shutdown
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2023-05-05 15:05:50,655 INFO [main] examples.TestMain: ----------- finish HBase -----------------—-

.

5.2 {RiEFF & HDFS [Fd

HDFS ( Hadoop Distribute FileSystem ) E—MESETHEBAEGZ L, BERSE
AEEE, XFSEUEHERUNSHANHERSR, IEEEEAIEHIRER .

HDFSIERFUN T A5

o AMEBFEHUE ( TBEKPBLRAILLL )
o FERBHIFME

o TESHHEM

o FERIFHINY EaE

MRSIIIMRE T BT HDFSERHRIN BT AHFFI T, ANLEBTIESEEIEMRSERF
&, SRENFHSNEG TIRFAEREHTRIFREN, BFSEHMRSERFHRIHDFSX 4
FREE. XHBEN. ZE. BERFRIE,

£z MRS Hadoop ££&f

1. ME—EEEHadoopfBHHIMRSEERY, FI1552 WML HEN EEE,
(MARTY:

AN LAMBSERIMRS 3.2.0-LTS.1ARARIERF I, HitEEHadooptAt, EEEFRE
KerberosiAiiE .

2. BE “URIMEE” , FEMRSERFCERIN,

SN AT AR E X

SHR1

$ER2

S+IR3

B0 ING, B FFusionlnsight ManagerBlZ2FIF#E6 TR SIAERIEREA
Fo

e “RE > MR > BF > RMIART , SRR REeIE—MWLIER, fia

developuser,
“FFH” FT|ION “supergroup” FIFE,

R RG5> R > AR” , ERAFP&A “developuser” BURIEIIER “BZ > T
HINEERE 'I;E{?AEE%?ESZ#, RERBESEZBFR “userkeytab” X145
“krb5.conf” o

WeE “ERE > MK > BB > THERIR , “GEEPREE" REN “NEENX
!g T, BE WET , FEERPIRXEGEEMERENESIER FRE IR At
REo

BN, ZERPiRECENEEFEE I “Fusioninsight_Cluster_1_Services_Client.tar” , f#
[EE18%) “Fusioninsight_Cluster_1_Services_ClientConfig_ConfigFiles.tar” , 4*£Ef#
[EZ35

1. HAERIRECE XA REERER
“FusionInsight_Cluster_1_Services_ClientConfig_ConfigFiles\HDFS\config” ,
FRENZRS-2F R E X E .
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MapReduce fg5%

F&tEm (LTS bR ) 5 RIEFF & MRS HIER
+=5-2 e BN
BB {EF
core-site.xml Ei&Hadoop Corei¥fH&#,
hdfs-site.xml BLEHDFSIEHASE

2. SHREERTH “hosts” XAHRIAREIAMhostsX e, HRRAMNZRMES
BBIEBRT “hosts” HHETFIHAISENENSE LEE,

(MARTY:

- EARLEY, EEREAMIMESMRSERENSFERE, BELUBEITSIEEIP
RS IHIEIMRSEERE

- WRAMAAESMRSERAT S MERNE, tWalLUSHEGTERER, Barg Lk
EEERENIZETT,

- WindowsZtthhostsSIAFMERRE5):  “C:\WINDOWS\system32\drivers\etc
\hosts” .

-

RENFBI TR
SE BITHRER RIS TR .
TEEAITROMaven TRIFSAREY S, FEAMREFEXFLIE, T8%
B FHRG R GI TAZ .
IRIBEBRAEEI NN, FHARIIMRSIEXAEFITIE.

FIINAS BiZSXIRREIA “hdfs-example-security” #45, $xEXitit: https://
github.com/huaweicloud/huaweicloud-mrs-example/tree/mrs-3.2.0.1/src/
hdfs-example-security,

$E2 FERIDEATESAHAITIE, F5Maven T FHMAXEKNE, BRRFETSE
BCEFHFSNFFITIE.

5-6 HDFS &4 TiEpl
hdfs-example-security [HDFSTest]

Jidea

conf

src

main
Java
com.huawei

bigdata.hdfs.examples
£’ ColocationExample
£ HdfsExamplejava

hadoop.security

AitECEFMaven R SDKIEX2H/E, HHI TR BEmMIIEMEXKRE .
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I3 BESNAFARE PRV ER R E R AP NE XS I ETERES TIZRY
“conf” BRT,

T4 EHDFSHFITRERAEP, FRNOHEGIRE, FRNAEREARE, SEELXLZEIANIE
#0TsZooKeeperiAil

KRR, RFEELAIHBasedkZooKeeper, FTLMERERIZSIAMEIBRIA,

£ “com.huawei.bigdata.hdfs.examples” BRI “HdfsExample” ZEH{E24

“PRNCIPAL_NAME” ASEFRAFE, 5130 “developuser” o
private static final String PATH_TO_HDFS_SITE_XML = System.getProperty("user.dir") + File.separator +
"conf"
+ File.separator + "hdfs-site.xml";
private static final String PATH_TO_CORE_SITE_XML = System.getProperty("user.dir") + File.separator +
"conf"
+ File.separator + "core-site.xml";
private static final String PRNCIPAL_NAME = "developuser";
private static final String PATH_TO_KEYTAB = System.getProperty("user.dir") + File.separator + "conf"
+ File.separator + "user.keytab";
private static final String PATH_TO_KRB5_CONF = System.getProperty("user.dir") + File.separator + "conf"
+ File.separator + "krb5.conf";

AEFITREH, EFUSHSNALBENT.

LA “/user/hdfs-examples/test.txt” SHRIEREMBREIRIESB], BAHDFSIIHRIE

NERIERIE:

BT R RSN,

BlZEFileSystemIJ&: fSystem,

EAfSystemAImkdiniZORIEB R .

T RBfSystemBlcreatetz [ 6liEFSDataOutputStreamX3gR : out, {FEHoutAYwrite

FEBNEIE

5. JERfSystemAYappendiZ Gl FSDataOutputStreamIJ&R : out, {FEFouthy
write75iEIENMNBE NEHE -

6. AMfSystemfJopenizEIZEFSDatalnputStream3I&K: in, {ERINAreadf5iEIE
B34

7. iERfSystemrhfdeleteiZ OMIPR S .
8. ERfSystemfdeleteiZMIBRITI4SE

AN =

TR
WEHEITER
1 BEHEIDEARIIMavenEOHY “Reimport All Maven Projects” , i#fTMavenIn B &k
Ji[1E=78
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Reimport All Maven Projects

: G
& Lifecycle £
clean =
validate %
compile =
test %
package
veri =
: verify =
install =
site g
3]
deploy
7 Plugins "
il Dependencies E
=

TE2 mFETER.
1. &R “Maven > BHITEESF > Lifecycle > clean” , W& “clean” izfTMaven
Hcleands <.

2. &R “Maven > EBITEEZH > Lifecycle > compile” , W& “compile” i&fT
MavenfJcompile®s<

RIFFSH, FJED “Build Success” , “HEpktargetEHH .

[INFO]
[INFO] BUILD SUCCESS
[INFO]
[INFO] Total time: 21.276 s

[INFO] Finished at: 2023-05-05T14:36:39+08:00
[INFO]

£E|3 BTRERF.

AT “HdfsExamplejava” 3214, %8 “Run 'HdfsExample.main() 7

STRERA 01 (2024-12-06) IR © ERRBRABRAT 37



MapReduce 5%
Fr&tEr (LTS bR ) 5 PUEFFA MRS B4R

5-8 iz17iEF

ct Hdf=Fvarmnl=

B Hd Mew >
hadoop.: 2% Cut Ctrl + X
& Kerbe [B Copy Ctrl+C
£ Login Copy Path...
target 0 paste Ctrl+V
o -gitignore Find Usages Alt+F7
m HOFSTestiml Analyze »
pom.xml
Illl External Libraries Refactor ’
Scratches and Consoles Add to Favorites g
Browse Type Hierarchy Ctrl+H
Beformat Code Ctrl+Alt+L
Optimize Imports Ctrl+Alt+0
Delete... Delete
Build Module 'HDFSTest'

Run: HDFSTest [compile]
- : HDFETest lcomnpil

;A HEIETRINGE, BITERWT, RVBERIUHEIERINNT .

2217 [main] INFO org.apache.hadoop.security.UserGrouplnformation - Login successful for user
developuser using keytab file user.keytab. Keytab auto renewal enabled : false

Run 'HdfsExample.main{)’ Ctrl+Shift+F10

3529 [main] WARN org.apache.hadoop.hdfs.shortcircuit.DomainSocketFactory - The short-circuit local
reads feature cannot be used because UNIX Domain sockets are not available on Windows.

4632 [main] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - success to create path /user/hdfs-
examples

5392 [main] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - success to write.

8200 [main] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - success to append.

9384 [main] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - result is : hi, | am bigdata. It is
successful if you can see me.l append this content.

9384 [main] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - success to read.

9636 [main] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - success to delete the file /user/hdfs-
examples\test.txt

9860 [main] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - success to delete path /user/hdfs-
examples

10010 [hdfs_example_0] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - success to create path /
user/hdfs-examples/hdfs_example_0

10069 [hdfs_example_1] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - success to create path /
user/hdfs-examples/hdfs_example_1

10553 [hdfs_example_0] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - success to write.

10607 [hdfs_example_1] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - success to write.

13356 [hdfs_example_0] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - success to append.
13469 [hdfs_example_1] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - success to append.
13784 [hdfs_example_0] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - result is: hi, | am
bigdata. It is successful if you can see me.l append this content.

13784 [hdfs_example_0] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - success to read.

13834 [hdfs_example_1] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - result is: hi, | am
bigdata. It is successful if you can see me.l append this content.

13834 [hdfs_example_1] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - success to read.

13837 [hdfs_example_0] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - success to delete the
file /user/hdfs-examples/hdfs_example_0\test.txt

13889 [hdfs_example_1] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - success to delete the
file /user/hdfs-examples/hdfs_example_1\test.txt

14003 [hdfs_example_0] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - success to delete path /
user/hdfs-examples/hdfs_example_0

14118 [hdfs_example_1] INFO com.huawei.bigdata.hdfs.examples.HdfsExample - success to delete path /
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user/hdfs-examples/hdfs_example_1

R

5.3 {EFFA Hive JDBC N

Hive@— MNHRAY, 3 EHadoop FHIEURCEIESS, 1RIHEEISQLAIHQLIESERIE
SR, EEARIERBHQLES BahigitpMapreduce{EEakSparkiEss, M
Sehk¥dHadoopEREhF AR EEURHITEIIF DT -

HiveEZ4F =0T

o BEIHQLESIFERZRISTAEIEIREN. FHiRfIE (ETL) -
o BIEHQLEMBEEMUEIES .

o  REMIEUBEEFEIST, SIFISON. CSV. TEXTFILE. RCFILE. ORCFILE.
SEQUENCEFILEZEF#EEL, HISEEXT E.

o BMEPUREZSIU, SZIFIDBCGEO,
HiveRVEZN AT ESSMRENRELS T (MBESH, EEREDIT) « ARUERIEL
EEE (BPTASH, XESX, KERETR) FH=RT.

MRSIFFMEME T ETFHive BHRIN R LA TE, ALHATIESECIZMRSERF
&, SRENFHS NG TIEFAEREHITRIFEN, AFSCIIMRSERFPAIHiveRAYE!
. HUERRA . EEVERIE

Bl%Z MRS Hive 5EE¥
1. BWIX—MEEEHive BHHIMRSEERE, #1552 NWIEENER,
(MEEY::
AN UAMGZAIMRS 3.1.50RAHIEEE G, BB EHadoop. HivelBit, SEBEFS
KerberosiAiif o
2. BB “IZBIMASL” , FHFMRSEEEFOIRERLII.
R N A AT E S
$I1 ERCERINGE, BFFusioninsight ManagertiZ AT #E4 TIRL SINFHIEREFH
Fo
R R > R > AR > RINAR T, EFEERREIE—MWLER, fian
developuser,

“FF4E” ZN “hive” . “supergroup” FAFH,

B2 ER RS > R > BFR” , EARPAEA “developuser” HHR(EFIIEE “BEE >
HINEER" TEIANEEEY, FRERREEEEZAFH “userkeytab” X455
“krb5.conf” {4,

SIR3 EFE R > S > BE > TEEFPR , EEREFREE REN “(NEREX
®”, BE ‘AR’ FEEPRNEEERERIENSHEIET FHEF RS
BRIE
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flan, ZEPiRECEXIEEFEE S “ Fusionlnsight_Cluster_1_Services_Client.tar” , f#

[E/E18%! “Fusioninsight_Cluster_1_Services_ClientConfig_ConfigFiles.tar” , #*4Ef%
Ez3 .

1. HAERIREEXAREERRER
“FusionlInsight_Cluster_1_Services_ClientConfig_ConfigFiles\Hive\config” , ¥k
EXHivelBXECE 14 .

2. SHREERTH “hosts” MAHRIABREIAMhostsX e, HRRAMZRMES
BBIEBRT “hosts” HHETFIHAISENENE LEE,

(1 88
- EAXEKAY, EERFRAMINESMRSERIENSFTEERE, BERLUBIT4IEEIP
RS XIAIEIMRSEERE .
- WindowsZtthostsSIHTFRER 12285 “ C\WINDOWS\system32\drivers\etc
\hosts” ,
-

RENEFBI T
SE B THRE GRS TR .

TEAEG TEAMaven TIEFRMEEN 4, HAEANREFEXALRIER, J5F
B FHRRSRAIREE G T2 .

IRIBEERFRAEIERINAID ST, FRFHERENMRSIBXFGI TIE

BIUNAETIH=XIRIRE “hive-jdbc-example” #5451, 3RENtBLE: https://
github.com/huaweicloud/huaweicloud-mrs-example/tree/mrs-3.1.5/src/hive-
examples/hive-jdbc-example,

£ AHERIDEATESAEFAITIIE, FFMavenTIE FEAAXEKME, BINREUTS%E
BCEFSNFAITIE.

5-9 Hive ##6I TA27Rf1
hive-jdbc-example
idea
SrC
main
Java
resources
s, core-sitexm|
\| hiveclient.properties
= krbS.conf
logdj2.properties

= user.hivejaas.conf

pom.xmil

AtECEFMaven R SDKIEXSHE, HHI TR BEMIIEMEXKRE .

T3 BESNAH AR B PIRENAVER R E N AP E TS T2
“resources” R T
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T4 WFEEFTE 7 KerberosIAIEFIMRSEERE, TEHivetEHI TIZ(CIBH, FEEBXIAIE
£ “com.huawei.bigdata.hive.examples” 8HJ “JDBCExample” &4
“USER_NAME” HSCFRAFE, #la0 “developuser” ,
KRB5_FILE = userdir + "krb5.conf";
System.setProperty("java.security.krb5.conf", KRB5_FILE);
USER_NAME = "developuser";
if ("KERBEROS".equalslignoreCase(auth)) {
USER_KEYTAB_FILE = "src/main/resources/user.keytab";
ZOOKEEPER_DEFAULT_SERVER_PRINCIPAL = "zookeeper/" + getUserRealm();
System.setProperty (ZOOKEEPER_SERVER_PRINCIPAL_KEY, ZOOKEEPER_DEFAULT_SERVER_PRINCIPAL);
}
AEFIREFR, EFWSHSNFERIEINT:
1. HIEES.
a. tliEk, EREEZX “employees_info” ,
b. MEERESHIEIEREEFE “employees_info” H,
2. RS
Zitzcemployees_infofBZ/D&RIER,
3. MR,
R
wEFHEITIERF
$E1 GRiZIDBCHEBIRER:
FIDEAREA FHERE “Terminal” HANRIR, H1T78<mvn clean packagei#{T4m
8
i “BUILD SUCCESS” , FRndwmiEnkIl, ANTEFR. wmERINEESEFET
2H0target FAERMEHE “-with-dependencies” FERAYjartd .
[INFO]
[INFO] BUILD SUCCESS
[INFO]
[INFO] Total time: 03:30 min
[INFO] Finished at: 2023-05-17T20:22:44+08:00
[INFO]
TE2 EAMEIE—NERIEAETER, W “D\jdbc_example” , BERNBEZFEE
“-with-dependencies” FERYjar@RUHZIRET, HEZEFRTEIEFER “src/
main/resources” . GBI TR “resources” BR FHIFFEXHEHZIZER T,
$3 7EWindows CMDIME FHIT:
cd /d d:\jdbc_example
java -jar hive-jdbc-example- XXX-with-dependencies.jar
T4 HHIEITAING, BITERBNT, FREXHIveRIEIERITIIT.

2023-05-17 20:25:09,421 INFO HiveConnection - Login timeout is 0

2023-05-17 20:25:09,656 INFO HiveConnection - user login success.

2023-05-17 20:25:09,685 INFO HiveConnection - Will try to open client transport with JDBC Uri:
jdbc:hive2://192.168.64.216:21066/;principal=hive/hadoop.hadoop.com@HADOOP.COM;sasl.qop=auth-
conf;serviceDiscoveryMode=zooKeeper;auth=KERBEROS;zooKeeperNamespace=hiveserver2;user.principal=de
velopuser;user.keytab=src/main/resources/user.keytab
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2023-05-17 20:25:30,294 INFO JDBCExample - Create table success!
2023-05-17 20:26:34,032 INFO JDBCExample - _cO

2023-05-17 20:26:34,266 INFO JDBCExample - 0

2023-05-17 20:26:35,199 INFO JDBCExample - Delete table success!

.

5.4 RiEFF A Hive HCatalog N FE

Hive2— 1 FHERY, #EizfEHadoop ERVEURECEELR, RMEMUSQLAIHQLIESRME
EEE, EEARIERBHQLIES BalikifmMapreduce(E53akSpark(Es3, M
SeRXtHadoopEERF P IERYEERIRHTEIIM DT

Hive EB4F SN T:

o BEHQUESIFEAZHISTAEIEREN. s (ETL) o
o BIHQLERBEEMIEIES T,

o  EHIEUBEFEIST, SIFISON. CSV. TEXTFILE. RCFILE. ORCFILE.
SEQUENCEFILEZEFiEIEL, HZIFEENXT E.

o ZBMEPUREZSIU, SZFFIDBCEN,

HiveRVEZN AT S MENEELS T (MBEDH, EEREDIT) « ANUERIEL
EZE (BPTASH, XEsX, KERETR) FH=RT.

MRSIFFMRE T ETFHive BRIV AR A TR, ALIHATIESECIEMRSER:
5, SRERFASNEG TR TRFEN, ATSEMMRSERFPIIHIveZRATE!
2. IR EEERE.

632 MRS Hive £&f

1. WLZ—MEEEHiveBHAIMRSERS, ¥EE5SNWILTEENEE,
(1 #88

AN UAMMSERIMRS 3.1 50RARIERE I, B & Hadoop. HivefAit, &EBEFE
KerberosiAiE .

2. BE “VEWX” , FREMRSERFCERIN.

RN AT AREN
S| ERHOIEMINE, BRFusioninsight Manager i ATt Hive B RIBR

HCatalogfZFRIEEEERF .
TR “Ee > NR > BF > RNBRT , EFERRRESIE—MWER, fia

hiveuser,
“FP4E” FEIN “hive” . “supergroup” FAF4H.,
TEHRRERE P, BFIE{THCatalogheF, BlINZEBRH “/opt/client” o

e
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IREVEGI TS

SR BEFRIEGUSREGEGI T2

TEHFEGI TIEAIMaven TRRIFISMEE XM, AEAEEFEXALKIE, I5F
B FRRGUAIREEE G TR .

IRIBEERFRANEIERINAID 32, FEFHERENMRSIEXRIFGI TIE o

PINAETIZEXINREIA “hcatalog-example” ##4, 3REUtEE: https://
github.com/huaweicloud/huaweicloud-mrs-example/tree/mrs-3.1.5/src/hive-
examples/hcatalog-example,

$I2 FERIDEATESAEAITIE, F5Maven TR FHAXEKNE, BRRETSE
ECEFSNFFHITIE.

5-10 Hive HCatalog #{5 T2~

hcatalog-example
Jidea
src
main
Java
com.huawei.bigdata
£ HCatalogExample

pom.xml

AMEREIFMavenRSDKIBXEHIE, HHI TRRBENIEARRENE.
-

RmEFEITIER

$B1 fRi¥HCatalogtEfIiERs:
1. 7EIDEA MavenTBE&HO, i&iFcleanZinEH, HiTMaventagZidiz,
2. EEpackage&kdsEHA, HiTMavent@iEidiz.

5-11 3 8EGIRER

hcatalog-example
Lifecycle
clean
validate
compile
test
verify

install
site

deploy
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HEiH “BUILD SUCCESS” , FRImiFAIN.

ERINEESEREF TR “target” BR T4ERjarE “hcatalog-example-
XXXjar” o

[INFO]
[INFO] BUILD SUCCESS
[INFO]
[INFO] Total time: 03:30 min
1
1

[INFO] Finished at: 2023-05-17T20:22:44+08:00
[INFO

£I2 EFHive Beelinedn<1T, BIEMTHCatalogiE FoHrRIFERNREER

source /opt/client/bigdata_env

kinit hiveuser

beeline

create table t1(col1 int);

create table t2(col1 int,col2 int);
[aiREHER PN ETE:

insert into table t1 select 1 union all select 1 union all select 2 union all
select 2 union all select 3;

select * from t1;

oo +
| t1.coll |
oo +
[ 1 |
|1 |
| 2 |
| 2 |
|3 |
oo +

HI3 BEHjarE HEEEREFIRTERNLInuT RIS, B “/opt/
hive_demo” .

FWA NS EREHRE, BEAREFER. ERnEHBRFRENRTETE,
BiBeelineds 1T, MITLA TS
export HCAT_CLIENT=/opt/hive_demo
export HADOOP_HOME=/opt/client/HDFS/hadoop
export HIVE_HOME=/opt/client/Hive/Beeline
export HCAT_HOME=SHIVE_HOME/../HCatalog

export LIB_JARS=SHCAT_HOME/lib/hive-hcatalog-core-
XXX.jar,SHCAT_HOME/lib/hive-metastore-XXX.jar, SHCAT_HOME/lib/hive-
standalone-metastore-XXX.jar,SHIVE_HOME/lib/hive-exec-

XXX jar,SHCAT_HOME/lib/libfb303- XXX jar, SHCAT_HOME/lib/slf4j-api-
XXX.jar,SHCAT_HOME/lib/jdo-api-XXX.jar,SHCAT_HOME/lib/antlr-runtime-
XXX.jar,SHCAT_HOME/lib/datanucleus-api-jdo-XXXjar,SHCAT_HOME/lib/
datanucleus-core- XXX jar,SHCAT_HOME/lib/datanucleus-rdbms-fi-
XXX.jar,SHCAT_HOME/lib/log4j-api-XXX.jar, SHCAT_HOME/lib/log4j-core-
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$IE5

FIR6

5.5 RIEFF

XXX.jar,SHIVE_HOME/lib/commons-lang-XXX.jar,SHIVE_HOME/lib/hive-exec-
XXXjar

export HADOOP_CLASSPATH=SHCAT_HOME/lib/hive-hcatalog-core-
XXXjar:SHCAT_HOME/lib/hive-metastore-XXXjar:SHCAT_HOME/lib/hive-
standalone-metastore-XXX;jar:SHIVE_HOME/lib/hive-exec-
XXXjar:SHCAT_HOME/lib/libfb303- XXX jar:SHADOOP_HOME/etc/
hadoop:SHCAT_HOME/conf:SHCAT_HOME/lib/slf4j-api-
XXXjar:SHCAT_HOME/lib/jdo-api-XXX,jar:SHCAT_HOME/lib/antlr-runtime-
XXX.jar:SHCAT_HOME/lib/datanucleus-api-jdo-XXX.jar:SHCAT_HOME/lib/
datanucleus-core- XXX jar:SHCAT_HOME/lib/datanucleus-rdbms-fi-
XXX.jar:SHCAT_HOME/lib/log4j-api-XXX.jar:SHCAT_HOME/lib/log4j-core-
XXXjar:SHIVE_HOME/lib/commons-lang-XXXjar:SHIVE_HOME/lib/hive-exec-
XXXjar

(iR

LIB_JARSFIHADOOP_CLASSPATHREERjarBRIMRAS “XXX* BERIBELIFABIRAS
HITIER

{ERYarnZ FimiEaE5S

yarn --config SHADOOP_HOME/etc/hadoop jar SHCAT_CLIENT/hcatalog-
example-XXXjar com.huawei.bigdata.HCatalogExample -libjars SLIB_JARS t1
t2

2023-05-18 20:05:56,691 INFO mapreduce.Job: The url to track the job: https://host-192-168-64-122:26001/
proxy/application_1683438782910_0008/

2023-05-18 20:05:56,692 INFO mapreduce.Job: Running job: job_1683438782910_0008

2023-05-18 20:06:07,250 INFO mapreduce.Job: Job job_1683438782910_0008 running in uber mode : false
2023-05-18 20:06:07,253 INFO mapreduce.Job: map 0% reduce 0%

2023-05-18 20:06:15,362 INFO mapreduce.Job: map 25% reduce 0%

2023-05-18 20:06:16,386 INFO mapreduce.Job: map 50% reduce 0%

2023-05-18 20:06:35,999 INFO mapreduce.Job: map 100% reduce 0%

2023-05-18 20:06:42,048 INFO mapreduce.Job: map 100% reduce 100%

2023-05-18 20:06:43,136 INFO mapreduce.Job: Job job_1683438782910_0008 completed successfully
2023-05-18 20:06:44,118 INFO mapreduce.Job: Counters: 54

EESEIEITREE, #HAHive Beelinefi$1T, EAREXHIENS, BEEHIEDTS
R,

select * from t2;

e e +

| t2.col1 | t2.col2 |

e e +

[ |2 |

|2 |2 |

|3 [ |

e e +
+

-===2g

42 Kafka M

Kafka@— 1D HHANHEERM-ITHRS . SRABFINRITHRA 7 2EOUMSH4HE,
FERTAIEEFRAYRVERE .
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KafkaBRZEMAIHR: HEBAT. {THIRER. IZHEHIERE. BTKRE. RLIE.
FHE. FANEESF.

KafkaBal LM =

e SHM=E

o HERFAEIME

o DHAERZYE

o BT

e  #Fonlineflofflinetps=

MRSIFFMRM T B FKafkaBHRIN ARSI TIE, ALERATESECEMRSERE
&, SRENVFSNEG TIEAERHTRFREN, BT LIRlE8EILE,

AREDLNGIHRAIFT R B!

1. {EMKafkaZ ikt N Topic, TN Topickligit Topic,

2. FF&— Kafka Streams>epkERiaFITINEE, BITIEER A TopichASER, Fit
BEEEFRRENE, NiatTopicBZEEIE, S5iTERLKey-ValuefIHZ=
it

Bl MRS &E¥

oz

SER2

43

HEENRER

£B1

WE—NEEEKafkaBIEAIMRSEEE, BB NBWIEEN&EEE.
ARy

AR UAMESERIMRS 3.1.0ARAAIEERE G, BiEEEHadoop. KafkatBiE, EERfARFEKerberos
INIE

SERWIRING, EMRSERINE—TRA, EEHE IR, BMNRMFUSERE
FERSEHE IR,

PlinERiRZEEEEERET AP, £RAFRA “/opt/client” .
BERinLETHE, EEFRALIE “lib” BR, BFHEEXarE.
BLEEFimIEPRENBRPKafkatBXjarEHE “lib” BR.

FlINE PR ERN TEHIRERAEEET =AY “ /tmp/Fusioninsight-Client” B, #
TUTGS:

mkdir /opt/client/lib
cd /tmp/Fusioninsight-Client/Fusioninsight_Cluster_1_Services_ClientConfig
scp Kafka/install_files/kafka/libs/* /opt/client/lib

R

B FHRRGUSREME B T2 o

THAEG TEEMNMaven TIEFISMEEN 4, AERNREFBEXALTIR, I5E
B TFHRESUEIREEE G TR

IRIBEERFRAEIERINAID S, FEFHERENMRSIEXRIFGI TIE
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BIINAETT A= REIA “WordCountDemo” #431, REXtbIL: https://
github.com/huaweicloud/huaweicloud-mrs-example/tree/mrs-3.1.0/src/kafka-
examples,

£E2 FHERIDEATHASAEFAITRE, Fi5Maven TR FHAAXKIE .

AtFEcEFMaven R SDKIBX ST, HAITESEMINBMAXEKHRE, BFRIEY
SEREHSNFFITIIE,

kafka-examples
Jidea
src
main
java
com.huaweibigdata kafka.example
security

£ Consumer
£ ConsumerMultThread
t KafkaProperties
£ Producer
&' ProducerMultThread
£ SimplePartitioner
&' WordCountDemo

" WordCountProcessarDemo

>

ErBRER “WordCountDemo” &, @A KafkaiZ OKIKEVRITICHE, ASIEER
FIERDEFKIT, SRS IMRIEICEN, XERBREERUT:

2

static Properties getStreamsConfig() {
final Properties props = new Properties();
KafkaProperties kafkaProc = KafkaProperties.getinstance();
// Brokeritiiit5I3%, 1RIRERFLIRERECE
props.put(BOOTSTRAP_SERVERS, kafkaProc.getValues(BOOTSTRAP_SERVERS, "node-
group-1kLFk.mrs-rbmq.com:9092"));
props.put(SASL_KERBEROS_SERVICE_NAME, "kafka");
props.put(KERBEROS_DOMAIN_NAME, kafkaProc.getValues(KERBEROS_DOMAIN_NAME,
"hadoop.hadoop.com"));
props.put(APPLICATION_ID, kafkaProc.getValues(APPLICATION_ID, "streams-wordcount"));
/] YRR LETSTiFECE JISASL_PLAINTEXTEZPLAINTEXT
props.put(SECURITY_PROTOCOL, kafkaProc.getValues(SECURITY_PROTOCOL, "PLAINTEXT"));
props.put(CACHE_MAX_BYTES_BUFFERING, 0);
props.put(DEFAULT_KEY_SERDE, Serdes.String().getClass().getName());
props.put(DEFAULT_VALUE_SERDE, Serdes.String().getClass().getName());
props.put(ConsumerConfig. AUTO_OFFSET_RESET_CONFIG, "earliest");
return props;
}
static void createWordCountStream(final StreamsBuilder builder) {
// M\ input-topic IZHEANICH
final KStream<String, String> source = builder.stream(INPUT_TOPIC_NAME);
/] BBE key-value SE{EXIHITEER
final KTable<String, Long> counts = source
flatMapValues(value ->
Arrays.asList(value.toLowerCase(Locale.getDefault()).split(REGEX_STRING)))
.groupBy((key, value) -> value)
.count();
/] BITELERAT key-value {EXTM output topic ¥t
counts.toStream().to(OUTPUT_TOPIC_NAME, Produced.with(Serdes.String(), Serdes.Long()));
}
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(MEETY:
e BOOTSTRAP_SERVERSTHEIRIBERFLIRER, BoE HKafka BrokerBmBIEN B RiwA,

BidEEEfFusioninsight ManagerRE ik} “58f > IR3S > Kafka > SC5” &&EBrokersk
BEE .

e SECURITY_PROTOCOLBEZEKafkaBItyEE!, EARRAIG, BB “PLAINTEXT” .

|3 A “WordCountDemo.java” ARSHTIRE, BIEmIEEHITIIE, KEYTE
[ERYjar3Zf4.

fRiFjarBIF MR F I SEELInuxRIFURER .

Build Artifact

&% Laflea- v

Rebuild
Clean
Edit...

BT EERYjarsX 4 “kafka-demosjar” o
----#55R

& jar BRIFEEE
T BRFEENjar8 LEREFiRT =, FliNEER “/opt/client/lib” BFE T,
(] ¥ B8
WMRARNE T EEIFEEE PR T L e, TS jar e & REUE_ EIEEOBSXFR
Zh, AEBIIMRSEIFIZFIGERNN “HEE" TESAHDFSY, B@EIHDFSEF %
{ERhdfs dfs -getds S T HEIZFPinT A1,

e

EITEHEEER
B ERrootAFEREE 7 EREFIRIIT R
cd /opt/client
source bigdata_env

L2 BlIEMATopickiiti Topic, SHFFUTIBHIEENTopicBF/MEIF—H, BtiTopicAYiE
IBSRIgIZE Icompact,
kafka-topics.sh --create --zookeeper quorumpeerL#)IP#E4If.ZooKeeperZEimiE
#m[J/kafka --replication-factor 1 --partitions 1 --topic TopicE#7

quorumpeersL{fl Pibit AT B R EERFAUFusioninsight Manager®RE, £ “&Ef > RS
> ZooKeeper > S£f” REHEIA, SNHMUATR “,” 908, ZooKeeperZ Fimik:
w7 iBid ZooKeeperfRSECESEL “clientPort” Zif), EIAS2181,

BIAIHATLIA T R :
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F+IR5

kafka-topics.sh --create --zookeeper 192.168.0.17:2181/kafka --replication-
factor 1 --partitions 1 --topic streams-wordcount-input

kafka-topics.sh --create --zookeeper 192.168.0.17:2181/kafka --replication-
factor 1 --partitions 1 --topic streams-wordcount-output --config
cleanup.policy=compact

TopicBUIEMING, FUTIATaGLIETERF.

java -cp .:/opt/client/lib/*
com.huawei.bigdata.kafka.example.WordCountDemo

ST 1EFRmEESEO, HiTLA TS, A “kafka-console-producer.sh”
am A TopichBNiEER

cd /opt/client
source bigdata_env

kafka-console-producer.sh --broker-list Broker=CAlIPHELf - KafkaiE#Zis [ ( #1%0
192.168.0.13:9092 ) --topic streams-wordcount-input --producer.config /opt/
client/Kafka/kafka/config/producer.properties

B TA— 1M ERImEEEL, BT THS, FH “kafka-console-consumer.sh”
Mt TopicHZEEE, BEERITER,

cd /opt/client
source bigdata_env

kafka-console-consumer.sh --topic streams-wordcount-output --bootstrap-
server Broker=LHlIPHEf:Katkai%# iz L] --consumer.config /opt/client/Kafka/
kafka/config/consumer.properties --from-beginning --property print.key=true
--property print.value=true --property
key.deserializer=org.apache.kafka.common.serialization.StringDeserializer --
property
value.deserializer=org.apache.kafka.common.serialization.LongDeserializer --
formatter kafka.tools.DefaultMessageFormatter

@A TopichBENBR:

>This is Kafka Streams test
>test starting

>now Kafka Streams is running
>test end

iHS A :

this 1
is 1
kafka 1
streams 1
test 1
test 2
starting 1
now 1
kafka 2
streams 2
is 2
running 1
test 3
end 1

s
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5.6 RiEF A& Flink Kz

Flink2— MIMERRMBE SR —ITEES, EO2—MRETHIES RLUK
ﬂig{%ﬁ%mu.éﬁﬁkﬁéIﬁﬂo ENRASRERLE, R RRIEHIIFFRERGE
5|8

FlinkExiE & HIN iD= 2{RATERVEIELLE ( Data Processing ) 75 & A&
pipelinebIBHE, AITIEEY, BFEEM,

FUinkENMRRBE=137:

e C(Client
Flink ClientEZBARFIREBIFINkRFHERAPES (RzAEL ) 9880,
e TaskManager

FlinkZZRISHITH R, BITERNBEFES . TaskManagera]LAEZYS, &
ATaskManager%B?%o

e JobManager

FinkRENBET =, BIEFAARITaskManager, FREAFESERL
TaskmanageriflfT. JobManagerfEHARX FaILAEZ4, BRE—E
JobManager,

MRSXIIMBIE T ZANFlinkéBERIN B AEGI TiZ, ALHRATIESECIEMRSERE
IS %&ﬁEY#E#)\HWUIE#EZMEH?‘T%L%JEW , FBFSLHIFlink DataStreamiZFE4t
BEE,

BlZ MRS Flink £E8%
1. BE—PEEFHVveHHNIMRSER:, FHESNMIBEN G-

(11 %8B
AZLEERIMRS 3.2.0-LTS.ThRARIERE A, HHEAHadoop. FlinkédBi, EEFFS
KerberosiAiif .
2. BBk “SIBIMASLE” , FIFMRSERLCIZERIN.
EREERE Y

1 EB0EMING, BFFusionlnsight ManagertliZZAFHERZFlink{EAVEEEERRF,
TR ‘R > NR > BF > iRIERT , EFERRPRESIE—MWER, Fi

flinkuser,
“FAP£R” FT|AON “supergroup” AR, FXB£ “System_administrator” &,

B2 ®IF ‘R > SR > AR, EARPEA “flinkuser” BYIRIEFIIER “BZ > TEIA
UEENR” TEIAMEERXE, RERBESENIZEFR “userkeytab” XH5
“krb5.conf” 3.

SIR3 EFE R > S > BE > THEFR , EEREFREE REN “NEREX
; T, BE WET , FEERPIRXHEEMERENESIER FRE IR At
EIEo
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flan, ZEPiRECEXIEEFEE S “ Fusionlnsight_Cluster_1_Services_Client.tar” , f#
[ER18%) “Fusioninsight_Cluster_1_Services_ClientConfig_ConfigFiles.tar” , 4*4Ef#
ERERYL N

HANEFinlc & )FRRIERIZ
“FusionInsight_Cluster_1_Services_ClientConfig_ConfigFiles\Flink\config” , ¥XEX
AXEENE .

e

IRENEBI TR
B BEARBGIKREEEGI TR,
TEAEFGITRERNMaven TIZEBFEENX Y, HFEABEEFEXALRTE, aJ5%E
B FHRRGULIREE G THE .
IRIBEREH IR ANIEEN NI DL, TEFHEREMRSIEXFFI LIS
FIINASE HiZSXTRRE9 “FlinkStreamJavaExample” #45, $REXibIE: https://

github.com/huaweicloud/huaweicloud-mrs-example/tree/mrs-3.2.0.1/src/
flink-examples/flink-examples-security/FlinkStreamJavaExample,

FE2 AERIDEATESNFAITIE, F5MavenTIE FEAAXEKIE, BINRETS%E
BCEHSNFHITE.

5-12 Flink #4651 T27~61

FlinkStreamJavaExample
Jidea
data

log1.tt

log2.bt

SrC
main
Java
com.huaweibigdataflink.examples
&' FlinkStreamJavaExample
m FlinkStreamlavaExample.iml

pom.xml

AitECEFMaven R SDKIEX2H/E, HHI TR BEMIIEMEXKRE .

B3 7EATRAIF, BHARIDataStreamiZFBII FlinkE FiRiERiz T, BELELEBHRAFE
BRI TR EINE,
BRERFEEAMILERMNEMBEEIENEENAR, BEFRELIEZEKR, ERFF
& FlinkgyDataStream [\ FBFE B SCHISCRY e i+ 2 i G AT (EliEBid 24~ N\ I L IR B A=
ES

7o 0

FEHIEARNT, BEXXGE-SaME, £TARMR, £=5ARRIEERTE,
BiADH, 2R&ER 7 .
o loglixt: FMEEBHE.
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LiuYang,female,20
Yuanling,male,10
GuoYijun,male,5
CaiXuyu,female,50
Liyuan,male,20
FangBo,female,50
LiuYang,female,20
Yuanling,male,10
GuoYijun,male,50
CaiXuyu,female,50

FangBo,female,60
log2.txt: FEIHMEREEBHRE
LiuYang,female,20

Yuanling,male,10
CaiXuyu,female,50
FangBo,female,50
GuoYijun,male,5
CaiXuyu,female,50
Liyuan,male,20
CaiXuyu,female,50
FangBo,female,50
LiuYang,female,20
Yuanling,male,10
FangBo,female,50
GuoYijun,male,50
CaiXuyu,female,50
FangBo,female,60

FERRERA:

A wnN =

BRI AR, ERktERDataStream, BEATEURER UserRecord(E8..
it R _E AT B SRS o

1ZIEESE . 4R TkeybyiR(E, FLBE— M EEORS M LMATE,
ETEIELE At EEI E AR, FHIREER .

public class FlinkStreamJavaExample {

public static void main(String[] args) throws Exception {

/] FTENH#ATfink runfiEE 64
System.out.println("use command as: ");
System.out.println("./bin/flink run --class

com.huawei.bigdata.flink.examples.FlinkStreamJavaExample /opt/test.jar --filePath /opt/log1.txt,/opt/
log2.txt --windowTime 2");

System.out.println( );
System.out.println("<filePath> is for text file to read data, use comma to separate");
System.out.println("<windowTime> is the width of the window, time as minutes");
System.out.println( );

[ EBRMYAREER, FERESHRE, WRENXHEHDFSH, AIEEJIFMHDFSIE, N “hdfs://

hacluster/tmp/log1.txt,hdfs://hacluster/tmp/log2.txt”

final String[] filePaths = ParameterTool.fromArgs(args).get("filePath", "/opt/log1.txt,/opt/

log2.txt").split(",");

assert filePaths.length > 0;

/] windowTimeiRBE OBIEAR/N, BUA2DHH—MEOEBZE I ARIIFEEIET

final int windowTime = ParameterTool.fromArgs(args).getint("windowTime", 2);

/] ¥IERATINE, R eventTimeRMEEOIEHE

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime);

env.setParallelism(1);

[ EBSIARHER
DataStream<String> unionStream = env.readTextFile(filePaths[0]);
if (filePaths.length > 1) {
for (inti = 1; i < filePaths.length; i++) {
unionStream = unionStream.union(env.readTextFile(filePaths[i]));

}
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}
/] IR, SR BURMERZEE, TTEFSHERITENLE

unionStream.map(new MapFunction<String, UserRecord>() {
@Override
public UserRecord map(String value) throws Exception {
return getRecord(value);
}
}).assignTimestampsAndWatermarks(
new Record2TimestampExtractor()
) filter(new FilterFunction<UserRecord>() {
@Override
public boolean filter(UserRecord value) throws Exception {
return value.sexy.equals("female");
}
}).keyBy(
new UserRecordSelector()
).window(
TumblingEventTimeWindows.of (Time.minutes(windowTime))
).reduce(new ReduceFunction<UserRecord>() {
@Override
public UserRecord reduce(UserRecord value1, UserRecord value2)
throws Exception {
valuel.shoppingTime += value2.shoppingTime;
return value1l;

}) filter(new FilterFunction<UserRecord>() {
@Override
public boolean filter(UserRecord value) throws Exception {
return value.shoppingTime > 120;

}
}).print();
// AR executefit AT
env.execute("FemalelnfoCollectionPrint java");

}
/] 19i&key Byl IRBEFE A D AR

private static class UserRecordSelector implements KeySelector<UserRecord, Tuple2<String, String>> {

@Override
public Tuple2<String, String> getKey(UserRecord value) throws Exception {
return Tuple2.of(value.name, value.sexy);
}
}

/] BRI AITEE, 19iEUserRecord#iiELEHE
private static UserRecord getRecord(String line) {
String[] elems = line.split(",");
assert elems.length == 3;
return new UserRecord(elems[0], elems[1], Integer.parselnt(elems[2]));

}
// UserRecord¥iR4EMIAIEN , FFES T toStringdJENTSiE

public static class UserRecord {
private String name;
private String sexy;
private int shoppingTime;

public UserRecord(String n, String s, int t) {
name = n;
Sexy =s;
shoppingTime = t;

public String toString() {
return "name: " + name + " sexy: " + sexy + " shoppingTime: " + shoppingTime;
}
}
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// K314k EAssignerWithPunctuatedWatermarksfy2, FAFigHEeventTimel K& waterMark
private static class Record2TimestampExtractor implements
AssignerWithPunctuatedWatermarks<UserRecord> {

// add tag in the data of datastream elements

@Override

public long extractTimestamp(UserRecord element, long previousTimestamp) {
return System.currentTimeMillis();

}

// give the watermark to trigger the window to execute, and use the value to check if the window
elements is ready

@Override
public Watermark checkAndGetNextWatermark(UserRecord element, long extractedTimestamp) {
return new Watermark(extractedTimestamp - 1);
}
}
}

----45R
wEHETER
£I1 TEintell) IDEAH, FCE TREMArtifactsiER.
1. TEIDEAZETE, %8 “File > Project Structures...” # AN “Project Structure” &

H o
2. 7£ “Project Structure” TUHE, E&#FE “Artifacts” , B “+7 FikE “JAR >
Empty” o

5-13 10 Artifacts

Praoject Structure
« + — B

. . Add Type: | 4* JAR
Project Settings

|

#» JavaFx application

From modules with dependencies...
R ##» Platform specific package 2 build P
. . ui
Libraries #» JavaFx preloader -

Facets %% Web Application: Exploded 're-processing Post-processing

%% Web Application: Archive Available Eleme

Platform Settings | = Java EE Application: Exploded

Chke %5 Java EE Application: Archive h .F|il'1l|-'c_?trle
3. IRESERERRBIarNEIR. KRURBEIE, FIIRES “flink-
demo” .
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B 5-14 1 gEEARER

Project Structure *
« + - B

o flink-demo ~ Name: | flink-demo Type: | €» JAR v

Project Settings

Rlotech Output directory: | -examples-security\FlinkStreamJavaExample\out\artifacts\flink_demo
Madules

Libraries Include in project build

Facets Output Layout Pre-processing Post-processing

v + 12 Available Elements 7

Platform Settings flink-demo.jar [ FlinkStreamJavaExample
SDKs & 'HinkStream)avaExample’ compile ou
Global Librarie Il Maven: ch.gos.reload4jireload4j:1.2.2

Il Maven: com.esatericsoftware kryotkr

Problems Il Maven: com.esatericsoftware.minlog:

Il Maven: com.fasterxmljackson.coreija
Il Maven: com.fasterxmljackson.coreija
Il Maven: com.fasterxml jackson.coreja
Il Maven: com.fasterxmljackson.datafo

Il Maven: com.fasterxml.jackson.datafo

Show content of elements

4. %A “'FlinkStreamJavaExample' compile output” , GH#EEE “Put into
Output Root” , #AIEEE “Apply” .

5-15 Put into Output Root

Available Elements 7

~ [ FlinkStreamJavaExample

Il Maven: ch.qos.reload4jireload4):1.2.22 (Froject Pack Into /FlinkStreamJavaExample jar

Il Maven: com.esotericsoftware kryokryo:2.24.0 | .
MNavigate F4

Q, Find Usages Alt+F7
Expand All Ctrl+NumPad +
Collapse All Ctrl+NumPad -

Il Maven: com.esotericsoftware.minlog:minlog:1.2
Il Maven: com.fasterxml,jackson.coreijackson-anr
Il Maven: com.fasterxmljackson.corejjackson-cor =
=
=

Il Maven: com.fasterxml.jackson.core;jackson-dat

5 REEE “‘OK” THREE.

T2 SEpilart,
1. 7ZIDEAZETRMHE, 1E#E “Build > Build Artifacts...”
2. (ERIEEaT, %#E “FlinkStreamJavaExample > Build” FFA4E R are

&] 5-16 Build

Bmld Artlfact

Rebuild
Clean
Edit...

3. Jar8HmiERINE, STLANEER.3PEERIRE TIRENE “flink-demo.jar” X
S
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\

LEMRSEREE P, FIIIEFIHLEBRHA “/opt/hadoopclient” o

BEREERENEHP THIAMEEREREEELSE, FHEEINXEEFRIE

PisT e, FliNERisTaAd “/opt/hadoopclient/Flink/flink/conf” BRE T,

WITA T ap S RIBFlinkE FinEcES HFHRF -

vi /opt/hadoopclient/Flink/flink/conf/flink-conf.yaml

BE iR SRS IPHEh AR ManagerBSiE a0 P iHE NN Z!
“jobmanager.web.allow-access-address” BLBEINH, ERSEXSNECE N
keytabIRRUAR RS,

T3 ZEHECEFINKkE ik,
1.
2.

w

jobmanager.web.allow-access-address: 192.168.64.122,192.168.64.216,192.168.64.234

;ecurity,kerberos.login.keytab: /opt/hadoopclient/Flink/flink/conf/user.keytab
security.kerberos.login.principal: flinkuser

4. BREREINIE.

a. WATLAT®S, ERFlinkZE iR SINIEN
cd /opt/hadoopclient/Flink/flink/bin
sh generate_keystore.sh
PATHIARE, FRMA—TRATALNEENES.

b. EEEEFimAE “flink.keystore” 1 “flink.truststore” S{4HIIRIZELE .
cd /opt/hadoopclient/Flink/flink/conf/
mkdir ssl
mv flink.keystore ssl/
mv flink.truststore ssl/
vi /opt/hadoopclient/Flink/flink/conf/flink-conf.yaml
(EBN NN SRR ZIF A AT IR .

security.ssl.keystore: ssl/flink.keystore
security.ssl.truststore: ssl/flink.truststore

R4 BER2PEHarE LERIFinkEFiR D RIEXBART, FIENLEE “/opt/

hadoopclient” .

FjarBFREBRTOZE “conf” BR, BHESEREE S TIAINIEREPinticE
M REER “Flink/config” WAYECEX 4 LIEE “conf” BHF.

SIS BN AREFFLIERREIEN M LEENodeManager SEAIFIETI = o

FEARTGIR, BEUESHE “logltxt” . “log2.txt” MEBEEAM, EtERH HES
Ff&Yarn NodeManagersEFlf9T5 = ERY “/opt” BRT, BXHIRECENT55,

86 TEFlinkE Pim NiEidyarn sessiondp S RoFlink&EEE
cd /opt/hadoopclient/Flink/flink
bin/yarn-session.sh -jm 1024 -tm 1024 -t conf/ssl/

Cluster started: Yarn cluster with application id application_1683438782910_0009
JobManager Web Interface: http://192.168.64.10:32261

£BRT FlinkEREEIANGE, EFIA—TEFIREEZEL, HAFInkEZERIRERETE
o
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source /opt/hadoopclient/bigdata_env
cd /opt/hadoopclient/Flink/flink

bin/flink run --class
com.huawei.bigdata.flink.examples.FlinkStreamJavaExample /opt/
hadoopclient/flink-demo.jar --filePath /opt/log1.txt,/opt/log2.txt --
windowTime 2

2023-05-26 19:56:52,068 | INFO | [main] | Found Web Interface host-192-168-64-10:32261 of application
'application_1683438782910_0009". |
org.apache.flink.yarn.YarnClusterDescriptor.setClusterEntrypointinfoToConfig(YarnClusterDescriptor.java: 1854

Job has been submitted with JoblD 7647255752b09456d5a580e33a8529f5
Program execution finished

Job with JobID 7647255752b09456d5a580e33a8529f5 has finished.

Job Runtime: 36652 ms

BEIETER.

{ERflinkuserFAR & RFusionlinsight Manager, &% “£8f > R3S > Yarn” , #HA
Yarn ResourceManager WebUITIE, £ “Applications” RESEHIEWZFR, HAF
(AES =iz

5-17 & Yarn {EM¥lE

ClEREER

Kill Application

Application application_1683438782910_0009

~ Cluster
Application Overview

ation has not completed yet.
2y 26 19:50:22 +0800 2023
Fri May 26 19:50:23 +0800 2023
N,

Started:

» Tools
s, 24sec

ApplicationMaster
NOT_START
ited

<DEFAULT_PARTITION>

X FEsessionIEZAIEL, ATLARE “Tracking URL” $HEERFlInkBEEREEER
EEE.

5-18 & Flink {EN¥15

P

& Apache Flink Dashboard = Version: 1.150-n0.coumrs320.433  Commit: 8#4133¢ @ 2023-01-07T1439:26+0100  Message: (@)
EATBIFERED, 8 “Task Managers” , E/ERY “Stdout” REDAIEEER
BITER
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5-19 EEREFIZTE

akka.ssl.tcp://fli 192-168-64-122: 6/user/rpc 0

.

5.7 RiEF A ClickHouse M

ClickHouse2HREATL DT IEAIZINEIERE, ZIFSQLER, BEERELT, 155!
Z%E?ﬁc%%ﬂ@?—ééﬁ’fﬁéi@ﬁﬁ‘éﬂE’%‘ﬁl‘:&%, EEE DR EIREERER— 1 E
o

ClickHousefigiHE R

o HUEELLS

o ZBIFFTUE

o [MEEMNITESIZE

o IFREHUEEAN

o TIFHERZESI

o TiEEInsertFlUpdate

ClickHousefIN FBig=

o SHHEI=

FERRIVITESIZ (40Flink ) IBSERTEURS A ClickHouse, f&BClickHouseRI{f
SEAMEE, ETMRANRNNSHE. SEXHTHETEISTER.

o EXATHGS
IEIE AR S HIEEAEIClickHouse, MIEEIZEHBZICRIE. HELL
FROBERIRER, BT MECFKITISEERERR TGO, HEEloR
%, BEIEEFNESNHE.

MRSIFFMEM T ClickHouse JDBCHIR FIFFA1EBITHE, ASLHRATISSEEIEMRSE
B, RENFHSNES TREFEAE THRIZEN, BFLIMMRSEREFHHY
ClickHouseR9ZR 6% . MIFRLAREIEAVIEN . E0FERE.
€132 MRS ClickHouse £E&f
1. WME—1EEBClickHouseH{FHIMRSEERY, ¥ 552 MMTEHEN EEE,
(1 e

AR UATIEHIMRS 3.2.0-LTS A ARAHIEEE I, BB EClickHousefAl, SEEIFEF
KerberosiAiiE .

2. BE “MVEWX” , FREMRSERFCERMI.
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ERMNBERAIERR

F£IR3

REVEBITIE
gz

S£IR2

;X‘\j: :JA:;:FE KerberostiAIERIMRSEER, FHiRaIEREBHEXAMRENRARBTFIE
FIAUE

PARClickHousetXfRECERHIRSE, FELRSinmhaliRiESHRRIEFE
EERLCIEERL TN, ZEZRFusioninsight Manager,

fEFusionInsight Manager REIER “R4 > IR > A& > KNMIAE” .

1. ESHEENER, flildeveloprole, 8 “HAE" RFAE.,

2. £ “BLERESOR” HIRIEIER “ /A= EEE# #9577 > ClickHouse >
ClickhouseBIERNR” .

TE ‘RG> MR > BF > RMINER” , fIE— N ANER, flildevelopuser,
“AAts” il A\developrole,

FAFEIERING, ERIZAPERFusioninsight Manager, RIERERNMENIIIAE
5.

-

BT FHRRRULIREVE B T2 o

TR TiEAMaven TIZFRSMECEN 4, HEANEEFEXALRTE, I5F
BEFREGREIREEGI TR .

IRIBEERFRANIEIERINAID S, FEFHERENMRSAEXRAFGI TIE

BIINAETIASXIRIRAEIA “clickhouse-examples” #45l, ¥REUMBIL: https://
github.com/huaweicloud/huaweicloud-mrs-example/tree/mrs-3.2.0.1/src/
clickhouse-examples,

AHERIDEATESANEHAITIZ, FFMaven TIETHEXKHME, BIMRIESE
BCEHSNFHITE.

5-20 ClickHouse ¥ T2/~
ClickHouselDBClavaExample [clickhouse-examples]

Jidea

conf

logs

src

main
Java

com.huawei.clickhouse.examples
£ ClickhouselDBCHaDemo
£ Demo
£ MativelDBCHaDlemo
£ Lhil

FEs0OUrces
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AtECEFMaven R SDKIEXSHE, HHTESBEMIIEMAEXKHRE .

EAREITIRES, EEBEERE4PrIPiHEE R AFEE 5ClickHousefRSSim
HITERE . B TRESATRE, FEESHEG TR “conf” BRTH
“clickhouse-example.properties” {4, RIESCIRIAE(SEBMIEXSE
loadBalancer|PList=192.168.64.10,192.168.64.122

sslUsed=true
loadBalancerHttpPort=21425

loadBalancerHttpsPort=21426

CLICKHOUSE_SECURITY_ENABLED=true

user=developuser

#EDRPNFREFEREXG, BNERENHHERNREETEFY, EHANERE, BREE

password= 2
isMachineUser=false
isSupportMachineUser=false
clusterName=default_cluster
databaseName=testdb
tableName=testtb
batchRows=10000
batchNum=10

clickhouse_dataSource_ip_list=192.168.64.10:21426,192.168.64.122:21426
native_dataSource_ip_list=192.168.64.10:21424,192.168.64.122:21424

& 5-3 BeEiIRBAZE

BCERTR

1)

loadBalancerlPList

ClickHouseBalancer=Lflp9itiH= 8
ZZRFusionlnsight Manager, &% “£28f > RS >
ClickHouse > 3Lf3” , ATEALAIXIRAYIPHBIL

planArpl, BEN
“192.168.64.10,192.168.64.122” ,

sslUsed =RERAssINE, LeEXNERHREN “true” .

loadBalancerHttpPor | LoadBalancefJHTTP. HTTPSix[.,

t ZFRFusionlnsight Manager, %% “£8f > RS >

loadBalancerHttpspo | ClickHouse >§”$§$ﬁ¥z ; Eﬁaﬁﬁ_‘iﬁﬁﬁ%ﬁg‘{;ﬂyp

t Balancerig 15" ARy “IEMNZiwO” & “INEFiwO” o

CLICKHOUSE_SECURI | ClickHouseZ L& FF%

TY_ENABLED Arplh, BER “true” .

user EFFRIFEZBPRVAMEEE, NRENAER,
“password” AZ,

password

BRPNEFEFELZENG, EBNERENHERRE
EPENFN, ERNEE, BiErLe

isMachineUser

INERF2EATWIRF .

isSupportMachineUs
er

EBEFIWARFIAENTIEE, EARGIFEER

“false” .

clusterName

FEFERZAIClickHouse)ZiBEERF BFR, TEARBIPIRITE
IME “default_cluster” .

NH5hRZA 01 (2024-12-06)

WRIERE © EARITERAREIRAF

60



MapReduce 5%
Friisrs (LTS hR)

5 HYEFF A& MRS B4R

EcERR i)

databaseName AL Tieh B E0IEIEUREFEIERSZTR, ATLUR
BELPRIE RIS

tableName

batchRows —MERBNBIRINRE, EAREIFERSESR “107 .

batchNum BANHIBHRHNOR, TEARTROIFPFRISEOAES

clickhouse_dataSourc
e_ip_list

ClickHouseBalancersCagttstIt A IHTTPiE IR S 2 .

ZFRFusioninsight Manager, % “ &8 > IRSS >
ClickHouse > IZ4E5ERE” , APl eRER:, Elit

BENMIZIEERIAY “HTTP Balancerig[d=" #fY “HN%

wE”

BlanAzpIs, &N
“192.168.64.10:21426,192.168.64.122:21426" ,

native_dataSource_ip
_list

ClickHouseBalancerSE@I9ttbHEFITCPIEE RS E..
ZHRFusionlnsight Manager, &% “£8f > RS >
ClickHouse > iZi55ERF" , BEEXNMISIEERAY “TCP
BalancerigS” &g “IEMNZiwO” .
flanaonfR, BER
“192.168.64.10:21424,192.168.64.122:21424” ,

LA PEOITRES, EFUSHSOFAERIT, @idclickhouse-jdbc APIHEOSRIHITSE
0, BINEELERRIFBRBEISEHAClickHouse N .

o EENIEEE: ENIFNClickHouseRSSSEFIRYIESRE
CIBERITMEARS-3HEENEFPEEEANLEER, ERSHHITEZSINIE
clickHouseProperties.setPassword (userPass);
clickHouseProperties.setUser(userName);

BalancedClickhouseDataSource balancedClickhouseDataSource = new
BalancedClickhouseDataSource (JDBC_PREFIX + UriList, clickHouseProperties);

o BUEEE: SIEClickHouseEiRE
Bidon clustenBBIEERFPEIEEIRE

private void createDatabase(String databaseName, String clusterName) throws Exception {
String createDbSql = "create database if not exists " + databaseName + " on cluster " +

clusterName;

util.exeSql(createDbSql);

o BlEE: BIEClickHouseHIBETEIZE
1Bidon clusteriBa)EEREH i ReplicatedMergeZRFNDistributedz .

private void createTable(String databaseName, String tableName, String clusterName) throws

Exception {

String createSql = "create table " + databaseName + "." + tableName + " on cluster " +

o

clusterName + " (name String, age UInt8, date Date)engine=ReplicatedMergeTree('/clickhouse/tables/
{shard}/" + databaseName + "." + tableName + "'," + "'{replica}') partition by toYYYYMM/(date) order
by age";

String createDisSql = "create table " + databaseName + "." + tableName + "_all" + " on cluster " +
clusterName + " as " + databaseName + "." + tableName + " ENGINE = Distributed(default_cluster," +
databaseName + "," + tableName + ", rand());"; ArrayList<String> sqllList = new
ArrayList<String>();

sqllList.add(createSql);

sqllList.add(createDisSql);
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util.exeSql(sqlList);
}

o HEANHUE: HAEIEZRIClickHousekH,

EEIZRIRPIBAIIE, FIROIBIZNEREE=1FK, 95IZString. UInt8F[

DateZs8Y,
String insertSql = "insert into " + databaseName + + tableName + " values (?,2,2)";
PreparedStatement preparedStatement = connectlon.prepareStatement(insertSql);
long allBatchBegin = System.currentTimeMillis();
for (int j = 0; j < batchNum; j++) {
for (inti = 0; i < batchRows; i++) {
preparedStatement.setString(1, "huawei_" + (i +j * 10));
preparedStatement.setint(2, ((int) (Math.random() * 100)));
preparedStatement.setDate(3, generateRandomDate("2018-01-01", "2021-12-31"));
preparedStatement.addBatch();

long begin = System.currentTimeMillis();
preparedStatement.executeBatch();
long end = System.currentTimeMillis();
log.info("Inert batch time is {} ms", end - begin);
}
long allBatchEnd = System.currentTimeMillis();
log.info("Inert all batch time is {} ms", allBatchEnd - allBatchBegin);

R

wWIFFHIETIER

gz

SER2

RHFMRSERMETIEEY, AJIAERERNEHTENET .

EFEIEIntelli) IDEATFE “clickhouse-examples” 83 “Run 'Demo'”

BERIRE,

& 5-21 i=1T ClickHouse Demo &%
m HiCode Tools VCS Window Help Clickt

! Run ‘Demo’ Shift+F10

! £ Debug 'Demc’ Shift+Fa

:Tp Run 'Demo’ with Coverage

EHaRREDIETERINT, JLABZRIClickHouseZR eI INFHENEE -

&7

2023-06-03 11:30:27,127 | INFO | main | Execute query:create table testdb.testtb on cluster default_cluster

(name String, age UInt8, date Date)engine=ReplicatedMergeTree('/clickhouse/tables/{shard}/
testdb.testtb','{replica}') partition by toYYYYMM(date) order by age |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:68)

2023-06-03 11:30:27,412 | INFO | main | Execute time is 284 ms |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:72)

2023-06-03 11:30:27,412 | INFO | main | Current load balancer is 192.168.64.10:21426 |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:63)

2023-06-03 11:30:28,426 | INFO | main | Execute query:create table testdb.testtb_all on cluster
default_cluster as testdb.testtb ENGINE = Distributed(default_cluster,testdb,testtb, rand()); |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:68)

2023-06-03 11:30:28,686 | INFO | main | Execute time is 259 ms |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:72)

2023-06-03 11:30:28,686 | INFO | main | Current load balancer is 192.168.64.10:21426 |
com.huawei.clickhouse.examples.Util.insertData(Util.java:137)

2023-06-03 11:30:29,784 | INFO | main | Insert batch time is 227 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java:154)

2023-06-03 11:30:31,490 | INFO | main | Insert batch time is 200 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java:154)

2023-06-03 11:30:33,337 | INFO | main | Insert batch time is 335 ms |
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com.huawei.clickhouse.examples.Util.insertData(Util.java: 154)
2023-06-03 11:30:35,295 | INFO | main | Insert batch time is 454 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 154)
2023-06-03 11:30:37,077 | INFO | main | Insert batch time is 275 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java:154)
2023-06-03 11:30:38,811 | INFO | main | Insert batch time is 218 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java:154)
2023-06-03 11:30:40,468 | INFO | main | Insert batch time is 144 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java:154)
2023-06-03 11:30:42,216 | INFO | main | Insert batch time is 238 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java:154)
2023-06-03 11:30:43,977 | INFO | main | Insert batch time is 257 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java:154)
2023-06-03 11:30:45,756 | INFO | main | Insert batch time is 277 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 154)

2023-06-03 11:30:47,270 | INFO | main | Inert all batch time is 17720 ms |

com.huawei.clickhouse.examples.Util.insertData(Util.java: 158)

2023-06-03 11:30:47,271 | INFO | main | Current load balancer is 192.168.64.10:21426 |

com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:63)

2023-06-03 11:30:47,828 | INFO | main | Execute query:select * from testdb.testtb_all order by age limit 10 |

com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:68)
2023-06-03 11:30:47,917 | INFO | main | Execute time is 89 ms |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:72)

2023-06-03 11:30:47,918 | INFO | main | Current load balancer is 192.168.64.10:21426 |

com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:63)

2023-06-03 11:30:48,580 | INFO | main | Execute query:select toYYYYMM (date),count(1) from

testdb.testtb_all group by toYYYYMM(date) order by count(1) DESC limit 10 |

com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:68)

2023-06-03 11:30:48,680 | INFO | main | Execute time is 99 ms |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:72)

2023-06-03 11:30:48,682 | INFO | main | name age date |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)
2023-06-03 11:30:48,682 | INFO | main | huawei_89 3 2021-02-21
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)
2023-06-03 11:30:48,682 | INFO | main | huawei_81 3 2020-05-27
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)
2023-06-03 11:30:48,682 | INFO | main | huawei_70 4 2021-10-28
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)
2023-06-03 11:30:48,682 | INFO | main | huawei_73 4 2020-03-23
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)
2023-06-03 11:30:48,683 | INFO | main | huawei_44 5 2020-12-10
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)
2023-06-03 11:30:48,683 | INFO | main | huawei_29 6 2021-10-12
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)
2023-06-03 11:30:48,683 | INFO | main | huawei_74 6 2021-03-03
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)
2023-06-03 11:30:48,683 | INFO | main | huawei_38 7 2020-05-30
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)
2023-06-03 11:30:48,683 | INFO | main | huawei_57 8 2020-09-27
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)
2023-06-03 11:30:48,683 | INFO | main | huawei_23 8 2020-08-08
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)
2023-06-03 11:30:48,683 | INFO | main | toYYYYMM(date) count()
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)
2023-06-03 11:30:48,684 | INFO | main | 202005 8 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)
2023-06-03 11:30:48,684 | INFO | main | 202007 7 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)
2023-06-03 11:30:48,684 | INFO | main | 202004 6 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)
2023-06-03 11:30:48,684 | INFO | main | 202009 6 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)
2023-06-03 11:30:48,684 | INFO | main | 202103 6 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)
2023-06-03 11:30:48,685 | INFO | main | 202012 6 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)
2023-06-03 11:30:48,685 | INFO | main | 202010 5 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)
2023-06-03 11:30:48,685 | INFO | main | 202112 5 |
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com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)

2023-06-03 11:30:48,685 | INFO | main | 202003 5 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)

2023-06-03 11:30:48,685 | INFO | main | 202104 4 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:159)

2023-06-03 11:30:48,689 | INFO | main | Use HA module. |
ru.yandex.clickhouse.BalancedClickhouseDataSource.<init>(BalancedClickhouseDataSource.java:122)
2023-06-03 11:30:51,651 | INFO | main | Name is: huawei_89, age is: 3 |
com.huawei.clickhouse.examples.ClickhouseJDBCHaDemo.queryData(Clickhouse)DBCHaDemo.java:73)
2023-06-03 11:30:51,651 | INFO | main | Name is: huawei_81, age is: 3 |
com.huawei.clickhouse.examples.ClickhouseJDBCHaDemo.queryData(Clickhouse)DBCHaDemo.java:73)
2023-06-03 11:30:51,651 | INFO | main | Name is: huawei_70, age is: 4 |
com.huawei.clickhouse.examples.ClickhouseJDBCHaDemo.queryData(Clickhouse)DBCHaDemo.java:73)
2023-06-03 11:30:51,651 | INFO | main | Name is: huawei_73, age is: 4 |
com.huawei.clickhouse.examples.ClickhouseJDBCHaDemo.queryData(Clickhouse)DBCHaDemo.java:73)
2023-06-03 11:30:51,652 | INFO | main | Name is: huawei_44, age is: 5 |
com.huawei.clickhouse.examples.ClickhouseJDBCHaDemo.queryData(Clickhouse)DBCHaDemo.java:73)
2023-06-03 11:30:51,652 | INFO | main | Name is: huawei_29, age is: 6 |
com.huawei.clickhouse.examples.ClickhouseJ]DBCHaDemo.queryData(Clickhouse)DBCHaDemo.java:73)
2023-06-03 11:30:51,652 | INFO | main | Name is: huawei_74, age is: 6 |
com.huawei.clickhouse.examples.ClickhouseJDBCHaDemo.queryData(Clickhouse)DBCHaDemo.java:73)
2023-06-03 11:30:51,652 | INFO | main | Name is: huawei_38, age is: 7 |
com.huawei.clickhouse.examples.ClickhouseJDBCHaDemo.queryData(Clickhouse)DBCHaDemo.java:73)
2023-06-03 11:30:51,654 | INFO | main | Name is: huawei_57, age is: 8 |
com.huawei.clickhouse.examples.ClickhouseJDBCHaDemo.queryData(Clickhouse)DBCHaDemo.java:73)
2023-06-03 11:30:51,654 | INFO | main | Name is: huawei_23, age is: 8 |
com.huawei.clickhouse.examples.ClickhouseJDBCHaDemo.queryData(Clickhouse)DBCHaDemo.java:73)

TIRMRSERIE Pim, ERClickHouseZ Fif .

BlnERimEEER “/opt/client” , DIBERHRZEAR, ERTEEPIRIITS.
cd /opt/client

source bigdata_env

kinit developuser

{&EFclickhouse clientép<$iEZClickHousefRSS i :

clickhouse client --host ClickHouseServerfJ=ERB)IP --port Z%fZimL] --secure

ClickHouseR9SLflI Pitbhit AT 2 REEBEFusioninsight Manager, SASiEIR “&Ef > RS
> ClickHouse > S£ffl” , $%XEXClickHouseServerSEfsd a9l $3IPHELE . &R A&
idClickHousefRSZECEFIEZER “tcp_port_secure” SEFREN .

BlansiTan ST
clickhouse client --host 192.168.64.10 --port 21427 --secure
HATLATa<, BEEEFEIZNEIERAS .

select * from testdb.testtb;

name r—age— date—
huawei_70 4 | 2021-10-28
huawei_29 6 | 2021-10-12

huawei_16 | 28 | 2021-10-04
huawei_15 29I 2021-1|O-03

-
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5.8 RiEF A Spark R

SparkZ2H AUt IRIESS, IRESFIEBRSIERRXNFTER D, IFSMMESHIN
BR%. BEEAUTTS:
o HEALE ( Data Processing ) : ATLAFSRIUERAMERIE, FESEMHATY B

{3
o J‘%?Ci‘l‘% (Iterative Computation ) : AR, BRRXIZEHEIELIE
yEcki= g8

o HIEIZHE (Data Mining ) : ESEHIEREM DRHITERIBREON, AISHHSH
HiERZREMNEZEITE.

o ;.;}EWJE ( Streaming Processing ) : SAFFMRFIEIRATRICANE, B STIESHPIMER
Elﬁo

o  EHAHHT (Query Analysis ) : ZIFFRESQLEIEDHT, RIATIEADSL
( DataFrame) , FHZIFZFIMEBEIN

MRSXFSMEM 7 EF-Spark BN A AFEF TR, ANLERATIESERIEMRSER
&, SREVFASANEO TIEAEREHTRZFREDL, AFSSIMHiveRFIZEEIEHE
%ﬁ-—'%‘)\ H BaSE§E o

AETI RIS A& B!

EREEHiveRAIEUE
IRIEZRPEIEIkey[EXHBaseliE ER PMEIT
EBRXEIRICEEINEE RS AHBaseZk

BIZ MRS &8¢
£ WWL— MRS Spark&gt, FEEE NWLEENEER
() #8e
A LAESERIMRS 3.1.5iRARIEEE NG, B ESpark2x. Hive. HBaseiBf4, EBFHFF T
KerberosiAilE .
2 EHIEEMINGE, EMRSERRIE—TSRN, DEREHEFIR, BRREUSERE
FEREHE iR,
PlNEFRZEAETEED SR, REBRI “/opt/client”
-
EEERFIEN

$E1 EROERING, BSFFusioninsight Managerll@BTH23Flink{EAYEREFEF
TR “RKE > SR > BF > iRImBRT , EERRRESIZE—NANER, f0

sparkuser,
“FAF4E” FEION “supergroup” FAF4H, FFXBX “System_administrator” A,
STIR2 (FRFCIEBFERFusioninsight Manager, 1ZERREIERMERIIIAERD
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I3 ®F “RE > SR > AR, EHEPRA “sparkuser” BUIRIESIERE “BE > T
INIEER” FEINMEEREXYE, REFEERESENIZAFA “userkeytab” X5
“krb5.conf” 344,

s

HEENARER
SE B THREGIRIE S TR .

THAEG TEEMNMaven TIEFRSMEEN 4, AEANREFEXALRIER, J5F
B TR SRUAIREME G T2 .

IRIBEERFRAEIERINAID S, FEFHERENMRSIEXRIFGI TIE

BIUNAETIA=XIRIRAEI “SparkHivetoHbase” #45l, $REUMBIL: https://
github.com/huaweicloud/huaweicloud-mrs-example/tree/mrs-3.1.5/src/spark-
examples/sparksecurity-examples/SparkHivetoHbaseJavaExample,

S22 AHERIDEATESANELTIZE, S5EMaven T2 FEHEXRIKIHTE

KittFcEIFMaven Rk SDKIEX ST, HHITESEMMEEXEKHRE, BRI
SEREHESNFHTIE

5-22 Spark Hive to HBase ¥ fIf2=
SparkHivetoHbaselavaExample [SparkHivetoHbase]

Jidea
src
main
java
com.huawei

bigdata.spark.examples
£ SparkHivetoHbase
hadoop.security

pom.xml

m SparkHivetoHbase.im|

ETRBIFERF “SparkHivetoHbase” &, @3 {ERSparkiAAHivelizARKIE{EHiveZE,
REIRIEkey(EEHBaseFIREVMENICR, IBMEHIRMIRIERS, EffEIHBase®,

KERBARUT:

public class SparkHivetoHbase {

public static void main(String[] args) throws Exception {
String userPrincipal = "sparkuser";  //f8RERTINIERISEEF P2 Kkeytab3Z it .
String userKeytabPath = "/opt/client/user.keytab";
String krb5ConfPath = "/opt/client/krb5.conf";
Configuration hadoopConf = new Configuration();
LoginUtil.login(userPrincipal, userKeytabPath, krb5ConfPath, hadoopConf);
// Bid SparkizI3RENERFAIEIE .
SparkConf conf = new SparkConf().setAppName("SparkHivetoHbase");
JavaSparkContext jsc = new JavaSparkContext(conf);
HiveContext sqlContext = new org.apache.spark.sql.hive.HiveContext(jsc);
Dataset<Row> dataFrame = sqlContext.sql("select name, account from person");

// @ HiveZRFRpartition, EFHFIHBaseFRH,
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dataFrame
.toJavaRDD()
foreachPartition(
new VoidFunction<Iterator<Row>>() {
public void call(lterator<Row> iterator) throws Exception {
hBaseWriter (iterator);
}

b
jsc.stop();

}
//#EexetutorifEFfhbaseXiCFH
private static void hBaseWriter(lterator<Row> iterator) throws IOException {
// iEEYHBaseZ .
String tableName = "table2";
String columnFamily = "cf";
Configuration conf = HBaseConfiguration.create();
Connection connection = ConnectionFactory.createConnection(conf);
Table table = connection.getTable(TableName.valueOf(tableName));
try {
connection = ConnectionFactory.createConnection(conf);
table = connection.getTable(TableName.valueOf(tableName));
List<Row> table1List = new ArrayList<Row>();
List<Get> rowList = new ArrayList<Get>();
while (iterator.hasNext()) {
Row item = iterator.next();
Get get = new Get(item.getString(0).getBytes());
table1List.add(item);
rowList.add(get);

}
// 3REXHBaseZRIC=R .
Result[] resultDataBuffer = table.get(rowList);
// & HBase&RIER o
List<Put> putList = new ArrayList<Put>();
for (int i = 0; i < resultDataBuffer.length; i++) {
Result resultData = resultDataBuffer[i];
if (IresultData.isEmpty()) {
int hiveValue = table1List.get(i).getInt(1);
String hbaseValue = Bytes.toString(resultData.getValue(columnFamily.getBytes(),
"cid".getBytes()));
Put put = new Put(table1List.get(i).getString(0).getBytes());
/] iTBER,
int resultValue = hiveValue + Integer.valueOf(hbaseValue);
put.addColumn(
Bytes.toBytes(columnFamily),
Bytes.toBytes("cid"),
Bytes.toBytes(String.valueOf(resultValue)));
putList.add(put);
}

}
if (putList.size() > 0) {
table.put(putList);

}
} catch (IOException e) {
e.printStackTrace();
} finally {
if (table != null) {
try {
table.close();
} catch (IOException e) {
e.printStackTrace();
}
}
if (connection != null) {
try {
// FiAHBasei&E#z,
connection.close();
} catch (IOException e) {
e.printStackTrace();
}
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}
}
}

(MR

XJFFF T KerberosTAIERIMRSEERY, ERFEEMRSHHITHAFAINE, EARMERS, Bid
KRBECEINMIHER, “userPrincipal” AAFIMERIAFE, “userKeytabPath” #
“krb5ConfPath” FEIEX L HFTTER FimbRSSS3AILIRIRR o

3 WATRERNSHERE, BIRFEEEHRHITIIE, REYISEM%arx .

AMavenTEHEN, #&F “clean” £5FEEE, HiTMaventadBidiz, AEMLEEIEIF
“package” H1TTE, LRI “target” BFEHFKEjarE .

[INFO]
[INFO] BUILD SUCCESS
[INFO]
[INFO] Total time: 02:36 min

[INFO] Finished at: 2023-06-12T20:46:24+08:00

[INFO]
BN TR EMjars S “SparkHivetoHbase-1.0jar”
----45R

1% jar BRI ERIREE
B BRFEENjarE LERIZERIRT =, A0 EEE “/opt/client/sparkdemo” BR T,
(RERIY::
WNERAM ML LB EREE Fin o = BB, aIseigjarscideiE& REdE LIEEOBSHFR
i, AREBIMRSEIBITHIGERIAMN “‘HEE” ME@mSAHDFSH, BiEIHDFSE ik
{EFhdfs dfs -getip S FHEIZFIHT =AM,

£2 BRATAERIAFkeytab3 (4t HERIRIEHISEME, FIa1_EER “/opt/client” B
i—lto

H£I3 (EHrootAFRBRTE 7 EHEPIRIITS.
cd /opt/client
source bigdata_env
kinit sparkuser
$B4 CIEHIVeRHBSAVIIREIE
beeline
fEHive Beelineds SATHHITLA T an S BIBRFHBENEUE

create table person ( name STRING, account INT ) ROW FORMAT DELIMITED
FIELDS TERMINATED BY ',' ESCAPED BY '\\' STORED AS TEXTFILE;

insert into table person(name,account) values("1","100");

select * from person;

+ + +
| person.name | person.account |
+ + +

HSERZS 01 (2024-12-06) WRINERE © ARITERARBIRAE 68



MapReduce 5%
F&tEr (LTS hR) 5 PUEFFA MRS B4R

| 1 | 100 |
+ + +

5 BlEEHBaseRFHBENIAEIE.
1Bt Hive Beelinedz$17, fTspark-beeline, AEHITLA TS EIEHBaseE,

create table table2 ( key string, cid string ) using
org.apache.spark.sql.hbase.HBaseSource options( hbaseTableName "table2",
keyCols "key", colsMapping "cid=cf.cid" );

iBHiSpark Beeline#s$47, #fThbase shelldz<, ##AHBase Shellds$1T, #HfTLA
TR SHALEE .

put 'table2', '1', 'cf:cid’, '1000'

scan 'table2’

ROW COLUMN

+CELL

1 column=cf:cid, timestamp=2023-06-12T721:12:50.711,

value=1000
1 row(s)

R

BITIEFHEEER
FW ELRTEHEFPHRITRF, fUTUTHRSETEIFEG TESEAjarel X4,
cd /opt/client
source bigdata_env
cd Spark2x/spark
vi conf/spark-defaults.conf
1824 “spark.yarn.security.credentials.hbase.enabled” S#HIEN “true” ,

bin/spark-submit --class
com.huawei.bigdata.spark.examples.SparkHivetoHbase --master yarn --
deploy-mode client /opt/client/sparkdemo/SparkHivetoHbase-1.0.jar

T2 (FBIEXfE, {#@HsparkuserAF& RFusioninsight Manager, B “&8f > RS >
Yarn” , #AResourceManager WebUIRESG, BHFIRIRAISpark i FBiEFAES
2, BENBEENEE—7% “ApplicationMaster” , BIRJ# A SparkUIREEEE
ESES

5-23 &5%F Spark {(F5Z¥15

Spark Jobs
User

~ Active Jobs (1)

;3 (E5%1z1758kH, EHBase Shellh&EigHBaseXHNE, ALUBRIIMICEEEFH
cd /opt/client
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source bigdata_env
hbase shell

scan 'table2'

ROW
+CELL

1
value=1100
1 row(s)

-

COLUMN

column=cf:cid, timestamp=2023-06-12T721:22:50.711,
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ClickHouse &6 ( Z£&E )

6.1 ClickHouse N FAFF A&7

ClickHouse &7}

ClickHouse 2 ERIEAHL DT IERISIEIRR:, SZI5SQLER, BEIERELF, 155!
?E?kﬁ%ﬁ’ﬂ?—ééﬁ*ﬁﬁi@ﬁﬁ‘éﬂE%‘ﬁl‘:&%, EEE DR EIREERER— 1 HE
o

ClickHousef gt s

o HUEEZELLS

o ZBIFTUE

o [MEEMNITES|E

o IFIREHUEEN

o IFHERZESI

o THEEInsertFlUpdate

ClickHousefIp Rz = :

o LRI GIH=
FERRIITESIZE (40Flink ) IELATEIRS AClickHouse, f&BfClickHouseRI{f
SEEMEE, ETMERNNSHE. SELOERNTEIS TSR

o EATHHE
IEIE AR S EIESAEIClickHouse, ¥IEEIZEHBIZICRIE. HaLL
FRISEERNORERE, BT MR T SRR TGO, MERlR
%R, BEIEEFNESRFE.,

ClickHouse FFAZOf@N

ClickHouseHHC++iBE T4, EfUADBMS, Z#FHTTPFINative TCPAEFHMIZE1E Ot
I, Z¥5IDBC. ODBCEZMIRENH L, HEFFERATXIRARCclickhouse-jdbckiHiT
NEREFAFA
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B

cluster

cluster ( E&£8%) ?"ChckHouseExE—%EPlEEHE'J’fE% 2, eUHBAFPRESEZEEH
MNEN, SEEERNEREG—TENER ., 21 ClickHouseTs 2 Z A 2—FiriE
BHXER, FEMYEFE,

shards

shard ( 95 ) E2Xclusterf9i#&@L]s, 14 clustera] LARZ N shard4BA% o
replicas

replica (BIZS) , 14 sharda]LAB S replicatBR

partition

partition (23X ) , ¥#¥IRIRA Mreplicafi S, AILIRE 2 —F @i
MergeTree

CllckHouseﬁﬁﬂE%F KBRS |ZKRR, MergeTreelEARERAEMBIZES]

, IBRETHIESX. —RFESIFN"RFES|IENEE . EOIRRINMREERISER
%I , AEIERSIZESRE—KEIERORE “ME7 , tLEUERBB S
EN %SGEL‘M TR ARTEAE LA R AT 40 E

6.2 ClickHouse N AFF A RIZEN 4B

TR REPEMERAYZABNE6-1F13R6-1P7 .
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6-1 ClickHouse N FBfEFHF A RIS

&

ST ARG TING

EESHATE

IEITEFRERER

=]

2 6-1 ClickHouse N FF &R RFE5ER

BYER iolilz SEVH
THREAR | EFRFENAER, EETRE HAB=
= ClickHouseB9EAHLZ
EZFAF | ClickHouseBIR FBiZFP 2352 | EFEClickHouse N FBFFAFIETT
ETIE ESFE, TENlavaiES, # | /S
Z(@EMIntelli) IDEATEH, BiR
BIESSMAAINMERCE
RIEA=T | REEEGIRE, SBBEPHRRT | EAFHELEClickHouselEFI T2
RIE fRClickHouse Z R {4-HmFets
Mo
ZTRERN | BRYUBEEBTIZTERESE | A MWIindowsIAE i
BiFER NREFRIETER . ClickHousezZFH
fELinuxIFEhiENIClickHouse/
H
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6.3 }E£% ClickHouse R FBFF&IAES

6.3.1 }E%% ClickHouse N B LZINETIAE

HEEFFETER

FEHATNAF R, EESHIFRMIZTINEINZRGE-2F7.

& 6-2 RIS

IR izl
BMERS o FFAIME: WindowsERZ, ZiFWindows7LAERR
K,
o IE{TIME: Linux&R%.
WEEAMENER, ETREEEMNERISTE
MLEHIE .
Z2E)DK FEMEITHENEARNEE, IRAERINT:

AR5 iRFZE Fini 2B HAI0pen)DK, hRAJS

1.8.0_272, RociFEit,

X FERF R ATES | FBSDKENIar8E TER P M A

R,

e X86ZFFif: Oracle IDK: 73%1.8fR7A; IBM
JDK: Z#F1.85.11hRA,

e TaiShanZPim: Open)DK: 32351.8.0 272k A,

15388
BETZE2ER, RBImIRSIFTLS VI.2REAEAIINZY .
IBM JDKERIARZHFTLS V1.0, &H{EMRIBM JDK, 1BEERN
2% “com.ibm.jsse2.overrideDefaultTLS” 3 “true” , &
BETARITZIETLS V1.0/V1.1/V1.2, i#¥iE5&https://
www.ibm.com/support/knowledgecenter/zh/
SSYKE2_8.0.0/com.ibm.java.security.component.80.doc/

security-component/jsse2Docs/
matchsslcontext_tls.html#matchsslcontext_tls,

LEEFNECE Intelli) IDEA

FRMERIEARRE, BIER2019. 15 EthFREhR

K,
izl
o ZE{FAIBM JDK, i&Ha{RIntelli) IDEAFRRYIDKEZE SIIBM
JDK,
e EfFEMOracle JDK, 5i{FIntelli) IDEARRAYIDKECE S
Oracle JDK,
o ZE{FEMAOpen JDK, i&tfa{RIntelli) IDEAFAYIDKEE S
Open JDK,
o AR[ERIntell) IDEARE(ERIBRIAIwWorkspaceftEEIEEE
THIRBITHE.
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EEERIR izl

Z%#EMaven FEAMENEARE. BTIEEE, BFREFA
HanEHA

EEFHEAR SEEEMRSN AR HITIRE, EERTIA
FRRISEEF AP FEFENNR .

7-zip BTFEE “*zip” 0 “*rar” &, SZ#F7-Zip 16.045R
N,

HEFISTIME

TR AR, FEENESCEIETENNIRE, BFRIENBREFIETE

k

o

o WIRAMWindowsFHRIMEFERF WS FEMNEERE, o] FEERFEFiRsIA

ith,

IREVER IR F R SERF B EN M R EcEMRERS, AREEE

Windowssi# 172 AN .

a.

& FFusionlnsight ManagerTQM, i%1F “&£8f > #50 > 5 > THER
im” , “EEREPIRERT IRERN “NEEXH , RIEFEREEFRTSR
T R RNEIRIFAITEAEEYS ( x86i%1¥x86_64, ARMi%iRaarch64 )
BE ‘BT’ , FEEFRNEEEREIRIENNSIETR FEREF iR At
FiEE.

N, ZERPIRMXEEEE S

“FusionInsight_Cluster_1_Services_Client.tar” , BBEESEZ!
“FusionlInsight_Cluster_1_Services_ClientConfig_ConfigFiles.tar” , #¥£Ef#
EZ3i . BBERIAIEPCRY
“D:\FusionlInsight_Cluster_1_Services_ClientConfig_ConfigFiles” B&T
(IBERPREETE) -

SHREBRTH “hosts” MHFHHIANBEIE FinFrET mAJhosts 4,
ﬁgﬁzﬁﬂ*jm%ﬁ‘é'—iﬁﬂiﬁi'lz “hosts” Xi4FhRFIHAIRENENLE LB
B,

(1] %83
o LHEFIRFTEENARERPHTRE, REXFRMEER, JREHITER
iman SRS HIEIR .

o WindowsZstthhostsSTHTFRIERRE5]:  “ C\WINDOWS\system32\drivers\etc
\hosts” .

J ﬂﬂigﬁLinuxﬁiﬁiﬁiﬂﬁiﬁ , B ERTEREREPiRIILiInuxT S IREMEX
(=34

a.

AT RPREEFi, fIEFixgxBRA “/opt/client” .
EFimtl2sR00Y | SRR RIREEFRT—H, HEENTF55%.
ERFRIMasterti Rk E Core i REBE PR SE ERATRERAMRSEH
ifi, MRSEEBFIIME FiRHILRIBFISEERIIND RERAMRSE PR
MERFiR T RRESEE.

AEZEEFRIEF, RAREREE RS “hosts” X4, ZXieE
“/etc/hosts” XHARBBSEFHNTRHENZER, IREE, FEF

N5k 01 (2024-12-06)

WRIERE © LEARITERARERAF 75



https://support.huaweicloud.com/intl/zh-cn/usermanual-mrs/mrs_01_0129.html
https://support.huaweicloud.com/intl/zh-cn/usermanual-mrs/mrs_01_0090.html
https://support.huaweicloud.com/intl/zh-cn/usermanual-mrs/mrs_01_0090.html
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6 ClickHouse FF&igrm ( 22 )

MEFIBEE R TR “hosts” MIEFHRINBEIZE FimFrET mAhosts 34
R, HBRAHESRESEMSTNENE LEE,

S AFH#LE ClickHouse #5 T2

BRER

BEin=

BRIELR

SER1

$E2

SREXClickHouse FF&RHEBITHE, TS AZIntelll) IDEAFFIAHEEABIZES]

IR A PCHORT B SERIRAZEE/NT59 M, BELEHE, BHERRASER., &
B¥RYAE]AT @I Fusionlnsight ManagerREA FTRES

ClickHouseftXIZMMaSIR A TIE, HBEBEFHRIEZSClickHouse T2,

SEFBMRSH A AHFITE, KREEGIRBHBEERT “src” BRTRISEGITE
M5 “clickhouse-examples” AR MaventBXECE .

FENBAEKES, SAFEGITER]Intelli) IDEAFARKIE.
1. TEIDEASRMI%EIE “File > New > Project from Existing Sources” .

File Edit View Navigate Code Analyze Refactor Build Run HiCode Tools G

Mew (2 Project...

Project from Existing Sources...

Project from Version Control...

Module...

2. 7ERREY “Select File or Directory to Import” YHEES, &&#F “clickhouse-
examples” HFEFH] “pomxml” X, B “OK” .

3. MANGEERCE, B “Next” , WNTHFHFER, HXEEFEMARMERIT,
4. EFEHEEFRIDKIRZAS, SE “Finish” STREFEGITIES AN

TESATRGE, EXHEFITIEN “conf” BR T “clickhouse-
example.properties” {4, IRIBSLIRIAMEEEEMIEXSEL.

loadBalancerIPList=

sslUsed=false
loadBalancerHttpPort=21425
loadBalancerHttpsPort=21426
CLICKHOUSE_SECURITY_ENABLED=true
user=

#EBPNFREEFELZENK, BNEREENHHENETEDENEFN, FRNEBE, RRLE
password=
clusterName=default_cluster
databaseName=testdb
tableName=testtb

batchRows=10000

batchNum=10
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* 6-3 BcHiRBE

[i=E 2Hi\E X

loadBalancerlPLis | - WBESH, BcE HLoadBalancelyIPFIZ,

t ZManager, %% “&8f > R3S > ClickHouse
> 5CfF) ", BEFTEClickHouseBalancersL{gXd vz
ROV SSIPHERLE .
ZIPHBLHERIES SR, fIMNEE N
“10.10.10.100,10.10.10.101”

sslUsed false BERBHsIINZE, ZeEERENEEN
“true” o

loadBalancerHttp | 21425 LoadBalanceAYHTTPix o

Port EHFusioninsight Manager, %&## “£Ef > RS
> ClickHouse > SCf” , BEXtRAY
ClickHouseBalancerScfdl, %1% “SLfcE > &
EPECE” , 1R “lb_http_port” FHIRENESH
8, BiA921425,

loadBalancerHttp | 21426 LoadBalancefIHTTPSizE, #EsslUsedEcE AN

sPort true, MILSHARTIFRLZT .
EZFusioninsight Manager, %% “£8f > RS
> ClickHouse > S£5)” , BEHEXIRAY
ClickHouseBalancersCfsl, &% “sClfcE > €
ZECE” , 1ZE “lb_https_port” FHIKEVES%
8, EIAN21426,

CLICKHOUSE_SEC | true ClickHouseZ 2B X, LEIEXNEETIZSH

URITY_ENABLED EEAtrue,

user TEOME | -2 EHEFIFIFALBRF .

password TEIAE | FFRRPXINAYZER .
FIIPANFEREELTENKG, BNERE N GaE
WETEPENFN, FHANEE, BEREE.
AR

R EEManager LHEAR, BREHIEEEKR
HIEEEHS .
clusterName default_c | ClickHouseiZ4EEERF TR, 1RIFEHAE,
luster

databaseName testdb OB TIESFECIRAIEIRERZTR, TLURYTE
SEFRIERIE S

tableName testtb OB TS EECIREAIIERZIR, JLMRIELMR
EP S

batchRows 10000 — MR BENBIRRISRE

batchNum 10 SANHIBERIS2HR
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[MERY::
ClickHouse e EEE a0, (BIRBHA—RIBIAAL, EFRhHEEERBNEHNENTR, 2
FIMEARYF . ClickHousei2 it T EFLoadbalanceZBELHY, AJLUSAFIBIORERMNLEIZE
Binh =, FEBERSKXIMIRSEED, TUNER/KENNARE. BRmNAERERRT, F/8
EFNginxfJClickHouseBalanceriZH T AR TRED &, TICEBSANGE . ZHGAHLIL
MR REANNSTREESES 7B HNRE.

TR

6.4 FF A ClickHouse W

6.4.1 ClickHouse N EEFRHFAZER
BT AN S, APELANES SIFNERClickHousefIFF & 1312, FEXTXEEea9iE0
BB T,

& B

ClickHousefEA—FIHIZAIDBMS &S, (FRSQLIES A LA TEARIE. LUTH
EREFRAIR, 228 clickhouse-jdbc APHESRFITHIA .

o REREM
o NG

o BUEERE
o BUER
o EAHUE
o EHHIE
o fHERE

6.4.2 BitE ClickHouse EEE M
fEClickhouse)JDBCHaDemo. Demo. Native)]DBCHaDemoF[Util3Z{&GlZ connection
RIEEBIZ EiEEEN, W THEAMCIDIRE socketiiBATATE)/960s,

ClickHouseProperties clickHouseProperties = new ClickHouseProperties();
clickHouseProperties.setSocketTimeout(60000);

WMRESANFECEClickHouset I TFEFHY “clickhouse-example.properties” ETEX
{&eh “sslUsed” SEECER “true” BT, MIEE7EClickhouse)DBCHaDemo.
Demo. Native)DBCHaDemoFQUtil3Z {48l connectionfYtEFIdig Bl MiEEE !

clickHouseProperties.setSsl(true);
clickHouseProperties.setSsIMode("none");

6.4.3 #37 ClickHouse &3

AETFNMBEIClickHouse EZHEFIMLED

AT HERTE “Clickhouse)DBCHaDemo” ZEfJinitConnectionf5 &9, 7EBIGRIER:
AHENEK6-3F B ERJuserflpasswordEJTINIEEYE, ClickHouseSmERFPZMZEE
ERSImHITZRINIE.

MRS 3.3.0Z8IhRA, REAKFERSEWNT:
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clickHouseProperties.setPassword(userPass);
clickHouseProperties.setUser(userName);

BalancedClickhouseDataSource balancedClickhouseDataSource = new
BalancedClickhouseDataSource (JDBC_PREFIX + UriList, clickHouseProperties);

MRS 3.3.0RZERA, ~EKEERSEWT:

clickHouseProperties.setProperty(ClickHouseDefaults.USER.getKey(), userName);
clickHouseProperties.setProperty(ClickHouseDefaults. PASSWORD.getKey(), userPass);
try {

clickHouseProperties.setProperty(ClickHouseClientOption.FAILOVER.getKey(), "21");

clickHouseProperties.setProperty(ClickHouseClientOption.LOAD_BALANCING_POLICY.getKey(),
"roundRobin");

balancedClickhouseDataSource = new ClickHouseDataSource(JDBC_PREFIX + UrilList,
clickHouseProperties);
} catch (Exception e) {

LOG.error("Failed to create balancedClickHouseProperties.");

throw e;

}

6.4.4 6l5E ClickHouse HIEZE

REPHNBEIEEClickHouse BUREREFID .

BiTon clusteriBAEEREFHEIEZ6-3F L databaseNameSHE N EIREZAIEIE
8

R RESEWNT:

private void createDatabase(String databaseName, String clusterName) throws Exception {
String createDbSql = "create database if not exists " + databaseName + " on cluster " + clusterName;
util.exeSql(createDbSql);

}

6.4.5 Bl# ClickHouse 3

AREBNBEIEEClickHouse RAEFILD

BiTon clusteriBEEEREHEIEFR6-3FtableNameSHYE 9FEKZAIReplicatedMerge
Z#H0DistributedZ

TIRFRZSEWNT:

private void createTable(String databaseName, String tableName, String clusterName) throws Exception {

String createSql = "create table " + databaseName + "." + tableName + " on cluster " + clusterName +
" (name String, age UInt8, date Date)engine=ReplicatedMergeTree('/clickhouse/tables/{shard}/" +
databaseName + "." + tableName + "'," + "'{replica}') partition by toYYYYMM(date) order by age";

String createDisSql = "create table " + databaseName + "." + tableName + "_all" + " on cluster " +
clusterName + " as " + databaseName + "." + tableName + " ENGINE = Distributed(default_cluster," +
databaseName + "," + tableName + ", rand());";  ArrayList<String> sqlList = new ArrayList<String>();

sqlList.add(createSql);

sqlList.add(createDisSql);

util.exeSql(sqlList);

}

6.4.6 }{E ClickHouse #iE

REDNBIFENClickHouseZUEREGHILED .
BlEEClickHouse=REIZNREFT=1FE, £5l=2String. UInt8f1Datez£E,
TR FERESENT:

String insertSql = "insert into " + databaseName + "." + tableName + " values (?,2,?)";
PreparedStatement preparedStatement = connection.prepareStatement(insertSql);
long allBatchBegin = System.currentTimeMillis();
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for (int j = 0; j < batchNum; j++) {
for (inti = 0; i < batchRows; i++) {
preparedStatement.setString(1, "huawei_" + (i +j * 10));
preparedStatement.setint(2, ((int) (Math.random() * 100)));
preparedStatement.setDate(3, generateRandomDate("2018-01-01", "2021-12-31"));
preparedStatement.addBatch();

long begin = System.currentTimeMillis();
preparedStatement.executeBatch();
long end = System.currentTimeMillis();
log.info("Inert batch time is {} ms", end - begin);
}
long allBatchEnd = System.currentTimeMillis();
log.info("Inert all batch time is {} ms", allBatchEnd - allBatchBegin);

6.4.7 2] ClickHouse &

AETNEEIFClickHouseZUEFEFILID .

EiFED1: querySql1EiatlJEEClickHouseZIZATtableNameXF{EE105%
17, EEIET2: querySql2iEid AERENTIBIZClickHouseZEl#EAYtableNameZ
NBEFEREFERRHITERS.

TIRKFRSEWNT:

private void queryData(String databaseName, String tableName) throws Exception {
String querySql1 = "select * from " + databaseName + "." + tableName + "_all" + " order by age limit
10";
String querySql2 = "select toYYYYMM(date),count(1) from " + databaseName + "." + tableName + "_all"
+ " group by toYYYYMM(date) order by count(1) DESC limit 10";
ArrayList<String> sqlList = new ArrayList<String>();
sqlList.add(querySql1);
sqlList.add(querySql2);
ArrayList<ArrayList<ArrayList<String>>> result = util.exeSql(sqlList);
for (ArrayList<ArrayList<String>> singleResult : result) {
for (ArrayList<String> strings : singleResult) {
StringBuilder stringBuilder = new StringBuilder();
for (String string : strings) {
stringBuilder.append(string).append("\t");
}
log.info(stringBuilder.toString());
}
}
}

6.4.8 #fif& ClickHouse 3%

AETHNEMBRClickHouse=AEFULES
fHipRTECIZEClickHouseR P EIZEAIRIARM DT
TR FERSEWNT:

private void dropTable(String databaseName, String tableName, String clusterName) throws Exception {

String dropLocalTableSqgl = "drop table if exists " + databaseName + "." + tableName + " on cluster " +
clusterName;

String dropDisTableSql = "drop table if exists " + databaseName + "." + tableName + "_all" + " on cluster
" + clusterName;

ArrayList<String> sqlList = new ArrayList<String>();

sqlList.add(dropLocalTableSql);

sqlList.add(dropDisTableSql);

util.exeSql(sqlList);
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6.5 1AMl ClickHouse M FH

6.5.1 1£241tE Windows I EhiEN ClickHouse N FH
miZFHsTIER

BERNER

HEREFRBREFLE, EaLEWIndowsIMERIZITR A . ANHtFIsEEFV 53 FHEMN
EEER, SULBEEREAETEAN. £ AREIntelli) IDEATFE “clickhouse-
examples” FEd “Run 'Demo'” iz{THFEFLIE.

Y| Fle Edit
= H S <«
clickhouse-examples = conf = ) clickl

Project =

v clickhouse-examples

v

Cirl+Alt+F5

[S
»

Ctrl+Shift+F8

ClickHouse NI FBfEFiafTemkfE, BB U TAREEREFZTIER:
o EUETEREBEREFIZTER.
o IBdClickHouse HEIRENN FiE1TIHENT, BN “logs” BRTHIHEI(4:

clickhouse-example.log,

izf7clickhouse-examplesfI=EIEfIfF, =HIEEREPOEITERNT:
Connected to the target VM, address: '127.0.0.1:53321", transport: 'socket'

2021-04-21 21:02:16,900 | INFO | main | loadBalancerlIPList is 100.120.147.36, loadBalancerHttpPort is
21425, user is luxx, clusterName is default_cluster, isSec is true, password is xxxx. |
com.huawei.clickhouse.examples.Demo.main(Demo.java:40)

2021-04-21 21:02:16,904 | INFO | main | ckLbServerList current member is 0, ClickhouseBalancer is
100.120.147.36:21425 | com.huawei.clickhouse.examples.Demo.getCkLbServerList(Demo.java:96)
2021-04-21 21:02:16,914 | INFO | main | Driver registered |
ru.yandex.clickhouse.ClickHouseDriver.<clinit>(ClickHouseDriver.java:49)

2021-04-21 21:02:16,918 | INFO | main | Current load balancer is 100.120.147.36:21425 |
com.huawei.clickhouse.examples.Util.exeSql(Util.java:58)

2021-04-21 21:02:17,517 | INFO | main | Execute query:drop table if exists testdb.testtb on cluster
default_cluster | com.huawei.clickhouse.examples.Util.exeSql(Util.java:63)

2021-04-21 21:02:17,656 | INFO | main | Execute time is 139 ms |
com.huawei.clickhouse.examples.Util.exeSql(Util.java:67)

2021-04-21 21:02:17,657 | INFO | main | Current load balancer is 100.120.147.36:21425 |
com.huawei.clickhouse.examples.Util.exeSql(Util.java:58)

2021-04-21 21:02:17,701 | INFO | main | Execute query:drop table if exists testdb.testtb_all on cluster
default_cluster | com.huawei.clickhouse.examples.Util.exeSql(Util.java:63)

2021-04-21 21:02:17,851 | INFO | main | Execute time is 148 ms |
com.huawei.clickhouse.examples.Util.exeSql(Util.java:67)

2021-04-21 21:02:17,851 | INFO | main | Current load balancer is 100.120.147.36:21425 |
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com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:58)

2021-04-21 21:02:17,895 | INFO | main | Execute query:create database if not exists testdb on cluster
default_cluster | com.huawei.clickhouse.examples.Util.exeSql(Util.java:63)

2021-04-21 21:02:18,043 | INFO | main | Execute time is 148 ms |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:67)

2021-04-21 21:02:18,044 | INFO | main | Current load balancer is 100.120.147.36:21425 |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:58)

2021-04-21 21:02:18,088 | INFO | main | Execute query:create table testdb.testtb on cluster default_cluster
(name String, age UInt8, date Date)engine=ReplicatedMergeTree('/clickhouse/tables/{shard}/
testdb.testtb','{replica}') partition by toYYYYMM(date) order by age |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:63)

2021-04-21 21:02:18,233 | INFO | main | Execute time is 144 ms |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:67)

2021-04-21 21:02:18,233 | INFO | main | Current load balancer is 100.120.147.36:21425 |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:58)

2021-04-21 21:02:18,278 | INFO | main | Execute query:create table testdb.testtb_all on cluster
default_cluster as testdb.testtb ENGINE = Distributed(default_cluster,testdb,testtb, rand()); |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:63)

2021-04-21 21:02:18,422 | INFO | main | Execute time is 144 ms |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:67)

2021-04-21 21:02:18,423 | INFO | main | Current load balancer is 100.120.147.36:21425 |
com.huawei.clickhouse.examples.Util.insertData(Util.java:128)

2021-04-21 21:02:19,380 | INFO | main | Inert batch time is 720 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:19,927 | INFO | main | Inert batch time is 492 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:20,456 | INFO | main | Inert batch time is 504 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:20,894 | INFO | main | Inert batch time is 410 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:21,348 | INFO | main | Inert batch time is 431 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:21,813 | INFO | main | Inert batch time is 442 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:22,273 | INFO | main | Inert batch time is 434 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:22,730 | INFO | main | Inert batch time is 435 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:23,212 | INFO | main | Inert batch time is 459 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:23,689 | INFO | main | Inert batch time is 452 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:23,689 | INFO | main | Inert all batch time is 5216 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 148)

2021-04-21 21:02:23,689 | INFO | main | Current load balancer is 100.120.147.36:21425 |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:58)

2021-04-21 21:02:23,732 | INFO | main | Execute query:select * from testdb.testtb_all order by age limit 10 |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:63)

2021-04-21 21:02:23,803 | INFO | main | Execute time is 71 ms |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:67)

2021-04-21 21:02:23,804 | INFO | main | Current load balancer is 100.120.147.36:21425 |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:58)

2021-04-21 21:02:23,848 | INFO | main | Execute query:select toYYYYMM (date),count(1) from
testdb.testtb_all group by toYYYYMM(date) order by count(1) DESC limit 10 |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:63)

2021-04-21 21:02:23,895 | INFO | main | Execute time is 47 ms |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:67)

2021-04-21 21:02:23,896 | INFO | main | name age date |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)

2021-04-21 21:02:23,896 | INFO | main | huawei_4077 0 2021-12-21 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)

2021-04-21 21:02:23,896 | INFO | main | huawei_183 0 2021-12-10 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)

2021-04-21 21:02:23,896 | INFO | main | huawei_5407 0 2021-12-13 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)

2021-04-21 21:02:23,896 | INFO | main | huawei_1072 0 2021-12-03 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)

2021-04-21 21:02:23,896 | INFO | main | huawei_4667 0 2021-12-22 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
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2021-04-21 21:02:23,896 | INFO | main | huawei_1767 0 2021-12-03 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,896 | INFO | main | huawei_8001 0 2021-12-22 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,896 | INFO | main | huawei_1822 0 2021-12-04 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,896 | INFO | main | huawei_5095 0 2021-12-23 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,896 | INFO | main | huawei_7133 0 2021-12-26 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | toYYYYMM(date) count() |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 202101 2184 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 202105 2176 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 201810 2173 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 201907 2162 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 201803 2159 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 201805 2153 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 202110 2145 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 201801 2144 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 201908 2143 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 202005 2133 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
Disconnected from the target VM, address: '127.0.0.1:53321', transport: 'socket'
Process finished with exit code 0

6.5.2 £ Linux IAE5iA0 ClickHouse MW

ClickHouse M FBfZ Ft ST3FELinUXIR B IETT . EREFBRSAALRE, LA EE
JarB EERIFHILINnuE TR ETIE T,

BUESS
LinuxIMEELEEIDK, RASEEHMIntell) IDEASE JarE&{FHMYIDKERA—, FHig
BiflavaliiEZT =,

wIFHIETER

B SHijart.
1. #Alntelli) IDEA, &R “File > Project Structure > Artifacts” .
2. B&F “iNs7 , & “JAR > from modules with dependencies” ,
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Project Structure

Project Settings

odules with dependencies...

, BE

“Main Class” i%#%E “com.huawei.clickhouse.examples.Demo”
1% ”»
OK™

4. i%&#2 “Build> Build Artifacts” , fRIEREINGTE “clickhouse-examples\out
\artifacts\clickhouse_examples_jar” BE FEEFHFEHEIERAEREjarsE,

xamples [D:\Code\cloudBU\sample_project\srcclickhouse-examples] -

;:uil

clickhous

I 1 Project

£ 15 “clickhouse-examples\out\artifacts\clickhouse_examples.jar” BR FHIFGjars
4#0 “clickhouse-examples” BFETHI “conf” XHEEHIZFIClickHouseZE Fin& s

BRT, 6l “ EFinzAR/DBC” BR T,
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43

$ER4

BERNER

BREFIRDR, ENarXX{F EEBRT, B8R AI700,

cd /opt/Bigdata/client

chmod 700 clickhouse-examples.jar

7£ “clickhouse_examples.jar” FrfEEFixB R NMTU 6

source Ein%#EHR/bigdata_env

java -cp ./*:conf/clickhouse-example.properties
com.huawei.clickhouse.examples.Demo

et

ClickHouseRiFBfZFiz1T5eRkE, AIBEU T ARBEEEFETER:

o BEEUIETHERBERERIETER.
e EiIClickHouse HEIRENN FIz1T1HE T

Eﬂéﬁéﬁujarjﬁ:ﬁﬁr BZH “logs/clickhouse- example log 7 BESE, flan

EinZ#E=/IDBC/logs/clickhouse-example.log”

jarBETERNT:

2021-06-10 20:53:56,028 | INFO | main | Current load balancer is 10.112.17.150:21426 |

com.huawei.clickhouse.examples.Util.insertData(Util.java:128)
2021-06-10 20:53:58,247 | INFO | main | Inert batch time is 1442 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)
2021-06-10 20:53:59,649 | INFO | main | Inert batch time is 1313 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)
2021-06-10 20:54:05,872 | INFO | main | Inert batch time is 6132 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)
2021-06-10 20:54:10,223 | INFO | main | Inert batch time is 4272 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)
2021-06-10 20:54:11,614 | INFO | main | Inert batch time is 1300 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java:145)
2021-06-10 20:54:12,871 | INFO | main | Inert batch time is 1200 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)
2021-06-10 20:54:14,589 | INFO | main | Inert batch time is 1663 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)
2021-06-10 20:54:16,141 | INFO | main | Inert batch time is 1500 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)
2021-06-10 20:54:17,690 | INFO | main | Inert batch time is 1498 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)
2021-06-10 20:54:19,206 | INFO | main | Inert batch time is 1468 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-06-10 20:54:19,207 | INFO | main | Inert all batch time is 22626 ms |

com.huawei.clickhouse.examples.Util.insertData(Util.java: 148)

2021-06-10 20:54:19,208 | INFO | main | Current load balancer is 10.112.17.150:21426 |

com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:58)

2021-06-10 20:54:20,231 | INFO | main | Execute query:select * from mutong1.testtb_all order by age limit

10 | com.huawei.clickhouse.examples.Util.exeSql(Util.java:63)
2021-06-10 20:54:21,266 | INFO | main | Execute time is 1035 ms |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:67)

2021-06-10 20:54:21,267 | INFO | main | Current load balancer is 10.112.17.150:21426 |

com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:58)

2021-06-10 20:54:21,815 | INFO | main | Execute query:select toYYYYMM (date),count(1) from
mutong1.testtb_all group by toYYYYMM(date) order by count(1) DESC limit 10 |

com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:63)
2021-06-10 20:54:22,897 | INFO | main | Execute time is 1082 ms |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:67)
2021-06-10 20:54:22,898 | INFO | main | name age date |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
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2021-06-10 20:54:22,898 | INFO | main | huawei_266 0 2021-12-19
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,899 | INFO | main | huawei_2500 0 2021-12-29
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,899 | INFO | main | huawei_8980 0 2021-12-16
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,899 | INFO | main | huawei_671 0 2021-12-29
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,899 | INFO | main | huawei_2225 0 2021-12-12
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,899 | INFO | main | huawei_6040 0 2021-12-14
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,899 | INFO | main | huawei_7294 0 2021-12-10
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,899 | INFO | main | huawei_1133 0 2021-12-25
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,900 | INFO | main | huawei_3161 0 2021-12-21
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,900 | INFO | main | huawei_3992 0 2021-11-25
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,900 | INFO | main | toYYYYMM(date) count() |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,900 | INFO | main | 201910 2247 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,900 | INFO | main | 202105 2213 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,900 | INFO | main | 201801 2208 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,900 | INFO | main | 201803 2204 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,901 | INFO | main | 201810 2167 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,901 | INFO | main | 201805 2166 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,901 | INFO | main | 201901 2164 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,901 | INFO | main | 201908 2145 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,901 | INFO | main | 201912 2143 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,901 | INFO | main | 202107 2137 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
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ClickHouse &5 ( HEED )

7.1 ClickHouse N FAFF A&7

ClickHouse &7}

ClickHouse 2 ERIEAHL DT IERISIEIRR:, SZI5SQLER, BEIERELF, 155!
?E?kﬁ%ﬁ’ﬂ?—ééﬁ*ﬁﬁi@ﬁﬁ‘éﬂE%‘ﬁl‘:&%, EEE DR EIREERER— 1 HE
o

ClickHousef gt s

o HUEEZELLS

o ZBIFTUE

o [MEEMNITES|E

o IFIREHUEEN

o IFHERZESI

o THEEInsertFlUpdate

ClickHousefIp Rz = :

o LRI GIH=
FERRIITESIZE (40Flink ) IELATEIRS AClickHouse, f&BfClickHouseRI{f
SEEMEE, ETMERNNSHE. SELOERNTEIS TSR

o EATHHE
IEIE AR S EIESAEIClickHouse, ¥IEEIZEHBIZICRIE. HaLL
FRISEERNORERE, BT MR T SRR TGO, MERlR
%R, BEIEEFNESRFE.,

ClickHouse FFAZOf@N

ClickHouseHHC++iBE T4, EfUADBMS, Z#FHTTPFINative TCPAEFHMIZE1E Ot
I, Z¥5IDBC. ODBCEZMIRENH L, HEFFERATXIRARCclickhouse-jdbckiHiT
NEREFAFA
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cluster

cluster ( ££8% ) TEClickHouseEE2—FZiERIEE, ErILAHAFRIESEEH
NENX, SEFERNERE—TENER . S ClickHouseTs =2 B 2—FHAiE
BHIXR, SEMNEFE,

shards

shard (9 F ) EXclusterfIt&m@miNs, 1 clustera] LA/ shard£B5%
replicas

replica (BIZAS ) , 1 shardalLAB S/ replicaZBAY o

partition

partition ( X ) , $XIAIRAMreplicafi=/Y, TLAIREAZE—FNEIIS
MergeTree

ClickHouselfIBIEERAAIERS |Z(KEK, MergeTreelEARERAREMAIES]
g, BETHIESX. —RFSIFN"RKZEKS|EHEE, EEIEERMNHREERSER
5|1, FRNERSIZSRE—KIEIERAIRE “HR7 , WIEIERBEEMS
4 BRI R R E LA AN a4 nnEL o

7.2 ClickHouse N B & RENSA

FRREPEMERIVRIBNET-1P7R.
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7-1 ClickHouse N FBfEFHF A RIS

&

ST ARG TING

EESHATE

IEITEFRERER

=]

2 7-1 ClickHouse N FF &R RIE5ER

BYER iolilz SEVH
THREAR | EFRFENAER, EETRE HAB=
= ClickHouseB9EAHLZ
EZFAF | ClickHouseBIR FBiZFP 2352 | EFEClickHouse N FBFFAFIETT
ETIE ESFE, TENlavaiES, # | /S
Z(@EMIntelli) IDEATEH, BiR
BIESSMAAINMERCE
RIEA=T | REEEGIRE, SBBEPHRRT | EAFHELEClickHouselEFI T2
RIE fRClickHouse Z R {4-HmFets
Mo
ZTRERN | BRYUBEEBTIZTERESE | A MWIindowsIAE i
BiFER NREFRIETER . ClickHousezZFH
fELinuxIFEhiENIClickHouse/
H
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7.3 %% ClickHouse R FBFF&IAES
7.3.1 %5 ClickHouse N B LZINETIAE

HEEFFETER

FEHTNAF R, EESHFRMISTINEINRT -2,

R71-2 FHRRE

IR izl
BMERS o FFAIME: WindowsERZ, ZiFWindows7LAERR
K,
o IE{TIME: Linux&R%.
WEEAMENER, ETREEEMNERISTE
MLEHIE .
Z2E)DK FEMEITHENEARNEE, IRAERINT:

AR5 iRFZE Fini 2B HAI0pen)DK, hRAJS

1.8.0_272, RociFEit,

X FERF R ATES | FBSDKENIar8E TER P M A

R,

e X86ZFFif: Oracle IDK: 73%1.8fR7A; IBM
JDK: Z#F1.85.11hRA,

e TaiShanZPim: Open)DK: 32351.8.0 272k A,

15388
BETZE2ER, RBImIRSIFTLS VI.2REAEAIINZY .
IBM JDKERIARZHFTLS V1.0, &H{EMRIBM JDK, 1BEERN
2% “com.ibm.jsse2.overrideDefaultTLS” 3 “true” , &
BETARITZIETLS V1.0/V1.1/V1.2, i#¥iE5&https://
www.ibm.com/support/knowledgecenter/zh/
SSYKE2_8.0.0/com.ibm.java.security.component.80.doc/

security-component/jsse2Docs/
matchsslcontext_tls.html#matchsslcontext_tls,

LEEFNECE Intelli) IDEA

FRMERIEARRE, BIER2019. 15 EthFREhR

K,
izl
o ZE{FAIBM JDK, i&Ha{RIntelli) IDEAFRRYIDKEZE SIIBM
JDK,
e EfFEMOracle JDK, 5i{FIntelli) IDEARRAYIDKECE S
Oracle JDK,
o ZE{FEMAOpen JDK, i&tfa{RIntelli) IDEAFAYIDKEE S
Open JDK,
o AR[ERIntell) IDEARE(ERIBRIAIwWorkspaceftEEIEEE
THIRBITHE.
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EEERIR izl

Z%#EMaven FEAMENEARE. BTIEEE, BFREFA
HanEHA

EEFHEAR ;f&%ﬁﬁ?ﬁﬁﬁﬁﬁESClickHouse%ﬁﬁﬁ)’—"‘#ﬁ%*ﬁﬁﬁ
YR o

7-zip BTFEE “*zip” 0 “*rar” &, S2#F7-Zip 16.045R
N,

HEFISTIME

TR AR, FEENESCEIETENNIRE, BFRIENBREFIETE

k

o

o WIRAMWindowsFHRIMEFERF WS FEMNEERE, o] FEERFEFiRsIA

ith,

IREVER IR F R SERF B EN M R EcEMRERS, AREEE

Windowssi# 172 AN .

a.

& FFusionlnsight ManagerTQM, i%1F “&£8f > #50 > 5 > THER
im” , “EEREPIRERT IRERN “NEEXH , RIEFEREEFRTSR
T R RNEIRIFAITEAEEYS ( x86i%1¥x86_64, ARMi%iRaarch64 )
BE ‘BT’ , FEEFRNEEEREIRIENNSIETR FEREF iR At
FiEE.

N, ZERPIRMXEEEE S

“FusionInsight_Cluster_1_Services_Client.tar” , BBEESEZ!
“FusionlInsight_Cluster_1_Services_ClientConfig_ConfigFiles.tar” , #¥£Ef#
EZ3i . BBERIAIEPCRY
“D:\FusionlInsight_Cluster_1_Services_ClientConfig_ConfigFiles” B&T
(IBERPREETE) -

SHREBRTH “hosts” MHFHHIANBEIE FinFrET mAJhosts 4,
ﬁgﬁzﬁﬂ*jm%ﬁ‘é'—iﬁﬂiﬁi'lz “hosts” Xi4FhRFIHAIRENENLE LB
B,

(1] %83
o LHEFIRFTEENARERPHTRE, REXFRMEER, JREHITER
iman SRS HIEIR .

o WindowsZstthhostsSTHTFRIERRE5]:  “ C\WINDOWS\system32\drivers\etc
\hosts” .

J ﬂﬂigﬁLinuxﬁiﬁiﬁiﬂﬁiﬁ , B ERTEREREPiRIILiInuxT S IREMEX
(=34

a.

AT RPREEFi, fIEFixgxBRA “/opt/client” .
EFimtl2sR00Y | SRR RIREEFRT—H, HEENTF55%.
ERFRIMasterti Rk E Core i REBE PR SE ERATRERAMRSEH
ifi, MRSEEBFIIME FiRHILRIBFISEERIIND RERAMRSE PR
MERFiR T RRESEE.

AEZEEFRIEF, RAREREE RS “hosts” X4, ZXieE
“/etc/hosts” XHARBBSEFHNTRHENZER, IREE, FEF
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HNEHBEBR TR “hosts” XHHRIABEIZFiRFET RAYhosts 34

o, R SRS ERS ENENS L',

7.3.2 S A\FHELE ClickHouse #FI T2

Birr=

BRAFERR

£E1

£IR2

$LE3

FREXClickHouseFF &I T, KTIZS ARl Intelli) IDEAFHIEHFIZ

IR HPCRIBI B SERFIIIBER/NTSDH, ELEMRE, BHRRARREER, &

E¥RYAta)ali@id Fusioninsight Managerl@mA FRAES .

ClickHouseftXIZ MaS MG TIE, FHBEIZHRIEZSClickHouse T,

SEIRIMRSN FFFRFGITIE, SREVFEAICIIRRER RS “src” BRTAEAFIIRE

NI “clickhouse-examples” LA MaventBXECE .
FERAFEIRES, SAEFTIERIntelll) IDEAFFRIAE
1. T1EIDEARMI%EIE “File > New > Project from Existing Sources” ,

clickhouse-examples [DA\Code\cloudBUh\sample_project\srciclickhouse-examples] - ...
Eile Edit View r Build Run HiCode Tools

Mavigate Code Analyze Refac

Ctrl+Alt+5 Module from Existing Sources...

Ctrl+Alt+Shift+5 File

» Scratch File Cirl+Alt+Shift+Insert

2. TEERH “Select File or Directory to Import” XHEES, 5EFE “clickhouse-
examples” {HEFHHE) “pomxml” &, gBd “OK” ,

3. MANSEEECE, BE “Next” ; WITCHEHTER, FEABGAMERT,
4. EIREEFAVIDKMRA, BT “Finish” BRESAN.

TEEATRG, EXHEGITIEN “conf” BRTHY “clickhouse-
example.properties” {4, IRIBSLIRIMEEEEMIEXSEL .

loadBalancerlPList=

sslUsed=false
loadBalancerHttpPort=21425
loadBalancerHttpsPort=21426
CLICKHOUSE_SECURITY_ENABLED=true
user=

H#EBANFEECRENGE, BNTEEEXHHENETETE TN, FRNES, RiIRLse
password=
clusterName=default_cluster
databaseName=testdb
tableName=testtb
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batchRows=10000
batchNum=10

xR 7-3 BcEiRAE

BB

BAE

aX

loadBalancerlPLis
t

WIESE, BE LoadBalancefdIPEIZE,
ZManager, %% “&8f > R3S > ClickHouse
> 5fF) ", BEFTEClickHouseBalancersL{gIXd vz
AOMI S5 1PHBLIE

ZIPHBLHERIES SR, fIMNECE N
“10.10.10.100,10.10.10.101”

sslUsed

false

EEREAsINIE, ReRAERHENEEN

“ true” o

loadBalancerHttp
Port

21425

LoadBalancefgHTTPi®O -

EHRFusioninsight Manager, %&#E “£Ef > RS
> ClickHouse > SCf5)” |, BBEREXFMNAY
ClickHouseBalancersCffl, i%i% “LHIECE > &
EPECE” , ¥R “lb_http_port” FHIRENESH
B, EIAH21425,

loadBalancerHttp
sPort

21426

LoadBalancefHTTPSiE, &sslUsedBRE T
true, WLSHATFI=,

EFFusionlnsight Manager, &% “ &8 > RS
> ClickHouse > 3£1” , EBATRIIRAY
ClickHouseBalancersEfl, i%&## “SCIfcE > £
ZRECE " , #EZE “Ib_https_port” FHIXENES
8, EIAN21426,

CLICKHOUSE_SEC
URITY_ENABLED

true

ClickHouseZ R FX, HEELEEITIZSE
ES Hfalse,

user

TEUNME

R7-2EERIFRIFRAER.

password

TEUNME

FARRFIINAYER .
ERANFETFELENGE, ENERENGEE
WRTEFENEFN, ERNEE, BERRZE.
158
YIRZfEManager EFEEAR, BEIXERIIFEEN
IR .

clusterName

default_c
luster

ClickHouseiZEEERF2FR, (RIFEAAE.

databaseName

testdb

AR L2 FERCZEIEERIR, FILURE
SERRIERIER o

tableName

testtb

ORI TR FECIZAIREIR, ATLURIESLIR
B5E.

batchRows

10000

— P HORBE RIS
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BeERR iNE aX
batchNum 10 BSANEIENSHIR
(AR

ClickHouse R EEE$RET, (BIRBA—RNBIAAND, BFihmEEEBMNEENENTS, 2
FAMERIF . ClickHousei2fit T EFLoadbalanceZ B4, AILUSAFIBOREEMNARSE
FinTs, TERAIIMIRSEEN, TUNES/KFHNARE. SPIHNAEIERERRT, FEH
EFNginxfJClickHouseBalanceriZHl T mRH I TRED A, TICEBBEANGE . ZAIGAHLIL
MR NNS T EMEESE T 5 HRE.

.

7.4 FF A ClickHouse W

7.4.1 ClickHouse N BEFFEZ B
ARG E . B ETLRES IHEEClickHouse TS, 3 E M EIEn
SRR TR

FA B

ClickHousefEA—FMIZAIDBMS R G, (EASQLESMAILIEITE NAYRIE. FAIZ
i, £%piBidclickhouse-jdbc APHECSRFHITHEIR .

o REREM
o ENEE

o BUIEE
o GUESR
o AR
o THHIE
o HEREE

7.4.2 Bt& ClickHouse i&EZE

f£Clickhouse]DBCHaDemo. Demo. Native]DBCHaDemo#JUtilSZ{4EliEconnection
RIEEBIZ EiEEEN, W TEAMCIDIRE socketiiBATAYE)960s,

ClickHouseProperties clickHouseProperties = new ClickHouseProperties();
clickHouseProperties.setSocketTimeout(60000);

WMRESANFEEClickHouset I TFEFHY “clickhouse-example.properties” ETEX
{&eh “sslUsed” SEECER “true” BT, MIEEEClickhouse)DBCHaDemo.
Demo. Native]DBCHaDemoFAUtilSZ{&BlIZE connectionf9tE G BN MEEEE:

clickHouseProperties.setSsl(true);
clickHouseProperties.setSsIMode("none");
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7.4.3 #37 ClickHouse &5

AEPNBEIIClickHouse EZFEFILED .

AR HER7E “Clickhouse)DBCHaDemo” ZfJinitConnectionf x4, EBIEIERE
AHEAFRT-35pECERuserflpassword/E/IAIEEYE, ClickHouseawE AP Z 1
FEIRS A TLZEINIE

MRS 3.3.02B1kRA, THHEEEBRSET:

clickHouseProperties.setPassword(userPass);
clickHouseProperties.setUser(userName);

BalancedClickhouseDataSource balancedClickhouseDataSource = new
BalancedClickhouseDataSource(JDBC_PREFIX + UriList, clickHouseProperties);

MRS 33.08ZERAE, RECHESEWT:

clickHouseProperties.setProperty(ClickHouseDefaults.USER.getKey(), userName);
clickHouseProperties.setProperty(ClickHouseDefaults. PASSWORD.getKey(), userPass);
try {

clickHouseProperties.setProperty(ClickHouseClientOption.FAILOVER.getKey(), "21");

clickHouseProperties.setProperty(ClickHouseClientOption.LOAD_BALANCING_POLICY.getKey(),
"roundRobin");

balancedClickhouseDataSource = new ClickHouseDataSource (JDBC_PREFIX + UrilList,
clickHouseProperties);
} catch (Exception e) {

LOG.error("Failed to create balancedClickHouseProperties.");

throw e;

}

7.4.4 8l ClickHouse R

AREBNBEIEClickHouseBUREREFILED

Bidon clusteriBAITEEEF P 6IEZFET7-3F L databaseNameS B N EYEEZRIEIE
%,

R RESZEWT:

private void createDatabase(String databaseName, String clusterName) throws Exception {
String createDbSql = "create database if not exists " + databaseName + " on cluster " + clusterName;
util.exeSql(createDbSql);

}

7.4.5 Bl# ClickHouse 3

AREBNEBEIZEClickHouse=AEFILED

@idon clusterlEA1EER P BT -39 tableNameS E{E IEZHIReplicatedMerge
Z#0Distributed3

THIRFRZSEWNT:

private void createTable(String databaseName, String tableName, String clusterName) throws Exception {

String createSql = "create table " + databaseName + "." + tableName + " on cluster " + clusterName +
" (name String, age UInt8, date Date)engine=ReplicatedMergeTree('/clickhouse/tables/{shard}/" +
databaseName + "." + tableName + "'," + "'{replica}') partition by toYYYYMM(date) order by age";

String createDisSql = "create table " + databaseName + "." + tableName + "_all" + " on cluster " +
clusterName + " as " + databaseName + "." + tableName + " ENGINE = Distributed(default_cluster," +
databaseName + "," + tableName + ", rand());"; ArrayList<String> sqllList = new ArrayList<String>();

sqllList.add(createSql);

sqllList.add(createDisSql);

util.exeSql(sqlList);

}
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7.4.6 $HN ClickHouse EE

AEBNBIENClickHouseZBEHFIAD .
Bl ClickHouseZRBIFEIFREB =1FE, D5IEString. UInt8f1Datez:8
MK RESEWNT:

String insertSql = "insert into " + databaseName + "." + tableName + " values (?,?,?)";
PreparedStatement preparedStatement = connection.prepareStatement(insertSql);
long allBatchBegin = System.currentTimeMillis();
for (int j = 0; j < batchNum; j++) {
for (inti = 0; i < batchRows; i++) {
preparedStatement.setString(1, "huawei_" + (i +j * 10));
preparedStatement.setint(2, ((int) (Math.random() * 100)));
preparedStatement.setDate(3, generateRandomDate("2018-01-01", "2021-12-31"));
preparedStatement.addBatch();

long begin = System.currentTimeMillis();
preparedStatement.executeBatch();
long end = System.currentTimeMillis();
log.info("Inert batch time is {} ms", end - begin);
}
long allBatchEnd = System.currentTimeMillis();
log.info("Inert all batch time is {} ms", allBatchEnd - allBatchBegin);

7.4.7 &if) ClickHouse iE
RES MEEEIClickHouse SUBREBIAED.,

BEiFEG1: querySql1EiatliClickHouseZEIZATtableNameXFEE105%
17, EiEIET2: querySql2iEid AEREIBIZClickHouseZlEEAYtableNameZ
HNHEFEBERFREHITRS .

THIRKFERSEWT:

private void queryData(String databaseName, String tableName) throws Exception {
String querySql1 = "select * from " + databaseName + "." + tableName + "_all" + " order by age limit
10"
String querySql2 = "select toYYYYMM(date),count(1) from " + databaseName + "." + tableName + "_all"
+ " group by toYYYYMM((date) order by count(1) DESC limit 10";
ArrayList<String> sqlList = new ArrayList<String>();
sqllList.add(querySql1);
sqllList.add(querySql2);
ArrayList<ArrayList<ArrayList<String>>> result = util.exeSql(sqlList);
for (ArrayList<ArrayList<String>> singleResult : result) {
for (ArrayList<String> strings : singleResult) {
StringBuilder stringBuilder = new StringBuilder();
for (String string : strings) {
stringBuilder.append(string).append("\t");
}
log.info(stringBuilder.toString());
}
}
}

7.4.8 & ClickHouse &

AEDBNEMIBRClickHouseRAFFILED
HpRELIE ClickHouseZRH RIZRIEI AR D NER.
TR ERSENT:

private void dropTable(String databaseName, String tableName, String clusterName) throws Exception {
String dropLocalTableSql = "drop table if exists " + databaseName + "." + tableName + " on cluster " +
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clusterName;

String dropDisTableSqgl = "drop table if exists " + databaseName + "." + tableName + "_all" + " on cluster
" + clusterName;

ArrayList<String> sqlList = new ArrayList<String>();

sqlList.add(dropLocalTableSql);

sqlList.add(dropDisTableSql);

util.exeSql(sqlList);

7.5 AN ClickHouse N

7.5.1 12438 Windows I#1ERiEN ClickHouse [ FH

wiEFHIEITIERF
EREFRBERFALRE, EalLAEWindowsIMEIETRF ., AHFILERF S FHEK

EEBA, SULBEREAREETEN. A EIntelli) IDEATFE “clickhouse-
examples” FE# “Run 'Demo'” izfTH R TLIZ.

Y| File Edit View jate Code An efactor Build | Rul iCode Tools Git Window Help

B H S <« L Demo ¥ ( iu Shift+F10

clickhouse-examples = conf = i clickhou Shift<F9

v clickhouse-examples

v conf

Ctrl+Alt+F5
qurat

age Targets

Ctrl+5Shift+F8

BERANLER
ClickHouseRiFBfZFiz1T5RRkE, ABEU T AREEEFETER:
o BEUEITEREEERIETER

o BIClickHouse HEIRENM AT, BllogsER FRIBESH: clickhouse-
example.log,

1z17clickhouse-examplesf=EIEAIfS , 128 B REPDIETERIT:
Connected to the target VM, address: '127.0.0.1:53321", transport: 'socket'

2021-04-21 21:02:16,900 | INFO | main | loadBalancerIPList is 100.120.147.36, loadBalancerHttpPort is
21425, user is luxx, clusterName is default_cluster, isSec is true, password is xxxx. |
com.huawei.clickhouse.examples.Demo.main(Demo.java:40)

2021-04-21 21:02:16,904 | INFO | main | ckLbServerList current member is 0, ClickhouseBalancer is
100.120.147.36:21425 | com.huawei.clickhouse.examples.Demo.getCkLbServerList(Demo.java:96)
2021-04-21 21:02:16,914 | INFO | main | Driver registered |
ru.yandex.clickhouse.ClickHouseDriver.<clinit>(ClickHouseDriver.java:49)

2021-04-21 21:02:16,918 | INFO | main | Current load balancer is 100.120.147.36:21425 |
com.huawei.clickhouse.examples.Util.exeSql(Util.java:58)

2021-04-21 21:02:17,517 | INFO | main | Execute query:drop table if exists testdb.testtb on cluster
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default_cluster | com.huawei.clickhouse.examples.Util.exeSql(Util.java:63)

2021-04-21 21:02:17,656 | INFO | main | Execute time is 139 ms |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:67)

2021-04-21 21:02:17,657 | INFO | main | Current load balancer is 100.120.147.36:21425 |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:58)

2021-04-21 21:02:17,701 | INFO | main | Execute query:drop table if exists testdb.testtb_all on cluster
default_cluster | com.huawei.clickhouse.examples.Util.exeSql(Util.java:63)

2021-04-21 21:02:17,851 | INFO | main | Execute time is 148 ms |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:67)

2021-04-21 21:02:17,851 | INFO | main | Current load balancer is 100.120.147.36:21425 |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:58)

2021-04-21 21:02:17,895 | INFO | main | Execute query:create database if not exists testdb on cluster
default_cluster | com.huawei.clickhouse.examples.Util.exeSql(Util.java:63)

2021-04-21 21:02:18,043 | INFO | main | Execute time is 148 ms |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:67)

2021-04-21 21:02:18,044 | INFO | main | Current load balancer is 100.120.147.36:21425 |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:58)

2021-04-21 21:02:18,088 | INFO | main | Execute query:create table testdb.testtb on cluster default_cluster
(name String, age UInt8, date Date)engine=ReplicatedMergeTree('/clickhouse/tables/{shard}/
testdb.testtb','{replica}') partition by toYYYYMM(date) order by age |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:63)

2021-04-21 21:02:18,233 | INFO | main | Execute time is 144 ms |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:67)

2021-04-21 21:02:18,233 | INFO | main | Current load balancer is 100.120.147.36:21425 |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:58)

2021-04-21 21:02:18,278 | INFO | main | Execute query:create table testdb.testtb_all on cluster
default_cluster as testdb.testtb ENGINE = Distributed(default_cluster,testdb,testtb, rand()); |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:63)

2021-04-21 21:02:18,422 | INFO | main | Execute time is 144 ms |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:67)

2021-04-21 21:02:18,423 | INFO | main | Current load balancer is 100.120.147.36:21425 |
com.huawei.clickhouse.examples.Util.insertData(Util.java:128)

2021-04-21 21:02:19,380 | INFO | main | Inert batch time is 720 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:19,927 | INFO | main | Inert batch time is 492 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:20,456 | INFO | main | Inert batch time is 504 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:20,894 | INFO | main | Inert batch time is 410 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:21,348 | INFO | main | Inert batch time is 431 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:21,813 | INFO | main | Inert batch time is 442 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:22,273 | INFO | main | Inert batch time is 434 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:22,730 | INFO | main | Inert batch time is 435 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:23,212 | INFO | main | Inert batch time is 459 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:23,689 | INFO | main | Inert batch time is 452 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 145)

2021-04-21 21:02:23,689 | INFO | main | Inert all batch time is 5216 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java: 148)

2021-04-21 21:02:23,689 | INFO | main | Current load balancer is 100.120.147.36:21425 |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:58)

2021-04-21 21:02:23,732 | INFO | main | Execute query:select * from testdb.testtb_all order by age limit 10 |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:63)

2021-04-21 21:02:23,803 | INFO | main | Execute time is 71 ms |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:67)

2021-04-21 21:02:23,804 | INFO | main | Current load balancer is 100.120.147.36:21425 |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:58)

2021-04-21 21:02:23,848 | INFO | main | Execute query:select toYYYYMM (date),count(1) from
testdb.testtb_all group by toYYYYMM(date) order by count(1) DESC limit 10 |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:63)

2021-04-21 21:02:23,895 | INFO | main | Execute time is 47 ms |
com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:67)

2021-04-21 21:02:23,896 | INFO | main | name age date |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
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2021-04-21 21:02:23,896 | INFO | main | huawei_4077 0 2021-12-21
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,896 | INFO | main | huawei_183 0 2021-12-10
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,896 | INFO | main | huawei_5407 0 2021-12-13
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,896 | INFO | main | huawei_1072 0 2021-12-03
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,896 | INFO | main | huawei_4667 0 2021-12-22
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,896 | INFO | main | huawei_1767 0 2021-12-03
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,896 | INFO | main | huawei_8001 0 2021-12-22
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,896 | INFO | main | huawei_1822 0 2021-12-04
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,896 | INFO | main | huawei_5095 0 2021-12-23
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,896 | INFO | main | huawei_7133 0 2021-12-26
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | toYYYYMM(date) count() |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 202101 2184 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 202105 2176 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 201810 2173 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 201907 2162 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 201803 2159 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 201805 2153 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 202110 2145 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 201801 2144 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 201908 2143 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-04-21 21:02:23,897 | INFO | main | 202005 2133 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)

Disconnected from the target VM, address: '127.0.0.1:53321', transport: 'socket'

Process finished with exit code 0

ux IAEFEN ClickHouse MW

ClickHouse M B2 32 3FELiInUIRME I T . EIEFRRIBSAALRE, Erlll Ef&lar

BEEFFILINnuIETIMERIETT,

Linuxif B2 ZL2EIDK, IRASEZ /Intelli) IDEASRH JarEFEBEEYIDKERA—E, FHig

BiflavalfMET =,

RiEHITIER

SER1

SHjarg

1. #AlIntelli) IDEA, i%&#FE “File > Project Structure > Artifacts”
2. B “HnS7 , #E#E “JAR > From modules with dependencies”

o

o
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Project Structure

Project Settings

odules with dependencies...

% “com.huawei.clickhouse.examples.Demo” , 20K,

4. %&#FE “Build> Build Artifacts” . ZmiERINETE “clickhouse-examples\out
\artlfacts\cllckhouse examples_Jar” Ei?ég#ﬁﬂi—%ﬁuEiﬂ’]ﬁﬁﬁjarSZ#Fo

javatcom\huawei\clickhouse\e

ckhouse-examples

Project »
clickhouse-examples ai.clickhouse

I 1 Project
4 ¥

S P ==

470 “clickhouse-examples” BRTHI “conf” {&FEHFClickHouseZ Flimir 2t
BRT, Bt “ EFing#H=/)DBC” BR T,

T3 EREFIRTR, BANjarXX{G HEBRT, ESCU4HIR700,
cd /opt/Bigdata/client

F2 45 “clickhouse-examples\out\artifacts\clickhouse_examples.jar” BE FHIERBjarX
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BERNER

chmod 700 clickhouse-examples.jar
7£ “clickhouse_examples.jar” FrEEFisE R T T4
source EFim%#EH=/bigdata_env

java -cp ./*:conf/clickhouse-example.properties
com.huawei.clickhouse.examples.Demo

.

BT EREEREFETER.
1Bid ClickHouse HEIREN N i1 718 o

AL

LiafTjar

ClickHouseRIFFEREITSRAIR , MBI FAREEEFETER:

]

BIEEHRjarXX4HrEEFRAY “logs/clickhouse-example. log 7 BEE, flan

“ ErinzdEHR/IDBC/logs/clickhouse-example.log”

jarEiz TSR T

2021-06-10 20:53:56,028 | INFO | main | Current load balancer is 10.112.17.150:21426 |

com.huawei.clickhouse.examples.Util.insertData(Util.java:128)
2021-06-10 20:53:58,247 | INFO | main | Inert batch time is 1442 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java:145)
2021-06-10 20:53:59,649 | INFO | main | Inert batch time is 1313 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java:145)
2021-06-10 20:54:05,872 | INFO | main | Inert batch time is 6132 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java:145)
2021-06-10 20:54:10,223 | INFO | main | Inert batch time is 4272 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java:145)
2021-06-10 20:54:11,614 | INFO | main | Inert batch time is 1300 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java:145)
2021-06-10 20:54:12,871 | INFO | main | Inert batch time is 1200 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java:145)
2021-06-10 20:54:14,589 | INFO | main | Inert batch time is 1663 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java:145)
2021-06-10 20:54:16,141 | INFO | main | Inert batch time is 1500 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java:145)
2021-06-10 20:54:17,690 | INFO | main | Inert batch time is 1498 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java:145)
2021-06-10 20:54:19,206 | INFO | main | Inert batch time is 1468 ms |
com.huawei.clickhouse.examples.Util.insertData(Util.java:145)

2021-06-10 20:54:19,207 | INFO | main | Inert all batch time is 22626 ms |

com.huawei.clickhouse.examples.Util.insertData(Util.java:148)

2021-06-10 20:54:19,208 | INFO | main | Current load balancer is 10.112.17.150:21426 |

com.huawei.clickhouse.examples.Util.exeSql(Util.java:58)

2021-06-10 20:54:20,231 | INFO | main | Execute query:select * from mutong1.testtb_all order by age

limit 10 | com.huawei.clickhouse.examples.Util.exeSql(Util.java:63)
2021-06-10 20:54:21,266 | INFO | main | Execute time is 1035 ms |
com.huawei.clickhouse.examples.Util.exeSql(Util.java:67)

2021-06-10 20:54:21,267 | INFO | main | Current load balancer is 10.112.17.150:21426 |

com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:58)

2021-06-10 20:54:21,815 | INFO | main | Execute query:select toYYYYMM (date),count(1) from
mutong1.testtb_all group by toYYYYMM(date) order by count(1) DESC limit 10 |

com.huawei.clickhouse.examples.Util.exeSqgl(Util.java:63)

2021-06-10 20:54:22,897 | INFO | main | Execute time is 1082 ms |
com.huawei.clickhouse.examples.Util.exeSql(Util.java:67)

2021-06-10 20:54:22,898 | INFO | main | name age date |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,898 | INFO | main | huawei_266 0 2021-12-19
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)

2021-06-10 20:54:22,899 | INFO | main | huawei_2500 0 2021-12-29

com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)

2021-06-10 20:54:22,899 | INFO | main | huawei_8980 0 2021-12-16
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com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,899 | INFO | main | huawei_671 0 2021-12-29 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,899 | INFO | main | huawei_2225 0 2021-12-12 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,899 | INFO | main | huawei_6040 0 2021-12-14 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,899 | INFO | main | huawei_7294 0 2021-12-10 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,899 | INFO | main | huawei_1133 0 2021-12-25 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,900 | INFO | main | huawei_3161 0 2021-12-21 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,900 | INFO | main | huawei_3992 0 2021-11-25 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,900 | INFO | main | toYYYYMM(date) count() |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,900 | INFO | main | 201910 2247 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,900 | INFO | main | 202105 2213 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,900 | INFO | main | 201801 2208 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,900 | INFO | main | 201803 2204 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,901 | INFO | main | 201810 2167 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,901 | INFO | main | 201805 2166 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,901 | INFO | main | 201901 2164 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,901 | INFO | main | 201908 2145 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,901 | INFO | main | 201912 2143 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
2021-06-10 20:54:22,901 | INFO | main | 202107 2137 |
com.huawei.clickhouse.examples.Demo.queryData(Demo.java:144)
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Flink FF A1

8.1 Flink M FBFF& &N

ANa
Flink2—MISMEFIRAMBEAA RS —ITEIER, HROR— MR THIRSRLR
FTUITBIREIELES 2. CHRASARRME, RIRRIEIFIRRLE

51%.

FlinkEiE S HIN 1A S 2(RATIERIZUELLE ( Data Processing ) 155 &k
pipelinefh B4R, RIEZEMR, BIRESEN.

Flinkisz R A0E8-1Fr7 o
8-1 Flink & AR4%

£

i
8 E K
E B ‘E 2 E
s Cd 23
o
= DataStream AP

Stream Processing

E Runtime
- Distributed Strearming Dataflow
g Lasezal Cluster Cloud
ﬁ Single TWVM Standulone, Y ARN GCE, EC2

Flnk{ESATIRACRE SIS TS E, BRI, e,

e DataStream
e Checkpoint
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A2
&F

&0
Job Pipeline

[=E S

Flink 224940 E8-2F7R

8-2 Flink 2243

(Worker) {Worker)
TaskManager TaskManager
Task = Task = Task Task | | Task = Task
Slot Slot Slot Slat Slot Slot

| Memory & I/0 Manager |

l Memory & I/0 Manager |

LR
MNetwork Manager <Data 5treams> Network Manager

Actor System . ” F:cl:or System
Flink Program 5 ", !
\“\ \‘-\ Task Status ‘,r" fr."
- ‘\‘ %, Heartbeats / ‘;"Depioy/Stop,f
Program | A \\ Statistics | /' Cancel Tasks
Pataﬂaw'-" oot \,\ A ], / Trigger
G{jpt“'nize_;j / Client by p;ais Statistics & Y f //Checkpor‘nts
raph Builder T {?suits \‘\ Y //
sioi o T Lomemal " JobManager\\ |~
Submit job e : Y //
(send dataflow) Cancel /™ F, Actor System l
update job Dataflow Graph Scheduler
C‘ﬁ Checkpoint
Coordinator
(Master / YARN Application Master)
FlinkENMNERBE=1807:
e C(Client
Flink ClientEZ£5FFREMAIFINkRFHRRAPES (RIUELL ) 988,
e TaskManager
Flink RN SHITT=, BITEFENBF{ES . TaskManagera]lLIEZT, &
“MTaskManager&B¥ss,
e JobManager

Flink RZEREET =, SEAMTaskManager, FREEHF{ESIERLL
TaskmanageriflfT. JobManagerfEHAE FallABE 24, BRE— £
JobManager,

Flink REFIRMAYKERE

{RRBTEE
RMAmMSRATIERIREIEEE S .
Exactly Once

N5k 01 (2024-12-06)

IRIERE © LATITERAGIRAT 104



MapReduce 5%
Friisrs (LTS hR)

8 Flink FF&$5r (Z£tEH )

RILF LRI, (RIEMEEHIEEIERLGE—IX

HA
JobManagersziFE &R, RIELRERHE,
IKEY ERe

TaskManagersz 5 Fai/kFT E.

Flink Fr&#ZO &7
Flink DataStream APliZ{{tScalaflavamFfESHIFH AL, WFES-1F.

2£ 8-1 Flink DataStream API =

Ihae 588
Scala API 12 #tScalaiB S AYAPI, RALTIE. join. BO. BEFHURL
12ae
Java API imiﬁiiJavaiE%E’ﬂAPl, RBELTIE. join, 0. BEFEIENIE
Be/Jo
Flink A
e DataStream

HIER, 2IEFlinkRZSLIEBENRINSIEERTT. ZEIBRTHIBINEREESAN,
ATLAEI Socket. KafkafIX SR EN, FEFInkESAMNES, @idSocket,
KafkafISU-ZEHERIIMNBR S, X ZFlinkAIRZIOEES .

Data Transformation

HIEQIEETT, S¥8—oZ DataStreamigifap— N HfYDataStream,
BAaLAES I RILEE:

- —X—RY%HE: Map,

- —XJ0. 152 AYERHE: dFlatMap,

- X0k 1AYERIE, UFilter,

- Z3H1EEHR, WUnion,

- ZPRENE, fwindow. keyby,

CheckPoint

CheckPoint2FlinkEiE BT 5E . REZAIWLE . ZWFH T LURIERBEET
EREREIEKE, MENERESEENE—MEBESRIRE, FIEETEN L
IE—x ( Exactly Once) ,

SavePoint

Savepoint 25 F R P EIF A U FEPRFE N checkpoint, LUERAFTILIEE
BofESHITHE . ARTEBESIKSIRE HsavepointfFHERVASHIAIRE
21T, RIEEIRIBAVESE M .
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Flink #6 TEN 4R

MRSHEM5I TFEFREN b Fohttps://github.com/huaweicloud/huaweicloud-mrs-
example, DT HEMRSEEHELEAINRA DS, RE THEHFESEI RIS
%, BDASRENRLAEIIRMAVEGIIE IR,

HBIMRSIRELATFlnkiBXt#GI T2, £EERIEEN “flink-examples/flink-

examples-security” ,

EiEE R

73 “flink-examples/flink-examples-normal” :

3 8-2 Flink BRI T2

FlinkCheckpointSca
laExample

REBITHE 1A
FlinkCheckpointlav | &ECheckpointilHIFEFAIN FBFF &=
aExample BERPEESR DSBSV hEODMIENS, H

HEMRSFAE—E, B SNAXISEHRERE, &1
BFRRSEEEL TR —RPRZS
X EIHENRIES WFlinkFFFCheckpointiEFIiERR

FlinkHBaseJavaExa
mple

BITFlink APHENIEESHBaseHIBIN BB &3~ o
X EIFENEBIES WFlinkiZEHBase = £ FIFEF -

FlinkHudiJavaExam
ple

B Flink APWEWESHudigIRRIR FAF A
XU SHENBIES RFlinkiZBHUdiRFEGIER .

FlinkKafkalavaExa
mple

FlinkKafkaScalaExa
mple

EKafkaE = HiEZEHIREFIIN AT ARG,

BiTiERflink-connector-kafkat&thagiz [, £r-FEERE
&

X SIFHENRIFES IFlink Kafkatt Btz

FlinkPipelineJavaEx
ample

FlinkPipelineScalaE
xample

Job Pipelinef2FRIN AFF &~
EX W EIH=/14Bi52 IWFlink Job Pipelinet£fIi2RE .

AEIobB B4 10000581, AEERIZjobRY
NettySinkEF 0 Rl &ix. BIMNENobIERITIENE, 235!
A — i EIREFHFTEN L .

FlinkRESTAPlJavaEx
ample

B FlinkServerfYRestAPIBIZFH IR FAFF &3~
BFAEFENBiES M FlinkServer REST APIREFITER

FlinkStreamJavaExa
mple

FlinkStreamScalaEx
ample

DataStreami2FFRIN BFF &~ o
BEWEIZENEBiEZS I Flink DataStreamiEfliERE
BERAREENTNMERERNEMNEEENENEEYR, 5
B KMNENMNAEERcsVIETNER, BT Flink 2R3
FIGNSERY Beit St MEET EfE T 2 NITRI N EER, &
EXMAIN NIEREERITHEE
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FlinkStreamSqgUoin
ScalaExample

BB T2 E[i1)5
FlinkStreamSqgUoin | Stream SQL JoinfEFRIN FHF & 3~61 .
Example HEXWSIHENEFESIFlink JoinBEBliER .

BREFEAFlinkI 18V HSUIEN1 FHERICR, BRICRE
THFRENMER, 8FERF. M3l Fi¢. mB—Flink
WSS2EARERKENFHRICR, HRICRZAFNEF.
ISR SEEISERSRILMRIR L 552 R RICRAVAB R B FE
AXEF, WS EIERTHRSEIRTEE.

flink-sql

EREFimEd jarfELR3ZSQLIEWAIN FBFF & 7B o
HEXISIHENBIES WFLlink JarfEIHRZSQLEEGIRER:

pyflink-example

#EftPythonizEKafkafEdlF1PythoniZ3Z SQLIEIVAIHEAI
BRI SIHRNEIFS WPYFlinkFHITER

8.2 Flink N AFFARIENE

Flink RZ iR & RIE

Flink P& RIESE U TS5
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8-3 Flink K Hig &Rtz

g

(

)

TEREFRLE

v

EE BTG

v

EEILE

v

EE=E=AE

v

RBiEaRTALE

v

wEHIEOER

v

EFEFCITER

Y

HE

(

)

- — — -

( Aliz ) "itiEr

% 8-3 Flink LA &8I RIZIHAR

BirER 1538 LT
Z%EEZME% TR ANAR, FE 7ERFInKRIERES FlinkEAH#EE
EFFRM | FlinklRRfEF s iFERScala, JavalfiES# | EEAMN AR
BITIMR 1TH&R. HEEFERIDEATER, BIRIEESTRA | KHE
EESHAAMEEE . Flinkd9Iz1T7HRIERNFlink
B, BRIEES TR EFiRiIR RS
IR Finki2It THFGIRERs, SIS AEAITIERT | SAFRE
BFFY, AEZETLURERES, i Flink | Flinki¥f T2
Tiz.
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BhER 3388 sEEH
SRS | NRFERNESRSER, EBHTRSINTE. | BEFlinkkHE
iE LN
RIEGSF | 12T Scala, JavaliM RIS SHMEAITIZ, 2 | FRRFlink R
BT B PR T BRFlink S SR iRtE T
WRINET | IS BPIST R IR RS T . REFHE
=R Flink Rz
BERRE | ERETERASERPISENRET, BRE | B5FlinksE
TR AT VIS B R TS o BN R
BRER | CEULURERERETER, WEEHTE, | BrHRESET

Hitasm R SIHEER, 9 * FlinkiE8E
RS, EETRIEIIET . AR

8.3 /% Flink AT &S

8.3.1 HEFAMN A EIRE

33 pay 378
TR, EEEMNFTRIIE TSRS 4R .

& 8-4 AR

o IEZTIAEE: LinuxZx&4t,

o

ERIR izl
IRMER SR o FFAEINE: WindowsRZ, iFWindows 7UAERRA .

MFERNGENER, BMRRESHL S FENEE
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MapReduce fg5%

Fr&tERS (LTS hR) 8 Flink FF&$5r (Z£tEH )
IR ol
ZHEIDK FARMIETERIENEE, IRAZRNT:

HEE

RS imF1E P i s BF B RI0pen) DK, AiiFEis,
S FEF LN AES|FASDKERN)ar@iz{TEE F N AHIZFHY:
e X86EFifm:

- Oracle JDK: #5187 ;

- IBM JDK: 3%3%1.8.0.7.20%01.8.0.6.15hR 4
e ARMZEFif:

- Open)DK: 23%1.8.0_272hA ( &EB¥EHIDK, Ti@id

EREPRLERZFEP “IDK” XHFETIRE) .

- EeRIDK: 2#51.8.0_272hR7A,
jizLil

o ETFZSERE, RBIBRIFTLS VI.2RLEAIINZENY .

e IBM JDKERARSZHETLS V1.0, &{ERIBM IDK, BEEERINISH
“com.ibm.jsse2.overrideDefaultTLS” 3 “true” , iREFAILAE
AISZHFTLS V1.0/V1.1/V1.2, #fErI&Z https://www.ibm.com/
support/knowledgecenter/zh/SSYKE2_8.0.0/
com.ibm.java.security.component.80.doc/security-component/
jsse2Docs/matchsslcontext_tls.html#matchsslcontext_tls,

o SR DKFM{SE &% https://www.hikunpeng.com/zh/
developer/devkit/compiler/jdk,

LEMECEIDEA | BFFFAFlnkN BREFNITE ., IRAER: 2019. 15 HMFER

hRA o

%Z%<Scala ScalaFFEMERNIEAREE ., IRAEXK: 2.11.7,

Z¥eScalatfe ScalaFFEMERNIEAREE ., IRAEXK: 1.54,

ZZEMaven FERMENEARE. BTHEERE, EFREHFAEDE
IHBO

HEEF R SEBEMRSMN A EZAFHITIRE, HEEBTREBFANE
B P FHEFHEMAUR

7-zip FFREIE “*zip” # “*rar” 34, Z¥57-Zip 16.04hR A,

Python3 FAFiz17Flink PythonfEll, FRASZESK: Python3.682LAShR
$O

E1THE

TN AR, FEENESCEBRIEITENNRE, BFRIENBERIETIE
®o

J ﬁﬂigﬁLinuxﬁiﬁiﬁliﬂUE@ , B ERTEREREPiRIILInuxT SFFIREMEX
BeEM (4.

a. APRPREERE, fIIIEFIRZEBRA “/opt/hadoopclient” , ZF
i SEREFlinkNBREIAILE,
EFimtlzsR00tE SRR RIRBEFRIT—H, HEENTF55%.
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SR¥IMasterts RalE Core b REBE PRl SEEHAT RAEAMRSEF
i, MRSEEBHIMEFIRIIZRIFMFISE RN RERMRSE iR,
RERE
o FARFUNKZEFIREY “flink-confyaml” EEEX(HAEIAFEXERERCERETE
#, ESEEEFINKRARSMNEETSHSES.

o LN THEEREFIRTET APl LR Managerfi9iZ i PiEHEN
El “flink-confyaml” {489 “jobmanager.web.allow-access-address” Ee&
N, IPiBEZ B FRESGES R .

ZRFusionlnsight ManagerilH, FHEMBFEFIRGEETEETRF 7
%, AELrootFIRFEREEET R, #ANEHEEFIREERET, E4
“FusionlInsight_Cluster_1_Services_ClientConfig\Flink\config” B&{2THIFRF
BRENHEEFnTR, NEISESHERFLjare8EE R
“conf” BRT, BFRELEEN, $40 “/opt/hadoopclient/conf” ,

FlaNZ g4 A “ Fusioninsight_Cluster_1_Services_Client.tar” , &
BERANETEETH SN “/tmp/Fusioninsight-Client” :

cd /tmp/Fusioninsight-Client

tar -xvf Fusionlnsight_Cluster_1_Services_Client.tar

tar -xvf Fusionlnsight_Cluster_1_Services_ClientConfig.tar

cd Fusioninsight_Cluster_1_Services_ClientConfig

scp Flink/config/* root@ Z % 7571/P1t 1l /opt/hadoopclient/conf

FHEEMRSRFAF A FIFRSREN A keytabX BB FZBER T, FEBREX
5 BAANZR8-5F o

% 8-5 BLBENF

XHBR ER

core-site.xml BeEFlinki¥HS%,

hdfs-site.xml BCEHDFSIEHSE,

yarn-site.xml BLEYarni¥HS%,

flink-confyaml FlinkZE Pigic &4

user.keytab 3 FKerberosZ2INERBAFEE .
krb5.conf Kerberos ServerBtEIEE .

MEEPinT RMEEE.
ALEEFIRDRER, EASBREEFimT R “hosts” X4, EMXEE
“/etc/hosts” WIHEARBEEERNTRNENZER, XEE, FEF
MEFIBEE R T “hosts” MIEFHRINBEIZE FimFrET mAhosts 34
, WRA S SERZENENSE LEE,
2!(S E)Jiﬁ) £51TPythonfEll, EEFUMNEBINT: (EFTFMRS 3.3.0%LUGHR
i. fEArootBFRERIINkEFIREET R, FRUNTHSHAREEHKIN
ZAEPython 3.65KLAGARAN
python3 -V
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i. FEApython3ZIEIRIZ, TR “/srv/pyflink-example” , #4TLA
TS ZdLvirtualenv,
cd /srv/pyflink-example
virtualenv venv --python=python3.x
source venv/bin/activate
i. PUTUTHSBERRTEBRTH “Flink/flink/opt/python/apache-
flink-*.tar.gz” XHEHIZE “/srv/pyflink-example” ,
cp EFinE2EHR/Flink/flink/opt/python/apache-flink-
*tar.gz /srv/pyflink-example
iv. BHITLATHRSTERNE, BRUTERRZEMIN.
python -m pip install apache-flink-libraries-*.tar.gz
python -m pip install apache-flink-/f.A=.tar.gz
guccessfully built apache-flink
Installing collected packages: apache-flink
Attempting uninstall: apache-flink
Found existing installation: apache-flink x.xx.x
Uninstalling apache- flink-x.xx.x:

Successfully uninstalled apache-flink-x.xx.x
Successfully installed apache-flink-x.xx.x

8.3.2 fit& Flink RE R SINIE

H=iee

FELEEHNET, STMEAFZENEEBE N EEREMERE, MEREBEZA
EHTHEEINE, LIRREBENZ SN . BPRERFInkNBRERE, F25Yarn,
HDFSEZEIHTIEIS . ABAIRRFnkIINABREFFPFZRELZEINE, HFRFlnkiE
FrRefsIERIE T,

SRIFInkRFIFFAENINZ S, EEAINERINZE SR, BPEELEFlinkER

IHHEELZEINE, AETLL “/opt/hadoopclient” AZEFIRLREEHF A, NBR
EEFHREERSINE. BRihTEERIERIBELRMER .

REEFPIRREEREINELER

gz

TREFiR.
DIEERN T R REEFin A%
1. ZEZRManager, £ “§8” THRAIXRSREEEIREVERSIR, &F ‘B2 >
THZERIR” , B “THEEERR EERETIE,
2. EF ‘REERPIRT , ERSERTETREEETENFEERE, ik ‘“(URF
FIONTERIR” , Bk ‘AT’ FIREREF RS,
- MHEEREHRAMREFEEETEET S “/tmp/Fusioninsight-Client”
- EFiREEEMEIN “Fusioninsight_Cluster ££2F
ID Services_Client.tar” . RETDXUAEREIDANVEITNE, 1BLASLFREREID
)i 3
3. DEPInTEAPERBEELZEZFinlIRSEE.
4. HANZEGREER, PITUTHSRERIEE.
cd /tmp/Fusioninsight-Client
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$IR2

g

$IR4

tar -xvf Fusionlnsight_Cluster_1_Services_Client.tar

PITU T SRBLRESRIIE, KEREEESsha2s6 X FERIINE R
—, fn:

sha256sum -c Fusionlnsight_Cluster_1_Services_ClientConfig.tar.sha256
FusionInsight_Cluster_1_Services_ClientConfig.tar: OK

R EIRENRY LS -

tar -xvf Fusionlnsight_Cluster_1_Services_ClientConfig.tar
HALZREREER, MITUNTHSLEEFRIEEER (BXIHKE) , flan
243 “/opt/hadoopclient” BR.

cd /tmp/Fusioninsight-Client/
Fusionlnsight_Cluster_1_Services_ClientConfig

/

.Jinstall.sh /opt/hadoopclient
EFEPiInLETN (U TRERBIREER) -

The component client is installed successfully

UERiR%ZEAR, EREEEFPIRIITR.
HATUAT RS, IREIEFiREEER.

cd /opt/hadoopclient

RITI TSR UINRTSE

source /opt/hadoopclient/bigdata_env

AT MRIER TR 2N,

1.

HEB—MERZFlink{EL AR,

LFManager, EFE “E5% > R > A7 , B “NIKRE7 , AABERR
5t £ ‘BERENIR” RIEPIER “ AR FEEHISH > Flink” |, @ik
“FlinkServerZIBIE(ERIR” , B “BE” , REAEEE.

EE ‘RG> NR > AR, B RINERT , MABPSR. BEE, AP
BIUERE “ANL” , FPERIEFERA “hadoop” . “yarnviewgroup”
“hadooppmanager” , FiFHI0 “System_administrator” . “default” FO8I%E
NRe, B ‘e’ SRFInk(EIBFEE (BEXEIZNAREFERZEFRE
FEManagerlZZE )

BRManager, TEOAMEERE.

TREENManagerRHE, 1®&F ‘K& > R > BF7 , EEBMBFRETRY
“BRET I, 1R ‘B > TEHIAMEER .

8-4 THIMEERE

&

e

B THASAEEEEROHESE, FEEANXHENIIE DR, fliix
FisT =AY “/opt/hadoopclient/Flink/flink/conf” BRT . MNRBEEEISIIM =
TERNERG, FEREIINNEHEFEZTRAY “Jetc/” BRT.
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BEFiRZET SRS IPAMaster 5 RIPRINFIECE S “/opt/hadoopclient/
Flink/flink/conf/flink-confyaml” = fY “jobmanager.web.access-control-allow-
origin” #1 “jobmanager.web.allow-access-address” BeEIRF, |PiEitZE){FA
BESHR.

jobmanager.web.access-control-allow-origin: Xx. XXX x06 XX XX XXX XXX XX XX XXX XXX
jobmanager.web.allow-access-address: Xx.Xx.XXX. XXX, XX XX XXX XXX XX XX XXX XXX

AR
EPin%a T Al S3IPIREN S A
- EEATR:

EZFEMapReduce[RESEIBIRHIE, HIF “DIAERE" , EhHEInIERF PR ER:
2, HEAEMEERE.
f‘PRER PEETREFIRIERTRIP,
- BRI R REFIGFRERGEMRIRS RSP,
FBELZEINIE, £ “/opt/hadoopclient/Flink/flink/conf/flink-confyaml” ECE&X
BRI N B & iR INkeytabRRZLAR AR A .

security.kerberos.login.keytab: <userkeytabX 14557/2>
security.kerberos.login.principal: <F~&>

fgn:

security.kerberos.login.keytab: /opt/hadoopclient/Flink/flink/conf/user.keytab
security.kerberos.login.principal: test

FFlinkpIZFigbinBR T, FUTUIToSHITRZENE, FRE—THATFRRME
AVRYERS

cd /opt/hadoopclient/Flink/flink/bin

sh generate_keystore.sh

ZA=BmiER “/opt/hadoopclient/Flink/flink/conf/flink-confyaml” Fr3&F
SSLAYE.
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AR

FUTINER NG SEFlnkZ iR “conf” BRTER “flink keystore” #1
“flink.truststore” {4, HEEZEFIREEXHE “flink-confyaml” FiGLATFEEIHELT
TEOAEE:

- JBECEIR “security.ssl.keystore” B “flink.keystore” S{EFRTELENTEER
- BEEEIR “security.ssl.truststore” IBE/ “flink.truststore” S{EFRTERILENTEERR .
- YBBECEIN “security.cookie” ZE “generate_keystore.sh” BIABRIARAI—ERE

MUARNZERD o
- &F “flink-confyaml” FEISH “security.ssl.encrypt.enabled” BRE X
“true” :

®  security.ssl.encrypt.enabled: true

MRFEFRAEXES, BEZEREN “true” , B “generate_keystore.sh”
IARELEE “security.ssl.key-password” . “security.ssl.keystore-
password” # “security.ssl.truststore-password” B{E, FTE(FFManageri
MANZAPIHTIREY, #fTcurl -k -i -u username username:password -X
POST -HContent-type:application/json -d '{"plainText":" password"}'
'https://x.x.x.x.28443/web/api/v2/tools/encrypt'

Hrhusername. password DRI AHBIRAEFZHAFBINZEL; "plainText gl
password iR “generate_keystore.sh” BIZARTAIZERD; xxxxERE
ManagerfJiZEIIP. S HPMRIERNIZBEEIREFEERZENXE, FT
ERIRINEARSHhistoryfiSICRINEE, BMEEEME,

®  security.ssl.encrypt.enabled: false

“generate_keystore.sh” BIZAISECEIRN “security.ssl.key-password” .
“security.ssl.keystore-password” F1 “security.ssl.truststore-password” HJ{E
BEIREMA “generate_keystore.sh” BIZAAT4NBIZZRD

7. BEEEFimihaflink keystoreFflink.truststore AHRAIERR o

EXTERE (=) -
HITIN LB & flink.keystoreFflink.truststore S IRIZ HFERTIRIR, Fif
{RFlink ClientHi7an BRI LAEZILIENZAEN B
i. 1 “/opt/hadoopclient/Flink/flink/conf/” BRTHZEBESR, flflssl,
cd /opt/hadoopclient/Flink/flink/conf/
mkdir ssl

ii. #&hflink keystoreF[Iflink.truststore3Z{4Z! “/opt/hadoopclient/Flink/
flink/conf/ssl/” Hh,

mv flink.keystore ssl/

mv flink.truststore ssl/

iii. {&olflink-confyam 3N RN SE BT IR
security.ssl.keystore: ssl/flink.keystore
security.ssl.truststore: ssl/flink.truststore

HETERIR:

H4T “generate_keystore.sh” BIAJG, fEflink-confyaml3Z{44i&

flink keystoreFflink.truststore X4 IR 1R B ENECE AEXTERER “/opt/
hadoopclient/Flink/flink/conf/” , IttEFEEEIG confBFHHIflink.keystorefl]

flink.truststore {43 BB ETEFlink ClientbAKYarnZ 1NN 1 S iNZ BT IR
to

EB6 1=(TEN (LAWordCountfEMLF9fl )
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ikl

FARPEFInKZRZA RV e EIZ TR LAY, NEBITYER:

o WEFARangerE, HEIAF Y EFhadoopAei&E EERangerh HZBF R
in “/flink” BOESHGR

o tNR{SFRanger#tX, HpIAFX/EFhadoopiH.

LR ( FFEKerberosiAiE ) #R#Eflink keystoreFlflink.truststore 4RI Z DU T
A AR FL -

o flink keystoref[flink.truststore {4 E&12 MBI BR12AT

£ “ssl” BRI BR THITAN e Bnlisession, FHiEsessionFH3fELl,
Hrp “ssl” 2HEXTEEER, W “ssl” frEBFE2Z “opt/hadoopclient/Flink/
flink/conf/” , MIZE “opt/hadoopclient/Flink/flink/conf/” BR N {Ta
PAN

< o

cd /opt/hadoopclient/Flink/flink/conf

yarn-session.sh -t ssl/ -nm " session-name" -d

flink run /opt/hadoopclient/Flink/flink/examples/streaming/
WordCount.jar

AT TS TEYarn HIZ3ZE A MEL
cd /opt/hadoopclient/Flink/flink/conf

flink run -m yarn-cluster -yt ssl/ /opt/hadoopclient/Flink/flink/
examples/streaming/WordCount.jar

o flink.keystoreFIflink.truststore {4 &R A HEXT BRIZAT

R

HATUI R e fEafsession, F{Esessiond2aXAFl .
cd /opt/hadoopclient/Flink/flink/conf
yarn-session.sh -nm "session-name" -d

flink run /opt/hadoopclient/Flink/flink/examples/streaming/
WordCount.jar

WITIN AL TEYarn H1R3Z s AMEL

flink run -m yarn-cluster /opt/hadoopclient/Flink/flink/examples/
streaming/WordCount.jar

8.3.3 S AFH#EE Flink #6IT1E

Brin=

FlinkEt X2 M SHRIMAEFI T2, B8 )avatt Bl TI2FScalatEfl T2, #HEIEZFIR
EZIFlink T,

ftxdlavaFiScalafRGIEEITRE, HEEABERE.
ATREEBIAS N avatt fiE 6], BIERIEME8-5Fx.
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8-5 SANFHITIZRE

‘ R T

q

[ FEE i L FR 5 AIDEA

qu

‘ MR R

]

[ 2 IDEA SR 0 5% o

BRIFER

ST SERNMRSR AR AR, KEWEAIRBBEERT “src\flink-examples” B
FRTHIREBI TIESESE “flink-examples-security” o

(11 %88
o EZEHEHKT, FKEY “src\flink-examples” TRI#EGI T2 flink-examples-security
o HEEBERXT, FKEX “src\flink-examples” TARIEEE) TF2flink-examples-normal,
ST ESAEHITIZZAI, Intell) IDEAZEH{TEEIDK.
1. #TFFintelli) IDEA, BE “Configure” THi%HH.
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3.

8-6 Choosing Configure

Jl] Welcome to Intelli) IDEA

D |

IntelliJ IDEA

Pela

W

1% Create New Project
¥ Import Project
1 Open

¥ Check out from Version Contral

# Configure » |Get Help
£ “Configure” THZEFEE “Project Defaults” .
8-7 Choosing Project Defaults
I welcome to Intelli) IDEA =] @ =

D |

IntelliJ IDEA

AR

W

1f Create New Project
o Import Project
3 Open

¥ Check out from Version Contral -

% Configure v Get Help ~

Settings
Plugins
Import Settings
Export Settings

Project Defaults »

£ “Project Defaults” ZZEEARIEIE “Project Structure” ,

N5k 01 (2024-12-06)
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8-8 Project Defaults

3| Welcome to Intelli) IDEA

P |

Intellid IDEA

Version 14.1.3

IF Create New Project
¥ Import Project
[ Open

¥ Check out from Version Contral «

=l =

4 Configure +  Get Help +

Settings

Plugins

Impart Settings
Export Settings
Check for Uodate

Project Defaults »

etting
Project Structure

Run Configurations

4. TE¥TFFRY “Project Structure” REA, 1EE “SDKs” , BHEFEINSARIMIDK,

[& 8-9 710 JDK

Project Settings
Project

Libraries

Project Structure for New Projects

S
[ Mobile SDK

+ Kotlin SDK
Android 50K

Globkal Libraries

Froblems

3% Flex/AIR SDK
¥2 Flexmojos SDK

;. Intelli) Platform Plugin SDK

50K

5. 7E3¥HAY “Select Home Directory for JDK” &, EIEXIMNAVDKER, ABE

E “OK” R

SCASRRZAS 01 (2024-12-06)
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8-10 1% IDK HZR

Select Home Directory for JDK x

# O L S

CihJavahjdk1.8.0.102 +

I]@
|

= Hide path

Lo

? Documents and Settings
elite
ePrint iRight Printer
e50K_UC
FAWinlnstallerLeg
FilePackage
Hdpleg
ideploy
idplite
IdpTracelog

IrmTool

{VVVVVVVVVV

Java
> bin
> jrel.8.0_102
> lib

. T T I
Drag and drop a filz into the space above to qu TR kDCate it in the trea

e Cancel
6. SSRKIDKIEIRE, B “OK” TREcE.

SASRRZAS 01 (2024-12-06) WIS © AR BERABIRAH 120



MapReduce g%
Friisrs (LTS hR)

8 Flink FF&$5r (Z£tEH )

8-11 5Ehk JDK Bt &

Project Structure for New Projects

X
+ -
< Name: 1.8
Z18

Project Settings

Project JDK home path: | C:\Java\jdk1.8.0_102

Libraries | Classpath | Sourcepath | Annotations | Documentation Paths
Platform Settings Ci\Javahjdk1.8.0_102\jre\lib\charsets.jar ¥

. C\Javajdkl.£:0_102jre\lib\deploy,jar

. Ci\Java\jdk1.8.0_102\jre\lib\ext\ac cess-bridge-Bd jar
G Ci\lava\jdk1.8.0_102yre\lib\ext\cldrdata,jar
Ci\Java\jdk1.8.0_102yjre\ibhext\dnsnsjar
ColJavajdk1.8.0_102\jre\libhext\jaccess jar
Ci\Java\jdk1.8.0_102\jre\ibhext\jfrtjar
Ci\Java\jdk1.8.0_102\jre\libhext\localedatajar
Ci\Java\jdk1.8.0_102\jre\ibhext\nashorn.jar
Ci\Java\jdk1.8.0_102re\libhextisunec jar
CilJava\jdk1.8.0_102\jre\ib\extsunjce_provider jar
Ci\Java\jdk1.8.0_102\jre\ibhexthsunmscapijar
CiVJavahjdk1.8.0_102\jre\libhextisunpkesT jar
Ci\Java\jdk1.8.0_102\jre\lib\extizipts.jar
Ci\Java\jdk1.8.0_102yre\libhjavaws jar
C\Java\jdk1.8:0_102jre\lib\jee jar
Ci\Java\jdk1.8.0_102\jre\lib\jfrjar
CilJava\jdk1.8.0_102\jre\libAjfxswh jar
Ci\Java\jdk1.8.0_102yjre\libhjsse jar
Ci\Java\jdk1.8.0_102\jre\lib\management-agent.jar
Ci\Javahjdk1.8.0_102\jre\ib\plugin.jar
Ci\Java\jdk1.8.0_102\jre\libAresources ar
C\Java\jdkl.8.0_102jre\ i\ rtjar

Problems

Cancel Apply

3 (o) WREANScalaiESH ARG TIE, HAEEEIntelli) IDEAFRZEEScalalfd .

1. 7£ “Configure” THZEH, B “Plugins” .

P |

IntelliJ IDEA

|
on 14.1.3

&] 8-12 Plugins

Il] Welcome to Intelli) IDEA

Ver

ol

1¥ Create Mew Praoject
o Import Project
[ Open

¥ Check out from Version Control +

#¥ Configure

Get Help +

Settings

Import Settings

Export Settings
Check for Update
Project Defaults »
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2. £ “Plugins” M@, #&#FE “Install plugin from disk” o

8-13 Install plugin from disk
I Plugins @

@. ) Show: | All plugins ~ |

Sortby:name ~ - Android Support

Version: 10.1.1.0

* Android Support

I

i Ant Support Supports the development of Open Handset Alliance Android
i Bytecode Viewer applications with IntelliJ) IDEA.

i com.huawelicp.dkit.intellij

ji“ Copyright

i Coverage

i CVS Integration
s

i Eclipse Integration

EditorConfig

T W ow %

Gauge
Git Integration
GitHub

Gradle

=% =%

Groovy
i hgdidea
”

I18n for Java

O I < I I < I I < < I < < < <<

¥
Check or uncheck a plugin to enable or disable it.

Install JetBrains plugin.. ‘ | Browse repositories.. | | Install plugin from disk... |

m Cancel | [ Help |

3. 7& “Choose Plugin File” TU@E, EEXINIRAAIScalat@FE, BE “OK” .

8-14 choose plugin File
I Il choose Plugin File =]

JAR and ZIP archives are accepted

#SOING ERX O & Hide path

| Ersoftware\flink\scala environment\scala_plugin\scala-intellij-bin-1.5.4.zip [t

[ IdeaProjects
C11dp
[ share
[ software
[ flink
[ scala environment
[ scala_plugin
| scala-intellij-bin-1.5.4.zip |
[ software for test
[ eclipse
[ jd-gui-windows-1.4.0

Drag and drop a file into the space above to quickly locate it in the tree.

| Cancel | | Help |

4. 7£ “Plugins” TRME, B “Apply” ZZEScalalifss
5. 7E3¥HAY “Platform and Plugin Updates” TR, 8 “Restart” , {FEECESE

Z
o
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8-15 Platform and Plugin Updates

-

I Platform and Plugin Updates [==27]

? Restart Intelli) IDEA to activate changes in plugins?

-

HR4A BlavatFfl TS ANEIDEAR,
1. ¥JFFIntelli) IDEA, £ “Quick Start” TImEIEE “Import Project” .

FE, SINSERASNIDEATR, EalLAMIDEAEREERERIN. &F “File >
Import project...” SANTIE,

8-16 Import Project ( Quick Start TIH )

I Welcome to Intelli) IDEA [= ][ = |[=]

D |

IntelliJ IDEA

Versior

3% Create New Project

o Import Project

Open

¥ Check out from Version Control

# Configure ~ Get Help ~

2. IEEREFSNRHGIIERE, RERE “OK” .
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8-17 Select File or Directory to Import

-

AOCIHILG EBX D

I select File or Directory to Import

Select directory with existing sources,

Eclipse project (.project) or classpath (.classpath) file,
Maven project file (pom.xml),

Gradle build script (*.gradle).

| E\DrataSight_Flink_Examples\flink-examples-security\FlinkStream)avaExample

[ FlinkCheckpoint)avaExample
[ FlinkCheckpointScalaExample
[ FlinkConfigtableJavaExample
[ FlinkConfigtableScalaExample
[ FlinkKafkalavaExample

[ FlinkKafkaScalaExample

[ FlinkPipelineJavaExample

[ FlinkPipelineScalaExample

[ FlinkSgllavaExample

[ FlinkSglScalaExample

1 FlinkStreamJavaExample I

[ data

[ sre

=

= pom.xml

[ FlinkStreamScalaExample

Drag and drop a file into the space above to quickly locate it in the tree.

Hide path

&

| Cancel | | Help |

3. EEMNEFENFEREIETRE, ARRE “Next” .
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8-18 Create project from existing sources

| Import Project @

| © Create project from existing sources |

() Import project from external madel

(& Gradle
m Maven

[0 || cancel ‘ | Help ‘

4. FIASABRINIRESZIR, BE “Next” |
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8-19 Import Project

(3

| Import Project

Project name:

FlinkStreamJavaExample |

Project location:l E:\DataSight_Flink_Examples\flink-examples-security\FlinkStreamJavaExample I ||j

Previous | | Cancel | | Help

5. ASATREArootER, BUABDE, BE “Next” .
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8-20 Import Project
I Import Project =
Source files for your project have been found. Please choose directories that will

be added to the project roots. These paths correspond to default (root, unnamed, top level) packages.
MNote: the program will recognize only those source files, that are located under these directories.

E:\DataSight Flink Examples\flink-examples-security\FlinkStreamJavaExamplesrc Java

Mark All | | Unmark All |

‘ Previous | | Cancel ‘ ‘ Help |

6. HEINIDEABEHRBIAIRERZELAR BRI AOEREXD, BOARIAT, BB “Next” .
7. HRAIFREFRAEIDK, ZAFRERTE “Next” .
8. BAEHE, BT “Finish” , IDEAETRETRSNIEGITIE,
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8-21 S|AZER

I Import Project ==

No frameworks detected.

Previous ‘ Cancel | Help |
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8-22 E8ANIRE

-

I FlinkstreamJ)avaExample - [E\DataSight_Flink_Examples\flink-examples-sec
File Edit View Mavigate Code Analyze Refactor Build Run Tools
com ; [£] huawei ; [£] bigdata ;

FlinkStreamJavaExample ; [ src
g B project - O & | # 1
'g FlinkStreamJavaExample
il Jdea
9 data
u src
'§ com.huawei.bigdata flink.examples
L_*-"'.-"__ <" & FlinkStreamJavaExample
g;! Il FlinkStreamJlavaExample.iml

@ pom.xml
il External Libraries

ZBS SAEFFITEKHAYarE,
NR B FHREGR LS TREEEG T2, EEEFMavenfs, HBEXKjarElE
Bz &, ARFRM.
AR
LB FERE MFusionInsight?B4-HY, FlilKafkass, 1BEEIIRFusioninsight?B4AIARSS i
g% BRERFFINKRERE . HOITIENNAMRREFE, B2 IR TRNESEE
L6 (ONiEk) MRSANScalaiESHARFGIER, EEEANTEREES.
FEIDEAZETR, %% “File>Project Structures...” # N “Project Structure” THE

1.
&E “Modules” , EHRTIEETR, AFAREERE “Add > Scala”

2.

129
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8-23 i%#% Scala iE=

2l Project Structure

Problems

Rl FlinkStreamScalabxample |
Project Settings [ New Module
Projoct =t ] Import Module
Framework
@ Find Usag Altsf7 | Android New... | | Edit
Ubraries T Evoand Al ColNumpad 4 P Andreid-Gradle
Facets . xpan ri+NumPad + | o Groowy | Scope | 4
Artifacts Java-Gradle . -
. Move Module to Group b o
Platform Settings = = 4+
= ST .
Global Libraries P

Dependencies storage format: | Intelli) IDEA (.iml) n

it

3. SIDEARJLARA!EScala SDKRY, EIRERE, EEmFAKjarel, ARRE
“OK” F_‘z%iﬁ%
8-24 Add Scala Support
I Add Scala Support @
Use library: | | [3 scala-sdk-2.11.7 | Create... ‘
scala-sdk-2.11.7 library will be used Configure...
| Il
4. HERFTHRFIHScala SDKRT, FEBETEIE,

a. BTk “Create..”
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8-25 Create...
J add Scala Support @
Use library: | [ scala-sdk-2.11.7 n I Create.. I

scala-sdk-2.11.7 library will be used Configure...
BN (] (]

b. 7£ “Select JAR's for the new Scala SDK” TRmEE®E “Browse..” .

8-26 Select JAR's for the new Scala SDK

I select JAR's for the new Scala SDK @
Location | Version | Sources | Docs |
FETC R N T N
Maven 211.8 ] ]
Maven 2117 ] ]
Maven 2.10.4 o J
Maven 2.9.2 ] ]

| Download... | || Browse.. | m @

Cc. 1£ “Scala SDK files” TRmEi%iF¥scala sdkBF, B “OK” ,
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8-27 Scala SDK files
| J Scala SDK files @

Choose either a Scala SDK directory or Scala jar files (allowed: binaries, sources, docs)

- i | B X (%] E_L% Hide path
| C:\Program Files (x86)\scala I &

[ Reference Assemblies
[ rTools
[ sbt
I [ scala I
[ api
[ bin
[ doc
Blib
[ Sogoulnput
[ SogouWBInput
[ Source Insight 3
[ 5PESS.0
[ Ssymantec

[ tools upgrade

[ UltraEdit

1 weknow

1 Windows Defender

P anrte e na sl
Drag and drop a file into the space above to quickly locate it in the tree.

n Cancel Help

5. REMN, BE “OK” RFRE

& 8-28 g ERKIN

Il Project Structure =] |
¢ o + -0
i

Nome: | FlinkStreamScalaExample |

e [Sources] P | Dependencies|

Module SDK: | 2 Project SDK (1.7 n

Fess Export | | Scope
[3 1.7 (java version "1.7.0 60")

Project

i

Libraries

Artifacts
Platform Settings
SDKs

[ scala-sdk-2.11.7

Global Libraries

Problems

Dependencies storage format: | Intelli) IDEA (iml) -

7 REIDEARIN A RIS, MRRELESERER,
1. 7EIDEAETR, 1%&#F “File > Settings...” o
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8-29 j%#% Settings

a.
b.

0

2|l FlinkStreamJavaExample - [E\DataSight_Flink_Examples\flink-example

dit View MNavigate Code Analyze Refactor Build Run

T

Mew

¥ 3m ) 51 huawei  E1 bigda

3 Open..

L

Reopen Project »

Close Project

?f.
=2 Project Structure...
Other Settings

Settings...

Cirl +Alt+5hitt+5

k

mples
Import Settings...
Export Settings...

le

Export to Eclipse...

Ctrl+5
Ctrl+Alt+Y

Save All
Synchronize

Invalidate Caches / Restart...

Export to HTML...

Print...

Add to Favorites J
File Encoding

Line Separators b
Make File Read-only

Power Save Mode

Exit
|

IRIBECE

£ “Settings” THE, EBFF “Editor” , 1%&#F “File Encodings” .
2RIFEGMAY “IDE Encoding” 1 “Project Encoding” BYTHIAEAR, #EEF

“UTF-8” ,
B “Apply” MAEEE.
BE “OK” ZRRISECE .

SCASRRZAS 01 (2024-12-06)

WRIERE © LEARITERARERAF

133



MapReduce fg5%

Fr&tERs (LTS hR) 8 Flink FF&$5r (Z£tEH )

[&] 8-30 Settings

I Settings =

-~
(

) Editor > File Encodings = For current project Reset
Appearance & Behavior IDE Encoding: UTF-8 ~
Keimap Project Enceding: | UTF-8 =

Override Encoding for Files/Directories

General
Colors & Fonts
Code Style
Inspections

To change encoding Intelli) IDEA uses for a file or directory, click an item and then select encoding from the Default
Encoding list.

Built-in file encoding (e.g. ISP, HTML or XML) overrides encoding you specify here.
If not specified, files and directories inherit encoding settings from the parent directory or from the Project Encoding.

=
[
[

Fil= Encadings

File/Directory Default Encoding
EADataSight Flink_Examples\flink-sxamples-security\FlinkStream]avaExample
File Types idea
Copyright [} data
Emmet 91 Finkstresmisvacsampleinl UTF-8 (IDEA module i
P in| reamJavaExample.im UTF-8 (IDEA module file;
IG“' Fe=y = B pomxml " UTF-2 (Encoding is hard-coded in the text)
mages
Intentions
Language Injections [=
spelling {2
TODO
Plugins
Version Control
Build, Execution, Deployment
Languages & Frameworks
Schemas and DTDs =]
e el = Properties Files (* properties)
JavaFX Default encoding for properties files: | <System Default> (now GBK) = | [ Transparent native-to-ascii conversion
Markdown

“ | Cancel | | apply | | Help |

(MR

o BEMFlinkBRSS inZe 2k B REFEUEXANKIRE
o EMKafkatFErhIREXKafkafkEie .
o BEiIMKIEIBEEERMIIEETRHEESEER.

-
IRz TResEER

FlinkZRiklibEZR. optBRF&Eflink jar®, EAlibBRHENIAZ linkiZjarE,
optBRPEXHEINERABERYjarE, ( BIaNflink-connector-kafka*jar ) ENBFATHE

BEFNEHEXjar82libERF.
FRSFlnKiZERIL MBI TIE, EXNANSI TS T :

% 8-6 A TIEEITIKERE

AT e R IRER b

m*EDEr#’_ -Fg;éﬂy o

o R
Checkpoint
MEEE

e DataStrea | flink-dist_*jar | BJITEFlinkAIZ kel & IRSIHLERFRNIIbE R

Jari233SqQL dist_*jar TIKREN,
fRUFER | o flink-

e FlinkServer table_*jar
REST API32
=3

o {EAFlink | e flink- B EFlinkIE Fina & RSB in LT EIRZIbER
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clients-*.jar

HEI Tz e KHEIRE bt
mKafka%E™= | o kafka- o kafka-clients-* jarfiKafkaZB{4 & 7124, aT
HBEHURERE clients-* jar fEKafkaZBi4E FimakE RS IR L IRISE TRY
53 o flink- libE R ~3REX.
connector- | e flink-connector-kafka_*jara] fEFlinkZ iy,
kafka_*jar EIRF IR LT REIEEAoptB R TIREL,
pipelinef2% | o flink- e flink-connector-netty_*.jara] £ )X FF A4
connector- RIBREEF=ERINIbI T TIREL
netty “Jar | o flink-dist_*jara]fEFlink B2 Pis el EARSS i
o flink- LERRAIbBEF IR
dist_*.jar
Stream SQL o kafka- e kafka-clients-* jarfKafkaB{4 & iR, T
JoinfE/% clients-* jar fEKafkaZBi4HE Fimak & RS IR L IRISE FRY
connector- | e flink-connector-kafka_*.jare] fEFlinkZs ik ek
kafka_*jar EIRS i RIEERopt B R TR
o flink- o flink-dist_*jar. flink-table_*jarmJ7EFlinkfY%&=
dist_*jar PimekE RS imnt =i EAIlIbE R T3REL.
o flink-
table_*jar
FlinkiZ5 o flink- e flink-connector-hbase_*jara] fEFlink 2 gy,
HBasetZfF connector- RSB in L %I’ ZRIopt B R TIREL,
hbase™jar | o flink-dist_*jar. flink-table_*jaraI#EFlinkiozs
o flink- PimakE RS im =S EAIlIbE R T3REL.
dist_*jar e hbase-clients-*jarBiHBasefB{4 & iR, o
o flink- fEHBase A E Fin T & RSFin R IRIRE FAY
table_*jar libBRT3RE,
e hbase-

FlinkiEZEHudi

B

hbase-unsafe-
*jar

AR DRFFRFEHIRBRIEEFERIbI R T
FREX

8.3.4 EAFHELE Flink SpringBoot #¥fI T2

IZETRNBIEATMRS 33.0RZERA

Brin=

J7TiE{TFusioninsight MRSFZERFlinkZB{4R9SpringBootiZEORFILIS, FEERK FE
ROIRME, HATZiFGaussDB ( DWS ) HFI T2,

ZEBLAELinuxIAE FHF A& GaussDB ( DWS ) SpringBoot/5 =i EFlink ARSSHI R FB

Erafl.
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BFPRR

(AR

$14TGaussDB ( DWS ) #FIE12F12FGaussDB ( DWS ) FRIfED St AT ESHIENT®
“test_Llzh1” , BJEHSUT:

create table test_lzh1 (id integer not null);

B RO EFlInkIRSHIEFif .
PSRRI R&RREFim /a6

1.

8.

ZZRManager, £ “FR BF “THEPIR” , @ “THEREERR FE
R,

ER CEEEAR , BERSERETREMERENFEAERE, ik ‘(UREF
IR , BE “BE” FRERERmRE.
XHERREHAMREFEEEET S “/tmp/Fusioninsight-Client”
EZRIREEZFMERN A “Fusionlnsight_Cluster_££2#

ID Services_Client.tar” . RETXLAEREIDR1HITNG, BIALPREREIDS
=28

UEPinZ xR EREELEEFinlIRSE.

BALZERGREER, PUTU T SEREE .

cd /tmp/Fusioninsight-Client

tar -xvf Fusioninsight_Cluster_1_Services_Client.tar

HITU T e SRBEREERINE, EREERSsha2s6 EERNINE R
—3, fan:

sha256sum -c Fusionlnsight_Cluster_1_Services_ClientConfig.tar.sha256
AR EIRENRY LSS .

tar -xvf Fusioninsight_Cluster_1_Services_ClientConfig.tar
HALZREREER, MITUNTHSLEEFinRIEEER (BXIKE) , flan
Z4EZ “/opt/hadoopclient” BR.

cd /tmp/Fusioninsight-Client/
Fusioninsight_Cluster_1_Services_ClientConfig

.Jinstall.sh /opt/hadoopclient
BEELSINERINE . I2%E “AEHEIEER" 89 “NSFBERFlInk”

T2 SELRBMRSMEFAHFITE, SKEWFEGILIEREBRS “src\springboot\flink-
examples” BR TFHWEG TIEXEFE “flink-dws-sink-example”

FIE3 SAEFITIERIntell) IDEAFFEIAEH,

1.

2.

#EIntelli) IDEARYSEE2E T, %382 “File > Open...” , &7R “Open File or
Project” XHIFAE.

EHHEIEEEE “flink-dws-sink-example” , B35 “OK” |

T4 gEIntell) IDEAPIN AN 4H4RISHED, BAELBERTR,

1.
2.

fEIntelli) IDEARYSEEE 2R, 1%#% “File > Settings” , 384 “Settings” &,
EAINSAR %R “Editor > File Encodings” , £ “Project Encoding” #0
“Global Encoding” Xig, IRESEEN “UTF-8” , B “Apply” &, B
“OK” , aNE8-31Ff7x.
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8-31 18 E Intelli) IDEA F9ZRAZHEC

& Settings X

x| Editor » File Encodings Reset ¢

> Appearance & Behavior Global Encoding: | UTF-8

Keymap Project Encoding: = UTF-8 v
+
> General
. Path » Encoding
Code Editing
\src\main\java UTF-8
Font

> Color Scheme
> Code Style
Inspections
File and Code Templates
Live Templates
File Types

Android Design Tools
To change encoding IntelliJ IDEA uses for a file, a directory, or the entire project, add its path if necessary and then select encoding

> Copyright
- from the encoding list. Built-in file encoding (e.g. JSP, HTML or XML) overrides encoding you specify here. If not specified, files and
Inlay Hints directories inherit encoding settings from the parent directory or from the Project Encoding.
Duplicates s .
Properties Files (*.properties)
> Emmet
GUI Designer Default encoding for properties files: | <Properties Default: 1S0-8859.. Transparent native-to-ascii conversion
Intentions

L BOM for new UTF-8 files

> Language Injections
Live Edit of Compose Literals Create UTF-8 files: with NO BOM -
> Natural Languages IDEA will NOT add UTF-8 BOM to every created file in UTF-8 encoding »

Reader Mode

H5 RETRIDK,

fEIntelli) IDEARYSEEE 2R, 1%#% “File > Settings” , 34 “Settings” &,
1#E#% “Build, Execution, Deployment > Compiler > Java Compiler” , &
“Project bytecode version” GMIAYTHZEEAH, EIF “8” , (B “flink-dws-
sink-example” BY “Target bytecode version” 9 “8” ,
& Settings X

Build, Execution, Deployment » Compiler » Java Compiler Reset

Build, Execution, Deployment

Use compiler:  Javac -
~ Maven ) o
Use '--release" option for cross-compilation (Java 9 and later)
Importing
Ignored Files Project bytecode version: 8 -
Runner Per-module bytecode version:
Running Tests + =
Repositories Module Target bytecode version

2 flink-dws-sink-example

Archetype Catalogs

Gradle

Gant

BSP Javac Options

sht Use compiler from maodule target JDK when possible
v Compiler Generate debugging info

Excludes Report use of deprecated features

Java Compiler =

Annotation Processors

Generate no warnings
Additional command line parameters: (/' recommended in paths for cross-platform configurations)

Validation

$$ “Apply” E$$ “OK” o
#EIntelli) IDEARYSEEEHZEF, %382 “File > Project Structure...” , 34 “Project
Structure” &M,

%&#E “SDKs” , BEINSEE “IDK”
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11.

« [ - N

. . Add New SDK
Project Settings
Project

B Mobile SDK
Modules P Flex/AIR SDK
Libraries Fs Flexmojos SDK
Facets +; Intelli) Platform Plugin SDK
Artifacts Android SDK
Platform Settings T Kotlin SDK

Global Libraries

EHAY “Select Home Directory for JDK” &0, i#FEXIMNAYDKER, AEE
E “OK” o
SeRIDKIERG, B “Apply” o

#EHE “Project” , £ “SDK” BYTHIEBHIEIETE “SDKs” HRNNAYIDK, =
“language level” THYTFHIEEEAHIERE “8 - Lambdas, type annotations
etc.” ,

£l Project Structure

Project

Project Settings
Default settings for all modules. Configure these parameters for each module on the module page as needed.

Project
Modules

Lo Name: flink-cws-sink-example
Libraries

Facets
Artifacts

Platform Settings
SDKs

EEE “Apply” .

SDK: | =18 version 1.8.0 262 ~| Edit

Language level: | 8 - Lambdas, type annotations etc. v

. 11 “Modules” , £ “Source” TRHE, {&2¢ “Language level” 3 “8 -

Lambdas, type annotations etc.” ,

# Project Structure X
- + - B .
~ Name: flink-dws-sink-example
mlut_ Seting > IR flink-dws-sink-example 5
Project Sources  Paths  Dependencies
-
— Language level: | 8 - Lambdas, type annotations etc. | ad
Libraries
Facets Mark as: s Test |

£ “Dependencies” T, &2 “Module SDK” J3 “SDKs” Hi7ANAYIDK,

& Project Structure

- + - &
Name: flink-dws-sink-example
frel “'_ et > 1 flink-dws-sink-example )
Project Sources  Paths  Dependencies
Module SDK: | g Project SDK - Edit
lihraries

%E “Apply” , EE “OK” o

$£186 fgEMaven,

1.

SERBELIFARERCEDER, EIIFREG ISR EEERIAN
MavenHy “setting.xml” BcEX {4,
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2. [BX5ERLE, fEIntelli) IDEAIEE “File > Settings > Build, Execution,
Deployment > Build Tools > Maven” , A& “User settings file” HlIAY
“Override” , FHMEEL “User settings file” BEAZET “settings.xml” IHRL
BEBF, WIRZERA “ <F#tiMavenzZEHR>\conf\settings.xml”

8-32 “settingsxml” XHWEBEZR
# Settings

> Appearance & Behavior

>

Keymap
Editor
Plugins

> Version Control

 Build, Execution, Deployment

?

~ Build Tools

Gradle
Gant
> Compiler
> Debugger
Remote Jar Repositories
> Deployment
> Android
Application Servers
Coverage
> Docker
Gradle-Android Compiler
> Java Profiler
Package Search
Required Plugins
Run Targets
Testing

Build, Execution, Deployment » Build Tools » Maven «

Work offline
Use plugin registry

2 Execute goals recursively
Print exception stack traces

Always update snapshots

Output level: Info -

Checksum policy: No Global Policy +

Multiproject build fail policy: Default v

Thread count -T option

Maven home path:  D:/sofrware/install/maven/apache-maven-3.6.3 v | .
(Version: 3.6.3)

User settings file: D:\sofrware\install\maven\apache-maven-3.6.3\conf\settings.xml 4 override

Local repository: D:\repog.0 2 override

2 Use settings from .mvn/maven.config

3. B “Maven home directory” B THIEEE, #EEMavenfILEIR:E,
4. EE “Apply” #EE “OK” o

;7 & “src\main\resources” IR THEI “application.properties” BCEXH, EiZ4
FIELITARS:

e H1TGaussDB ( DWS ) #45l
spring.datasource.dws.url=jdbc:postgresql:// dws 75 7/P14£-8000/postgres
spring.datasource.dws.username=dbadmin
spring.datasource.dws.password=dbadming9Z 43
spring.datasource.dws.driver=org.postgresql.Driver

.

8.4 7% Flink N FH

8.4.1 Flink DataStream #6312

8.4.1.1 Flink DataStream =FfliEEH A Bg

=R

BERFPEENMLERMNEMNBEBHEMNAENYR, EFFEISER, EXRFF
A& FlinkA9DataStream i 2 L IEN INRE:
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(AR
DataStream iz 2 AT LATEWindowsFREEFILinux R EEHIE T
o SCHYSRITRUTMIEARTEREE 2 NTRIZ EN RER
o FEAXRMERMIBEHEFAUE, FTIAMS, B=FAARKXEERE, B
AR, DRFER 47 .
logl.txt: FEAMEEERE. BT EZF0IERFHRIdataE R FIREL,

LiuYang,female,20
Yuanling,male,10
GuoYijun,male,5
CaiXuyu,female,50
Liyuan,male,20
FangBo,female,50
LiuYang,female,20
Yuanling,male,10
GuoYijun,male,50
CaiXuyu,female,50
FangBo,female,60

log2.txt: FAMEEERS. ZASXHEZFIIERPRIdataB R FIRE.

LiuYang,female,20
Yuanling,male,10
CaiXuyu,female,50
FangBo,female,50
GuoYijun,male,5
CaiXuyu,female,50
Liyuan,male,20
CaiXuyu,female,50
FangBo,female,50
LiuYang,female,20
Yuanling,male,10
FangBo,female,50
GuoYijun,male,50
CaiXuyu,female,50
FangBo,female,60

HERLX!
DataStreamt# {5 TIZAVEIEFETEAH .
¥&log.txtFllog2 txtI B EIEERE T, BIan"/opt/logl.txt"F1"/opt/log2.txt"
() 88
o HUENMHEGHRIEAMINERS, FEMEEPEYarn NodeManagerfI B RIEEBRIE,
FigEIZTRPBIEINR .

o ENREIEHRETHDFS, HIEEEFPEBCIIREHDFSEERR, FIan"hdfs://hacluster/
path/to/file",

& B
it B E SR E R M5 R ST EEIE 2 N Z R RS R .
FEDAUNERS:
1. ZENNAEIE, £t DataStream, FEHTEURS R UserRecord(E2
2. THEisTEME_ EMATEEIEEE .
3. ZEEME . MR TkeybyiR(E, FCEE— I EEEOARASA M EMETE,
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4. THifESE FMATEREESEERIRER, FEREEER.
8.4.1.2 Flink DataStream ##If2& (Java)

TIREN A

ST EEE 2N\ ZENRER, BRI ERERTE,

DataStream FlinkStreamJavaExample {{H34E46l
TERABRERNER, BEABESR

com.huawei.bigdata.flink.examples.FlinkStreamJavaExample:

/| SEE

/] <filePath> A AIZENIRIZ, FHESHR.

/] <windowTime> A&+ RIS O IEE BB RME =S
public class FlinkStreamJavaExample {

public static void main(String[] args) throws Exception {

// FTENEHATlink runl8E GRS

System.out.println("use command as: ");

System.out.println("./bin/flink run --class
com.huawei.bigdata.flink.examples.FlinkStreamJavaExample /opt/test.jar --filePath /opt/log1.txt,/opt/
log2.txt --windowTime 2");

System.out.println( );

System.out.println("<filePath> is for text file to read data, use comma to separate");

System.out.println("<windowTime> is the width of the window, time as minutes");

System.out.println( );

[ ERMAEEER, FHERESHE

final String[] filePaths = ParameterTool.fromArgs(args).get("filePath", "/opt/log1.txt,/opt/
log2.txt").split(",");

assert filePaths.length > 0;

/] windowTimeiRBE OBIEAR/N, BUA2DHH—MEOEBZE N ARIIFEEET

final int windowTime = ParameterTool.fromArgs(args).getint("windowTime", 2);

/] ¥ERATINE, {EReventTimeRMEE LR

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime);

env.setParallelism(1);

[/ EBSIAREER
DataStream<String> unionStream = env.readTextFile(filePaths[0]);
if (filePaths.length > 1) {
for (inti = 1; i < filePaths.length; i++) {
unionStream = unionStream.union(env.readTextFile(filePaths[i]));
}
}

/] BUEEAR, MEEANHIEGIERZLE, TEHSHERITEITER
unionStream.map(new MapFunction<String, UserRecord>() {
@Override
public UserRecord map(String value) throws Exception {
return getRecord(value);

}).assignTimestampsAndWatermarks(
new Record2TimestampExtractor()
) filter(new FilterFunction<UserRecord>() {
@Override
public boolean filter(UserRecord value) throws Exception {
return value.sexy.equals("female");
}
})-keyBy(
new UserRecordSelector()
).window(
TumblingEventTimeWindows.of (Time.minutes(windowTime))

SASRRZS 01 (2024-12-06) WA © EARUERABIRAE 141



MapReduce 5%
F&tEm (LTS bR ) 8 Flink Fr&ism (Z&ER )

).reduce(new ReduceFunction<UserRecord>() {
@Override
public UserRecord reduce(UserRecord value1, UserRecord value2)
throws Exception {
valuel.shoppingTime += value2.shoppingTime;
return value1l,;

}) filter(new FilterFunction<UserRecord>() {
@Override
public boolean filter(UserRecord value) throws Exception {
return value.shoppingTime > 120;
}
}.print();

// ARexecutefi 1T
env.execute("FemalelnfoCollectionPrint java");

}
/] 13i&key Byl IRBEFE A DARKYE

private static class UserRecordSelector implements KeySelector<UserRecord, Tuple2<String, String>> {
@Override
public Tuple2<String, String> getKey(UserRecord value) throws Exception {
return Tuple2.of(value.name, value.sexy);
}
}

/] BRI A TEE, 19iEUserRecordSiiELEHE
private static UserRecord getRecord(String line) {
String[] elems = line.split(",");
assert elems.length == 3;
return new UserRecord(elems[0], elems[1], Integer.parselnt(elems[2]));

}
// UserRecord¥iR4EMIAIEN , FFES T toStringdJENTSiE

public static class UserRecord {
private String name;
private String sexy;
private int shoppingTime;

public UserRecord(String n, String s, int t) {
name = n;
Sexy =s;
shoppingTime =t;

}

public String toString() {
return "name: " + name + " sexy: " + sexy + " shoppingTime: " + shoppingTime;
}
}

/] ¥3iELEFEAssignerWithPunctuatedWatermarksf92g, FAFi&EeventTimel A& waterMark
private static class Record2TimestampExtractor implements
AssignerWithPunctuatedWatermarks<UserRecord> {

// add tag in the data of datastream elements

@Override

public long extractTimestamp(UserRecord element, long previousTimestamp) {
return System.currentTimeMillis();

}

// give the watermark to trigger the window to execute, and use the value to check if the window
elements is ready
@Override
public Watermark checkAndGetNextWatermark(UserRecord element, long extractedTimestamp) {
return new Watermark(extractedTimestamp - 1);
}
}
}

AT Z S TENEE RN TR :
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name: FangBo sexy: female shoppingTime: 320
name: CaiXuyu sexy: female shoppingTime: 300

HATUNE8-33F 7R,

8-33 ExE

® FemaleinfoCollectionPrint java o]0 [0]o[sfoo]o]
Overview
+ -
2. " Split Reader: Custom File Sour TriggerWindow(TumblingEventTim
ik 4J ’ ce eWindows(120000), ReducingStat

FORWAR ‘ m\‘ eDescriptor{serializer=org.apa

che flink api java typeutils r
untime kryo KryoSerializer@75¢
Map -> Timestamps/Watermark 8Bae7, reduceFunction=com.huaw
s -> Filter —> ei.bigdata.flink examples java
HASH FemalelnfoCollectionPrintS2@d

e0abc}), EventTimeTrigger(), Wi
ndowedStream reduce(WindowedSt
Source: Custom File Source Split Reader Ccléstom File Sour J ream java:253)) -> Filter -
FORWARL

> Sink: Unnamed
FORWARD

Y

name: FangBo sexy: female shoppingTime: 320
name: CaiXuyu sexy: female shoppingTime: 300

8.4.1.3 Flink DataStream ##{f£/% ( Scala)

ThREN A

SERFRITHEEMERERET 2 N\ M ERER, BRIHEREZITENHE.

DataStream FlinkStreamScalaExample {CE3HE(
TEAERERNAER, BARESR

com.huawei.bigdata.flink.examples.FlinkStreamScalaExample:

|| SEEAT:

// filePath X AIZENIRIZ, FAESHIR.

/[ windowTime; A&t EURIE OB E I ERMERSD .

object FlinkStreamScalaExample {

def main(args: Array[String]) {

[/ FTEDHEHATAlink runfI&2E6<S

System.out.println("use command as: ")

System.out.println("./bin/flink run --class
com.huawei.bigdata.flink.examples.FlinkStreamScalaExample /opt/test.jar --filePath /opt/log1.txt,/opt/
log2.txt --windowTime 2")

System.out.println( )

System.out.println("<filePath> is for text file to read data, use comma to separate")

System.out.printin("<windowTime> is the width of the window, time as minutes")

System.out.println( )

[ ERXABRER, FHERESHE

val filePaths = ParameterTool.fromArgs(args).get("filePath",
"/opt/log1.txt,/opt/log2.txt").split(",").map(_.trim)

assert(filePaths.length > 0)

/] windowTimeiRBEMBSEXN, BUA2SH— BN EBIZE ARRIFEEIE T

val windowTime = ParameterTool.fromArgs(args).getint("windowTime", 2)

/] ¥IEMITIREE, fEFeventTimelMEE OEIE

val env = StreamExecutionEnvironment.getExecutionEnvironment
env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime)
env.setParallelism(1)

[ EBSIAREER
val unionStream = if (filePaths.length > 1) {
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val firstStream = env.readTextFile(filePaths.apply(0))
firstStream.union(filePaths.drop(1).map(it => env.readTextFile(it)): _*)
}else {
env.readTextFile(filePaths.apply(0))
}

/] EiEEER, IEENHIRMENZIE, ITEHFEHERITEIEXR
unionStream.map(getRecord(_))
.assignTimestampsAndWatermarks(new Record2TimestampExtractor)
filter(_.sexy == "female")
.keyBy("name", "sexy")
.window(TumblingEventTimeWindows.of (Time.minutes(windowTime)))
.reduce((e1, e2) => UserRecord(e1.name, el.sexy, el.shoppingTime + e2.shoppingTime))

filter(_.shoppingTime > 120).print()

// VA Fexecutefit & 1T
env.execute("FemalelnfoCollectionPrint scala")

}

[/ BRI AITEME, #9iEUserRecord#iiELEHD
def getRecord(line: String): UserRecord = {
val elems = line.split(",")
assert(elems.length == 3)
val name = elems(0)
val sexy = elems(1)
val time = elems(2).toInt
UserRecord(name, sexy, time)

}

/] UserRecord ##E451ARIE X
case class UserRecord(name: String, sexy: String, shoppingTime: Int)

/] ¥@iELEFEAssignerWithPunctuatedWatermarksf92g, FFi&EeventTimel A& waterMark

private class Record2TimestampExtractor extends AssignerWithPunctuatedWatermarks[UserRecord] {

// add tag in the data of datastream elements
override def extractTimestamp(element: UserRecord, previousTimestamp: Long): Long = {
System.currentTimeMillis()

}

// give the watermark to trigger the window to execute, and use the value to check if the window
elements is ready

def checkAndGetNextWatermark(lastElement: UserRecord,
extractedTimestamp: Long): Watermark = {
new Watermark(extractedTimestamp - 1)
}
}

AT Z FEFTENEE RN TR :

UserRecord(FangBo,female,320)
UserRecord(CaiXuyu,female,300)

HATUES-34F 7R o
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8-34 BRE
® FemalelnfoCollectionPrint scala [o]o]a]os]ayo]o]

Overview

TriggerWindow(TumblingEventTim
Source: Custom File Source ‘ Split Reader. Custom File Sour eWindows(120000), ReducingStat
> ce W eDescriptor{serializer=com hua
s wei bigdata flink.examples.sca
la FemalelnfoCollectionPrints$
anon$28Sanon$1@775443a5, reduc
eFunction=org.apache.flink str
HASH eaming api.scala function util
ScalaReduceFunction@c47eaa2}
EventTimeTrigger(), WindowedS

tream reduce(WindowedStream ja
Source: Custom File Source Split Reader Cézslum File Sour _/ va,zmp() -> Filter -> Si !
FORWARD FORWARD nk: Unnamed

FORWARE

Map -> Tlmestarr_lpscWalermark

8.4.2 Flink Kafka BE@IFEF

8.4.2.1 Flink Kafka tff2FHE&Eig

=R

IR

BREREAFlink Il SERHMAMEN NERISR
BETREEWSER, FARIFInkNRIERFCIIRE: SSIEHERRITEEAR.

Flink#£65 TSR FETEKafkaZB it . [@KafkaBi&XHIRE ( EEGKafkatl R
FF) , FMKafkaBIHHEWEUE.

1. TIREEREZ AR, BIEHDFS. Yarn, Flink#0Kafka,
2. BlIETopic,
a. TEIRSSinECE R ElEtopicAIBIR .

¥ Kafkal9Brokerft 2% “allow.everyone.if.no.acl.found” RYEIEX
“true” , ANE8-35fR., EiEEEEKafkalkss .

8-35 EcEFIF & topic AIXIR

=

aaaaaaaaaaa

b. FP{EALInuxép<$ T8 topic, HITaSRIEEFRKInitGSHITANIA
iuE, a0: kinit Ainkuser,

(1] %83

flinkuseriZZAFBECOIE, FHiRFtIEKafkaftopici R . BMRIFISSE R
MRS FFFERARET .
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Bl topicAYan S8

bin/kafka-topics.sh --create --zookeeper {zkQuorum}/kafka --
partitions {partitionNumy} --replication-factor {replicationNum} --topic
{Topic}

& 8-7 2HRA

SH3 1588

{zkQuorum} ZooKeeperEEEHEE, A
IP:port,

{partitionNum} topicAID X# .

{replicationNum} FppicEP’éﬁ\pa rtitionZUEHIEI A

{Topic} TopicEFR,

=~ EKafkafIZE FiRERE THITHS, LtakliZooKeeperfEa$AYIP:port2
10.96.101.32:2181,10.96.101.251:2181,10.96.101.177:2181,10.91.8.160:218
1, TopicE#RJatopicl BIEURE M,

bin/kafka-topics.sh --create --zookeeper
10.96.101.32:2181,10.96.101.251:2181,10.96.101.177:2181,10.91.8.160:2181 /kafka --partitions 5
--replication-factor 1 --topic topic1

LN,

ZEINERBNE=HM: KerberosiAilE. SSLINZFIAIEFIKerberos+SSLAETUIAILE,
FBREERIRE{EEEFR—F A NHITIALE .

- Kerberosi\iFfic &

EFiRbcE .

FEFlinkEZ &S “flink-confyaml” &1, #&hNkerberosi\iFtE<ECE
( EZETE “contexts” InPiENN “KafkaClient” ) , /~EIENT:
security.kerberos.login.keytab: /home/demo/flink/release/flink-1.12.2/keytab/user.keytab
security.kerberos.login.principal: flinkuser

security.kerberos.login.contexts: Client,KafkaClient
security.kerberos.login.use-ticket-cache: false

=172,
XTF “SASL_PLAINTEXT” tMXA9EIT2EREII0T:

--topic topic1 --bootstrap.servers 10.96.101.32:21007 --security.protocol SASL_PLAINTEXT
--sasl.kerberos.service.name kafka --kerberos.domain.name hadoop. £%1#%.com //
10.96.101.32:21007%~kafkafR3388031P:port

- SSLin#EHECE
" RSIwECE.

BLE “ssl.Lmode.enable” J9 “true” , WNEI8-36Ff7R:
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8-36 fRSSinACE

% | Fusioninsight Manager o s

EFiREcE .

1) ZERFusioninsight ManagerR%t, &iF “EE8f > /R FEEHHISHT
> fg55 > Katka > BZ > THEFR~ , FTHREFRESXEEIR
HBt=g . WE8-37F7:

8-37 EFIRICE

% | FusioninsightManager ~ =m &m - =f =%

FoSParlions 8 (51%) ® SParion$s (BK) ® SRS MPatonS (55

2110

STopciEhs (53 O STopCHBRE (B2) O SEREEER) O

0 & TERParion A (BT ()

2) (FREFIRRBEZFTH “ca.crt” IEBNXEEREZ IR
“truststore” .
WATHSUT:

keytool -noprompt -import -alias myservercert -file ca.crt -keystore truststore.jks

I THITERES:

3) BT,
“ssl.truststore.password” SEABTEEIRGIZE “truststore” I
ANBZERRIF—E, FUTLUATSRLEITEH,
--topic topic7 --bootstrap.servers 70.96.707.32:9093 --security.protocol SSL --
ssl.truststore.location /home/zgd/software/FusionInsight_XXX_Kafka_ClientConfig/

truststore.jks --ssl.truststore.password xxx //10.96.101.32:9093% /~kafkafR53 2509
IP:port, XXXZ7RFusionInsighttBRAIRAS, xxxFRZMHE
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- Kerberos+SSLIER B E

Sehk L3 FKerberost1SSLEBHRIRS IHIIEFinitER, REEEXZTS
AR O SF0MYSEEBNR] f[FaKerberos+SSLIEL .

--topic topic1 --bootstrap.servers 70.96.101.32:27009 --security.protocol SASL_SSL --
sasl.kerberos.service.name kafka --ssl.truststore.location --kerberos.domain.name hadoop. X1z
#.com /home/zgd/software/Fusioninsight_XXX Kafka_ClientConfig/truststore.jks --
ssl.truststore.password xxx //10.96.101.32:21009%kafkafR53823IP:port, xxxZKRZH3,

F& B
. |BshFlink Kafka ProducerizFB[alKafka Xz
2. [BEAFlink Kafka ConsumerRzFAM KafkaiZEW iR, {FilftopicSproducer—,
RN A PIEMBIEFFHTITED,

8.4.2.2 Flink Kafka #{f2/% (Java)

ThRENA

fEFlink AR, AAflink-connector-kafkat&thgviE, £ EEBEIE,

(A=

BAREFABIREERNELEEAKafka, MFEES| \FusionlnsightiJkafka-
clients-*jar, ZjarE8a]EKafkafIZFixE R TIREL.

T @I+ producerflconsumerEZiBIELIBIENET .

RIS S W com.huawei.bigdata.flink.examples.WritelntoKafkaF[
com.huawei.bigdata.flink.examples.ReadFromKafka

//producer{tt3
public class WriteIntoKafka {

public static void main(String[] args) throws Exception {

// FTENERATflink runfI8E &<
System.out.println("use command as: ");
System.out.println("./bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoKafka" +
" Jopt/test.jar --topic topic-test -bootstrap.servers 10.91.8.218:9092");
System.out.println("./bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoKafka" +

" Jopt/test.jar --topic topic-test -bootstrap.servers 10.91.8.218:21007 --security.protocol
SASL_PLAINTEXT --sasl.kerberos.service.name kafka");

System.out.println( );
System.out.println("<topic> is the kafka topic name");

System.out.println("<bootstrap.servers> is the ip:port list of brokers");

System.out.println( )

[ PHEFATIME

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
/| REHEE

env.setParallelism(1);

/] BBITIEITE

ParameterTool paraTool = ParameterTool.fromArgs(args);
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/] MBERE, EEBE X SourceE B RVEHES N\Kafka

DataStream<String> messageStream = env.addSource(new SimpleStringGenerator());
messageStream.addSink(new FlinkKafkaProducer<>(paraTool.get("topic"),

new SimpleStringSchema(),

paraTool.getProperties()));

// VA Fexecutefit & 1T

env.execute();

/] BREEX Source, BIR1sIFEFEHE
public static class SimpleStringGenerator implements SourceFunction<String> {

private static final long serialVersionUID = 2174904787118597072L;
boolean running = true;

longi=0;

@Override
public void run(SourceContext<String> ctx) throws Exception {
while (running) {
ctx.collect("element-" + (i++));

Thread.sleep(1000);

@Override
public void cancel() {

running = false;

}

//consumer{tig
public class ReadFromKafka {

public static void main(String[] args) throws Exception {
/1 $TEDE AT flink runfISE <
System.out.println("use command as: ");
System.out.println("./bin/flink run --class com.huawei.bigdata.flink.examples.ReadFromKafka" +
" /opt/test.jar --topic topic-test -bootstrap.servers 10.91.8.218:9092");

System.out.println("./bin/flink run --class com.huawei.bigdata.flink.examples.ReadFromKafka" +

" Jopt/test.jar --topic topic-test -bootstrap.servers 10.91.8.218:21007 --security.protocol
SASL_PLAINTEXT --sasl.kerberos.service.name kafka");
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System.out.println

System.out.println("<topic> is the kafka topic name");
System.out.println("<bootstrap.servers> is the ip:port list of brokers");

System.out.println
( )
/] {SIEHATIAE
StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
/| REHEE
env.setParallelism(1);
/| BBEITEH
ParameterTool paraTool = ParameterTool.fromArgs(args);
[/ ¥HERE, MKafkaiEEXEUEFHRITITED
DataStream<String> messageStream = env.addSource(new
FlinkKafkaConsumer<>(paraTool.get("topic"),

new SimpleStringSchema(),
paraTool.getProperties()));
messageStream.rebalance().map(new MapFunction<String, String>() {
@Override
public String map(String s) throws Exception {
return "Flink says " + s + System.getProperty("line.separator");
}
3).print();
// A Fexecuteft & 1T
env.execute();

}
}

8.4.2.3 Flink Kafka #{f2% ( Scala)

&b
IHEeN4a

fEFlinkz A, iBAflink-connector-kafkatEtRagiEO, £ EEEIE,

(1=

BREFAaIREFERELZEERAIKafka, WFEZES| \FusioninsightfYkafka-
clients-*jar, Zjar8 Al ftkafkaZ FinE R KB

T @3+ producerflconsumerEZiBIELIBIENET .

TEA RS2 Dlcom.huawei.bigdata.flink.examples.WritelntoKafka#[
com.huawei.bigdata.flink.examples.ReadFromKafka

//producer{ttd
object WritelntoKafka {

def main(args: Array[String]) {
// FTEDEHATflink runfSEa<S
System.out.println("use command as: ")

System.out.println("./bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoKafka" +
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" /opt/test.jar --topic topic-test -bootstrap.servers 10.91.8.218:9092")

System.out.println

System.out.println("<topic> is the kafka topic name")
System.out.println("<bootstrap.servers> is the ip:port list of brokers")

System.out.println

/] ¥IEHATIRE
val env = StreamExecutionEnvironment.getExecutionEnvironment
[ REHRE
env.setParallelism(1)
/] BBATIE T8 H
val paraTool = ParameterTool.fromArgs(args)
/] MIETRE, B E M SourceE FAIEIES AKafka
val messageStream: DataStream[String] = env.addSource(new SimpleStringGenerator)
messageStream.addSink(new FlinkKafkaProducer(
paraTool.get("topic"), new SimpleStringSchema, paraTool.getProperties))

// A FBexecuteft & 1T

env.execute

// BREEX Source, BIR1sIFLEF4HE

class SimpleStringGenerator extends SourceFunction[String] {
var running = true

vari=0

override def run(ctx: SourceContext[String]) {
while (running) {
ctx.collect("element-" + i)
i+=1

Thread.sleep(1000)

override def cancel() {

running = false

}

//consumer{th3
object ReadFromKafka {

def main(args: Array[String]) {
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/] FTENEHTflink runfsEHS
System.out.println("use command as: ")

System.out.println("./bin/flink run --class com.huawei.bigdata.flink.examples.ReadFromKafka" +
" /opt/test.jar --topic topic-test -bootstrap.servers 10.91.8.218:9092")

System.out.println

System.out.println("<topic> is the kafka topic name")
System.out.println("<bootstrap.servers> is the ip:port list of brokers")

System.out.println

/[ AERITIRE

val env = StreamExecutionEnvironment.getExecutionEnvironment
[ EEHRE

env.setParallelism(1)

/| SIS H

val paraTool = ParameterTool.fromArgs(args)

/] ¥9IERE, MKafkaiEEEURFHHRITFTED

val messageStream = env.addSource(new FlinkKafkaConsumer(
paraTool.get("topic"), new SimpleStringSchema, paraTool.getProperties))
messageStream
.map(s => "Flink says " + s + System.getProperty("line.separator")).print()
// A FBexecuteft & 1T
env.execute()

}
}

8.4.3 Flink F/& Checkpoint ##IiERF

8.4.3.1 Flink & Checkpoint #£ I FFHAZB &

1H=ikEe

BRERFPRESRIVTEERITHAVPEOPEIRERNE, FHHENRETE—EIE,
Bl: SNAEIREAKER, STEFIIRSEBLTR—IIRE.

HEAL

(ERBEEX B FERH~EXRL1000055E .
FEEREIEA— 15T (Long, String, String, Integer) o
HIRESITE, SitERITIEIZixEmE .

FIENim RIS R A LongREBURIHURE

A w N =

Fa B
. sourceEFHFMR1F A% 100005%E51E, FHEAFIWindowEF,
2. windowBFER1HSIT—RREAVHNEIRYE.
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BRI IRSRIHERITENEIRIR . BREELNIESEEEFlinkRENSE
L

EfReR it A — R checkpoint, #AE¥EcheckpointfI45RIRFRIHDFSH,

8.4.3.2 Flink /& Checkpoint #fIf2R (Java)

ThRENR

(=2t

BRERFZFESRIVNEIEAITH4VPEORRIENE, RISt

TREREE
ZHEES AR FIREBI AT REEI BRI LR FICRAIEIER .

import java.io.Seriablizale;

[ ZEERREBRI—3S, REAFBEXRE
public class UDFState implements Serializable {
private long count;

/] BB RBESIRE
public UDFState() {
count = OL;

}

[ &ERFPBENXIRES
public void setState(long count) {
this.count = count;

}

/] KRB P B E RS
public long geState() {
return this.count;
}
}

wcheckpointAIEIER

sourceEFHIED, ZERIBEAX 10000 5IEAEN M, SI/ERBINISRIE
B L B AIE SRR EFIFEUDFStatep; WHRBBHIAZSIRERT, 1EX
UDFState YIRS HHEMRMRELS countTE,

import org.apache.flink.api.java.tuple.Tuple4;
import org.apache.flink.streaming.api.checkpoint.ListCheckpointed;
import org.apache.flink.streaming.api.functions.source.RichSourceFunction;

import java.util ArrayList;
import java.util.List;
import java.util.LRandom;

/] %2 checkpointfisource -+
public class SEventSourceWithChk extends RichSourceFunction<Tuple4<Long, String, String, Integer>>
implements ListCheckpointed<UDFState> {

private Long count = OL;

private boolean isRunning = true;

private String alphabet =
"abcdefghijklmnopqgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789abcdefghijklmnopgrstuv
wxyzABCDEFGHIJKLMNOPQRSTUVWZYX0987654321";

/| EFHNEEBIE, SHHEREHFEAN1000017TH
public void run(SourceContext<Tuple4<Long, String, String, Integer>> ctx) throws Exception {
Random random = new Random();
while(isRunning) {
for (inti =0;i< 10000; i++) {
ctx.collect(Tupled.of(random.nextLong(), "hello-" + count, alphabet, 1))
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count++;

}
Thread.sleep(1000);
}
}

/] 1ESSEUERS R
public void cancel() {
isRunning = false;

}

/] FWEBE M HRER

public List<UDFState> snapshotState(long |, long ll) throws Exception {
UDFState udfState = new UDFState();
List<UDFState> listState = new ArrayList<UDFState>();
udfState.setState(count);
listState.add (udfState);
return listState;

}

/!l MBEEX REBHIRS IR
public void restoreState(List<UDFState> list) throws Exception {
UDFState udfState = list.get(0);
count = udfState.getState();
}
}

3. TecheckpointlIEOENX
ZERBEwWindowE 7S, Sa3MATERRITEOPTEHE.

import org.apache.flink.api.java.tuple.Tuple;

import org.apache.flink.api.java.tuple.Tuple4;

import org.apache.flink.streaming.api.checkpoint.ListCheckpointed;

import org.apache.flink.streaming.api.functions.windowing.WindowFunction;
import org.apache.flink.streaming.api.windowing.windows.TimeWindow;
import org.apache.flink.util.Collector;

import java.util ArrayList;
import java.util.List;

/] iZZEEF checkpointfwindowEF
public class WindowStatisticWithChk implements WindowFunction<Tuple4<Long, String, String,
Integer>, Long, Tuple, TimeWindow>, ListCheckpointed<UDFState> {

private Long total = OL;

// windowEFLHIBEE, Fitwindows oEAINEL
void apply(Tuple key, TimeWindow window, Iterable<Tuple4<Long, String, String, Integer>> input,
Collector<Long> out) throws Exception {
long count = OL;
for (Tuple4<Long, String, String, Integer> event : input) {
count++;
}
total += count;
out.collect(count);

}

/] FWEBE N HRER

public List<UDFState> snapshotState(Long |, Long ll) {
List<UDFState> listState = new ArrayList<UDFState>();
UDFState udfState = new UDFState();
udfState.setState(total);
listState.add (udfState);
return listState;

}

/] NBEXIRIBRIRERE

public void restoreState(List<UDFState> list) throws Exception {
UDFState udfState = list.get(0);
total = udfState.getState();
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}
}

4. NS

ZERABEREENX NS, BEARSISERE, 59, LBHE0ONMARIEE
F Y processing time,

import org.apache.flink.runtime.state.filesystem.FsStateBackend;

import org.apache.flink.streaming.api.CheckpointingMode;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import org.apache.flink.streaming.api.windowing.assigners.SlidingProcessingTimeWindows;
import org.apache.flink.streaming.api.windowing.time.Time;

public class FlinkProcessingTimeAPIChkMain {
public static void main(String[] args) throws Exception{

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

[/ ZEEXERE, HFFBcheckpointIhgg

env.setStateBackend(new FsStateBackend("hdfs://hacluster/flink/checkpoint/"));
env.getCheckpointConfig.setCheckpointingMode (CheckpointingMode.EXACTLY_ONCE);
env.getCheckpointConfig.setCheckpointinterval(6000);

/] RiFEZ4E
env.addSource(new SEventSourceWithChk())
.keyBy(0)
.window(SlidingProcessingTimeWindows.of(Time.seconds(4), Time.seconds(1)))
.apply(new WindowsStatisticWithChk())
.print()

env.execute();
}
}

8.4.3.3 Flink 7S Checkpoint #fIf2% ( Scala)

(=2

BERFRESRIVITREER T4V PEOPLIENE, FHHEIREHB—E,

RIEEHER L

case class SEvent(id: Long, name: String, info: String, count: Int)

REBEUE

ZHEER T HIEREBI BT REE BN LB FCRVEIER .
/| BFRBEXIRE

class UDFState extends Serializable{
private var count = OL

[/ RERFPBEENXIRES
def setState(s: Long) = count =s

/] KB BEIRE
def getState = count
}

T checkpointAIEIRETR

source EFRIHT, IZEEIBEAIX10000ZHIEAE R, HI/EREBRNIEEIBE
BRI EERIXRIEIRIREURFEUDFStated; MIREEFIRZSIKERT, 1EEY
UDFStateFHEIESHFEMME AL countTE .

import java.util
import org.apache.flink.streaming.api.checkpoint.ListCheckpointed
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import org.apache.flink.streaming.api.functions.source.RichSourceFunction
import org.apache.flink.streaming.api.functions.source.SourceFunction.SourceContext

/] 1ZZE 2w A checkpointfJsourceEF
class SEventSourceWithChk extends RichSourceFunction[SEvent] with ListCheckpointed[UDFState]{
private var count = OL
private var isRunning = true
private val alphabet =
"abcdefghijklmnopqgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789abcdefghijklmnopgrstuv
wxyzABCDEFGHIUKLMNOPQRSTUVWZYX0987654321"

// sourceEFHYZLE, BN: B EREAIFEA1000017TH
override def run(sourceContext: SourceContext[SEvent]): Unit = {
while(isRunning) {
for (i <- 0 until 10000) {
sourceContext.collect(SEvent(1, "hello-"+count, alphabet,1))
count += 1L
}
Thread.sleep(1000)
}
}

// {ESERERT AR
override def cancel(): Unit = {
isRunning = false;

}

override def close(): Unit = super.close()

/] HIWEIRER

override def snapshotState(l: Long, |1: Long): util.List[UDFState] = {
val udfList: util. ArrayList[UDFState] = new util. ArrayList[UDFState]
val udfState = new UDFState
udfState.setState (count)
udfList.add (udfState)
udfList

}

/] MNHRERHREIRZS
override def restoreState(list: util.ListfUDFState]): Unit = {
val udfState = list.get(0)
count = udfState.getState
}
}

4. HcheckpointfIBEOEN
ZERAIERwindowEFIIREE, BaMkitBIfFRITEOSTANE.
import java.util
import org.apache.flink.api.java.tuple.Tuple
import org.apache.flink.streaming.api.checkpoint.ListCheckpointed
import org.apache.flink.streaming.api.scala.function.WindowFunction

import org.apache.flink.streaming.api.windowing.windows.TimeWindow
import org.apache.flink.util.Collector

/] 1ZZE2 T checkpointdwindow&
class WindowsStatisticWithChk extends WindowFunction[SEvent, Long, Tuple, TimeWindow] with
ListCheckpointed[UDFState]{

private var total = OL

/] windowEFRISEINBEE, Bl: SFritwindowHRTHAYEE
override def apply(key: Tuple, window: TimeWindow, input: Iterable[SEvent], out: Collector[Long]):
Unit ={
var count = OL
for (event <- input) {
count += 1L
}

total += count
out.collect(count)

}
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/] FIWEBE MRS HRER

override def snapshotState(l: Long, |1: Long): util.List[UDFState] = {
val udfList: util. ArrayList[UDFState] = new util.ArrayList[UDFState]
val udfState = new UDFState
udfState.setState(total)
udfList.add (udfState)
udfList

}

/] MBEXREBHIRERS
override def restoreState(list: util.List[UDFState]): Unit = {
val udfState = list.get(0)
total = udfState.getState
}
}

5. RN

ZERABEREENME, BEARIIISESHE, 35, KBPEONMAREE
FA T event time,

import com.huawei.rt.flink.core.{SEvent, SEventSourceWithChk, WindowStatisticWithChk}
import org.apache.flink.contrib.streaming.state.RocksDBStateBackend

import org.apache.flink.streaming.api.functions.AssignerWithPeriodicWatermarks

import org.apache.flink.streaming.api.{CheckpointingMode, TimeCharacteristic}

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

import org.apache.flink.streaming.api.watermark.Watermark

import org.apache.flink.streaming.api.windowing.assigners.SlidingEventTimeWindows
import org.apache.flink.streaming.api.windowing.time.Time

import org.apache.flink.api.scala._

import org.apache.flink.runtime.state.filesystem.FsStateBackend

import org.apache.flink.streaming.api.environment.CheckpointConfig.ExternalizedCheckpointCleanup

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

val env = StreamExecutionEnvironment.getExecutionEnvironment
env.setStateBackend(new FsStateBackend("hdfs://hacluster/flink/checkpoint/"))
env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime)
env.getConfig.setAutoWatermarkinterval(2000)
env.getCheckpointConfig.setCheckpointingMode (CheckpointingMode.EXACTLY_ONCE)
env.getCheckpointConfig.setCheckpointinterval(6000)

/] RIFEZ5E
env.addSource(new SEventSourceWithChk)
.assignTimestampsAndWatermarks(new AssignerWithPeriodicWatermarks[SEvent] {
// & Ewatermark
override def getCurrentWatermark: Watermark = {
new Watermark(System.currentTimeMillis())

}
/] (AN TR EaYiaEk
override def extractTimestamp(t: SEvent, : Long): Long = {
System.currentTimeMillis()
}
)

.keyBy(0)
.window(SlidingEventTimeWindows.of (Time.seconds(4), Time.seconds(1)))
.apply(new WindowsStatisticWithChk)
.print()
env.execute()
}
}

8.4.4 Flink Job Pipeline 2=
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8.4.4.1 Flink Job Pipeline HHIfERH & EIR

=R

FEFIFRLEIDE CE =4 100005%EHE, ASEHZjobAINettySinkEFA)

Tils&RIE

HERL

o PINENIOIENITINE, DRNTH—DEIE.

. KHEIbFEREEX EFEMWHFE100005KEE
2. HIEEAWNEMN: DBIRIntFIString3E8Y
3. EEXH

nettyconnector.registerserver.topic.storage: i&E&NettySinkfJIP. im[RzFt
AREEBEE=FIIMRSE LR (XE) , fia:
nettyconnector.registerserver.topic.storage: /flink/nettyconnector
nettyconnector.sinkserver.port.range: &€& NettySinkg9iz[S2E (&4
'), Blan:

nettyconnector.sinkserver.port.range: 28444-28943

nettyconnector.ssl.enabled: i&&NettySink5NettySourceZ [EiB{S25&SSL
oz ( BkikJofalse ) , flan:

nettyconnector.ssl.enabled: true

nettyconnector.sinkserver.subnet: 2E MBS, F1U0:

nettyconnector.sinkserver.subnet: 10.162.0.0/16

4. ZEINIERE:

ZookeeperBISASLIAIE, &#fi “flink-confyaml” hEXHAREXELE, B
HEcEIESNECEEEFlink,

SSLAYkeystore. truststore. keystore password. truststore passwordLARz
passwordE R “flink-confyaml” RUIEXECE, BEAEE RS NEE
Flink R & 2TAIE

5. E[MREA

MRS 2

EMARSS 2R AKRFNettySinkiYIP. isOLIRHEEER, LAE
NettySourceiE$z(#H . NAFEAATEO:

public interface RegisterServerHandler {

* IBEniEIRS 2
* @param configuration Flinkf9Configuration3&8!
*/
void start(Configuration configuration) throws Exception;
“EMIRSS2E LElZE Topichm (BR)
* @param topic topicTi s ZiR

void createTopicNode(String topic) throw Exception;
“BESEMEIE Mopich= (BF) T

* @param topic FEFMEIER

* @param registerRecord EETARIEE

*

void register(String topic, RegisterRecord registerRecord) throws Exception;
bR topict =

* @param topic 1Flf&topic

*/
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void deleteTopicNode(String topic) throws Exception;
/**
SEEEMER
*@param topic ;EAHEEFFTERTtopic
*@param recordld &+ FAHMSEID
‘/
void unregister(String topic, int recordld) throws Exception;
/**
*BIER
* @param i FrfERTtopic
*@recordld EifSEAIID
*/
RegisterRecord query(String topic, int recordld) throws Exception;

*k

* B AN TopicRETFE
* @param topic
*/
Boolean isExist(String topic) throws Exception;

*KIAEMIRS R
*/

void shutdown() throws Exception;

TEETFLEEORM T ZookeeperRegisterHandlerfft AP -

NettySink&—F

Class NettySink(String name,

String topic,

RegisterServerHandler registerServerHandler,
int numberOfSubscribedJobs)

®  name: JZRNettySinkAIZFR,

= topic: J9ARNettySinkF=EEIER I Topic, B MARAINettySink (HAE
g?l‘) WIRERARBRITOPIC, BUSSEITIHIEEL, HIBXEEED

" registerServerHandler: J9iEMARRSSEEHIAINA

= numberOfSubscribedlobs: JiT[EZANettySinkBIEIEIE, &= %
2B, REIMEITIRERNERE ENettySink, NettySinkZ /&%
iz

NettySource &+

Class NettySource(String name,

String topic,

RegisterServerHandler registerServerHandler)

" name: JgZANettySourcelJEFR, ZNettySourceEE—m (FHERE
BRoh) , BN, EZENettySinkiSSHILTZE, SELLEE.

= topic: 1JEAINettySinkAJtopic,

= registerServerHandler: J9iFARARSSERAYDA

AR
NettySourcefIF R E LM SNettySinkiIFH R EHERE, BUEEEFCIEERE

FRERE

1. —MobfEkmEIob, EHRMMERITFEob,
2. k& )JobB IR HEL(Lakbyte[], DAIRITRZERIX.
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3. IJIgE I Ebyte [ Z B EEELAString2REY, FHEAFTENHI o

8.4.4.2 Flink Job Pipeline #fIf2R (Java)
THEAEREEZEBENETR.
TEAEEEN:
e com.huawei.bigdata.flink.examples.UserSource,
e com.huawei.bigdata.flink.examples.TestPipeline_NettySink,
e com.huawei.bigdata.flink.examples.TestPipeline_NettySource1,
e com.huawei.bigdata.flink.examples.TestPipeline_NettySource2,

1. &fplobEENSourceEFF=4HIRE

package com.huawei.bigdata.flink.examples;

import org.apache.flink.api.java.tuple.Tuple2;
import org.apache.flink.configuration.Configuration;
import org.apache.flink.streaming.api.functions.source.RichParallelSourceFunction;

import java.io.Serializable;

public class UserSource extends RichParallelSourceFunction<Tuple2<Integer, String>> implements
Serializable {

private boolean isRunning = true;

public void open(Configuration configuration) throws Exception {
super.open(configuration);

}

*k

* HUEFE R, BROMFE100005540E
*/
public void run(SourceContext<Tuple2<Integer, String>> ctx) throws Exception {

while(isRunning) {
for (inti =0; i < 10000; i++) {
ctx.collect(Tuple2.of(i, "hello-" +i));

}
Thread.sleep(1000);

}
}

public void close() {
isRunning = false;

}

public void cancel() {
isRunning = false;
}
}

2. KRHEND

package com.huawei.bigdata.flink.examples;

import org.apache.flink.api.common.functions.MapFunction;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import org.apache.flink.streaming.connectors.netty.sink.NettySink;

import org.apache.flink.streaming.connectors.netty.utils.ZookeeperRegisterServerHandler;

public class TestPipeline_NettySink {
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public static void main(String[] args) throws Exception{

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
/& BjobFHEES2

env.setBufferTimeout(2);

// BlIE2Zookeeperfi9iEARARSe2handler
ZookeeperRegisterServerHandler zkRegisterServerHandler = new ZookeeperRegisterServerHandler();
/] FIEE M SourceEF
env.addSource(new UserSource())
.keyBy(0)
.map(new MapFunction<Tuple2<Integer,String>, byte[]>() {
[ERIXERE R F A
@Override
public byte[] map(Tuple2<Integer, String> integerStringTuple2) throws Exception {
return integerStringTuple2.f1.getBytes();

}
}.addSink(new NettySink("NettySink-1", "TOPIC-2", zkRegisterServerHandler, 2));//5&@id NettySink
KixHE.

env.execute();

}
}

3. E—MIRAE
package com.huawei.bigdata.flink.examples;

import org.apache.flink.api.common.functions.MapFunction;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import org.apache.flink.streaming.connectors.netty.source.NettySource;

import org.apache.flink.streaming.connectors.netty.utils.ZookeeperRegisterServerHandler;

public class TestPipeline_NettySource1 {
public static void main(String[] args) throws Exception{

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
/] & EjobIHAE 2

env.setParallelism(2);

// BliEZookeepertJiEMAARSS 22D

ZookeeperRegisterServerHandler zkRegisterServerHandler = new ZookeeperRegisterServerHandler();
/[ NNNettySourceEF, KRB RHENHE

env.addSource(new NettySource("NettySource-1", "TOPIC-2", zkRegisterServerHandler))

.map(new MapFunction<byte[], String>() {
/] R RN F TR R &
@Override
public String map(byte[] b) {
return new String(b);

}
-print();

env.execute();
}
}

4. BITMTAE

package com.huawei.bigdata.flink.examples;

import org.apache.flink.api.common.functions.MapFunction;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import org.apache.flink.streaming.connectors.netty.source.NettySource;

import org.apache.flink.streaming.connectors.netty.utils.ZookeeperRegisterServerHandler;

public class TestPipeline_NettySource2 {

public static void main(String[] args) throws Exception {
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StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
[ EEEVHHEEI2

env.setParallelism(2);

//elIEEZookeeperfSFARARSS SE AR
ZookeeperRegisterServerHandler zkRegisterServerHandler = new ZookeeperRegisterServerHandler();
/[ NNNettySourceE-F, HIKCRERHENEIE
env.addSource(new NettySource("NettySource-2", "TOPIC-2", zkRegisterServerHandler))
.map(new MapFunction<byte[], String>() {
R RN F BB R F RS
@Override
public String map(byte[] b) {
return new String(b);

}
D-print();

env.execute();
}
}

8.4.4.3 Flink Job Pipeline ##If2F ( Scala)
TEIENERZEABIENER.
TEAGBES:
e com.huawei.bigdata.flink.examples.UserSource,
e com.huawei.bigdata.flink.examples.TestPipeline_NettySink
e com.huawei.bigdata.flink.examples.TestPipeline_NettySource1,
e com.huawei.bigdata.flink.examples.TestPipeline_NettySource2 ,
1. ®REHR
package com.huawei.bigdata.flink.examples
case class Inforamtion(index: Int, content: String) {

def this() = this(0, "")
}

2. KfhEjobBENsourceEFmEEIE

package com.huawei.bigdata.flink.examples

import org.apache.flink.configuration.Configuration

import org.apache.flink.streaming.api.functions.source.RichParallelSourceFunction
import org.apache.flink.streaming.api.functions.source.SourceFunction.SourceContext
class UserSource extends RichParallelSourceFunction[Inforamtion] with Serializable{

var isRunning = true

override def open(parameters: Configuration): Unit = {
super.open(parameters)

}

/| EBREHFTE 100002 HE
override def run(sourceContext: SourceContext[Inforamtion]) = {

while (isRunning) {
for (i <- 0 until 10000) {
sourceContext.collect(Inforamtion(i, "hello-" + i));

}
Thread.sleep(1000)
}
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}
override def close(): Unit = super.close()

override def cancel() = {
isRunning = false
}
}

3. KRHEND

package com.huawei.bigdata.flink.examples

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

import org.apache.flink.streaming.connectors.netty.sink.NettySink

import org.apache.flink.streaming.connectors.netty.utils.ZookeeperRegisterServerHandler
import org.apache.flink.streaming.api.scala._

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

val env = StreamExecutionEnvironment.getExecutionEnvironment
/] ZEjoblIFH R E 2
env.setParallelism(2)
/& &Zookeeper/3i: MRS5S 23
val zkRegisterServerHandler = new ZookeeperRegisterServerHandler
[EBREENEFF=EHIE
env.addSource(new UserSource)
.keyBy(0).map(x=>x.content.getBytes) /& RixHIBIEL R F T EE
.addSink(new NettySink("NettySink-1", "TOPIC-2", zkRegisterServerHandler, 2))//i7I0NettySinkEF &%
iR

env.execute()
}
}

4. B—MTAE
package com.huawei.bigdata.flink.examples

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

import org.apache.flink.streaming.connectors.netty.source.NettySource

import org.apache.flink.streaming.connectors.netty.utils.ZookeeperRegisterServerHandler
import org.apache.flink.streaming.api.scala._

import scala.util.LRandom

object TestPipeline_NettySource1 {
def main(args: Array[String]): Unit = {

val env = StreamExecutionEnvironment.getExecutionEnvironment
/] IR BIobHIFHEES2
env.setParallelism(2)
//i&&Zookeeper{E 9 EMARSS S
val zkRegisterServerHandler = new ZookeeperRegisterServerHandler
/i MNNettySourceE-F, HIKCRE R HENEIE
env.addSource(new NettySource("NettySource-1", "TOPIC-2", zkRegisterServerHandler))
.map(x => (1, new String(x))) /AW EIRF T REEMRFR S
filter(x =>{
Random.nextInt(50000) == 10
b
.print

env.execute()
}
}
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5 BIMITHAE
package com.huawei.bigdata.flink.examples

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

import org.apache.flink.streaming.connectors.netty.source.NettySource

import org.apache.flink.streaming.connectors.netty.utils.ZookeeperRegisterServerHandler
import org.apache.flink.streaming.api.scala._

import scala.util.LRandom

object TestPipeline_NettySource2 {
def main(args: Array[String]): Unit = {
val env = StreamExecutionEnvironment.getExecutionEnvironment
/% BjobiIFH R E a2
env.setParallelism(2)
/1882 Zookeeper{E /oL ARARSS 25

val zkRegisterServerHandler = new ZookeeperRegisterServerHandler

/i NNNettySourceEF, HIHIE
env.addSource(new NettySource("NettySource-2", "TOPIC-2", zkRegisterServerHandler))
.map(x=>(2, new String(x)))/ASIEWEIRNF TS BT B
filter(x=>{
Random.nextInt(50000) == 10
b
.print()

env.execute()
}
}

8.4.5 Flink Join #{BFER

8.4.5.1 Flink Join IR A B R

ELHEE

BREEAFlink I Z18MHEBENFERICR, BRICRETAFPNERER, 81
BZF. Hal. Fi. BB —NFlinkSZ22FRERKENFERICR, HRICRZAR
BE=F. RIMEE.

BETFRELWSZER, FARIFInkNATERLIIINEE: SCATAYLURIE LSS 2B SICRAY
RREFFAXEF, WRTSEIEHITREGER.

HuEIL
o WSS 1HIEURTEIETEKafkatBIEF,, BKafkaBHRIEHIE ( EEEKafkat SR
), FMKafkaBEHEWEURE . KafkaBeES AEGISURIRIETS .
o IB289FUREEIT socketiZFIKBEICR, tlfEfnetcatdn S AP MINEIEIRIE
- {#EHLinuxap$netcat -l -p <port>, BII—MEBAINAIRSES.
- JBoiNBREFERnetcatiEMBYporthkINfE, MnetcatZinimAEIRER .

s i
BzfFlink Kafka Produceri FBalKafka&ZiEHEE

2. B&EhFlink Kafka ConsumerizFAM KafkaiZ &z, fi&Tablel, {RilFtopics
producer—H,
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3. MsoketrriEEEREE, H0i&ETable2,
4. ({#EMFlink SQLXITable1#0Table2i#{FEASEIE, FrfTITED,

8.4.5.2 Flink Join ¥{HIf2 (Java)

ThRENA

fEFlinkRZ B, JEMflink-connector-kafkat&EtRfyiz], SroFFEEBEIE,

(=2

AR AEFARIEEFEANELZ SR Katka, MZFEES| A\Fusionlnsightfikafka-
clients-*jar, Zjar&n]#EKafkaZ FinB R IRE

TFE?tproducerficonsumer, LARFlink Stream SQL JoinfEEZESIER I ENE
o

EAE2 Ilcom.huawei.bigdata.flink.examples.WriteIntoKafka#[]
com.huawei.bigdata.flink.examples.SqlloinWithSocket

1. B¥#EKafkahEF-—RKAPEE, APEREHE. £, 438K
//producer{tf3
public class WriteIntoKafka {
public static void main(String[] args) throws Exception {

// TENHHATfink runfiSE 54
System.out.println("use command as: ");

System.out.println("./bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoKafka" +
" /opt/test.jar --topic topic-test -bootstrap.servers 10.91.8.218:9092");
System.out.println("./bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoKafka" +

" /opt/test.jar --topic topic-test -bootstrap.servers 10.91.8.218:21007 --security.protocol
SASL_PLAINTEXT --sasl.kerberos.service.name kafka");

System.out.println( );
System.out.println("<topic> is the kafka topic name");

System.out.println("<bootstrap.servers> is the ip:port list of brokers");

System.out.println( )

[ PHERATIME

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
[ REHEE

env.setParallelism(1);

] BBEITEH

ParameterTool paraTool = ParameterTool.fromArgs(args);

/] ¥ERE, BEE X SourceERHIEIES NKafka

DataStream<String> messageStream = env.addSource(new SimpleStringGenerator());
FlinkKafkaProducer<String> producer = new FlinkKafkaProducer<>(paraTool.get("topic"),
new SimpleStringSchema(),
paraTool.getProperties());

producer.setWriteTimestampToKafka(true);
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messageStream.addSink(producer);
// A Fexecuteft & 1T
env.execute();
}
/] BREEX Source, BIRISIFEFT~4HE
public static class SimpleStringGenerator implements SourceFunction<String> {
static final String[] NAME = {"Carry", "Alen", "Mike", "lan", "John", "Kobe", "James"};
static final String[] SEX = {"MALE", "FEMALE"},
static final int COUNT = NAME.length;
boolean running = true;
Random rand = new Random(47);
@Override
[randiEF=4EF, 5, FRIVESER
public void run(SourceContext<String> ctx) throws Exception {
while (running) {
int i = rand.nextInt(COUNT);
int age = rand.nextInt(70);
String sexy = SEX[rand.nextInt(2)];

ctx.collect(NAME[i] + "," + age + "," + sexy);

thread.sleep(1000);

@Override
public void cancel() {

running = false;

}
}
}
2. HpgTable1#0Table2, F{EMJoinXdTable1¥0Table2iH{FEASEIH, FTEDMHL:
B,

public class SqUoinWithSocket {
public static void main(String[] args) throws Exception{

final String hostname;
final int port;
System.out.println("use command as: ");
System.out.println("flink run --class com.huawei.bigdata.flink.examples.SqlloinWithSocket" +
" /opt/test.jar --topic topic-test -bootstrap.servers xxxx.xxx.xxx.xxx:9092 --hostname
XXX XXX XXX XXX --port Xxx™);
System.out.println("flink run --class com.huawei.bigdata.flink.examples.SqlloinWithSocket" +
" /opt/test.jar --topic topic-test -bootstrap.servers xxxx.xxx.xxx.xxx:21007 --security.protocol

SASL_PLAINTEXT --sasl.kerberos.service.name kafka"
+ "--hostname XXX.XXX.XXX.XXX --port xxx");
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System.out.println( );
System.out.println("<topic> is the kafka topic name");
System.out.println("<bootstrap.servers> is the ip:port list of brokers");

System.out.println( );

try {
final ParameterTool params = ParameterTool.fromArgs(args);

hostname = params.has("hostname") ? params.get("hostname") : "localhost";
port = params.getint("port");

} catch (Exception e) {
System.err.println("No port specified. Please run 'FlinkStreamSqUoinExample " +
"--hostname <hostname> --port <port>', where hostname (localhost by default) " +
"and port is the address of the text server");

System.err.println("To start a simple text server, run 'netcat -l -p <port>' and " +
"type the input text into the command line");

return;

}

EnvironmentSettings fsSettings =

EnvironmentSettings.newlnstance().useOldPlanner().inStreamingMode().build();

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
StreamTableEnvironment tableEnv = StreamTableEnvironment.create(env, fsSettings);

[/ETFEventTimei# TR
env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime);

env.setParallelism(1);
ParameterTool paraTool = ParameterTool.fromArgs(args);

//Stream1, MKafkarRiEEVEIE

DataStream<Tuple3<String, String, String>> kafkaStream = env.addSource (new

FlinkKafkaConsumer<>(paraTool.get("topic"),

"\n").

new SimpleStringSchema(),
paraTool.getProperties())).map(new MapFunction<String, Tuple3<String, String, String>>()

@Override
public Tuple3<String, String, String> map(String s) throws Exception {
String[] word = s.split(",");

return new Tuple3<>(word[0], word[1], word[2]);
}
b

//4&Stream1;E A /9 Table1
tableEnv.registerDataStream("Table1", kafkaStream, "name, age, sexy, proctime.proctime");

//Stream2, MSocketsiZEENEIE

DataStream<Tuple2<String, String>> socketStream = env.socketTextStream(hostname, port,

map(new MapFunction<String, Tuple2<String, String>>() {
@Override
public Tuple2<String, String> map(String s) throws Exception {
String[] words = s.split("\\s");
if (words.length < 2) {
return new Tuple2<>();

}

return new Tuple2<>(words[0], words[1]);
}
ok

//4&Stream2;E A /9 Table2
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tableEnv.registerDataStream("Table2", socketStream, "name, job, proctime.proctime");

//HUTSQL Joini# TR & EiE
Table result = tableEnv.sqlQuery("SELECT t1.name, t1.age, t1.sexy, t2.job, t2.proctime as shiptime
\n" +
"FROM Table1 AS t1\n" +
"JOIN Table2 AS t2\n" +
"ON t1.name = t2.name\n" +
"AND t1.proctime BETWEEN t2.proctime - INTERVAL '"1' SECOND AND t2.proctime +
INTERVAL '1' SECOND");

[EEEEREEE I Stream, FHFTEDHIH

tableEnv.toAppendStream(result, Row.class).print();

env.execute();
}
}

8.4.5.3 Flink Join ¥{5I32F ( Scala)
AEPHEFEFMRS 3.3.0%LUSKRAS .

&b
INEEN4Aa

fEFlinkz A, iBAflink-connector-kafkatEtRagiEO, £ EEEIE,

(=2

AR AEFARIEEFERANELZ SR Kafka, MZFEZES| A\Fusionlnsightfikafka-
clients-*jar, Zjar&r]#EKafkaZ FinB R TIRE

Tﬁﬂﬁproducerﬂ]consumer, LAKZFlink Stream SQL JoinfElFEEZ2E(CIE(ENE

o

RIS S W com.huawei.bigdata.flink.examples.WritelntoKafkaF[
com.huawei.bigdata.flink.examples.SqUoinWithSocket

1. %*&%*?EEL(afkaqﬂiF—%ﬁﬁF'%%, FARPEEAHE. F&8. MaIER/N.
//producerftHs

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

System.out.println("use command as: ")

System.out.println("./bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoKafka" +
" /opt/test.jar --topic topic-test -bootstrap.servers xxx.xxx.xxx.xxx:21005")

System.out.println("./bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoKafka /opt/
test.jar --topic" + " topic-test -bootstrap.servers xxx.xxx.xxx.xxx:21007 --security.protocol
SASL_PLAINTEXT" + " --sasl.kerberos.service.name kafka")

System.out.println( )
System.out.println("<topic> is the kafka topic name")
System.out.println("<bootstrap.servers> is the ip:port list of brokers")
System.out.println( )
val env = StreamExecutionEnvironment.getExecutionEnvironment

env.setParallelism(1)

val paraTool = ParameterTool.fromArgs(args)

val messageStream = env.addSource(new WritelntoKafka.SimpleStringGenerator)

val producer = new FlinkKafkaProducer[String] (paraTool.get("topic"), new SimpleStringSchema,
paraTool.getProperties)

producer.setWriteTimestampToKafka(true)
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messageStream.addSink(producer)
env.execute

}
/x-x-

* String sourceZ&
4
object SimpleStringGenerator {
private[examples] val NAME = Array("Carry", "Alen", "Mike", "lan", "John", "Kobe", "James")
private[examples] val SEX= Array("MALE", "FEMALE")
private[examples] val COUNT = NAMElength

}

class SimpleStringGenerator extends SourceFunction[String] {
private[examples] var running = true
private[examples] val rand = new Random(47)

@throws[Exception]
override def run(ctx: SourceFunction.SourceContext[String]): Unit = {
while (running) {
val i = randnextInt(SimpleStringGenerator. COUNT)
val age = rand.nextInt(70)
val sexy = SimpleStringGenerator. SEX(rand.nextInt(2))
ctx.collect(SimpleStringGenerator. NAME(i) + "," + age + "," + sexy)
Thread.sleep(1000)
}
}

override def cancel(): Unit = {
running = false
}
}

}
4 Table1#0Table2, F{FMJoinITable1#1Table2i#{FEASEf, FTENMLELE
B,

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

var hostname: String = null

var port =0

System.out.println("use command as: ")

System.out.println("flink run --class com.huawei.bigdata.flink.examples.SqUoinWithSocket /opt/
test.jar --topic" + " topic-test -bootstrap.servers xxxx.xxx.xxx.xxx:21005 --hostname XXX.XXX.XXX.XXX --
port xxx")

System.out.println("flink run --class com.huawei.bigdata.flink.examples.SqUoinWithSocket /opt/
test.jar --topic" + " topic-test -bootstrap.servers xxxx.xxx.xxx.xxx:21007 --security.protocol
SASL_PLAINTEXT" + " --sasl.kerberos.service.name kafka--hostname xxx.xxx.xxx.xxx --port xxx")

System.out.println( )
System.out.println("<topic> is the kafka topic name")
System.out.println("<bootstrap.servers> is the ip:port list of brokers")
System.out.println( )
try {
val params = ParameterTool.fromArgs(args)
hostname = if (params.has("hostname")) params.get("hostname")
else "localhost"
port = params.getInt("port")
} catch {
case e: Exception =>
System.err.println("No port specified. Please run 'FlinkStreamSqUoinExample " + "--hostname
<hostname> --port <port>', where hostname (localhost by default) " + "and port is the address of the
text server")
System.err.println("To start a simple text server, run 'netcat -l -p <port>' and " + "type the input
text into the command line")
return

}

val fsSettings = EnvironmentSettings.new/nstance.inStreamingMode.build
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val env = StreamExecutionEnvironment.getExecutionEnvironment
val tableEnv = StreamTableEnvironment.create(env, fsSettings)

env.getConfig.setAutoWatermarkinterval(200)
env.setParallelism(1)
val paraTool = ParameterTool.fromArgs(args)

val kafkaStream = env.addSource(new FlinkKafkaConsumer[String] (paraTool.get("topic"), new
SimpleStringSchema, paraTool.getProperties)).map(new MapFunction[String, Tuple3([String, String,
String]1() {
@throws[Exception]
override def map(str: String): Tuple3[String, String, String] = {
val word = str.split(",")
new Tuple3([String, String, String] (word(0), word(1), word(2))
}
b

tableEnv.createTemporaryView("Table1", kafkaStream, $("name"), $("age"), $("sexy"), $
("proctime").proctime)

val socketStream = env.socketTextStream(hostname, port, "\n").map(new MapFunction[String,
Tuple2[String, String]]() {
@throws[Exception]
override def map(str: String): Tuple2[String, String] = {
val words = str.split("\\s")
if (words.length < 2) return new Tuple2[String, String]
new Tuple2[String, String] (words(0), words(1))
}
b

tableEnv.createTemporaryView("Table2", socketStream, $("name"), $("job"), §
("proctime").proctime)

val result = tableEnv.sqlQuery("SELECT t1.name, t1.age, t1.sexy, t2.job, t2.proctime as shiptime\n"
+ "FROM Table1 AS t1\n" + "JOIN Table2 AS t2\n" + "ON t1.name = t2.name\n" + "AND t1.proctime
BETWEEN t2.proctime - INTERVAL '1' SECOND AND t2.proctime + INTERVAL" + " '1' SECOND")

tableEnv.toAppendStream(result, classOffRow]).print
env.execute

}
}

8.4.6 Flink Jar {El$23Z SQL #=HIF2R

8.4.6.1 Flink Jar {EIVIEZZ SQL #HIIEFFA B

=R

SEWARISQLIEEMESRERRT, BIfEFAFlink JarfV7s 23 Flink SQLIEA, LARIH

AIFEEATMRS 321G .

&S
(ER SRR FHMITISERISQLER, EMETZEERSSHIR.

8.4.6.2 Flink Jar {EVR3Z SQL #6127 (Java)

1RAZSQLAYIZIZEEINT, BRIRSZIFHEIICREATERIINSERTIEAD . ZERESRH
com.huawei.bigdata.flink.examples.FlinkSQLExecutor,
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public class FlinkSQLExecutor {
public static void main(String[] args) throws IOException {
System.out.println("-------------------- begin init

final String sqlPath = ParameterTool.fromArgs(args).get("sql", "config/redisSink.sql");

final StreamExecutionEnvironment streamEnv =
StreamExecutionEnvironment.getExecutionEnvironment();

EnvironmentSettings bsSettings = EnvironmentSettings.newlnstance().inStreamingMode().build();
StreamTableEnvironment tableEnv = StreamTableEnvironment.create(streamEny, bsSettings);

StatementSet statementSet = tableEnv.createStatementSet();

String sqlStr = FileUtils.readFileToString (FileUtils.getFile(sqlPath), "utf-8");

String[] sqlArr = sqlStr.split(";");
for (String sql : sqlArr) {
sql = sql.trim();
if (sql.toLowerCase(Locale.ROOT).startsWith("create")) {
System.out.println("
tableEnv.executeSql(sql);
} else if (sql.toLowerCase(Locale.ROOT).startsWith("insert")) {
System.out.println("
statementSet.addInsertSql(sql);

}
}

System.out.println("--------==------------ begin exec sql

\nexecuteSqgl=\n" + sql);

\ninsert=\n" + sql);

statementSet.execute();

AR

FELRAEGIRENRERE, BRmFEZEIbE FEAYjarEEHIEIZE FinaIlib3 H4kn

AXHEE miE T Kafkai23ZSQL A :

create table kafka_sink
(
uuid varchar(20),
name varchar(10),
age int,
ts timestamp(3),
p varchar(20)
) with (
'connector' = 'kafka',
'topic' = inputZ,

'properties.bootstrap.servers' = 'KafkafjBrokerL#i\I35IP-Kafkaiz S,

'properties.group.id' = 'testGroupZ2,
'scan.startup.mode' = 'latest-offset’,
‘format’ = 'json’
)
create TABLE datagen_source
(
uuid varchar(20),
name varchar(10),
age int,
ts timestamp(3),
p varchar(20)

) WITH (

'connector' = 'datagen’,

'rows-per-second' = '1'

)
INSERT INTO kafka_sink
SELECT *

FROM datagen_source;

8.4.7 FlinkServer REST API #£{I3E2
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8.4.7.1 FlinkServer REST API ¥ A B K

=k

AEEGIEAAFlinkServerfRestAPIBIZEFEF .

HEAL

FARBR
1.
2.
3,

EZAPINEX S : EFRManager FEAPEIE, $KEX “userkeytab” #1

“krb5.conf” 314,

HERE0EEFEE, 1 “tenantld” A “92” , “tenantName” 5

“test92” , “remark” J3 “test tenant remarkl”

MR EEWiIndowsiz T MEPIFER, FTAGPTAFlinkServerEffETs RAYEAZFIP

HEARINEI “ C:\Windows\System32\drivers\etc\hosts” 1,

BCERAFIAIEER..
RRER.
BIXBK

8.4.7.2 FlinkServer REST API #{5l#£% (Java)

TORENA

Ei2iAMFlinkServer RestAPISIZEFA,

(A=

B{&Li32 Icom.huawei.bigdata.flink.examples.TestCreateTenants,

public class TestCreateTenants {
public static void main(String[] args) {

}

}

ParameterTool paraTool = ParameterTool.fromArgs(args);

final String hostName = paraTool.get(" hostName"); /] {EXhostsX{4, FRAEHZ
final String keytab = paraTool.get("keytab X f4£E57R"); // userkeytabi&{z

final String krb5 = paraTool.get(" krb5 X 14E5/E"); // krb5.confiig&{Z

final String principal = paraTool.get("AZEFFE"); // INERBF

System.setProperty("java.security.krb5.conf", krb5);
String url = "https://"+hostName+":28943/flink/v1/tenants";
String jsonstr = "{" +

"\n\t \"tenantld\":\" 9A"," +

"\n\t \"tenantName\":\"test92\"," +

"\n\t \"remark\":\"test tenant remark1\"," +

"\n\t \"updateUser\":\"test_updateUser1\"," +

"\n\t \"createUser\":\" test_createUser/\"" +

"\n}";

try {
LoginClient.getInstance().setConfigure(url, principal, keytab, "");

LoginClient.getinstance().login();

System.out.println(HttpClientUtil.doPost(url, jsonstr, "utf-8", true));
} catch (Exception e) {

System.out.println(e);

}
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8.4.7.3 {EFAACEEA 518 FlinkServer REST API #£5Jf2F (Java)

TOREN A

(=2

BB A ERFlinkServer RestAPl, LAFlinkServer&EIE R RAYFEFIBITAPISRSL
ENE @R PR

=iE
AEPBIERAFMRS 3.3.0RLAGRA .

PFEFAERPS “test92” , FHRIDA “927 , 3REXEHFlinkServerZIE RRAYAR
£ “flinkserveradmin” BYCIEIAITAPIAR, LATFRIBATERG,

public class TestCreateTenants {
public static void main(String[] args) {
ParameterTool paraTool = ParameterTool.fromArgs(args);
final String hostName = paraTool.get("hostName"); // {&&hosts3{4, ERFHZ
final String keytab = paraTool.get("keytab"); // userkeytab#&{E
final String krb5 = paraTool.get("krb5"); // krb5.confi#&1E
final String principal = paraTool.get("principal"); // IAMEFEF

System.setProperty("java.security.krb5.conf", krb5);
String url = "https://"+hostName+":28943/flink/v1 /tenants";
String jsonstr = "{" +

"\n\t \"tenantld\":\" 9A"," +

"\n\t \"tenantName\":\" test92\"," +

"\n\t \"remark\":\"test tenant remark1\"," +

"\n\t \"updateUser\":\"test updateUser\"," +

"\n\t \"createUser\":\"test createUser\"" +

"\n}";

try {
LoginClient.getinstance().setConfigure(url, principal, keytab, "");
LoginClient.getinstance().login(); // F&fERflinkserver=IEREFES

String proxyUrl = "https://" +hostName+":28943/flink/v1/proxyUserLogin"; // BRERAFEO, 3%
ENE B Ftoken
String result = HttpClientUtil.doPost(proxyUrl, "{\n" +
"\t\"realUser\": \" flinkserveradmin\"\n" +
"} "utf-8", true);
Gson gson = new Gson();
JsonObject jsonObject = gson.fromJson(result, JsonObject.class);
String token = jsonObject.get("result").toString();
token = "hadoop_auth=" + token;

System.out.println(HttpClientUtil.doPost(url, jsonstr, "utf-8", true , token));
} catch (Exception e) {

System.out.println(e);
}

}
}

8.4.8 Flink iZZHY HBase EH T2

8.4.8.1 Flink HBase #¥fIf2FF A& BiI&

B RY7 SRR

AEPIEAEFMRS 3.2.0RLAGIRA .

BN EBIEITFlink APHENVIESHBaseHiE
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IR

R HBaseBL BN, BidManager FEEERFACE, REX “hbase-sitexml” {4,

FRERE

1. EHBase:

a. BIISHUISTE “hbase-sitexml” EHRIRXBF, Flink SinkaJ LASKEXZ!
HBasefYConnection,
b. EBidConnection¥IiiREEFE, NRAFENCIERE.
. BEKRINEIEEAREPUITR, 5% IHBase,
2. 1EHBase:
a. BIISHISTE “hbase-sitexml” BRI BER, Flink Sourcen] LASKENZ!
HBasefConnection,

b. iEidConnection¥IMIRERFE, WRAFEUFWEN, FEBIIHBase
ShellgliZzkak s FIL Bl

c. iZBEYHBaseFHIEIE, JEResultFHUREFELROWITSR RIXE TS T,
8.4.8.2 Flink HBase #*#ff2% (Java )
mﬁ /\273

BT EHEFlink APHEEEHBase33E

G
TmE%HEWriteHBasefIReadHBase EE BB IBIENE T o

RIS Z W com.huawei.bigdata.flink.examples.WriteHBasef[l
com.huawei.bigdata.flink.examples.ReadHBase,

e  WriteHBaseEEZiETD
public static void main(String[] args) throws Exception {
System.out.println("use command as: ");
System.out.println(
"./bin/flink run --class com.huawei.bigdata.flink.examples.WriteHBase"
+ " /opt/test.jar --tableName t1 --confDir /tmp/hbaseConf");
System.out.println(

System.out.println("<tableName> hbase tableName");
System.out.println("<confDir> hbase conf dir");
System.out.println(

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
env.setParallelism(1);
ParameterTool paraTool = ParameterTool.fromArgs(args);
DataStream<Row> messageStream = env.addSource(new SimpleStringGenerator());
messageStream.addSink(

new HBaseWriteSink(paraTool.get("tableName"), createConf(paraTool.get("confDir"))));
env.execute("WriteHBase");

}

private static org.apache.hadoop.conf.Configuration createConf(String confDir) {
LOG.info("Create HBase configuration.");
org.apache.hadoop.conf.Configuration hbaseConf =
HBaseConfigurationUtil.getHBaseConfiguration();
if (confDir != null) {
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}

/**
* @since 8.2.0

File hbaseSite = new File(confDir + File.separator + "hbase-site.xml");
if (hbaseSite.exists()) {
LOG.info("Add hbase-site.xml");
hbaseConf.addResource(new Path(hbaseSite.getPath()));
}
File coreSite = new File(confDir + File.separator + "core-site.xml");
if (coreSite.exists()) {
LOG.info("Add core-site.xml");
hbaseConf.addResource(new Path(coreSite.getPath()));

File hdfsSite = new File(confDir + File.separator + "hdfs-site.xml");
if (hdfsSite.exists()) {

LOG.info("Add hdfs-site.xml");

hbaseConf.addResource(new Path(hdfsSite.getPath()));
}

LOG.info("HBase configuration created successfully.");
return hbaseConf;

private static class HBaseWriteSink extends RichSinkFunction<Row> {

private Connection conn;

private BufferedMutator bufferedMutator;

private String tableName;

private final byte[] serializedConfig;

private Admin admin;

private org.apache.hadoop.conf.Configuration hbaseConf;
private long flushTimelntervalMillis = 5000; //5s

private long preFlushTime;

public HBaseWriteSink(String sourceTable, org.apache.hadoop.conf.Configuration conf) {
this.tableName = sourceTable;
this.serializedConfig = HBaseConfigurationUtil.serializeConfiguration(conf);

}

private void deserializeConfiguration() {
LOG.info("Deserialize HBase configuration.");
hbaseConf = HBaseConfigurationUtil.deserializeConfiguration(
serializedConfig, HBaseConfigurationUtil.getHBaseConfiguration());
LOG.info("Deserialization successfully.");

}

private void createTable() throws IOException {

LOG.info("Create HBase Table.");

if (admin.tableExists(TableName.valueOf(tableName))) {
LOG.info("Table already exists.");
return;

}

// Specify the table descriptor.

TableDescriptorBuilder htd =

TableDescriptorBuilder.newBuilder(TableName.valueOf(tableName));

// Set the column family name to f1.
ColumnFamilyDescriptorBuilder hcd =

ColumnFamilyDescriptorBuilder.newBuilder(Bytes.toBytes("f1"));

// Set data encoding methods. HBase provides DIFF,FAST_DIFF,PREFIX
hcd.setDataBlockEncoding(DataBlockEncoding.FAST_DIFF);
// Set compression methods, HBase provides two default compression
// methods:GZ and SNAPPY
hcd.setCompressionType (Compression.Algorithm.SNAPPY);
htd.setColumnFamily (hcd.build());
try {

admin.createTable(htd.build());
} catch (IOException e) {

if (!(e instanceof TableExistsException)

|| ladmin.tableExists(TableName.valueOf(tableName))) {

throw e;
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LOG.info("Table already exists, ignore.");
}
LOG.info("Table created successfully.");
}

@Override
public void open(Configuration parameters) throws Exception {
LOG.info("Write sink open");
super.open(parameters);
deserializeConfiguration();
conn = ConnectionFactory.createConnection(hbaseConf);
admin = conn.getAdmin();
createTable();
bufferedMutator = conn.getBufferedMutator(TableName.valueOf(tableName));
preFlushTime = System.currentTimeMillis();

}

@Override
public void close() throws Exception {
LOG.info("Close HBase Connection.");
try {
if (admin != null) {
admin.close();
admin = null;

}

if (bufferedMutator !'= null) {
bufferedMutator.close();
bufferedMutator = null;

}

if (conn !=null) {
conn.close();
conn = null;

}

} catch (IOException e) {
LOG.error("Close HBase Exception:", e);
throw new RuntimeException(e);

}

LOG.info("Close successfully.");

}

@Override
public void invoke(Row value, Context context) throws Exception {
LOG.info("Write data to HBase.");
Put put = new Put(Bytes.toBytes(value.getField(0).toString()));
put.addColumn(Bytes.toBytes("f1"), Bytes.toBytes("q1"),
(Bytes.toBytes(value.getField(1).toString())));
bufferedMutator.mutate(put);

if (preFlushTime + flushTimelntervalMillis >= System.currentTimeMillis()) {
LOG.info("Flush data to HBase.");
bufferedMutator.flush();
preFlushTime = System.currentTimeMillis();
LOG.info("Flush successfully.");
}else {
LOG.info("Skip Flush.");
}

LOG.info("Write successfully.");
}
}

/**

* @since 8.2.0

public static class SimpleStringGenerator implements SourceFunction<Row> {
private static final long serialVersionUID = 2174904787118597072L;
boolean running = true;
longi=0;
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Random random = new Random();

@Override
public void run(SourceContext<Row> ctx) throws Exception {
while (running) {
Row row = new Row(2);
row.setField (0, "rk" + random.nextLong());
row.setField(1, "v" + random.nextLong());
ctx.collect(row);
Thread.sleep(1000);
}
}

@Override
public void cancel() {
running = false;
}
}

e ReadHBaseEZEZiE(HD

public static void main(String[] args) throws Exception {
System.out.println("use command as: ");
System.out.println(
"./bin/flink run --class com.huawei.bigdata.flink.examples.ReadHBase"
+ " /opt/test.jar --tableName t1 --confDir /tmp/hbaseConf");

System.out.println(

);
System.out.println("<tableName> hbase tableName");
System.out.println("<confDir> hbase conf dir");
System.out.println(

);

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
env.setParallelism(1);
ParameterTool paraTool = ParameterTool.fromArgs(args);
DataStream<Row> messageStream =
env.addSource(
new HBaseReaderSource(
paraTool.get("tableName"), createConf(paraTool.get("confDir"))));
messageStream
.rebalance()
.map(
new MapFunction<Row, String>() {
@Override
public String map(Row s) throws Exception {
return "Flink says " + s + System.getProperty("line.separator");
}
)
.print();
env.execute("ReadHBase");

}

private static org.apache.hadoop.conf.Configuration createConf(String confDir) {
LOG.info("Create HBase configuration.");
org.apache.hadoop.conf.Configuration hbaseConf =
HBaseConfigurationUtil.getHBaseConfiguration();
if (confDir != null) {
File hbaseSite = new File(confDir + File.separator + "hbase-site.xml");
if (hbaseSite.exists()) {
LOG.info("Add hbase-site.xml");
hbaseConf.addResource(new Path(hbaseSite.getPath()));
}
File coreSite = new File(confDir + File.separator + "core-site.xml");
if (coreSite.exists()) {
LOG.info("Add core-site.xml");
hbaseConf.addResource(new Path(coreSite.getPath()));

File hdfsSite = new File(confDir + File.separator + "hdfs-site.xml");
if (hdfsSite.exists()) {
LOG.info("Add hdfs-site.xml");
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}

hbaseConf.addResource(new Path(hdfsSite.getPath()));
}
}
LOG.info("HBase configuration created successfully.");
return hbaseConf;

private static class HBaseReaderSource extends RichSourceFunction<Row> {

private Connection conn;

private Table table;

private Scan scan;

private String tableName;

private final byte[] serializedConfig;

private Admin admin;

private org.apache.hadoop.conf.Configuration hbaseConf;

public HBaseReaderSource(String sourceTable, org.apache.hadoop.conf.Configuration conf) {
this.tableName = sourceTable;
this.serializedConfig = HBaseConfigurationUtil.serializeConfiguration(conf);

}

@Override

public void open(Configuration parameters) throws Exception {
LOG.info("Read source open");
super.open(parameters);
deserializeConfiguration();
conn = ConnectionFactory.createConnection(hbaseConf);
admin = conn.getAdmin();
if (ladmin.tableExists(TableName.valueOf(tableName))) {

throw new IOException("table does not exist.");

}
table = conn.getTable(TableName.valueOf(tableName));
scan = new Scan();

}

private void deserializeConfiguration() {
LOG.info("Deserialize HBase configuration.");
hbaseConf = HBaseConfigurationUtil.deserializeConfiguration(
serializedConfig, HBaseConfigurationUtil.getHBaseConfiguration());
LOG.info("Deserialization successfully.");

}

@Override
public void run(SourceContext<Row> sourceContext) throws Exception {
LOG.info("Read source run");
try (ResultScanner scanner = table.getScanner(scan)) {
Iterator<Result> iterator = scanner.iterator();
while (iterator.hasNext()) {
Result result = iterator.next();
String rowKey = Bytes.toString(result.getRow());
byte[] value = result.getValue(Bytes.toBytes("f1"), Bytes.toBytes("q1"));
Row row = new Row(2);
row.setField (0, rowKey);
row.setField(1, Bytes.toString(value));
sourceContext.collect(row);
LOG.info("Send data successfully.");
}
}

LOG.info("Read successfully.");
}

@Override
public void close() throws Exception {
closeHBase();

}

private void closeHBase() {
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LOG.info("Close HBase Connection.");
try {
if (admin != null) {
admin.close();
admin = null;
}
if (table != null) {
table.close();
table = null;
}
if (conn !=null) {
conn.close();
conn = null;

}

} catch (IOException e) {
LOG.error("Close HBase Exception:", e);
throw new RuntimeException(e);

}
LOG.info("Close successfully.");

}

@Override

public void cancel() {
closeHBase();

}
}

8.4.9 Flink ==Y Hudi FI£6IF2RF

8.4.9.1 Flink Hudi #HIiEFFF AR
AEPBIEAFMRS 3.3.0RLAGHRA .

BRI =15 A
REEGIRIobBRERM 1 KEIE, BEIESAEIHudiERS, BiEEFFIEIHudiRS A9
}E o
FE B
1. EHudi:
a. BT BENVEREURSEREMEIE.
b. ELERRIEIEFE{L IDataStream<RowData>,
¢ BEHIESAE/HudiEkH,
2. iZEHudi:

a. IZEYHudiRFPHIEUE.
b. ISIRERRVEUEHHERsontEUFHHTED .

8.4.9.2 Flink Hudi #¥#I#2/ (Java)

ab
THEEN 4R

EidiEAFlink APRESHudi#iE
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(1=

T %) WriteIntoHudiFlReadFromHudi = 2B 1B ENET -

2 AE2 Ilcom.huawei.bigdata.flink.examples.WriteIntoHudiF[l
com.huawei.bigdata.flink.examples.ReadFromHudi,

e  WriteIntoHudiEZiZ48{H
public class WriteIntoHudi {

public static void main(String[] args) throws Exception {

System.out.println("use command as: ");
System.out.println(
"./bin/flink run -m yarn-cluster --class com.huawei.bigdata.flink.examples.WriteIntoHudi"
+ " Jopt/test.jar --hudiTableName hudiSinkTable --hudiPath hdfs://hacluster/tmp/

flinkHudi/hudiTable");

System.out.println(

);
System.out.println("<hudiTableName> is the hudi table name. (Default value is hudiSinkTable)");
System.out.println("<hudiPath> Base path for the target hoodie table. (Default value is hdfs://

hacluster/tmp/flinkHudi/hudiTable)");

System.out.println(

)

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
env.setParallelism(1);
env.getCheckpointConfig().setCheckpointinterval(10000);
ParameterTool paraTool = ParameterTool.fromArgs(args);
DataStream<RowData> stringDataStreamSource = env.addSource(new SimpleStringGenerator())
.map(new MapFunction<Tuple5<String, String, Integer, String, String>, RowData>() {
@Override
public RowData map(Tuple5<String, String, Integer, String, String> tuple5) throws

Exception {

GenericRowData rowData = new GenericRowData(5);
rowData.setField(0, StringData.fromString(tuple5.f0));
rowData.setField(1, StringData.fromString(tuple5.f1));
rowData.setField(2, tuple5.f2);
rowData.setField(3, TimestampData.fromTimestamp(Timestamp.valueOf(tuple5.f3)));
rowData.setField(4, StringData.fromString(tuple5.f4));
return rowData;
}
D
String basePath = paraTool.get("hudiPath", "hdfs://hacluster/tmp/flinkHudi/hudiTable");
String targetTable = paraTool.get("hudiTableName", "hudiSinkTable");
Map<String, String> options = new HashMap<>();
options.put(FlinkOptions.PATH.key(), basePath);
options.put(FlinkOptions.TABLE_TYPE.key(), HoodieTableType. MERGE_ON_READ.name());
options.put(FlinkOptions.PRECOMBINE_FIELD.key(), "ts");
options.put(FlinkOptions.INDEX_BOOTSTRAP_ENABLED.key(), "true");
HoodiePipeline.Builder builder = HoodiePipeline.builder(targetTable)
.column("uuid VARCHAR(20)")
.column("name VARCHAR(10)")
.column("age INT")
.column("ts TIMESTAMP(3)")
.column("p VARCHAR(20)")
.pk("uuid")
.partition("p")
.options(options);
builder.sink(stringDataStreamSource, false); // The second parameter indicating whether the

input data stream is bounded

}

env.execute("Hudi_Sink");

public static class SimpleStringGenerator implements SourceFunction<Tuple5<String, String,
Integer, String, String>> {

private static final long serialVersionUID = 2174904787118597072L;
boolean running = true;
Integer i = 0;

@Override
public void run(SourceContext<Tuple5<String, String, Integer, String, String>> ctx) throws
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Exception {
while (running) {
i++;
String uuid = "uuid" + i;
String name = "name" + i;
Integer age = new Integer(i);
String ts = LocalDateTime.now().format(DateTimeFormatter.ofPattern("yyyy-MM-dd
HH:mm:ss"));
String p = "par" +1i % 5;
Tuple5<String, String, Integer, String, String> tuple5 = Tuple5.of (uuid, name, age, ts, p);
ctx.collect(tuple5);
Thread.sleep(1000);
}
}
@Override
public void cancel() {
running = false;
}
}
}

e ReadFromHudiEZE;Bi8t5

public class ReadFromHudi {
public static void main(String[] args) throws Exception {
System.out.println("use command as: ");
System.out.println(
"./bin/flink run -m yarn-cluster --class com.huawei.bigdata.flink.examples.ReadFromHudi"
+ " [opt/test.jar --hudiTableName hudiSourceTable --hudiPath hdfs://hacluster/tmp/
flinkHudi/hudiTable"
+ " --read.start-commit 20221206111532"
);
System.out.println(

);

System.out.println("<hudiTableName> is the hoodie table name. (Default value is
hudiSourceTable)");

System.out.println("<hudiPath> Base path for the target hoodie table. (Default value is hdfs://
hacluster/tmp/flinkHudi/hudiTable)");

System.out.println("<read.start-commit> Start commit instant for reading, the commit time
format should be 'yyyyMMddHHmmss'. (Default value is earliest)");

System.out.println(

ParameterTool paraTool = ParameterTool.fromArgs(args);
StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
String basePath = paraTool.get("hudiPath", "hdfs://hacluster/tmp/flinkHudi/hudiTable");
String targetTable = paraTool.get("hudiTableName", "hudiSourceTable");
String startCommit = paraTool.get(FlinkOptions.READ_START_COMMIT.key(),
FlinkOptions.START_COMMIT_EARLIEST);
Map<String, String> options = new HashMap();
options.put(FlinkOptions.PATH.key(), basePath);
options.put(FlinkOptions.TABLE_TYPE.key(), HoodieTableType.MERGE_ON_READ.name());
options.put(FlinkOptions.READ_AS_STREAMING.key(), "true"); // this option enable the
streaming read
options.put(FlinkOptions.READ_START_COMM IT.key(), startCommit); // specifies the start
commit instant time
HoodiePipeline.Builder builder = HoodiePipeline.builder(targetTable)
.column("uuid VARCHAR(20)")
.column("name VARCHAR(10)")
.column("age INT")
.column("ts TIMESTAMP(3)")
.column("p VARCHAR(20)")
pk("uuid")
.partition("p")
.options(options);

DataStream<RowData> rowDataDataStream = builder.source(env);
rowDataDataStream.map(new MapFunction<RowData, String>() {
@Override
public String map(RowData rowData) throws Exception {
StringBuilder sb = new StringBuilder();
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sb.append("{");
sb.append("\"uuid\":\"").append(rowData.getString(0)).append("\",");
sb.append("\"name\":\"").append(rowData.getString(1)).append("\",");
sb.append("\"age\":").append(rowData.getInt(2)).append(",");
sb.append("\"ts\":\"").append(rowData.getTimestamp(3, 0)).append("\",");
sb.append("\"p\":\"").append(rowData.getString(4)).append("\"");
sb.append("}");
return sb.toString();
}
}).print();
env.execute("Hudi_Source");
}
}

8.4.10 PyFlink #i2F

8.4.10.1 PyFlink #£#IREFH & B

BREWVSFEFEIRIZFInk{ESEIMRSEERE, WEFSFEFERRYESEPython, &
#tPythoniEKafkafELlF1PythonfE3ZSQLIFIL YRR
KIFZSEATFTMRS 3.3.0% LASHILEREIRA
8.4.10.2 PyFlink IS ={Ci5i5HE
i&@d Python API FY75E 4232 Flink 325 Kafka {EVE] Yarn ECHE4EAI
T pyflink-kafka.pylIEBZZIERIBIERNETR, IR ZAIHEMRIFR
“file_path” AEEITAISQLAYEER, BINEEREZ.
TEARBESN “flink-examples/pyflink-example/pyflink-kafka” g9 “pyflink-
kafka.py” o
import os
import logging
import sys
from pyflink.common import JsonRowDeserializationSchema, JsonRowSerializationSchema
from pyflink.common.typeinfo import Types
from pyflink.datastream.connectors import FlinkKafkaProducer, FlinkKafkaConsumer
from pyflink.datastream import StreamExecutionEnvironment
from pyflink.table import TableEnvironment, EnvironmentSettings
def read_sql(file_path):
if not os.path.isfile(file_path):
raise TypeError(file_path + " does not exist")
all_the_text = open(file_path).read()
return all_the_text
def exec_sql():
# IRTENEMsq iR
# file_path = "/opt/client/Flink/flink/insertData2kafka.sql"
# file_path = os.getcwd() + "/../../../../yarnship/insertData2kafka.sql"
# file_path = "/opt/client/Flink/flink/conf/ssl/insertData2kafka.sql"
file_path = "insertData2kafka.sql"
sql = read_sql(file_path)
t_env = TableEnvironment.create(EnvironmentSettings.in_streaming_mode())
statement_set = t_env.create_statement_set()
sqlArr = sql.split(";")
for sqlStr in sqlArr:
sqlStr = sqlStr.strip()
if sqlStr.lower().startswith("create"):
print(" create ")
print(sqlStr)
t_env.execute_sql(sqlStr)
if sqlStr.lower().startswith("insert"):
print(" insert ")
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print(sqlStr)
statement_set.add_insert_sqgl(sqlStr)
statement_set.execute()
def read_write_kafka():
# find kafka connector jars
env = StreamExecutionEnvironment.get_execution_environment()
env.set_parallelism(1)
specific_jars = "file:///opt/client/Flink/flink/lib/flink-connector-kafka-xxxjar"
# specific_jars = "file://" + os.getcwd() + "/../../../../yarnship/flink-connector-kafka-xxxjar"
# specific_jars = "file:///opt/client/Flink/flink/conf/ssl/flink-connector-kafka-xxxjar"
# the sqgl connector for kafka is used here as it's a fat jar and could avoid dependency issues
env.add_jars(specific_jars)
kafka_properties = {'bootstrap.servers': '192.168.20.162:21005', 'group.id": 'test_group'}
deserialization_schema = JsonRowDeserializationSchema.builder() \
.type_info(type_info=Types.ROW([Types.INT(), Types.STRING()])).build()
kafka_consumer = FlinkKafkaConsumer(
topics="test_source_topic',
deserialization_schema=deserialization_schema,
properties=kafka propertles)
print(" read
ds = enw. add_source(kafka_consumer)
serialization_schema = JsonRowSerializationSchema.builder().with_type_info(
type_info=Types.ROW([Types.INT(), Types.STRING()])).build()
kafka_producer = FlinkKafkaProducer(
topic="test_sink_topic',
serialization_schema=serialization_schema,
producer_config=kafka_properties)
print(" write ")
ds.add_sink(kafka_producer)
env.execute("pyflink kafka test")

if _name__=="'__main_"
logging.basicConfig(stream=sys.stdout, level=logging.INFO, format="%(message)s")
D insert data to kafka---------------- ")
exec_sql()
B ememememema=s read_write_kafka---------—--—-—- ")

read_write_kafka()

5 8-8 {#Fd Python 12X E B S %15 R

¥ izl A

bootstrap.serv | KafkafBrokersLfil\l s IPFNi% o 192.168.12.25:21005

ers

specific_jars “ Ein&dEHR/Flink/flink/lib/ specific_jars = file:/// &F
flink-connector-kafka-*jar” &g in&2EHR/Flink/
=, BNBEEEER, flmk/llb/fllnk-connector-
i85 kafka-1.15.0-

LEIVESE L yarn-applicationfETARAT h0.cbu.mrs.330.r13.jar
BY, BEIBUNTIER, jarEBIRASIEIAST
BRI
specific_jars="file://"+os.getcwd()
+"/../../../../yarnship/flink-connector-
kafka-1.15.0-h0.cbu.mrs.330.r13.jar"
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2 izl A
file_path “insertData2kafka.sql” SZ{HE&1R, file_path = /ZiH&ZEH
ENEERE, SEIREOMCEEF | F/Flink/flink/
KRBV EEEEFIRIEEER S, insertData2kafka.sql
BiRe

LErEZELyarn-applicationtE R3S
Y, HBEINTHRE:

file_path = os.getewd() + "/../../..[../
yarnship/insertData2kafka.sql"

SQLRfI:
create table kafka_sink_table (
age int,
name varchar(10)
) with (
'connector' = 'kafka',
'topic' = 'test source_topic, --S NKafkafJtopicZiR, FHHFRS_EiRPython3X{4rhEtopictER
'properties.bootstrap.servers' = 'KafkafBroker=LAi\l3EIP-Kafkaiz S,
'properties.group.id' = 'test_group',
'format' = 'json’
)
create TABLE datagen_source_table (
age int,
name varchar(10)
) WITH (
'connector' = 'datagen’,
'rows-per-second' ='1'
)
INSERT INTO
kafka_sink_table
SELECT

FROM
datagen_source_table;

j&Eid Python API B975T0#@32 Flink SQL fEMVE Yarn EACABHEAI

TEZIEpyflink-sql.pyRIEZZIEABMENER, FERRZAIHEIHR “file_path”
PNEFITHISQLAYEER, BNEEREZ.

RSN “flink-examples/pyflink-example/pyflink-sql” HRY “pyflink-
sqlpy” o

import logging
import sys
import os
from pyflink.table import (EnvironmentSettings, TableEnvironment)
def read_sql(file_path):
if not os.path.isfile(file_path):
raise TypeError(file_path + " does not exist")
all_the_text = open(file_path).read()
return all_the_text
def exec_sql():
# RZZRIEASQLERER
file_path = "datagen2kafka.sql"
sql = read_sql(file_path)
t_env = TableEnvironment.create(EnvironmentSettings.in_streaming_mode())
statement_set = t_env.create_statement_set()
sqlArr = sql.split(";")
for sqlStr in sqlArr:
sqlStr = sqlStr.strip()
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if sqlStr.lower().startswith("create"):

print("

")

create

print(sqlStr)

t_env.execute_

sql(sqlStr)

if sqlStr.lower().startswith("insert"):

print("

")

insert:

print(sqlStr)

statement_set.add_insert_sqgl(sqlStr)
statement_set.execute()

if _name__

=="'_main_"

logging.basicConfig(stream=sys.stdout, level=logging.INFO, format="%(message)s")

exec_sql()

7 8-9 {3 Python $232 SQL 1R\ S%i% A

2%

il

]l

file_path

“datagen2kafka.sgl” X482, &
WELRERE, BEIREFEGAMLIEHIR
B HEEEFIRIEERR.

AR

LEEZED yarn-applicationtE R3S

Y, HEINTEE:

file_path = os.getewd() + "/../..[../../

yarnship/datagen2kafka.sgl"

file_path = /EFin&#H
R/Flink/flink/
datagen2kafka.sql

SQLAI:

create table kafka_sink (

uuid varchar(20),
name varchar(10),
age int,
ts timestamp(3),
p varchar(20)

) with (
'connector' = 'kafka',
'topic' = 'inputZ,

'properties.bootstrap.servers' = 'KafkaffBrokersLHksZIP.Kafkais =,
'properties.group.id' = 'testGroup2',
'scan.startup.mode' = 'latest-offset’,

'format' = 'json’

)

create TABLE datagen_source (

uuid varchar(20),
name varchar(10),
age int,
ts timestamp(3),
p varchar(20)

) WITH (

'connector' = 'datagen’,

);
INSERT INTO
kafka_sink

SELECT

FROM
datagen_source;

'rows-per-second' = '1'
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8.4.10.3 {§£M Python }23% Flink Z&E{E\

£E1

L4

SRENEE TFE “flink-examples/pyflink-example/pyflink-kafka” #7f4 “pyflink-
kafka.py” #1 “insertData2kafka.sql” .

SEEEAMN AR MEIS EFIFAIPy thonEIIMEF TR, FREX “venv.zip” 34,

zip -q -r venv.zip venv/

Lroot B RERTEET R, SETBINSE25REEY “venvzip” o “pyflink-
kafka.py” # “insertData2kafka.sql” {4 HEEZFIRIAE,

o per-jobtER: g LA H1ER ¢ EFinZ 2 HR/Flink/flink”

e vyarn-applicationt®E={;: & _EIASEFFN “flink-connector-kafka- Lk A S jar”
B8 HER “ EFiggZEAR/Flink/flink/yarnship”

18eg “pyflink-kafka.py” #H9 “specific_jars” 812,

o per-jobtEI: EXASQLIGRISLEIRIZR . WN: file://| B &2 HR/Flink/
flink/lib/flink-connector-kafka- /A <. jar

e yarn-applicationt®=z{;: & A9: file://"+os.getcwd()+"/../../../../yarnship/flink-
connector-kafka- sk A S jar
1822 “pyflink-kafka.py” #f9 “file_path” B&1=,

o per-jobtED: 1BXIsqIHRILIRIRR . WN: B inZ2EHR/Flink/flink/
insertData2kafka.sqgl

e varn-applicationt&={: & 90s.getcwd() + "/../../..[../yarnship/
insertData2kafka.sgl"

HATLA T et Bz TR .

export PYFLINK_CLIENT_EXECUTABLE=venv.zip/venv/bin/python3

PATLA R Iz 172 7 -

e per-jobtgET:
./bin/flink run --detached -t yarn-per-job -Dyarn.application.name=py_kafka -pyarch venv.zip -pyexec

venv.zip/venv/bin/python3 -py pyflink-kafka.py
ETER:

e yarn-applicationt®z{,
./bin/flink run-application --detached -t yarn-application -Dyarn.application.name=py_kafka -
Dyarn.ship-files=/opt/client/Flink/flink/yarnship/ -pyarch yarnship/venv.zip -pyexec venv.zip/venv/bin/
python3 -pyclientexec venv.zip/venv/bin/python3 -pyfs yarnship -pym pyflink-kafka

E{TEER:
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-

8.4.10.4 {5F8 Python 23 Flink SQL {EMl

HIB1 FREVEBITFZE “flink-examples/pyflink-example/pyflink-sql” #H9 “pyflink-sql.py”
0 “datagen2kafka.sql” .

$IR2 SEEFAMNBFFERES ESIFAIPythonEIMEFTE, FKEX “venvzip” 34,

zip -q -r venv.zip venv/

I3 LlrootFIPEREEET S, SEBIANLSEIKEA “venvzip” « “pyflink-sql.py”
F “datagen2kafka.sql” X4 HEERE F'Jﬁ'ﬁﬂiﬁo

o per-jobtED: ¥ AN EER “ HFinZ AR/ Flink/flink”

e yarn-applicationt&z(: HT;J:@SZ{LFJ:Héi C g s HR/Flink/flink/
yarnship” ,

e yarn-sessiont®RT(: ¥ LA HEER “ EFin AR/ Flink/flink/conf/ssl”
B4 (B “pyflink-sql.py” #f9 “file_path” B&1R,
o per-jobtED: 1EXIsqIXHRISLIRIRR . WN: E inZ 25 R/Flink/flink/

datagen2kafka.sql
e yarn-applicationt®={;: & 90s.getcwd() + "/../../../../yarnship/
datagen2kafka.sqgl"

e yarn-sessiont®T(: {EAsqUIHRISERRIRIZ . QN EFin&zEH=/Flink/flink/
conf/ssl//datagen2kafka.sqgl

S5 WITTEGSEEETINEG,

export PYFLINK_CLIENT_EXECUTABLE=venv.zip/venv/bin/python3
6 HITUUATHSIETIER.

e per-jobtED

./bin/flink run --detached -t yarn-per-job -Dyarn.application.name=py_sql -pyarch venv.zip -pyexec
venv.zip/venv/bin/python3 -py pyflink-sql.py

ITfTER:

e yarn-applicationt®z{,
./bin/flink run-application --detached -t yarn-application -Dyarn.application.name=py_sql -Dyarn.ship-
files=/opt/client/Flink/flink/yarnship/ -pyarch yarnship/venv.zip -pyexec venv.zip/venv/bin/python3 -
pyclientexec venv.zip/venv/bin/python3 -pyfs yarnship -pym pyflink-sql

BTER:
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e yarn-sessiontZT

EianflyarnsessionZ Bl B&& AN AR AMEET ESETINE, FH
TE#<Esyarn-session:

bin/yarn-session.sh -jm 1024 -tm 4096 -t conf/ssl/ -d

(ER T EARSIERZES:

./bin/flink run --detached -t yarn-session -Dyarn.application.name=py_sql -
Dyarn.application.id=application_1685505909197_0285 -pyarch conf/ssl/venv.zip -pyexec conf/ssl/
venv.zip/venv/bin/python3 -py conf/ssl/pyflink-sql.py

BETER:

-5
8.5 &M Flink Nz

8.5.1 #miEFFAM Flink KA

BEIn=

EREFRBERALE, wiFjar8H HEELinuxEFiEIMEIE{THAE. FHScala
g JavaiE & &N BIEFEFlinkE Fikiiai TS B EEE

(] ¥ B8
ETFYARNEERIFlink R R ASIFEWIndowsIME NIETT, RSFELInuXIME NIE T
BMELTR

FB1 7Eintelli) IDEAFR, BEIDEARIIMavenEOHY “Reload All Maven Projects” , #1T
MavenIn B {&#fimport.,

SASRRAS 01 (2024-12-06) WRINFTE © AR ERABIRAE 188



MapReduce BR$3
8 Flink Fr&igm (Z&tEX )

Fiigra (LTShR)

8-38 Reload projects

LB2 wREITER
HwEHLBLIT R
o JFik—:

a. &R “Maven > A TESF > Lifecycle > clean” , W “clean” 1=

mavenficlean®ds$,
b. 1&#E “Maven > HAITFEEF > Lifecycle >
mavenflinstall&z$ .

8-39 maven I_E clean 0 install

=

D+@ = AE &

usABp 3

ren-product

Ul S

o FiET: HEIDEARY A TerminalEO
clean installsg $iH1TRIE -

install” , Y& “install” iz17

HA “pomxml” FREBR, FaiAmvn

189
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8-40 idea terminal i \"mvn clean install"

B Terminal @ Services

$IE3 JmiFE5ThL, FTED “BUILD SUCCESS” , & fitargetEx, $kEltargetBR THjarE,

8-41 fRi¥5=

flink-examples-security

[FlinkCheckpointJavaExample (2)]
linkCheckpointScalaExample (2)]
[FlinkConfigtable)avaExample (2)]
e [FlinkConfigtableScalaExample (2)]
kHBaseJavaExample (2)]
nkHudiJavaExample (2)]
[FlinkKafkaJavaExample (2)]
FlinkKafkaScalaExample (2)]
[FlinkPipelineJavaExample (2)]
[FlinkPipelineScalaExample (2)]
ple [FlinkRESTAPlJavaExample (2)]
[FlinkSqllavaExample (2)]
FlinkStreamJavaExample (2)]
[FlinkStreamScalaExample (2)]
FlinkStreamSqlJoinExample (2)]
[FlinkStreamSqlJoinScalaExample (2)]

pom.xml|

pom.xml

F184 ZEEIhLERAarE ( fFlinkStreamJavaExample.jarE$IZIFlinkZ P T =X H
R, a0 “/opt/hadoopclient” . AFEZERTEIZE “conf” BR, SHEEAIE
EXHEHZE “conf” BR, BRREESEEFZETHERE, E1TFinkiBERER .
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FELinuxIMBERIZTTFlnk R FfERF, FESEBoIFlink&ERf, EFlinkE Fig Fi@Eidyarn
sessionsp S BnhflinkEEEE .

e HifTyarn-sessionshZ i, MIRSEIGFlinki BIEFREITREE S5I2IZFixE
F “HERIRZEBZR)Y/Flink/flink/lib” T, NARERFRETKHSIESEREGT
BIETHREE2EER.

o EFlink{ESZIBITISIEP LB FHDFSIRS A ERBFADataNodesLfl, FRET
BESSHESEN, HAIstSHRN Ao IR EIELEEE

o RBIFHY “ssl/” BFlinkEFIRERTEEXFER, FREFMSSL keystore,
truststorefBXECE 4o

e MRS 321 RLASHRAER-tmigEtaskmanagerFEAEE/\F4096MB,

fBan:
cd /opt/hadoopclient/Flink/flink
bin/yarn-session.sh -jm 1024 -tm 4096 -t conf/ssl/

e i={7DataStream ( Scalafllava ) #¥{iE=.
ERESF—IEO, HAFInkERiwEZ, BEAbin/flink runflA=1T83.
- Java

bin/flink run --class
com.huawei.bigdata.flink.examples.FlinkStreamJavaExample /opt/
hadoopclient/FlinkStreamJavaExample.jar --filePath /opt/
log1.txt,/opt/log2.txt --windowTime 2

- Scala

bin/flink run --class
com.huawei.bigdata.flink.examples.FlinkStreamScalaExample /opt/
hadoopclient/FlinkStreamScalaExample.jar --filePath /opt/
log1.txt,/opt/log2.txt --windowTime 2

(11 588

“logltxt” . “log2.txt” MEBEARMAS, FHESEPE T Yarn NodeManagersEfiay
=k, MPRAT755,

7= 8-10 SR

SHBR il
<filePath> BN HRFPHGER, 8170

HHEVEER—{5/opt/log1.txtF0/opt/
log2.txt, BILAZRIA, BAILLEE.

<windowTime> gEOBtEARN, o e, 7]
PAZKIA, tERILURE .

o EfTEKafkaE=FHEEHIEFEGIFER ( ScalafllavaiEs ) o
SRR TS RaiER .
bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoKafka /opt/hadoopclient/

FlinkKafkalJavaExample.jar <topic> <bootstrap.servers> [security.protocol] [sasl.kerberos.service.name]
[ssl.truststore.location] [ssl.truststore.password] [kerberos.domain.name]

IHBEHERIRIT S BaER
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bin/flink run --class com.huawei.bigdata.flink.examples.ReadFromKafka /opt/hadoopclient/
FlinkKafkalavaExample.jar <topic> <bootstrap.servers> [security.protocol] [sasl.kerberos.service.name]
[ssl.truststore.location] [ssl.truststore.password]

% 8-11 S8

SHETR

i

EEYREE

topic

%U_TKafkaEEiE@% o

il

bootstrap.ser
ver

ZFbrokergEgfip/portyIE.,

ali

security.prot
ocol

BT H I LAECE SIPLAINTEXT
(AIAREE ) /
SASL_PLAINTEXT/SSL/SASL_SSLPY
MY, D BIRIRZFusioninsight
KafkafEE$RY
21005/21007/21008/21009%% M,

- WNREETSASL, NREcE
sasl.kerberos.service.name}y
kafka, BCE&
kerberos.domain.nameJg
hadoop. ZZ %, F1Econf/
flink-confyaml|FEE
security.kerberos.logintfBXB &
Ih,
iBg

ZEZFzFusionInsight ManagermH,
EE ‘R > R > HAEE > &
int®” , AINEERAEHE, R
BB FEERIENINE.,

- WIRBEETSSL, N mfcE
ssl.truststore.locationF[]
ssl.truststore.password, BIEZ
truststorefIVE, BERR
truststoreZ5h5 .

iy

BiRe

- ZBHCREENNIFL
“£Kafka,

- WRFEEESSL,
truststore.jksSZ{FEE Y
BHAIS%E “KafkaFf
&g > BFIRSSLIN
EINREERIRE” &
S

AR

- WITAHHITIR, FEE “alloweveryoneifno.aclfound” A “true” , #EiES%E
BeEXHEKafka

- KafkaRFAEZEFRINGNFArRAYjarSXis:

" FlinkRSZIHZLEREFNIDERT “flink-dist_*jar” .

" FlinkB RS IHZ =R FRHoptBFR TAI “flink-connector-kafka_*jar” .

" KafkaZPimsiKafkafRZBixZERRPHNIbERT “kafka-clients-*jar”

B truststore.jksEcEEHLE NEITIRR, MIGiZtruststore jksXFWEFE—1 Yarn
nodemanagerig EB H; BECENIEXIER, R{Eyarn-session.shBEIZAHITRS
IEEER, fIINEIT-a<4: Z8I, MEsEH{Tyarn-session.sh -t config/

*kk
o
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POFpERISCRRan<$7~fll, LAReadFromKafkaafsl, EEEHS& N
“HADOOP.COM” :

- Wl
bin/flink run --class com.huawei.bigdata.flink.examples.ReadFromKafka /opt/hadoopclient/
FlinkKafkalavaExample.jar --topic topic1 --bootstrap.servers 10.96.101.32:9092

- @2
bin/flink run --class com.huawei.bigdata.flink.examples.ReadFromKafka /opt/hadoopclient/
FlinkKafkalavaExample.jar --topic topic1 --bootstrap.servers 10.96.101.32:21007 --
security.protocol SASL_PLAINTEXT --sasl.kerberos.service.name kafka --kerberos.domain.name
hadoop.hadoop.com

- @3
bin/flink run --class com.huawei.bigdata.flink.examples.ReadFromKafka /opt/hadoopclient/conf/
FlinkKafkalavaExample.jar --topic topic1 --bootstrap.servers 10.96.101.32:9093 --
security.protocol SSL --ssl.truststore.location /home/truststore.jks --ssl.truststore.password xxx

- w4
bin/flink run --class com.huawei.bigdata.flink.examples.ReadFromKafka /opt/hadoopclient/
FlinkKafkalavaExample.jar --topic topic1 --bootstrap.servers 10.96.101.32:21009 --
security.protocol SASL_SSL --sasl.kerberos.service.name kafka --ssl.truststore.location config/
truststore.jks --ssl.truststore.password xxx --kerberos.domain.name hadoop.hadoop.com

1E1732 CheckpointilFIHGIFER ( ScalafllavaiEs ) -

AT EEHEHE, JavaHﬁZKEFHTProcessmg Time{E AR RAYETEIEL,
ScalahRANEREvent TimelEAEIERNANEE . BARITHSSEWT:
- ¥8CheckpointRIHREB{ERIRZFEIHDFS,

®  Java
bin/flink run --class com.huawei.bigdata.flink.examples.FlinkProcessingTimeAPIMain /opt/
hadoopclient/FlinkCheckpointlavaExample.jar --chkPath hdfs://hacluster/flink/checkpoint/

" Scala
bin/flink run --class com.huawei.bigdata.flink.examples.FlinkEventTimeAPIChkMain /opt/
hadoopclient/conf/FlinkCheckpointScalaExample.jar --chkPath hdfs://hacluster/flink/
checkpoint/

- $$CheckpointAIIRER(E BRFEI AL

" Java
bin/flink run --class com.huawei.bigdata.flink.examples.FlinkProcessingTimeAPIMain /opt/
hadoopclient/FlinkCheckpointlavaExample.jar --chkPath file:///home/zzz/flink-checkpoint/

®  Scala
bin/flink run --class com.huawei.bigdata.flink.examples.FlinkEventTimeAPIChkMain
/opt/hadoopclient/FlinkCheckpointScalaExample.jar --ckkPath file:///home/zzz/flink-
checkpoint/

(1] %88

- CheckpointiBESZ{48842: flink/checkpoint/fd5f5b3d08628d83038a30302b611/chk-X/
4f854bf4-ea54-4595-a9d9-9b9080779ffe
flink/checkpoint //f8ERITRE R
fd5f5b3d08628d83038a30302b611 //LAjobI DI ZHIE_EBE R
chk-X // "X"Jacheckpointr=S, £=E2BF.
4f854bf4-ea54-4595-a9d9-9b9080779ffe //checkpointiR3Z{4 .

- Flink7EEBHEI FcheckpointiE SUERZEIHDFS, AR A 3% FlinkAYlocali&=t, (&

FE,
E{TPipelineEBIRER
- Java
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o BT

Bai&fhElob

bin/flink run -p 2 --class com.huawei.bigdata.flink.examples.TestPipeline_NettySink /opt/
hadoopclient/FlinkPipelinelavaExample.jar

[EahiTiRE ob1

bin/flink run --class com.huawei.bigdata.flink.examples.TestPipeline_NettySource1 /opt/
hadoopclient/FlinkPipelineJavaExample.jar

BaniJiF#E)ob2
bin/flink run --class com.huawei.bigdata.flink.examples.TestPipeline_NettySource2 /opt/
hadoopclient/FlinkPipelinelavaExample.jar

Scala

fEs& & lob

bin/flink run -p 2 --class com.huawei.bigdata.flink.examples.TestPipeline_NettySink /opt/
hadoopclient/FlinkPipelineScalaExample.jar

BzniTiFEob1
bin/flink run --class com.huawei.bigdata.flink.examples.TestPipeline_NettySource1 /opt/
hadoopclient/FlinkPipelineScalaExample.jar

BamiTiEZEob2

bin/flink run --class com.huawei.bigdata.flink.examples.TestPipeline_NettySource2 /opt/
hadoopclient/FlinkPipelineScalaExample.jar

Stream SQL JointEBiE=

Java

BahiEFaKafkaEr?, KafkafitBE o 2&iafTaKafkat =HiH iR
HERFIFRRE ( Scal...

bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoKafka /opt/hadoopclient/
FlinkStreamSqlloinExample.jar --topic topic-test --bootstrap.servers xxx.xxx.xxx.xxx:9092

FEERNIF—T SB5netcatin S, SENEEREE.

netcat -1 -p 9000

[SEIREFiESZ Socket iR, FHHITEXSES.

bin/flink run --class com.huawei.bigdata.flink.examples.SqUoinWithSocket /opt/
hadoopclient/FlinkStreamSqgUoinExample.jar --topic topic-test --bootstrap.servers
XXX XXX XXX XXX:9092 --hostname XXX.XXX.XXX.XXX --port 9000

Scala (i ZEBFMRS 3.3.0&RLAGHRA )

BrhiEFaKafkaEr?, Kafkafit B 2&iafTaKafkat =FHiEEEEdR
HHIFERE ( Scal...,

bin/flink run --class com.huawei.bigdata.flink.examples.WriteIntoKafka /opt/client/
FlinkStreamSqgUoinScalaExample.jar --topic topic-test --bootstrap.servers
XXX XX XXX XxX.9092

EEENT—T RBinetcat® s, SENREFIEE.

netcat -1 -p 9000

BEIEFES Socket#HIRE, HMITHSEID,

bin/flink run --class com.huawei.bigdata.flink.examples.SqUoinWithSocket /opt/client/
FlinkStreamSqlloinScalaExample.jar --topic topic-test --bootstrap.servers
XXX XXX xxx.9092 --hostname xxx.xxx.xxx.xxx --port 9000

17Flink HBaset£flIFZ% ( MRS 3.2.08 LA[SIRZAS )

yarn-session/5 T,

JRBhFlink&EE% .

./bin/yarn-session.sh -t config -jm 1024 -tm 1024

IZ1TFlinkiER, FHERASH,

bin/flink run --class com.huawei.bigdata.flink.examples.WriteHBase /opt/client1/Flink/flink/
FlinkHBaseJavaExample-xxx.jar --tableName xxx --confDir xxx

bin/flink run --class com.huawei.bigdata.flink.examples.ReadHBase /opt/client1/Flink/flink/
FlinkHBaseJavaExample-xxx.jar --tableName xxx --confDir xxx
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- yarn-cluster/5z{
bin/flink run -m yarn-cluster --class com.huawei.bigdata.flink.examples.WriteHBase /opt/client1/
Flink/flink/FlinkHBaseJavaExample-xxx.jar --tableName xxx --confDir xxx

bin/flink run -m yarn-cluster --class com.huawei.bigdata.flink.examples.ReadHBase /opt/client1/
Flink/flink/FlinkHBaseJavaExample-xxx.jar --tableName xxx --confDir xxx

e jzf7Flink HuditfI2~F ( MRS 3.2 1 RLASIRZA )

- yarn-sessionj5I

i. [BEhFlink&EEE,
./bin/yarn-session.sh -t config -jm 1024 -tm 4096

ii. IBETFnkiZRE, FRASE.
./bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoHudi /opt/test.jar --
hudiTableName hudiSinkTable --hudiPath hdfs://hacluster/tmp/flinkHudi/hudiTable

./bin/flink run --class com.huawei.bigdata.flink.examples.ReadFromHudi /opt/test.jar --
hudiTableName hudiSourceTable --hudiPath hdfs://hacluster/tmp/flinkHudi/hudiTable --
read.start-commit xxx

- yarn-cluster/5=
./bin/flink run -m yarn-cluster -yt config --class
com.huawei.bigdata.flink.examples.WritelntoHudi /opt/test.jar --hudiTableName hudiSinkTable --
hudiPath hdfs://hacluster/tmp/flinkHudi/hudiTable

./bin/flink run -m yarn-cluster -yt config --class
com.huawei.bigdata.flink.examples.ReadFromHudi /opt/test.jar --hudiTableName
hudiSourceTable --hudiPath hdfs://hacluster/tmp/flinkHudi/hudiTable --read.start-commit xxx

o IZ{TRestAPIBIEIEF##(IFER, LATestCreateTenantstgRF 9%l
- yarn-session/5T

i. J3EIFlinkEEEf,
./bin/yarn-session.sh -t config -jm 1024 -tm 4096
ii. IE{TFUnkiER, FMASH.
./bin/flink run --class com.huawei.bigdata.flink.examples.TestCreateTenants /opt/client/

FlinkRESTAPlJavaExample-xxx.jar --hostName xx-xx-xx-xx --keytab xx/xx/userkeytab --
krb5 xx/xx/krb5.conf --principal username

- yarn-cluster5=t
./bin/flink run -m yarn-cluster -yt config -yjm 1024 -ytm 4096 --class
com.huawei.bigdata.flink.examples.TestCreateTenants /opt//opt/client/FlinkRESTAPlJavaExample-
xxxjar --hostName xx-xx-xx-xx --keytab xx/xx/user.keytab --krb5 xx/xx/krb5.conf --principal
username

o zf7Flink JarfEA4R3ZSQLIESS (IEATFMRS 3.2.1RLAGHRA )
- yarn-session5z{

i. BEbFlink&EEE,

./bin/yarn-session.sh -t config -jm 1024 -tm 4096
ii. IZ1TFlinkiER, HEASH.

bin/flink run -d --class com.huawei.mrs.FlinkSQLExecutor /opt/flink-sql-xxxjar --sql ./sql/
datagen2kafka.sql

- yarn-cluster5z{
bin/flink run -m yarn-cluster -yt config -yjm 1024 -ytm 4096 -d --class
com.huawei.mrs.FlinkSQLExecutor /opt/flink-sql-xxxjar --sql ./sql/datagen2kafka.sql

.
(10 488

FEXIFlinkiZAILAMEFITRE, ENNAETRMEIBESERF TR TRRESEER

ANSRFUNKFFRETHA (MRS 320 LUSHA ) , NIRestAPIBIEZERF IR “-hostName” &
B SIFlinkServerfgiZEaIP
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8.5.2 B E Flink Rz A4 ER
BEIFE

Flinki BfEFiziT5emfE, BaLEEIZTEREE, BalLli@EFlink WebUIEEN
REFRIETER.

BRIEL R
o BEFlinkNRIZITEREIE.
LMAPEEHITERN, EEEFlinkfwebRE EEFTask ManagerfiStdoutH
=+

0N o

WM TEREER A EEM, BFInkMAEFIEE, BuLiBdisE x4y
Hith$kENFIz 7452 ##E . LA RRCheckpoint. PipelinefIEBEXSiRIOINT
fi:

-  &Z&ECheckpoint{E BRIt
= ZBEAEflinkAY “taskmanagerout” X, FFPE LA YarngWebUl

THE, &R “Jobs > Checkpoints” BEIZITHIELENES-42, %%
“Task Managers > Stdout” BEIETERINES-43,

8-42 1ZZZAUEL

;;;;;;;;;;;;;;;;

" HEHAERESCheckpointSZi4,

o  EHfcheckpointBIHRER(EERFZEIHDFS, NiEdH4Thdfs dfs -ls
hdfs://hacluster/flink/checkpoint/G$EE .

o  #H¥checkpointiVRIBEEAFEFEIR MM, WTEEERTIS

o

=  &EEPipelineER

o ZERTEflinkRY “taskmanagerout” {4, FEFAELU#AYarnfy
WebUITAHE, #%&#% “Jobs > Running Jobs” BEIZAIIENUNE
8-44, %R “Task Managers ” AILABEIEH MESUNES-45, 4
BlEAF(EETask, &R “Stdout” BEEZTEAVEHLERUNES-46
FE8-47,
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8-44 1230/

8-45 1Z3ZRIESS

XT

8-46 Task1 L

P
= A d = Version: 1.10.0-w-ei 4 Commit: <unk Message:

akka.ssl.tep:/flink@ Juser/taskmanager_0

" BEEEREFRSMIOINGR
o £EBRESlinkAY “taskmanagerout” {4, FIFBEILAEAYarnfy
WebUITAH, #i% “Jobs > Completed Jobs” BE=RAEIHNE
8-48, i&#FE “Task Managers ” BERKHANTSUNES-49, Bz
ESHENZESHFBEERNE, BE “Stdout” BEFZESHHH
£EERUNES8-50,

8-48 i=1T5ERRIFAL

8-49 EAIESS
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8-50 imHss

& Apache Flink Dashboa

= sion: 1.10.0-h-¢i-303001-rc4  Commit

akka.ssl.tcp:/fli

BEDataStream&ER

O

£ERIEflinkAY “taskmanagerout” &R, AFRILAHAYarnfd
WebUITRH, %% “Jobs > Completed Jobs” BEF=RIELHNE
8-51, i&#E “Task Managers ” BERRANESINES-52, Bz
ESHNZESFHEENE, BE “Stdout” BEFIZIESHIMEE
£ERUNE8-53,

8-51 i=1T5eRRIFIL

© campa oo comm

8-52 IBRHIES

8-53 iIz1TER

akkassl.tcp://flink@ Juser/taskmanager 0

&FEStream SQL JoinZ R

o

ZEREflinkAY “taskmanagerout” &R, APRILAEAYarnfy
WebUITHE, %% “Jobs > Running Jobs” B&EIZ{TRIVE 2NE
8-54, 1&#E “Task Managers ” BEEIRANESZUNES-55, B
ESHENZESHFAEERE, BE “Stdout” BEFZESHHH
£ERUNE8-56,

8-54 1=1THIEAL
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8-55 1IBRHIES

8-56 I=1T4R

aaaaaaaaaaaaaaaaa

»  BTEMKafkadfrHiHEREUELER

o ZER7EflinkRY “taskmanagerout” X{4dR, FFPAELU#AYarnfy
WebUITAHE, 4% “Jobs > Running Jobs” BE&EIZ{TRIE LNE
8-57, i&#E “Task Managers ” BERRANESUNES-58, i
ESHNZESFHEENE, BF “Stdout” BEFIZIESHIHE
£ERUNE8-59,

8-57 izfTHIMEAL

8-58 1IRAHIES

8-59 iIz1TER

o {HFAFlink WebIREEEFlink B2 FE1TER
Flink WebTUE E=ZEH4#E T Overview. Running Jobs. Completed Jobs. Task

Varaxkyd

Managers. Job ManagerflLogoutZ&f5

FEYARNHIWeb UIFRTE, BHFIXIMAIFInkNBTER . BN AEENRE—7
“ApplicationMaster” , BB AFlink WebTE

BEREFHITHHTENER : FERIMNAITask Manager, BEXIRMAIStdoutinzsH
=

o EEFlinkATEIRBNNRIZTER -
B=MHVAENFlinkBHE, 23IA@iZFlink WebTRHEzEYarngIHE
- Flink WebTiERJLAZEETask Managers. Job ManagerZf5HIEE,
- YarnREFZEGFETJob ManagerBELURGCHES,

WEAL: 7E£YARNAIWeb UIRE, EHEIRINAIFlinkNBiERF . BEHENA
ERME—SID, ARFIEELogsTIRTFHER BT
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(ERYarnZ FimikENEEE Task Managers. Job ManagerfIHE, BEAIR(E
W

Vi.

vii.

viii.

THHZEYarnEFix (fIZZEBSF: /opt/hadoopclient ) .
UERIRZEAR, BREREFPIRIITS.

PATLAT @S, HREIEFRZEER

cd /opt/hadoopclient

PATLUA T e S B ENER = .

source bigdata_env

MPLEREHRLER, WITUATHOHTRRIAL. BBEEHES
PATRFIAILE,

kinit 29401 EEF

PATLAT <, SkEXFlink&E*containerS2,

yarn logs -applicationld application_* -show_application_log_info

yarn logs -appl d application_1547547065745_0@@1 -show_application_log_info
een replaced by HADOOP_CONF_DIR value of YARN_CONF_DIR.

©001_01_000001 o
©001_01_000002 o

©001_01_000003 o

HATLA TS, FREUEECcontainenz{THE, @HFcontainer_*_ 000001
J39JobManageriz{TFrfEcontainer,

yarn logs -applicationld application_* --containerid
container_1547547065745_0001_01_000004 -out logdir/

11
total 172
-rw-r--r-- 1 root root 178685 Jan 17 18:24 container_ 1547547065745 _0081_01 0804

FiRGS LB ontainenz{TAE FEEAK, ZHEERT
TaskManager/JobManagerfJiz{THZE, GCHEHEE.

B LAMERIN TS RBYEERIREE.

$kBXcontainerH &%

yarn logs -applicationld application_* -show_container_log_info --
containerld container_1547547065745_0001_01_000004

T#EtsxEHEtaskmanager.logZE it :

yarn logs -applicationld application_* --containerld
container_1547547065745_0001_01_000004 -log_files
taskmanager.log -out localpath

8.5.3 i@l Flink SpringBoot {¥BIfER

ZETASEATMRS 33.0RZERA

SpringBoot ##I TN <SITHENIETT

SER1

EIDEARmE{ERMaveniifTinstall

2% “BUILD SUCCESS” , FRdmi¥mkIl, MTERR. mEMINEESEFGIT
EHtarget FEKESHB “flink-dws-sink-example-1.0.0-SNAPSHOT” FE&RYJarEd .
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INFO) Depennency reduced POM written at: D

code\spring\sanple_project\src' wr‘)nubnn( Flink- pxanmps flink-

5-sink-exanple duced-pom. xml

-sink-example\target\flink-dus-sink-example.jar to D:\soft\maven\locallorg\springframework\boot\fl
[INFO] Installing D:\code\spring\sanple_project\src\springboot\flink-exanples\flink-dus-sink-exanple ced-pon.xnl to D:\soft\maven\local\org\springframenork\boot\fLink-dws

[INFO] BUILD SUCCESS

[INFO] Total time: 15.581 s
[INFO] Finished at: 2023-08-18T11:39:01+68:00
[InFO]

Process finished with exit code 0

$E2 FELinux ERAERiRLREBZR, a0 “/opt/client/Flink/flink/conf” {E{ERIZ1TE
F, BEBE1PER “target” Ei?@%qﬂé\ﬁ “flink-dws-sink-example-1.0.0-
SNAPSHOT” FERar8HuHzigR,

B3 HIFLAT@®SIRyarn-session,
yarn-session.sh -t ssl/ -nm "session-spring17" -d

[loot@hostl conf]#
[root@hostl conf]# yarn-session.sh -t ssl/ -nm "session-springll" -d
Class path contains multiple SLF4J bindings.
Found binding in [jar:file:/opt/client123/Flink/flink/lib/log4j-s1f4j-impl-2.17.1.jar!/org/s1f4j/impl
Found binding in [jar:file:/opt/client123/HDFS/hadoop/share/hadoop/common/1ib/s1f4j-reload4j-1.7.36.3
See http://www.slf4j.org/codes.html#multiple_bindings for an explanation.
SLF4J: Actual binding is of type [org.apache.logging.s1f4j.Log4jLoggerFactory]
2023-08-18 0 4:32,938 | INFO | [main] | Loading configuration property: akka.ask.timeout, 300 s | org.apa
lobalConfiguration.java:224)
2023-08-18 09:54:32,945 | INFO | [main] | Loading configuration property: akka.client-socket-worker-pool.po
figuration.loadYAMLResource(GlobalConfiguration.java:224)
2023-08-18 09:54:32,945 | INFO | [main] | Loading configuration property: akka.client-socket-worker-pool.po
ation.loadYAMLResource(GlobalConfiguration.java:224)
2023 08-18 09: 54 32 ‘345 | INFO | [main] | Loading configuration property: akka.client-socket-worker-pool.po

£]A HITLA T < BahSpringBootRSS o
e #147GaussDB ( DWS ) #4l
flink run flink-dws-sink-example.jar

root@hostl confl# flink run flink-dws-sink-example.jar
OpenJDK 64-Bit Server VM warning: Cannot open f G_DIR>/gc.log due to No such file or directory

: Class path contains multiple SLF4J bindings
: Found binding in [jar:file:/opt/client123/Flink/flink/lib/log4j-s1f4j-impl-2.17.1.jar!/org/s1f4j/inpl/StaticLoggerBinder . class]
0ad4j-1.7.36.jar!/org/s1f4j/impl/StaticLoggerBinder. class]
o/codes htnl#multiple bindings for an expla
rg.apache. logging. s14j .LogdjLoggerFactory]
53 | N0 | Tngin) | Found Yarn properties file under /opt/clientl23/Flink/tmp/.yarn-properties-root. | org.apache.flink.yarn.cli.FlinkYarnsessioncl

o nCli. jas
48,153 | INFO \ [main] | Found Yarn properties file under /opt/client123/Flink/tmp/.yarn-properties-root. | org.apache.flink.yarn.cli.FlinkYarnsessionCl
FlinkvarnsessionCli.java:293)
-18 11:32:48,474 | INFO | [main] | Login successful for u st using keytab file user.keytab. Keytab auto renewal enabled : false | org.apache.hadoop.security.
UserGroupInformation. loginUserFronKeytab(UserGroupInformation. jav 9)

ssed. Using the location of class org.apache.flink.yarn.YarnClusterDescriptor to locate the j
yarn.YarnClus iptor. ca rnClusterDescriptor. java:209)
1| INFO | [job- hread] | Failing over to 28 | org.apache.hadoop.yarn.client.ConfiguredRMFailoverProxyProvider.perfornFailover (ConfiguredRiFailover

81 NP0 | [fob-thread] | Found web Interface 192-160-227.267:32261 of application 'application 1691142276253 0057 . | org.apache. flink.yarn.YarnCL
usterDescriptor.setClusterEntrypointInfoToConfig(YarnClusterDescriptor.java:1854
Job has been submitted with JobID ‘)F’iabi&az')alc(\7adeﬁ”h4:2d’4aaeeld

4R
8.6 Flink N FFFAE I a)j#

8.6.1 Flink EFH API /43

8.6.1.1 Flink Java API EO7 42

%?Flmkﬁﬁ#)ﬂiﬂ& 7kt BIMAPERS S AT MR, AR EREEMRS
JAPI,
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Flink EFB#EO

RN

Flink=EZ RN TXTLNE:

e StreamExecutionEnvironment: ZFlinkiiIEHEM, 2HTERNORITIAE,

e DataStream: FlinkFAZEDataStream3EERREFFIREIE. AFRILUARE
NEAEEEHENAEXAIES (collection), DataStreamPTTERIMERT
FRAY .

o KeyedStream DataStreami@idkeyBy D BIRIEA LR, BT IRERIKeyEXIEUE
#1754

==

e WindowedStream: KeyedStreamiBidwindows OREAEMAYR, REFO L
HFHEMBEOMAESRYS, ARESOLIE LHT—LRE,

e AllWindowedStream: DataStreami@iZwindowd® OREERKASR, RBEH O
BHAEXNEOMASHE, AREEOEE LT —IRE,

° ConnectedStreams B sEDataStreamiiEiEie R HRSFREE RSUERIZE
, SREHITmapEEflatMapi®{E.

e JoinedStreams: 7E iDJ:XJ‘é&GEL TEEjoiniRE ( ZEME2FIKFMEERAY
join, tbila.id = b.id) , joiniR{ERcoGroupiRERN—FMSIkinS .

e CoGroupedStreams: 7EE O EXIEIEFHTTcoGrouptRiE, ATLASCELRAIEHHjoin

it

8-60 Flink Stream HOZFim L BYGER

JoinedStreams

window(...).apply(...)

ConnectedStreams

map()
flatMap()

join(DataStream)

DataStream

windowAll()

AllWindowedStream

CoGroupedStreams

$

window(...).apply(...

coGroup(DataStream)

KeyedStream

window( Feg,,
fag, €0}
/ sung,(?

WindowedStream

& 8-12 REUEMARIEXED

API Lz
public final <OUT> KBV P EM NS TTERIEIE, 1
DataStreamSource<OUT> BNREUE
fromElements(OUT... data) o typeNTTEMIBIERA,
o data BN ITEBERIIE.
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API

Lz

public final <OUT>
DataStreamSource<OUT>
fromElements(Class<OUT> type, OUT...
data)

public <OUT>
DataStreamSource<OUT>
fromCollection(Collection<OUT> data)

public <OUT>
DataStreamSource<OUT>
fromCollection(Collection<OUT> data,
Typelnformation<OUT> typelnfo)

public <OUT>
DataStreamSource<OUT>
fromCollection(lterator<OUT> data,
Class<OUT> type)

public <OUT>
DataStreamSource<OUT>
fromCollection(lterator<OUT> data,
Typelnformation<OUT> typelnfo)

REVFAPEMHIESHIE, ERBAR

%ﬂ;&o

o type IEEEHITEAIEIERE,

o typelnfoNESHIRIETTELIELE
IRERAUZRBUER

. %ata?ﬂ%é%ﬁ%ﬁi%@%ﬁﬂ’ﬂ%ﬁ%

public <OUT>
DataStreamSource<OUT>
fromParallelCollection(Splittablelterato
r<OUT> iterator, Class<OUT> type)

public <OUT>
DataStreamSource<OUT>
fromParallelCollection(Splittablelterato
r<OUT> iterator,
Typelnformation<OUT> typelnfo)

private <OUT>
DataStreamSource<OUT>
fromParallelCollection(Splittablelterato
r<OUT> iterator,
Typelnformation<OUT> typelnfo,
String operatorName)

REVFPENXHESEE, (EAMAF

TREE

o type NESHITTRAVEIESE,

o typelnfoNESHIRIETTEHIERE
SRENAYRBUEE,

o iterator AT EIRZ partitionfy
EACEERIA

public DataStreamSource<Long>
generateSequence(long from, long to)

SREVFBFE M BI—ERRIIEERE, (F R
NiREE .

o fromEEHEHATESR,

o toERIEHEBRAIES.

public DataStreamSource<String>
readTextFile(String filePath)

public DataStreamSource<String>
readTextFile(String filePath, String
charsetName)

SRENFAF E X BRI’ RO AL
&, (ERmANREE.

o filePath25XAIIHHIEER
e charsetNameZ2mEBIEHEF.

NH5hRZA 01 (2024-12-06)

WRIERE © EARITERARERAF

203



MapReduce g%
Friisrs (LTS hR)

8 Flink FF&¥5r (Z£t&EH )

API

Lz

public <OUT>
DataStreamSource<OUT>
readFile(FileInputFormat<OUT>
inputFormat, String filePath)

public <OUT>
DataStreamSource<OUT>
readFile(FileInputFormat<OUT>
inputFormat, String filePath,
FileProcessingMode watchType, long
interval)

public <OUT>
DataStreamSource<OUT>
readFile(FileInputFormat<OUT>
inputFormat, String filePath,
FileProcessingMode watchType, long
interval, Typelnformation<OUT>
typelnformation)

SREVF P E M IR ER R RIS R,
TERMNTREE

o filePath2IEXHHIEER

e inputFormat 2453 {HRIE .

o watchTypelSRIR AV BIE T
“PROCESS_ONCE” ai#
“PROCESS_CONTINUOUSLY” .

o intervaligRIRSKAFEFIMTE R
HZHITLIE,

public DataStreamSource<String>
socketTextStream(String hostname, int
port, String delimiter, long maxRetry)

public DataStreamSource<String>
socketTextStream(String hostname, int
port, String delimiter)

public DataStreamSource<String>
socketTextStream(String hostname, int
port)

SREVEFEN BISocketEEE, ESREN

MEE

e hostname=2#gSocketfIIRSS2Ri%a9E
MB&FRo

e portigHIEIRSEEAINENIEO .

e delimiteriSI2EEZ BRI BRRT -

e maxRetryiERIRHATEZEREOTLAM
AHIRKEINRE

public <OUT>
DataStreamSource<OUT>
addSource(SourceFunction<QUT>
function)

public <OUT>
DataStreamSource<OUT>
addSource(SourceFunction<OUT>
function, String sourceName)

public <OUT>
DataStreamSource<OUT>
addSource(SourceFunction<OUT>
function, Typelnformation<OUT>
typelnfo)

public <OUT>
DataStreamSource<OUT>
addSource(SourceFunction<OQUT>
function, String sourceName,
Typelnformation<OUT> typelnfo)

BERBENXSourceFunction, addSource

FiETLURINKafkaEEER, FESCI

FiEHSourceFunctionfdrun .

o functionfElI=2BPEENXAY
SourceFunctioni&3] .

e sourceNamelgHIRE X IZEERY
2R,

o typelnfolll 2IRIETTEEIBISELIKEN

RIEEER.
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iR

& 8-13 Rl AYEXEO

API

15AA

public DataStreamSink<T> print()

iR LN ER R TED LR

public DataStreamSink<T> printToErr()

iR LR Eerror i HiFRFTEN SR

public DataStreamSink<T>
writeAsText(String path)

public DataStreamSink<T>
writeAsText(String path, WriteMode
writeMode)

HIRME B NRIEAN AR H,
o pathiSRIR A HRIERIZ .

o writeMode AN AIEENER,
“OVERWRITE” @&
“NO_OVERWRITE” ,

public DataStreamSink<T>
writeAsCsv(String path)

public DataStreamSink<T>
writeAsCsv(String path, WriteMode
writeMode)

public <X extends Tuple>
DataStreamSink<T> writeAsCsv(String
path, WriteMode writeMode, String
rowDelimiter, String fieldDelimiter)

IR E B AR FE N csvIBTURI S
o pathfSRIR A HRIERIR .

e writeMode AN AXHE NIEL
“OVERWRITE” @&
“NO_OVERWRITE”

e rowDelimiter A TP IRS
o fieldDelimiter 551558 o

public DataStreamSink<T>
writeToSocket(String hostName, int
port, SerializationSchema<T> schema)

HiEmH B A\ZISocketiEiEf,
o hostNameIENBEIR.
e port/gim.

public DataStreamSink<T>
writeUsingOutputFormat(OutputForm
at<T> format)

iR RSB, BRI
1¢ o

public DataStreamSink<T>
addSink(SinkFunction<T>
sinkFunction)

FBRBEENXRIEERY, addSink5iAR]
LURINKafkaE&iEmE , FEXLMAE
JSinkFunctionfJinvoke 5% .

W EFIBRETRED

% 8-14 IiEFNMRETREDAIEXED

API

Ll

public <R>
SingleOutputStreamOperator<R>

map (MapFunction<T, R> mapper)

BMA—TTE, £m—1TTE, TE

HRITIS,
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SingleOutputStreamOperator<R>
flatMap(FlatMapFunction<T, R>
flatMapper)

API 588
public <R> BMA—NTTR, £HEN. — M EES

T

public
SingleOutputStreamOperator<T>
filter (FilterFunction<T> filter)

TENTEHIT—IM/RERE, RIRE
R[E]truefdITE

% 8-15 RGgeHrIEXENO

API

ol

public KeyedStream<T, Tuple>
keyBy(int... fields)

public KeyedStream<T, Tuple>
keyBy(String... fields)

public <K> KeyedStream<T, K>
keyBy(KeySelector<T, K> key)

4—:/m1§§EﬁJ\EEE7r BRPX, 81
B18EkeyfY7tE . WEBEMhashs

IXEEE‘EIJ'EE’\JO XA ERIRIRE] T —

KeyedStream,

KeyByi®{EZ [5iR[E]KeyedStream, 2AfE

HiFFKeyedStreamBIEREL ( BI4N

reduce/fold/min/minby/max/

maxby/sum/sumbyss ) HITHERIRIE .

o fieldsHEBERE/IINFSHERRT
ERIETR,

o keylZHFFBENXREED XIKIE
BAEE.

public
SingleOutputStreamOperator<T>
reduce(ReduceFunction<T> reducer)

E— KeyedStream_t “3&zh”
reduce, GHIRTRS L—1MK
reducefI(E, ARMEIHAIYE, FE=
EZRIZEBIE—HY,

public <R>
SingleOutputStreamOperator<R>
fold(R initialValue, FoldFunction<T, R>

Ve —AKeyedStreamJ:Eﬂz—A?‘)J!l’"E
Vg, aREEIERNLE—
%EZ?EEEI’JE ERIL#ETE. S Fold

SingleOutputStreamOperator<T>
sum(int positionToSum)

public
SingleOutputStreamOperator<T>
sum(String field)

folder) FEMAESIREERE AR —,
public E— KeyedStream HiRENRFNIRIE

positionToSum#FfieldXTITE—7FIK
o
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API 588
public £—KeyedStream _HiRaNRER/IME

SingleOutputStreamOperator<T>
min(int positionToMin)

public
SingleOutputStreamOperator<T>
min(String field)

minRE T &IME, AMRIEF&R/IMESIN
1R
positionToMinFlfieldL R E—FIKR &
NI=S

public
SingleOutputStreamOperator<T>
max(int positionToMax)

public
SingleOutputStreamOperator<T>
max(String field)

£—KeyedStream_HiREIREA(E .
maxiR[E| Y & AfH, FAMRIEIFREKAET
ARt .
positionToMax#fiel XXX E—FIk &
KB,

public
SingleOutputStreamOperator<T>
minBy(int positionToMinBy)

public
SingleOutputStreamOperator<T>
minBy(String positionToMinBy)

public
SingleOutputStreamOperator<T>
minBy(int positionToMinBy, boolean
first)

public
SingleOutputStreamOperator<T>
minBy(String field, boolean first)

£—" 1 KeyedStream_EkE—FIFR/IVE

FRTERSIZITEERE, minByiR[El Ti%/T4UE

MFrBTE,

e positionToMinByfXZ&XIHF—F It
minByi2{E

o firstRAERIRETEBRING/IVMER
HrRREBRNR/IMERL .

public
SingleOutputStreamOperator<T>
maxBy (int positionToMaxBy)

public
SingleOutputStreamOperator<T>
maxBy(String positionToMaxBy)

public
SingleOutputStreamOperator<T>
maxBy(int positionToMaxBy, boolean
first)

public
SingleOutputStreamOperator<T>
maxBy(String field, boolean first)

£—"KeyedStream 3 RKE—3IFXE

FRERSZITEURE, maxByiR[E Ti%iTH

BB TE.

e positionToMaxByftZEXIH—Z g
maxByIE(E.

o firstR RERIRRTERINGRXER
HrRREBRINGAERE .
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API 15488
public <K> ER— AP BENXPartitionerfdE— oG EB IR
DataStream<T> task,
partitionCustom(Partit | o - partitionerjgHy/2 AR R X AIS KX B Spartitionss
ioner<K> partitioner, *E
int field) = -

o fieldf§RY=RpartitionerfYiINSH
publiC<K> Sah B VA s e e N\ S
PataStream<Ts ° KeySelector}a AP EENXpartitionerfYfm S

.o

partitionCustom(Partit
ioner<K> partitioner,
String field)

public <K>
DataStream<T>
partitionCustom(Partit
ioner<K> partitioner,
KeySelector<T, K>
keySelector)

Y83 wisl= i Eave NI e S

public DataStream<T>
shuffle()

public DataStream<T>
rebalance()

HFround-robinddcRHITHKX, FEENDXAEDY
&, JWFEESEMEAIEEEMNC2REEN.

public DataStream<T>
rescale()

PAround-robinfFZ 28 TTER 15 KB T iiFRERYFE&H

public DataStream<T>
broadcast()

I ESITREFRE DX,

1214 project BI8E

% 8-17 1244 project BUREHAIE RO

API

i5EA

public <R extends
Tuple>
SingleOutputStreamO
perator<R>
project(int...
fieldIndexes)

MITHPIEIE T —E D FRTFE.
fieldindexestiERIR B EIEIFAITTATIE LN F -
izl

R TupleFiELEAprojectiR s o
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B E eventtime BIHEAYEES

% 8-18 2R E eventtime EBHHIREHHIEXED

SingleOutputStreamO
perator<T>
assignTimestampsAnd
Watermarks(Assigner
WithPeriodicWaterma
rks<T>
timestampAndWater
markAssigner)

API 1588
public AT geLevent timeB O LUEEMABTOITEIRE, &

public
SingleOutputStreamO
perator<T>
assignTimestampsAnd
Watermarks(Assigner
WithPunctuatedWater
marks<T>
timestampAndWater
markAssigner)

ZMICRFIZENEIEEL

RIEZEOSEARET LIS AL LT, AssignerWithPeriodicWatermarks#]
AssignerWithPunctuatedWatermarksHX Bll4N78-19F 7= -

% 8-19 BEOSHKX3!

2H

il

AssignerWithPeriodic
Watermarks

fREStreamExecutionEnvironmentZhY
getConfig().setAutoWatermarkinterval (200L) B3 [8]&k4E
EkWatermark,

AssignerWithPunctuat
edWatermarks

BEWE—1NITE, #eE—"Watermark, mEALA
RIEEKEIN T EE AR Watermark,
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API 1538
public ‘i (flow) PEIZ— N ERIRRIER, BEIEED—
IterativeStream<T> operatorfJiatHEl Z BiAJoperator,
iterate() =i
public o WFEN—LEEAMEFMERNEERIFEFEIN.
IterativeStream<T> o long maxWaitTimeMillis: iZiBATASEIERIRE— 0 UIAR
iterate(long FTROEBAYAIE
maxWaitTimeMillis)

R toimee
% 8-21 RitpimEE HRIEXREO
AP ol
public SplitStream<T> | f£\OutputSelector, EEselect/5iEHED RAIAKIE (B
split(OutputSelector< | $J#xic), tA&ESplitStreamift. BIXIBNITEM—NFRH
T> outputSelector) EBRINRIC, (EREEINIIE, FTFRcZERMAILUBIER
ICEHFFTEE MRICATR .
public M—SplitStreamApigE— N 2N .
Datastream<OUT> | outputNamesigRIREMsplit/s EXI G TTEMAIF RS
select(String... FRCHIRES
outputNames)
EOseN

B AMEKE OFBEEO .
e Fi#EWindow. TimeWindow. CountWindowlARWindowAll.
TimeWindowAll. CountWindowAll APIGO4R .

e #FWindow Apply. Window Reduce. Window Fold. Aggregations on
windows APIE#/E,

o TiFEZFWindow Assigner ( TumblingEventTimeWindows.
TumblingProcessingTimeWindows. SlidingEventTimeWindows.
SlidingProcessingTimeWindows. EventTimeSessionWindows.
ProcessingTimeSessionWindows. GlobalWindows ) .

o THF=FAF|EIProcessingTime. EventTime&lingestionTime,
o HiEFEFhEventTimeR @B 5: AssignerWithPeriodicWatermarks¥l
AssignerWithPunctuatedWatermarks,

B O4E R ZEAPIINZES-22F 7.
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% 8-22 HEpRATEXEN

API

152HA

public <W extends
Window>
WindowedStream<T,
KEY, W>

window (WindowAssigne
r<? super T, W>
assigner)

BOJLUEE N EELEH 7S XAIKeyedStreams L
ASYEIRRIE— N keyiRIE—EAFE ( BIANTERIESH
PHRRLIANER ) #17H4E,

public <W extends
Window>
AllWindowedStream<T,
wW>
windowAll(WindowAssig
ner<? super T, W>
assigner)

OaJ LA E N fEDataStream L

public
WindowedStream<T,
KEY, TimeWindow>
timeWindow(Time size)

public
WindowedStream<T,
KEY, TimeWindow>
timeWindow(Time size,
Time slide)

EEOENX EEEH S XAIKeyedStreams =, 1RIE
environment.getStreamTimeCharacteristic() 2U%EiF
EProcessingTimeix2EventTime, RIESEN AT
7= TumblingWindowiZ2&SlidingWindow .
o sizetSHIREORIEIRIK/N
o slidetgHIE2EORYBBIATE
Lz}
e WindowedStreamFIAlIWindowedStream{{ERAERIFFH
Zs
Lo
o EORRF—NSHNIETumblingWindow; BIENEH
MALRISEMESlidingWindow

public
AllWindowedStream<T,
TimeWindow>
timeWindowAll(Time
size)

public
AllWindowedStream<T,
TimeWindow>
timeWindowAll(Time
size, Time slide)

AYEE OE X fEDataStream £, 1R#E
environment.getStreamTimeCharacteristic() 2#0%#
EProcessingTimeif2EventTime, RIESH/NAE
7= TumblingWindowi£ &SlidingWindow

o sizeigAYEEORTEAIKR/N,

o slidefsRIEENRYBETIRIIE

public
WindowedStream<T,
KEY, GlobalWindow>
countWindow(long size)

public
WindowedStream<T,
KEY, GlobalWindow>
countWindow(long size,
long slide)

RETENMMXHEN, EXTEEEHED XY
KeyedStreams_t,
o sizeigHYEE ORTEIAIKR/N,
o slidetSRIREORYBEIATIE
WA
o WindowedStream#JAllWindowedStream{XZEA BRI FFH
25
o EORRBE—NSEMIRTumblingWindow; BFNELH
DA ERISEN ZSlidingWindow
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API

ol

public

size)

AllWindowedStream<T,
GlobalWindow>
countWindowAll(Time

public

AllWindowedStream<T,
GlobalWindow>
countWindowAll(Time
size, Time slide)

RETEIMMXSED, EXEDataStream L,
o sizelgAYEE AT EIAIKR/N,
o slidelgRIREORYBEIATIE

CIRESEAPIINZERS-230 7~ o

 8-23 ERMFAVAXEN

SingleOutputStreamOperator<
R> apply(WindowFunction<T,
R, K, W> function)

public <R>
SingleOutputStreamOperator<
R> apply(WindowFunction<T,
R, K, W> function,
Typelnformation<R>
resultType)

Bk API IzL:)2
Window | public <R> NEBE— T —RIRHEREO L, &0

FHEIESERA— N EAFITE
J function}aﬁgmiﬂnﬁguuéﬁo
o resultType HiREIRIEIRAIZEENS

oN 0

public
SingleOutputStreamOperator<
T> reduce(ReduceFunction<T>
function)

public <R>
SingleOutputStreamOperator<
R> reduce(ReduceFunction<T>
reduceFunction,
WindowFunction<T, R, K, W>
function)

N A— M reduce REFRNEFO L, IR[E
reduce/GHIE.

e reduceFunctioniSfIE2H1THY
reducetf g,

e WindowFunctionfdfunctionigad
E?‘ L;e? /ECGEM’FZJ:@%EE

. resultTypejJ REIRIEIERIZEEY S

15N O
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API
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public <R>
SingleOutputStreamOperator<
R> reduce(

ReduceFunction<T>
reduceFunction,
WindowFunction<T, R, K, W>
function,

Typelnformation<R>
resultType)

public <R>
SingleOutputStreamOperator<
R> fold(R initialValue,
FoldFunction<T, R> function)

public <R>
SingleOutputStreamOperator<
R> fold(R initialValue,
FoldFunction<T, R> function,
Typelnformation<R>
resultType)

public <ACC, R>
SingleOutputStreamOperator<
R> fold(ACC initialValue,
FoldFunction<T, ACC>
foldFunction,
WindowFunction<ACC, R, K,
W> function)

public <ACC, R>
SingleOutputStreamOperator<
R> fold(ACC initialValue,
FoldFunction<T, ACC>
foldFunction,
WindowFunction<ACC, R, K,
W> function,
Typelnformation<ACC>
foldAccumulatorType,
Typelnformation<R>
resultType)

R FA—MoldRHFENO L, ARR
[Efr&ERIE.

e initialValuetSRIZ2¥IM4(E .
o foldFunctionfSHIE2IFE %L,

e WindowFunctionfdfunction}ggd
EEEdfoldRMEz EBEMA—IX
FRE.

o resultType MIR[EIFVHIRRIZEENE

SN0

Window
All

public <R>
SingleOutputStreamOperator<
R>

apply (AllWindowFunction<T,
R, W> function)

MA——RIRHEEO L, §0
PRERESEA— 1 BERITE.
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API
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public <R>
SingleOutputStreamOperator<
R>

apply (AllWindowFunction<T,
R, W> function,
Typelnformation<R>
resultType)

public
SingleOutputStreamOperator<
T> reduce(ReduceFunction<T>
function)

public <R>
SingleOutputStreamOperator<
R> reduce(ReduceFunction<T>
reduceFunction,
AllWindowFunction<T, R, W>
function)

public <R>
SingleOutputStreamOperator<
R> reduce(ReduceFunction<T>
reduceFunction,
AllWindowFunction<T, R, W>
function, Typelnformation<R>
resultType)

R A— 1 reduceFREEIE O L, IR[E
reduce/SHY(E .

reduceFunctioniSR9E2H1THY
reducepRZ,

AllWindowFunctionfi9functiontg
BWEEZ D reducelREZ B
K—IRE ORI
resultType iR [BIRVEIEAISEEUS

N0

public <R>
SingleOutputStreamOperator<
R> fold(R initialValue,
FoldFunction<T, R> function)

public <R>
SingleOutputStreamOperator<
R> fold(R initialValue,
FoldFunction<T, R> function,
Typelnformation<R>
resultType)

public <ACC, R>
SingleOutputStreamOperator<
R> fold(ACC initialValue,
FoldFunction<T, ACC>
foldFunction,
AllWindowFunction<ACC, R,
W> function)

RMA—MoldRHFNENO L, AR
[Efr&ERIE.

initialValuetgHI24IR(E -
foldFunctioniSRI 2T = REL
WindowFunctionf9functiongad
REEIfoldRMEZEBMA—IR
BEORME.
resultType IR EIRYEIEAIZEENS

oN 0
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API
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public <ACC, R>
SingleOutputStreamOperator<
R> fold(ACC initialValue,

FoldFunction<T, ACC>
foldFunction,

AllWindowFunction<ACC, R,
W> function,

Typelnformation<ACC>
foldAccumulatorType,

Typelnformation<R>
resultType)

Window
0
Window
All

public
SingleOutputStreamOperator<
T> sum(int positionToSum)

public
SingleOutputStreamOperator<
T> sum(String field)

X EOERERIRE—FIRF,

positionToSumIfieldX REURERIE
—5,

public
SingleOutputStreamOperator<
T> min(int positionToMin)

public
SingleOutputStreamOperator<
T> min(String field)

MEOBIENE—FIKRE&/IME, min
BBl Y &RIME, MRIEF&RIMETIRY
R .
positionToMinFIfield{CEXTE—F1
KEx/ME,

public
SingleOutputStreamOperator<
T> minBy(int
positionToMinBy)

public
SingleOutputStreamOperator<
T> minBy(String
positionToMinBy)

public
SingleOutputStreamOperator<
T> minBy(int positionToMinBy,
boolean first)

public
SingleOutputStreamOperator<
T> minBy(String field, boolean
first)

& ORI E 5k MEFRERY

ZATEE, minBylR[El TiZ{TEUEN

PRBETTE,

e positionToMinBy{{ZRXIH—F1f%
minBy12{E

o firstRRERRRTEIAIRIVE
Bt REBEENE/IVERL
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SingleOutputStreamOperator<
T> max(int positionToMax)

public
SingleOutputStreamOperator<
T> max(String field)

Bix API izl:lz
public SHEOFIEAIE—FIREKE. max

RE T RAE, FMREFRXETIRY
R .
positionToMax#field{X &I E—7
KExKfHo

public
SingleOutputStreamOperator<
T> maxBy(int
positionToMaxBy)//2kiAtrue

public
SingleOutputStreamOperator<
T> maxBy(String
positionToMaxBy)//EkiAtrue

public
SingleOutputStreamOperator<
T> maxBy(int
positionToMaxBy, boolean
first)

public
SingleOutputStreamOperator<
T> maxBy(String field,
boolean first)

MEOEBIENE SRR A ERTER

ZITHIE, maxBylR[EITEXNFER

FREXENRETTE.

e positionToMaxBy{{ZRIIH—2
maxBy#{E .

o first R eniRETIBEINRAE
BTt EREBEINEAERL .

Rt REFAIEED

% 8-24 B REFAIRENAIEXIED

API 15488
public final UnionTlNEZNEURR, £R— N FNBEATREBME
DataStream<T> AR B EURAVEIER -

> dataStream)

union(DataStream<T>.. | p4pg

. streams) MBRE—NRIERSHESHTTEH, EERRTITFEN
TERHEZEIHES .

public <R> “ER” WNBUERFHMRIFERSEAIZEEL, ConnectA]LALE

ConnectedStreams<T, MERZIBHEIRE . F=4ConnectedStreams2Zf5, @

R> FAmapai#& flatmapi{TRIEITHE .

connect(DataStream<R
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1244t Join BEH

SingleOutputStreamOp
erator<R>

map(CoMapFunction<l|
N1, IN2, R> coMapper)

API 1588
public <R> fEConnectedStreams_Ef7T2RMET, ZE{bIDataStreamfy

mapiRfE, TTERRFZEREIELE G —.

public <R>
SingleOutputStreamOp
erator<R>
flatMap(CoFlatMapFun
ction<IN1, IN2, R>

coFlatMapper)

f£ConnectedStreams_Ef#7cxRsT, SE{iDataStreamfy
flatMapi®fE, TS ZEREIEXREF—,

% 8-25 124t Join BEHBYMEFEED

JoinedStreams<T, T2>
join(DataStream<T2>

API izl
public <T2> BT A BRI keyE— MESEERjoinFSEURER

T2> otherStream)

otherStream)

public <T2> BT A ERIkeyE— 1N ESEE R co-groupMEEIER -
CoGroupedStreams<T,

12>

coGroup(DataStream<

8.6.1.2 Flink Scala API #Z[ONA
EBFFinkFRBIRATR, FliteHIIAPIZER S AT tas, @ AP EREEIRA

RIAPI,

Flink iz

FlinkEE(FEREIIN TIXTUANSE:
e StreamExecutionEnvironment: ZFlinkiTMEREM, B2ETEFOHITIRE,

e DataStream: FlinkF3#55llA92EDataStreamkRREFHRIRIEUE . AFAILA
INAEIIREBESHIERIARAIEAIES (collection) , DataStreameRTEAIE

SZETRAY.

e KeyedStream: DataStreami@idkeyBy/¢BiR{FERR, HIBLRIIXTIEERIkey(E

RV

e WindowedStream: KeyedStreami@iIwindowBE OIREERKATR, REEF LR
FHENBOMERMY, AREEOHE LHIT—2ME.
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e AllWindowedStream: DataStreamiEidwindows OREEKRIR, REFOZE
BHAEXNBEOMASHE, AREEOEE LT —LIRE,

e ConnectedStreams: J§FsDataStreamZuEiEio s BIRISEA REERNE
B, SRE#iTmapaiEflatMapi®(E.

e JoinedStreams: 7EE O LXIEUBHITZFEjoINIR(E, joiniE{ERcoGroupiE/EA—

MISIRITR
e CoGroupedStreams: TEEO_EXSEWEFHTTcoGrouptfE, BILASLIRAIEFHjoin

8-61 Flink Stream H9ZFim L BY4E R

JoinedStreams

join(DataStream)

window(...).apply(...)

Btast,«eam’]

CoGroupedStreams

DataStream

wnngct(D ConnectedStreams
map()
flatMap()
windowAll()
@

reduce() AllWindowedStream

window(...).apply(...) ‘

fold()
f Pag, sum()
coGroup(DataStream) foxd"l“@() max( )
keyBy() Supy )O
ma)({J
KeyedStream
window( FofuCG‘ 0
d,
S“"""()O

WindowedStream

D EE2TIAN

% 8-26 REUEMARIEXENO

API

ol

def fromElements[T: Typelnformation]
(data: T*): DataStream[T]

IREVFFE MBS TTERIERE, (FR
BINTRERE
data@Z N TTEIBAEEE .

def fromCollection[T: Typelnformation]
(data: Seq[T]): DataStream[T]

def fromCollection[T: Typelnformation]
(data: Iterator[T]): DataStream[T]

IRV EMRIESEURE, (FRBAR
&;E o

datarlJ LARSE S HIRSE FIA IR
o

def fromParallelCollection|[T:
Typelnformation] (data:
Splittablelterator[T]): DataStream[T]

SREVFBFEMBIESEURE, (FRBAFF
TR

data 2RI EIMZ 1 partitionAYAE
HEIK .
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2

API

Lz

def generateSequence(from: Long, to:
Long): DataStream[Long]

REVFEEPENX N —SEFIEYE, (ERMm
NREWE

o fromEIZEERAYCS,

o tOBIBHEEMES,

def readTextFile(filePath: String):
DataStream[String]

def readTextFile(filePath: String,
charsetName: String):
DataStream[String]

IRENFE B M BIF IR 12 RIS A S
&, (FABmNRERE.

o filePath@iE XA HAIIRIZ

o charsetNamefSHI2mIEIZ
F.

def readFile[T: Typelnformation]
(inputFormat: FilelnputFormat[T],
filePath: String)

def readFile[T: Typelnformation]
(inputFormat: FileInputFormat[T],
filePath: String, watchType:
FileProcessingMode, interval: Long):
DataStream[T]

SREN A P E X IR ISR,
TERMNREE
filePath2ESUHRYEETR
inputFormat @3RS .

watchTypetgRIZ 4RI IR
“PROCESS_ONCE” =&
“PROCESS_CONTINUOUSLY” .

intervaliERYE S KATEFIMTE R X
TR,

def socketTextStream(hostname:
String, port: Int, delimiter: Char = "\n',
maxRetry: Long = 0):
DataStream[String]

SREVFFTE M H9Socket#dE, ERMIN

MR

e hostnameEfgSocketiIiRSS 22imAYE
MBATR.

o portiEAIEIRSZEZAVE N IR

e delimiterflmaxRetryf~&#{scala
EOENASZERE .

def addSource[T: Typelnformation]
(function: SourceFunction[T]):
DataStream[T]

def addSource[T: Typelnformation]
(function: SourceContext[T] => Unit):

DataStream[T]

P BEENSourceFunction, addSource
FiET LR INKafkaZ#dEE, =L
FiE9SourceFunctionfirun .

e functiontfERIEREFETENAY
SourceFunctioni&Zg .

o scalaxziFEEix.

% 8-27 HEWHAYEXEN

API

15AA

def print(): DataStreamSink[T]

iR LA ER R TED LR

def printToErr()

HiRm LR Eerror il iR TEN SR
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API

Lz

def writeAsText(path: String):
DataStreamSink[T]

def writeAsText(path: String,
writeMode: FileSystem.WriteMode):
DataStreamSink[T]

HIEREBSAREN A M,
o pathiSRIR XA HRIERIR .

o writeMode IS AR HBE AR
“OVERWRITE” ai#&
“NO_OVERWRITE”

def writeAsCsv(path: String):
DataStreamSink[T]

def writeAsCsv(path: String,
writeMode: FileSystem.WriteMode):
DataStreamSink[T]

def writeAsCsv(path: String,
writeMode: FileSystem.WriteMode,
rowDelimiter: String, fieldDelimiter:
String): DataStreamSink[T]

HIREBEB AR EN csvi8ZCRIS
o pathiSRIENASHRIEEIR .

e writeMode AN AN IEFENED
“OVERWRITE” #&
“NO_OVERWRITE” .

e rowDelimiter 9179 B -
o fieldDelimiter A% R o

def writeUsingOutputFormat(format:
OutputFormat[T]): DataStreamSink[T]

RSB EF, B
1¢ o

def writeToSocket(hostname: String,
port: Integer, schema:
SerializationSchemal[T]):
DataStreamSink[T]

HiEmH B A\ZISocketiEdzEf,
e hostName AENZR,
e portAix,

def addSink(sinkFunction:
SinkFunction[T]): DataStreamSink[T]

def addSink(fun: T => Unit):
DataStreamSink[T]

BRBEENXRIEERL, addSinkAixE
1dflink-connectorssz iR HZ
Kafka, FZELMA5iEHSinkFunctionfd
invoke/gi% .

T iEAIBRESHESD

7 8-28 IiEANRETREDRIEXEN

API

15AA

def map[R: Typelnformation] (fun: T =>
R): DataStream|[R]

def map[R: Typelnformation] (mapper:
MapFunction[T, R]): DataStream[R]

MA—ITTR, Elm—1TTER, TEH

SR,

def flatMap[R: Typelnformation]
(flatMapper: FlatMapFunction[T, R]):
DataStream[R]

def flatMap[R: Typelnformation] (fun:
(T, Collector[R]) => Unit):
DataStream[R]

BMA—ITTR, EHED. — T HES

MTERo
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API

Lz

def flatMap[R: Typelnformation] (fun: T
=> TraversableOnce[R]):

DataStream[R]
def filter(filter: FilterFunction[T]): SENTTERIT I H/RERE, RIREB
DataStream[T] R[Etruefdit=
def filter(fun: T => Boolean):
DataStream|[T]
* 8-29 REREHAIEXEO
API 15488
/\/\

def keyBy(fields: Int*): KeyedStream[T,
JavaTuple]

def keyBy(firstField: String, otherFields:
String*): KeyedStream[T, JavaTuple]

def keyBy[K: Typelnformation] (fun: T
=> K): KeyedStream[T, K]

BmIZiED X ABERA D

X B &1BREkeydITTE, W*Bmﬂihash’\

XELWAY . XM EEIRE T —

KeyedStream,

KeyByiZ{EZ [5iR[E]KeyedStream, 2AfS

HiEKeyedStreamAYEREL ( a0

reduce/fold/min/minby/max/

maxby/sum/sumby%s ) HITHENIR/E

o fieldsHEIEELIINFS .

e firstFieldfotherFields AEUREIHY
BRZEBTR,

. ke)gSJﬁHF'EiEME’\HEz’EﬁIZﬁWEE’\J
Fito

def reduce(fun: (T, T) => T):
DataStream[T]

def reduce(reducer:
ReduceFunction[T]): DataStream|[T]

fE—/ M KeyedStream_ t “i%zh”
reduce, SHIRITTRES E— MK
reducef9{E, ARRBLHIE. FE=
HHIER 22—,

def fold[R: Typelnformation]
(initialValue: R) (fun: (R,T) => R):
DataStream[R]

def fold[R: Typelnformation]
(initialValue: R, folder:
FoldFunction[T,R]): DataStream[R]

= —/\KeyedStreamJ:E:_F—A?JJ!l“{E
7 IFE, HERIENLE—

%BZ?H 2R9E, ARERLFHE. T=Fold

RN ESIREUEZER AT AR —

def sum(position: Int): DataStream[T]

def sum(field: String): DataStream([T]

E—KeyedStream LiREISRFNIRIE
positionFfield XTI FE—FIKH
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def min(position: Int): DataStream([T]

def min(field: String): DataStream[T]

£— KeyedStream _HiRaNRER/IME
miniR[El 7 &/IME, MRIEER/IMETIRY
EERME

positionFfieldLFRIIE—FIKez/I\E.

def max(position: Int): DataStream[T]

def max(field: String): DataStream[T]

F—" 1 KeyedStream iR REXE,
maxiR[E] TRAE, AMRIEIERAES!
AR
positionFlfield X RITE —FIKFK(E.

def minBy(position: Int):
DataStream|[T]

def minBy(field: String):
DataStream[T]

£—/KeyedStream = RE—FIF/ME
FRERSZITEURE, minByiR[E Ti%{TEIE
RIFTBTTE.
positionFfiel L FEXIFE—FfEminBy#E
1’E o

def maxBy(position: Int):
DataStream[T]

def maxBy(field: String):

£—/ KeyedStream L 3RE—FIFA(E
FRERNZATEURE, maxByiR[E] 7iZ{T4L
R = v
positionFfieldXFRITE—FIffimaxByiE

def partitionCustom[K:
Typelnformation] (partitioner:
Partitioner[K], field:
String):DataStream[T]

def partitionCustom[K:
Typelnformation] (partitioner:
Partitioner[K], fun: T => K):
DataStream[T]

DataStream[T
7] fE.
HiERD REED
% 8-30 HIE RS AseHBVEXEO
API 15488
def partitionCustom[K: FER— 1 BRFRBEENXPartitionerXE—
Typelnformation] (partitioner: MITEIEFEBiRtasks
Partlgoner[K], field: Int) : ° partitioner?EE’\J%ﬁﬁf—"EIFESLE’J%IX
DataStream([T] B partitions5 £

o fieldfgHYRpartitionerfIi NS,

e keySelectorfEHIRAFBEENXAY
partitionerfIINSE

def shuffle: DataStream[T]

DS paYisl:NyiZaw Coave L L B i)
X,

def rebalance: DataStream[T]

EFround-robinXdcEHITHEX, FS
BN XaEYE ., WTFEESEmR
BEE 2R RE R,
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12MHISE even

API 4B
def rescale: DataStream[T] LAround-robinB9 St 2 S X B Tib%
RERIFEAH,
izl
BEBHrebalancelI A E—HEAY,
def broadcast: DataStream[T] I BB TERIESK.

ttime BIERYBES
% 8-31 IRHHE & eventtime BIAIEENAIEXEEO
API AR
def T Beikevent timeB ORI LATE SRR B (11T EIIR(E,

assignTimestampsAnd
Watermarks(assigner:
AssignerWithPeriodicW
atermarks[T]):
DataStream|[T]

def
assignTimestampsAnd
Watermarks(assigner:
AssignerWithPunctuate
dWatermarks[T]):
DataStream[T]

HENCRPIREETER

RAHEARIBED

& 8-32 RIHAMRAIEENRYAXREO

API

il

def iterate[R]
(stepFunction:
DataStream[T] =>
(DataStream[T],
DataStream[R]),maxWa
itTimeMillis:Long =
0,keepPartitioning:
Boolean = false) :
DataStream[R]

E (flow) PRIE— N wRIERVER, BiIEEQ—D
operatorfJia i El Z BiRYoperator,
1588

o WFEN—LEEAMEMERNELRIEEEE.

e long maxWaitTimeMillis: Z#BAIAHEEHNEE—k S
HATHIRERTATE] o
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def iterate[R, F:
Typelnformation]
(stepFunction:
ConnectedStreams|T, F]
=> (DataStream[F],
DataStream[R]),maxWa
itTimeMillis:Long):
DataStream[R]

Rt oimee
3 8-33 12t imaE nAvExREO
API 15dRH
def split(selector: fEN\OutputSelector, EEselect/5iEHED RAUKIE
OutputSelector[T]): (BN¥THRE), ¥93ESplitStreamizi. BNXTENTTEM—
SplitStream[T] FHBEHRC, (EAEENEKE, FTFrRczBEHMAIIL
B tmciEE HEENRCEYR .

def M—SplitStreamARigE— N 2N .
select(outputNames: | o tputNamestSHIE(ERspltSEI S N TEMINTH
String*): DataStream[T] SEATIERIES

B8N

BOS APEREOMBEO .
o H#EFWindow. TimeWindow. CountWindowl A& WindowAll.
TimeWindowAll. CountWindowAll APIEO4%RL .

e #FWindow Apply. Window Reduce. Window Fold. Aggregations on
windows APIEF#R/E,

o IEFZMWindow Assigner ( TumblingEventTimeWindows.
TumblingProcessingTimeWindows. SlidingEventTimeWindows.
SlidingProcessingTimeWindows. EventTimeSessionWindows.
ProcessingTimeSessionWindows. GlobalWindows ) .

o TIF=FhAF|E)ProcessingTime. EventTime#dingestionTime,

o HiEFEFhEventTimeR @B 5: AssignerWithPeriodicWatermarks#l
AssignerWithPunctuatedWatermarks,

B O ZEAPIINZES-34F 7o
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7 8-34 BHOARZEAIEXIED

API

152HA

def window[W <:
Window] (assigner:
WindowAssigner[_ >: T,
WI]):
WindowedStream[T, K,
W]

BOJLUEE N EEEH S XAIKeyedStreams L
ASYEIRRIE— N keyiRIE—EAFE ( BIANTERIESH
PHRRLIANER ) #17HHE,

def windowAll[W <:
Window] (assigner:
WindowAssigner[_ >: T,
W1):
AllWindowedStream[T,
W]

BOAT LA E X fEDataStream L,

def timeWindow(size:
Time):
WindowedStream[T, K,
TimeWindow]

def countWindow(size:
Long, slide: Long):
WindowedStream(T, K,
GlobalWindow]

EEOE X E 225 XAIKeyedStreams =, 1RIE
environment.getStreamTimeCharacteristic() 2U%EF
EProcessingTimeix2EventTime, RIESE N AT
7= TumblingWindowiZ2&SlidingWindow .
o sizelgHYEEMRYEAIKR/N,
o slidetgHYEEORYBBIATE
Lz}
e WindowedStreamFJAlIWindowedStream{{ERAERIFFH
Zs
Lo

o EORRE—NSHUETumblingWindow; BRI
MALRISEMZESlidingWindow

def timeWindowAll(size:

Time):
AllWindowedStream[T,
TimeWindow]

def timeWindowAll(size:

Time, slide: Time):
AllWindowedStream[T,
TimeWindow]

AY/EE AE X fEDataStream £, 1R#E
environment.getStreamTimeCharacteristic() 2#0%#
EProcessingTimeixf2EventTime, RIESH/NRAE
7= TumblingWindowi£ &SlidingWindow

o sizeigAYEE ORTEAIKR/N,

o slidefsRIEEMNRYBETIRIE

def countWindow(size:
Long, slide: Long):
WindowedStream(T, K,
GlobalWindow]

def countWindow(size:
Long):
WindowedStream(T, K,
GlobalWindow]

RETENMMXHEO, EXTEEEED XY
KeyedStreams_t,
o sizeigAYEE OATEIAIR/N,
o slidetSRIREORYBEIATIE
2EA
o WindowedStreamFJAllWindowedStream{tEARIAIFFH
Zs
o EOHMRE—NSHNZTumblingWindow; BN
MALERISHNZSlidingWindow .
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countWindowAll(size:
Long, slide: Long):
AllWindowedStream[T,
GlobalWindow]

def
countWindowAll(size:
Long):
AllWindowedStream[T,
GlobalWindow]

API Lol
def REBITENMXSEO, EXEDataStream .,

o sizefgHYEELIRIEIRIAR/N
o slidefsRIZEENRYBETIRIIE .

B OREEAPIUNZERS-3507 o

Z 8-35 R EZRAIEXENO

%

API

158

Window

def apply[R: Typelnformation]
(function: WindowFunction[T,
R, K, W]): DataStream[R]

def apply[R: Typelnformation]
(function: (K, W, Iterable[T],
Collector[R]) => Unit):
DataStream[R]

MNEBE——RRIIRHEIEO L, &0
FRBIBRSIES— P EINRITE,
functionig BV 2 HITAIE O RREL

def reduce(function:
ReduceFunction[T]):
DataStream[T]

def reduce(function: (T, T) =>
T): DataStream[T]

def reducel[R:
Typelnformation]
(preAggregator:
ReduceFunction[T], function:
WindowFunction[T, R, K, W]):
DataStream[R]

def reduce[R:
Typelnformation]
(preAggregator: (T, T) => T,
windowFunction: (K, W,
Iterable[T], Collector[R]) =>
Unit): DataStream[R]

R F— M reducelREFIFO L, IR[E
reduce/S89(& .

e reduceFunctionfSHY2H 7Y
reduceZ] .

e WindowFunctiongdfunction}gh9
=LA reducelEZ IEBitA—
REORE,
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def fold[R: Typelnformation]
(initialValue: R, function:
FoldFunction[T,R]):
DataStream[R]

def fold[R: Typelnformation]
(initialValue: R) (function: (R,
T) => R): DataStream|[R]

def fold[ACC:
Typelnformation, R:

Typelnformation] (initialValue:

ACC, foldFunction:
FoldFunction[T, ACC],
function:
WindowFunction[ACC, R, K,
W]): DataStream|[R]

def fold[ACC:
Typelnformation, R:
Typelnformation] (initialValue:
ACC, foldFunction: (ACC, T)
=> ACC, windowFunction: (K,
W, lterable[ACC],
Collector[R]) => Unit):
DataStream[R]

R FA—MoldREEIEO L, AER
[Efr&fERE.

e initialValuetgBIE¥IM4E.
e foldFunctionisHIZ2iFZSEE
o WindowFunctiongdfunctionigfy

BEZIfldRIFZEBEMA—IR
BERERF.

Window
All

def apply[R: Typelnformation]
(function:
AllWindowFunction|[T, R, W1]):
DataStream|[R]

def apply[R: Typelnformation]
(function: (W, lterable[T],
Collector[R]) => Unit):
DataStream[R]

MA——RIREEEO L, 0
PRERESFA— BRI S

def reduce(function:
ReduceFunction[T]):
DataStream[T]

def reduce(function: (T, T) =>
T): DataStream[T]

def reduce[R:
Typelnformation]
(preAggregator:
ReduceFunction[T],
windowFunction:
AllWindowFunction|[T, R, W1]):
DataStream[R]

R F— M reducelREFIFO L, IR[E

reduce/5HYE .

e reduceFunctionfSHY2HTHY
reducepR#g .

o AllWindowFunctionfdfunction}g
HEEZiIreduceiEz EEBL A
—IREOERE,
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API

1588

def reduce[R:
Typelnformation]
(preAggregator: (T, T) => T,
windowFunction: (W,
Iterable[T], Collector[R]) =>
Unit): DataStream[R]

def fold[R: Typelnformation]
(initialValue: R, function:
FoldFunction[T,R]):
DataStream|[R]

def fold[R: Typelnformation]
(initialValue: R) (function: (R,
T) => R): DataStream[R]

def fold[ACC:
Typelnformation, R:

Typelnformation] (initialValue:

ACC, preAggregator:
FoldFunction[T, ACC],
windowFunction:
AllWindowFunction[ACC, R,
W]): DataStream[R]

def fold[ACC:
Typelnformation, R:

Typelnformation] (initialValue:

ACC, preAggregator: (ACC, T)
=> ACC, windowFunction: (W,
Iterable[ACC], Collector[R])
=> Unit): DataStream[R]

NA— MoldRHRNEO £, AER
[EFr&ERYE.

e initialValuetSHIE¥IAE .
e foldFunctioniSRI2IFER %,
e WindowFunctionfi§function¥gh9

EAEZIIfoldRIFZEBMA—IR
C(F

#

All

Window

def sum(position: Int):
DataStream|[T]

Window

def sum(field: String):
DataStream([T]

S EOIEIE UK,
positionFfiel I CFREHEAIE 31

def min(position: Int):
DataStream[T]

def min(field: String):
DataStream[T]

E ORISR —FIKE&/IME . min

BBl 7 &IME, AMRIEF&RIMETIRY
TR,

positionfIfiel dLRITE —FIKk g/

=1

def max(position: Int):
DataStream[T]

def max(field: String):
DataStream|[T]

SEAZIBHIIE—Fkex K{E. max
REITHRAE, MRIEERAEBETIR
R .
positionFOfieldXEXIIE—FIKFZK
=R
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158

DataStream[T]

def minBy(position: Int):

def minBy(field: String):
DataStream|[T]

M EOEIERIE —F IR/ EPTTERT
ZATEERE, minByiR[E TiZ/TEUER
FTBTTE.

positionFfiel dLERIFFE—FIfminBy
BRME

DataStream[T]

def maxBy(position: Int):

DataStream[T]

def maxBy(field: String):

MEOEIREINE KRR KEFFER
ZITEHE, maxByiR[E T i TEHERT
PrETTE=.

positionFlfieldXFRITE—FfifimaxBy

o 3

RHZREFAIEEN

% 8-36 RSB REFRIGENRIBXED

API

152AA

DataStream[T]*):
DataStream[T]

def union(dataStreams:

UnionfB N2 EUER, £R— 1B E TREM
BiRBIERE HIERVEIER -
15288
MRFRE— M EIERSEERHTTEH, EERRPYTE
M EEIFHBEZEIRD

def connect[T2]
(dataStream:

“EET BNEIBRFHRISRSAZEEL, ConnectrT LA
URERZEBHRZIRZE, =4 ConnectedStreamsZ

DataStream[T2]):
ConnectedStreams|[T, T2]

&, EBmapeEflatmapi#{TiRIEITE.

def map[R:
Typelnformation]
(coMapper:
CoMapFunction[IN1,
IN2, R]): DataStream[R]

def map[R:
Typelnformation] (fun1:
INT => R, fun2: IN2 =>
R): DataStream|[R]

fE£ConnectedStreams_E{7cE ST,
BImapiR(E, JTEMETZEREIERRS—,

Z(lDataStream

def flatMap[R:
Typelnformation]
(coFlatMapper:
CoFlatMapFunction[INT,
IN2, R]): DataStream[R]

fE£ConnectedStreams_ o= htsT,
AYflatMapi®fE, TEMEZEREIERESZ—,

2P DataStream
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def flatMap[R:
Typelnformation] (fun1:
(IN1, Collector[R]) =>
Unit, fun2: (IN2,
Collector[R]) => Unit):
DataStream[R]

def flatMap[R:
Typelnformation]
(fun1:IN1 =>
TraversableOnce[R],
fun2: IN2 =>
TraversableOnce[R]):
DataStream[R]

1214t Join 8EH

% 8-37 12t Join BEHBYIBFEEO

API izl

def join[T2] BT A ERIkeyE— MEISEERjoinFIEZEIRR -
(otherStream: jointRfEtkey EiBiSwherefleaual ToSEHTIEE, 1
DataStream[T2]): ERMETSEH O S ERAIE.
JoinedStreams|[T, T2]

def coGroup([T2] BIF A ERkeyE— N EDEE M co-groupM R EIER
(otherStream: _ coGroupiZ{ERkey(Ei@idwherefleaualToJ5i & 715
DataStream([T2]): T, REBETBNZEERIEHTORALE.
CoGroupedStreams|[T,

T2]

8.6.1.3 Flink REST API EO7 3

FlinkBEE el BFEREERTAEWAPRSIIFEIHER AR RIa A E AT METAPI
ZMSRAPIERFlink B 2HIWEB UIER,

WSHIAPIZREST API, RIESZHTTP GETiERFH(FEHISONFIEHITIIA . REST APIZ1S
iBWebfRS32HI—EAPI, HEITEFlink®, WebfRSS2E2/obManagerfd—MER,
JobManageriti#iz . BHAER T, webfRSZEBIENAYIKZ8081, FFRILIEERENX
% “flink-confyaml” FEE “jobmanagerweb.port” &K NixwE .
{EFANettyFNettyFX FH=8 FERAMERESTIEKRFANMETURL .

REST APIZEOAMITA N2 BITHTTPIEKH T,

HTTPIERAYHEZLI: http://<JobManager_IP>:<JobManager_Port><Path>,
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EEFIJobManager_lP%}EJobManageriﬁizﬁﬁfﬂﬁ%g% 5[é]’JIPiﬁJ,iJJ:
JobManager_PortZfgJobManager#fgfIisMinE, PathHIEERIEND, &SHFE
8-38, f5laN: http://10.162.181.57:32261/config,

(1 5 BA

EBE(EKFlink ClientlIBCEXH “flink-confyaml” , £ “jobmanager.web.allow-access-
address” # “jobmanager.web.access-control-allow-origin” HRINIAIEIEANEIPitELE, BTfE
RiESokE.

Flinksz33589FF & REST APIBJURLAAYPath{S 2 4N7E8-38F 7,

3k 8-38 Path 4R

Path kil

/config BXEIEAPIFIIRS SRR EN—EER.

/logout FHENEEER.

Joverview Flink&EEPIRSRY BRI o

/jobs JobRYID, #ZiEfT, Tk, KMAEUESE
WEHITHE.

/jobmanager/config JobManagerfJBic & .

/joboverview WSS HITHE, 8MISEEE

A/J\'lj(/u o

/joboverview/running

'5 ‘/ joboverview” tH[E, JobiiRZiH
T, BN obBEE—MIMRE, B
@. 2 3F=178%0b,

/joboverview/completed

Job¥ZIREHITHHE, BIEBE— IR
SHHE, 5 “/joboverview” tH[E,
@12@/‘5\ E5ehk, SBUEEAMAYob,

/jobs/<jobid>

— M obERERBEFILEIERITL,
W, IWSHEIRRIRER, SR

(B8 ) HREER.

/jobs/<jobid>/vertices

B#IS “/jobs/<jobid>” tHE,

/jobs/<jobid>/config

Job{ERAFE XAIHITECE -

/jobs/<jobid>/exceptions

JobIRRFIFARERIFE . EEAIIRIR
RTEOAFEESRE, [EFR7HXLE
5%, BlEESXK.

BAPRNIZRI0LIobRINEE

/jobs/<jobid>/accumulators

/jobs/<jobid>/checkpoints JobAYcheckpointlIFIHEE -

— N JobRIPFE I FBfEIT

/jobs/<jobid>/metrics

XTRER= TENHESHER

/jobs/<jobid>/vertices/<vertexid>

NiEARZAS 01 (2024-12-06) IRINERE © LATITERARERA 231



MapReduce 5%
Friisrs (LTS hR)

8 Flink FF&$5r (Z£tEH )

Path 1<RA
/jobs/<jobid>/vertices/<vertexid>/ BRIRERENIRSRIE FESIKES

subtasktimes

HRpRdER . XEATLUABATEFES
Z B8RS A ZeRIELER o

/jobs/<jobid>/vertices/<vertexid>/
taskmanagers

—/l\mz“tlbf‘iﬁ AYTaskManager&itis
B, X2 “ /jObS / <jobid> / vertices /

<vertexid>" REINFESFIHEEAIE
Bo
/jobs/<jobid>/vertices/<vertexid>/ RENAFREXRIERNR, BFRER
accumulators =1

/jobs/<jobid>/vertices/<vertexid>/
checkpoints

B oblRRAMEERAIHER

/jobs/<jobid>/vertices/<vertexid>/
backpressure

BN oblRRHIB ERIHTEENREMREF
£,

/jobs/<jobid>/vertices/<vertexid>/
metrics

—RISMERISEIESS -

/jobs/<jobid>/vertices/<vertexid>/
subtasks/accumulators

RENRE RSB FESHFERR
EXRIRNSE, XLRBIBEK “/
jobs / <jobid> / vertices / <vertexid> /
accumulators” LAREFRIREIRZED
EQIIIE=N

/jobs/<jobid>/vertices/<vertexid>/
subtasks/<subtasknum>

FEFESHSRIEEIAFT=INAIE
,

/jobs/<jobid>/vertices/<vertexid>/
subtasks/<subtasknum>/attempts/
<attempt>

FEFESHEFHIT=ANRE. &
s/ REREREZRIITER

/jobs/<jobid>/vertices/<vertexid>/
subtasks/<subtasknum>/attempts/
<attempt>/accumulators

FERESERIHRIT=INERE, A—MF
EFESWERME (EREHE/NE
RagrEZRER) o

/jobs/<jobid>/plan JobRYEURERITR . ZiITHItEBIEEIob
#E ( “/jobs / <jobid>" ) H,

/taskmanagers FSEERER.

/taskmanagers/<taskmanagerid>/ FEREEINESEE.

metrics

/taskmanagers/<taskmanagerid>/log

EFSEERATER.

/taskmanagers/<taskmanagerid>/
stdout

—MESEERAMRAE

/jobmanager/log

JobManagerfIHEEE..

/jobmanager/stdout

JobManagerfi9tRE.

/jobmanager/metrics

JobManagerf9gFr.
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Path 1<RA
/* FWebnTiRAIEES ) (JIHTML, CSS
IS ) B9IEK,

x8-38PhTEMNAIESNZES-39,

% 8-39 TEI

TE 588

jobid jobhYid
vertexid MERIIR I
subtasknum FESHISH
attempt =1t
taskmanagerid FSEERId

8.6.1.4 Flink Savepoints CLI /148

A
SavepointsTEIF A UIFEFIRFE A checkpoint, LUERFALIE(EE SN AHRITH
%, FHBIRTIRE AsavepointBRE, FHHREERTT, 1 HIFIE T FlinkAYcheckpoint
@%ﬂéﬁ}% iiﬁﬁmﬁﬁﬂ’ﬂ'ﬁeﬁﬁ, B RBRYTTEUR ( meta-data ) BAZI—PMEIMIT AL
HRFEH,

WNRFZFBsavepointsHIINEE, BFUEFERP A NEFEIZuid(String) D lic— &
ERIID, LMERERARIKEER, ~OUCHEWT:
DataStream<String> stream = env

// Stateful source (e.g. Kafka) with ID

.addSource(new StatefulSource())

.uid("source-id") // ID for the source operator

shuffle()

// Stateful mapper with ID

.map(new StateFulMapper())

.uid("mapper-id") // ID for the mapper

// Stateless printing sink

.print(); //Auto-generated ID

savepoint (kS

MRARPAFREID, RFBENEBINEFHE— 1D, REZBEFAIDAK
75, BpalMsavepointtke, IDRIFEEURFHFIOMNEBRE, HEXRBREBIES
T8k, B, BEUEFRARPFHABNEFIZREID. SavepointF=AAIEUIBISHIR
FRIERERSMER S, UFsStateBackendai&Z RocksDBStateBackend,

1. fdA&—"savepoint
$ bin/flink savepoint <jobld> [targetDirectory]
LA a5 a A ID9jobldBIEN =4 — savepoint, F34b, ARELAED
targetDirectoryfgxEsavepointfIfFiEIRTE, ZI8EWNEjobManageraJLAi[a)
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pES=E A0

A9, HTFtargetDirectory2rliEHY, WNRAFREHEEtargetDirectory, NIE(E
ABECE {4 “state.savepoints.dir” ECERIB FRKFKsavepoint,
BRPELAE “flink-confyaml” =hi@id “state.savepoints.dir” &K EEIARY
savepointi&{z,

# Default savepoint target directory
() #8A
AP YStargetDirectoryi& {2 B IHDFSHER , flan:

bin/flink savepoint 405af8c02cf6dc069a0f9b7a1f7be088 hdfs://savepoint
BR—MEL FH i Tsavepoint

$ bin/flink cancel -s [targetDirectory] jobld

LA Ear NS MIBR—MEW, BT, ERBREPEIHZIELRIRESHITRIF. B,
FBFEILABidtargetDirectoryigEsavepointBIfEE IR, IZBRUAE
jobManagera] LAi5IaIAY

REEHT

- MsavepointikEEl ,

$ bin/flink run -s savepointPath [runArgs]

L%Lﬁ@ﬂ%ﬁﬁ—/ﬂ’ﬁﬂ, FBZAEA RIHIIRIA S E S9savepointPathig ERY

AR
runArgsEIEFFPNAFBEXNZSH, B1MHAFREEXNISHT. SR —
*i o

- RFARARERENETFIIRE
$ bin/flink run -s savepointPath -n [runArgs]
ANBRT, RFE=EitiEsavepointfPIKSEERIEIZEI B FIYRA B,
REBPHRRIRN AR T ENEF, aIliEE--
allowNonRestoredState (5 -n) IkEIRZE

BfRsavepoints
$ bin/flink savepoint -d savepointPath

LA @SS MIBR IR EFEEsavepointPathAdsavepoint.

SNR—MtaskpBEF 44 ( Chained operators ) , BEBEFHE LE—TEFH
IDSBetRiZtask, BB FHE FRIP BB FFNHEIDEA0IEERY. Fa0: 5k

( Chain ) [a->b->c]7, REettaFanECID, bfcAaEnHEC. AMRAFTELDHC
PHCID, FFPWRFoNENE, FoniEptitFHE(FHdisableChaining ()10, z545]
W

env.addSource(new GetDataSource())

.keyBy(0)

timeWindow(Time.seconds(2)).uid ("window-id")

.reduce(_+_).uid("reduce-id")

.map(f=>(f,1)).disableChaining().uid("map-id")

.print().disableChaining().uid("print-id")

AP T4 jobRI R RiF B E FRIEIESRE

8.6.1.5 Flink Client CLI 7148

A CL

Flink®E FIRICLIZN RFR:
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1. yarn-session.sh

- #JLAERyarn-session.shigsi— N EIEAIFlinkEERE, ZZRBEFIRIERH
1% . Bii— 1 E3 TaskManagersLlfIFlink EBERBIANT :

bin/yarn-session.sh

- yarn-session.shfYEthSHATLABIT LA T an S IREN:

bin/yarn-session.sh -help
2. Flink
- {ERAflinkap S BILURAZFlnk Rl , 1R BERATLAMER R E— N IEAYFlink &ER%
£, RLAMERRIUERIETT.
" ERFEFlnkERE EAI—ANRBIGNT:
bin/flink run ../examples/streaming/WindowlJoin.jar
[MERY::
BAPERZGSRRASIEESCHyarn-session/3aiFlink&EEE
= Llyarn-clustert® =iz T EWAI— 1 BN T :
bin/flink run -m yarn-cluster ../examples/streaming/WindowlJoin.jar
AR
BT S#-m yarn-clusterfE{EdlLAyarn-clustert&zliz T, ZRLiEEFIE
HMER— N FlinkEEBE kT .

" BUHFrBRIEL (BEJobID) :

bin/flink list

" EGEfRL:
bin/flink cancel <JobID>
= 2R (R ) -
bin/flink stop <JobID>
(MERLT
BGEF = LRI AIX BIEN T :
o EUHEIE: #1117 “cancel” @A, IBEMEISIZEIEcancel () 5iEER

ASAP, NRIFRLEREIENBARREEL, Flink&EAFATRIITERE
BEFRIMELE,

o (EIEfRA: “stop” SS{UERATFFlinkiE ( source ) SE T
StoppableFunctioniZORIEN, “stop” BSELERFRERREPERX
. #8tt “cancel” @54, “stop” (FIE{EIHISENMLH;E, (BEESE

fELEEN Y
- flink AR E M SE e LA A T s S IREL:
bin/flink --help

pEI=E AN

e UNRyarn-session.sh{FFE-zEL B4FERIzookeeperfidnamespace, NITE(FEFflink
runBT 4 RfEAR-yidigHapplicationID, {#F3-yzigHzookeeperfiinamespace, Hi
fEnamespace{®&E— .

2551

bin/yarn-session.sh -z YARN101
bin/flink run -yid application_****_**** .yz YARN101 examples/streaming/WindowlJoin.jar

e HNRyarn-session.shA{FF-zBcE4FERIzZookeeperfinamespace, MITE(ERflink
runBI AR EB(EA-yA8 e FERIzookeeperfiinamespace
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2451

bin/yarn-session.sh
bin/flink run examples/streaming/WindowlJoin.jar

o HNERfEAflink run -m yarn-clusterfd [BEhEEEE N BT LAFE B -yzigE— 1 zookeeper
AYnamespace,

o  FEERIEHMAN BN A LA Z—"namespace,

o FFERBINERSIERFIAIINRERT -z EIR, WEMR. ELEREEE
A, A& savepointBftB Z(FE R -zBc &Lt Anamespace.,

8.6.2 Y IEFEFEER chrome NI SER TG EEREFZIRESH
title

[a138
FAP7E(FE A chromeilIBS 28R ESFlink Web UITREIRT AR Rtitle, HrablATasks ofilit
170, BPBERET TasksBIR&/N\GIE L, TRERF &/IMERTttleiRid, E
8-62Ff7R. [EEHIBRFEANES-63F 7R,
8-62 RHETET: title
Windowed Join Example 1079e998534ef81cfa62ef3fded7cc29 (6 [o]6[ofoyo]o] [ RUNNING |
8-63 RHEIEHEE7X title
test_Window1 java a60b87e1328301973628709a6b026789 n n uu
[E1%

WNERAFIEEIchromel B ae Toix Bxtitle, £EUNT:

ISHREAMEBRIEI TR Mchrome XSS EBIRRITE, MRETT, TEE
ZTEXA.

8.6.3 a4t R IE10/11 REEFHNNEPERES

Bt

"’

NEALEBIET0/MNMTIRAESREE, B1MEFINFED B ERERAER? NES8-64
Fi7x, OverviewERxHAT=H,
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8-64 MHEIEREE

B Apache Flink Dashboard Streamin, g WordCount OoogEoog

Flinkeh AT foreignObjectTtERMIRL HIsvg R EE], {BEIE 10/ 1AL
foreignObject EHEFRREE . HEZFEAchromelliizs .

8.6.4 Y{I4bIE Checkpoint i & RocksDBStateBackend 75T AT
Checkpoint |2

53
an{atEcheckpointi& &RocksDBStateBackend s, BUHUES AR, 1T
checkpoint&{RIZAY/ERR?

[RE ST

AFEOFEABENEO, XAHEOMRSEAListState, HE—1key(E T, value
EIFEZ, 8RHvalue(EZEIREPZE(ERRocksDBAIMerge ) IR(E; & ITERTS
EiGizkeyE TFTERIvaluefdisEit

e RocksDBRJA Samerge()->merge()...->merge()->read(), %50 IEENEHRRTIE
EAERY, WE8-65FMR.

o sourceBFEBREAX T KEHUE, FiEEiENkeyEIIEE, SHwindowEF
RMIEREISIE, (FbarrierEEBEFHIRE, HREBAIFIEREER, SHwindowHEF
M ERTEIZ B @ CheckpointCoordinatoriR HIRIEHIETTHL »
CheckpointCoordinatoriA 9 REBHIVELM, NE8-66F7~.
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8-65 HEEIREE
send count: 200000 at:14894024917954
send count: 400000 at:14894024916874

send count: 600000 at:1489402491923
send count: 800000 at:1489402491963

send count: 1000000 at:1489402492006 466nuu§$ﬁ£
kend count: 1200000 at:1489402492045 T200wEEdE

send count: 1400000 at:1489402492094
send count: 1600000 at:1489402492134
send count: 1800000 at:1489402492173
send count: 2000000 at:1489402492260
—————————————— Begin get at:1489402463089
== End get at: 1489402534548
————————————— End iterator
((200000,400000),1489402534606)

snap in source

send count: 2200000 at:1489402535363
======Begin get at:1489402535775
==============Fnd get at: 1489402577386
=============Fnd iterator
((400000,800000),1489402577414)

send count: 2400000 at:1489402577795
==============Beqgin get at:1489402578462
==============Fnd get at: 1485402615442

((e00000,1200000) ,14854020619463)
send count: 2600000 at:1489402619930
1489402620571

MRocks DBZENE
BEAYEET 9.7

{{BDDGUO,IEGOGUUI.h489402660282}
send count: 2800000 at:1489402660838

((1000000,2000000),1489402702450)
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8-66 X R
iR ag

-_
OK ) X
200W+EHE % S
e - ~ .

D - (I

Source barrier Window
Operator

Flink5I N7 S8 =58 {4 RocksDBRIERFE I SEIZMRAVA L . BINAFE
checkpointiZ & J9FsStateBackend /5= o

BREZEENBRIEH S checkpointi® & J9FsStateBackend , f%0:

env.setStateBackend(new FsStateBackend("hdfs://hacluster/flink/checkpoint/"));

8.6.5 U{aZtE blob.storage.directory EtE&/home BREIE5D
yarn-session £l

|E)RR
LAPIRE “blob.storage.directory” J3 “/home” BF, FAFRBIRE “/home” T
Bl “blobStore-UUID” BISZ14, SElyarn-sessionfankM.

[E1Z

FIE1 ZEiiE"blob.storage.directory"EC BRI B “/tmp” 8(& “/opt/huawei/Bigdata/
tmp” o
$IF2 HFHFE"blob.storage.directory" B B IUR ERYEHENX BRIY, FEFIMFHFZ
BZf9ownertlR ., LATLAFusioninsightBadminfP a6,
1. (BXFlinkZERikEcE X4 conf/flink-confyaml, EcEblob.storage.directory: /
home/testdir/testdirdir/xxx,
2. BIEBER/home/testdir (BIEZ—EBRENAT) , REZBERNadminBFME.

1d admin
9998 (ficommon) groups=9998(ficommon),8003(System_administrator_186)

chown admin:ficommon testdir/ -R

MARY:
/home/testdir/ FHItestdirdir/xxx B RIEBFlnkERITSEEN T2 FEIEIE.

3. HAZPIRIREZR, H175<./binfyarn-session.sh -jm 2048 -tm 3072, AILAE
Elyarn-sessionlEE B ERINGIEBR.
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ome # 11 testdir/

admin Flcommon 40

-- 2 admin ficommon 4096 Mar 13 11:
-- 2 admin ficommon 4096 Mar 13 1

.

8.6.6 UN{TALIEIF static Y KafkaPartitioner Z3I5:49i&
FlinkKafkaProducer010 i=f7A7 iR

L1551
Flink 92 FHKE1.3.02f5, ZKafkai@REmAIEstatichIKafkaPartitionerssXIRASE]
AYFlinkKafkaProducer010EHiERERT, BEITATEIREE .
REEASWT:
org.apache.flink.api.common.InvalidProgramException: The implementation of the FlinkKafkaPartitioner is
not serializable. The object probably contains or references non serializable fields.

[E1&

Flinkf91.3.0hRA, F 7T FHEAREBRLERKafkaPartitionerfJAPIEC,
FlinkKafkaProducer010#5KafkaPartitionerSISRBIFIERAEL, =0T
FlinkKafkaDelegatePartitionerzs,

ZEENT— M RZEE, BlkafkaPartitioner:
private final KafkaPartitioner<T> kafkaPartitioner;

LFlinkfEN&%EKafkaPartitionerEtgi&FlinkKafkaProducer0108Y, EBEWT:

FlinkKafkaProducer010(String topicld, KeyedSerializationSchema<T> serializationSchema, Properties
producerConfig, KafkaPartitioner<T> customPartitioner)

-> FlinkKafkaProducer09(String topicld, KeyedSerializationSchema<IN> serializationSchema, Properties
producerConfig, FlinkKafkaPartitioner<IN> customPartitioner)

----> FlinkKafkaProducerBase(String defaultTopicld, KeyedSerializationSchema<IN> serializationSchema,
Properties producerConfig, FlinkKafkaPartitioner<IN> customPartitioner)

------ > ClosureCleaner:clean(Object func, boolean checkSerializable)

BE5c(#EAKafkaPartitionerXd g A iE— FlinkKafkaDelegatePartitioner3dsR ,, A5
BREZNSEETFI . BBFClosureCleaner:cleanRE EstaticBRiZl, X FAFIH
AYKafkaPartitionerXdgk 23Estatich, ClosureCleaner:cleanB#FiXih(al
KafkaDelegatePartitioner25AAY3Estatichk & E=kafkaPartitioner, SR -

BRARGEWNT, mEEEE—
o IgKafkaPartitionerZEgpistaticZ,

o XHLAFlinkKafkaPartitioner s2#AIFlinkKafkaProducerO10fai&R%L, AIEBSE
MAEEMIEFlinkKafkaDelegatePartitioner, i ASFEMRRTEAID
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8.6.7 oI IEFEIZEAY Flink FIF1R3Z(ESSHR ZooKeeper X{HBEF
BIRAE

)3
BIZE—NRIFlink A, 12351ES%, ZooKeeper B R TAESHBURAIFlink(E555L,
HEPRIITHEIR:
NoAuth for /flink_base/flink/application_1499222480199_0013

Bl

1. BEEEZooKeeperd/flink_baseRIBFIREE /I 'world,'anyone: cdrwa; #0
BRE, EBM%/flink_ baseE’ﬂEi&BE?ﬂ: 'world,'anyone: cdrwa, PAIG4REEIR
BEB_HE, IR, BRIESEB_HIE,

2. HTFEFlinkEESHH “high-availability.zookeeper.client.acl” BRIAS
“creator” , EMERIEBIEBNIR, HFEERFPESLERZooKeeper LAY/
flink_base/flinkB %, SEFhEIZEAIREFIHIEA T ZooKeeper ERY/flink_base/
ﬂ.inkaio

AP LUBIE LA R ER R IR

a. BEEEFIRIIECEXMHE “conf/flink-confyaml” ,

b. EXECEIR “high-availability.zookeeper.path.root” IFRiA9ZooKeeperH
=, fian: /flink2,

c. EFREXES

8.6.8 Wb IBGAE#E I URL if5ia] Flink Web

|a)H
Toixi@id “http://JobManager IP:JobManagerflix[” i51a)WebRHE .
[E1%

FR TS SR PR 7ERY T AL PHBLESR INE WebiB R 82 S5 . BAEILIBTIENEF
iRAIECE S “ conf/flink-confyaml” SRARRIEIER

1. FRIAECEIN “jobmanagerweb.ssl.enabled” FIERE=Z “false” , EAE,
1B “false” o
2. MABCEIN “jobmanager.web.access-control-allow -origin” #0

“jobmanager.web.allow-access-address” BRI S EEERITEN

IPitiiE . NSRBI, EfﬂliﬁﬁﬁﬁlﬁﬁﬂﬁlﬁLﬁ, 0. 0an:
jobmanager.web.access-control-allow-origin: ¥/ & 2EEr7ERTLHERIPHELF
jobmanager.web.allow-access-address: J/EE5EHZERTITEHTIPHELF

8.6.9 YMJ&EZF System.out.println FTENRIFAIXE R SE TR S 250
HERES 4

2R

i

Flmle&ﬁﬁ%EF' N7 System.out.printlniEid(S2FTED, ZATEBLEILEE? B
R5IETRAERERITE, WErglssBERMEEEEEL?
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B

FlinkFrBRIZ1TBEITENESITENZ YarnfI A B R T, BIAFTGLog#fsiathZE
Yarn containerZst B & Ntaskmanager.log, FrEIEARSystem.outiTEN&ESmEE
taskmanagerout¥{4, EEHAIVINT:

1. HEHAFlink[R4EWebIAmE

2. fKoxAMITask Managersiigs->LogsakStdoutsBEE HEER -

& Apache Flink Dashboard Task Manager
Metrics

= Running Jobs .

Overview
® Completed Jobs
i Task Managers 29391 1 0
£ Job Manager

Memorv

FeE W sSAESTaskManagenz{T B &SR 73 TED:

ikl

aicE W sSHESTaskManagenafT U;j\FHEIJE, WESHERHEE
taskmanagerlog, TiAFERWebIEHITEEHBNBAEER

1. 1|&E$ZEF'*“‘E’J@E§3Z1¢ “conf/logbackxml” , FEXEFRFRINMNITEHEEEE
2, IBtr S IRIEEEHITIES .

<appender name="TEST" class="ch.qos.logback.core.rolling.RollingFileAppender">
<file>/path/test.log</file>
<rollingPolicy class="ch.qos.logback.core.rolling.FixedWindowRollingPolicy">
<fileNamePattern>/path/test.log.%i</fileNamePattern>
<minindex>1</minindex>
<maxindex>20</maxIndex>
</rollingPolicy>
<triggeringPolicy class="ch.qos.logback.core.rolling.SizeBasedTriggeringPolicy">
<maxFileSize>20MB</maxFileSize>
</triggeringPolicy>
<encoder>
<pattern>%d{"yyyy-MM-dd HH:mm:ss,SSS"} | %m %n</pattern>
</encoder>
</appender>

<logger name="com.huawei.bigdata.flink.examples" additivity="false">
<level value="INFO"/>
<appender-ref ref="TEST"/>

</logger>

2. E#Eslyarn-session.sh, 2315
(MARY::|

BEX ATEEE T i8f2<file>/path/test.log</file>, FHRIEFZZITAERIAR (flink-
confyamlEcEAF ) BRIRMHZE R TILSRIE.

SCASRRZA 01 (2024-12-06) WRIXERE © EARTERARBRAE 242



MapReduce fg5%
Friisrs (LTS hR)

8 Flink FF&$5r (Z£t&EH )

8.6.10 Y[{aJ&bIE Flink {FEHECE State Backend 73 RocksDB Ad#R e
GLIBC jRZN|a)zR

a2

ARERE

Flink{E$2 & State BackendIRocksDBRY, 1Z{TIRAI FEEIR:

Caused by: java.lang.UnsatisfiedLinkError: /srv/BigData/hadoop/datal/nm/usercache/***/appcache/
application_****/rocksdb-lib-****/librocksdbjni-linux64.so: /lib64/libpthread.so.0: version "GLIBC_2.12" not
found (required by /srv/BigData/hadoop/***/librocksdbjni-linux64.s0)

at java.lang.ClassLoader$NativeLibrary.load (Native Method)

at java.lang.ClassLoader.loadLibraryO(ClassLoader.java:1965)

at java.lang.ClassLoader.loadLibrary(ClassLoader.java:1890)

at java.lang.Runtime.load0(Runtime.java:795)

at java.lang.System.load(System.java:1062)

at org.rocksdb.NativeLibraryLoader.loadLibraryFromJar(NativeLibraryLoader.java:78)

at org.rocksdb.NativeLibraryLoader.loadLibrary(NativeLibraryLoader.java:56)

at
org.apache.flink.contrib.streaming.state.RocksDBStateBackend.ensureRocksDBIsLoaded (RocksDBStateBacken
d.java:734)

... 11 more

EITHNRFENRFMEFAERIRFRAEAE, IERGLIBCRIRAFRTRS

{§3strings /lib64/libpthread.so.0 | grep GLIBCHp$EEGLIBCEBMRAMET2.12,

SNRGLIBCIRAXIR, NFEEERSBRSRAS (1th2.12) B HEiRE
"lit;pthread—*.so" (=, XE—MHEXH, WITRRFEES RIS CFTEmAIS 4D
).
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e (EBEEL)

Flink FF A1

9.1 Flink R FBFF& &N

=y
Flink2—MIBNERTRAMBE S IR EIER, HROR— MR THIES KUK
FHITENRRIRLES S, SHRARRERLE, RIRSRROFRRLE

51%.

FlinkExi&@ S RN A S 2EATIERVEUELLE ( Data Processing ) 155 BHA
pipelinefhIBEHE, FIEEMR, BIRETSEN.

Flink$ sz AR 0E9-1Fh7= o
9-1 Flink 5 AR4%

£

i
8 E K
E B ‘E 2 E
s Cd 23
o
= DataStream AP

Stream Processing

E Runtime
- Distributed Strearming Dataflow
g Lasezal Cluster Cloud
ﬁ Single TWVM Standulone, Y ARN GCE, EC2

FinEESRIAR A B AR AT T, AT R, T E3a

e DataStream
e Checkpoint
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A2
&F

&0
Job Pipeline

[=E S

Flink 224940 E9-2F 7=

9-2 Flink 2243

(Worker)

{Worker)

TaskManager

Task = Task = Task
Slot Slot Slot

TaskManager

Task | | Task = Task
Slot Slot Slot

| Memory & I/0 Manager |

l Memory & I/0 Manager |

LR
MNetwork Manager <Data 5treams> Network Manager

Actor System . ” F:cl:or System
Flink Program N 7
\“\ \‘-\ Task Status ‘,r" fr."
- ‘\‘ %, Heartbeats / ‘;"Depioy/Stop,f
Program | A \\ Statistics | /' Cancel Tasks
Pataﬂaw'-" oot \,\ A ], / Trigger
G{jpt“'nize_;j / Client by p;ais Statistics & Y f //Checkpor‘nts
raph Builder T {?suits \‘\ Y //
sioi o T Lomemal " JobManager\\ |~
Submit job e : Y 4
(send dataflow) Cancel /™ F, Actor System l
update job Dataflow Graph Scheduler
C‘ﬁ Checkpoint
Coordinator
(Master / YARN Application Master)
FlinkEBNMNRBABE=135:
e (lient
Flink ClientE=Z45 PRI @Flink RFIRIZAPES CRIUELL ) B98I,
e TaskManager
FlinkZZRAOWSHITT =R, PUTEARAFES . TaskManagera]LAEZ1, &
“MTaskManager&B¥ss,
e JobManager

Flink RZEREET =, SEAMTaskManager, FREEHF{ESIERLL
TaskmanageriflfT. JobManagerfEHAE FallABE 24, BRE— £
JobManager,

Flink REFIRMAYKERE

{RRBTEE
RMAmMSRATIERIREIEEE S .
Exactly Once
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RILF LRI, (RIEMEEHIEEIERLGE—IX

HA
JobManagersziFE &R, RIELRERHE,
IKEY ERe

TaskManagersz 5 Fai/kFT E.

Flink Fr&#ZO &7
Flink DataStream APliZ{{tScalaflavamfESHIFH AL, WFE-1F.

2£ 9-1 Flink DataStream APl =1

- 12 18

Scala API HEfitScalaiESHIAPI, IRMELTIE. join. BO. REFHIEL

IBREN . HTFScalaiBESEIESE, HEFAPERMScalaizO
HITREFTAR.

Java API RittavaiESHIAPI, RIITIE. join, BO. REFHIELE

P
Be o

Flink E2AHE&

DataStream

HIER, BIBFlnkRZFAIBEIR/NEIRETT, ZEIERTRVBINIREZSN,
AL @I Socket. KafkafIXHFRRAEN, FEFINkRFANIES, @idSocket.
KafkafIM{ESimBEIINBR S, X EFlnkASZOEES .

Data Transformation

HIEQIEETT, S¥—Z | DataStreamigifapk— N #AYDataStream,
BARLISITILE:

- —X—BYEE: WMap.

- —X0. 15 aYEER: dFlatMap.

- XS0k 1RIEER, dNFilter,

- BXJ1EER, WUnion,

- ST REHEE, fwindow, keyby,

CheckPoint

CheckPoint2FlinkEELMES AT . REEAWNH o 2SI AT LURIEN BAEZT
IR EIEME, NANMERSEBNE—MOERIRKE, RIEETENEL
IE—x (Exactly Once) ,

SavePoint

SavepointZ ISP AWEFERRFE checkpoint, LUERFRILIL(E
HERMESHITHR . FRERESIKEIZRE NsavepointZHERPIREFTFIRIRE
B17, RIEEERIERIFESE S
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BB TIEN A

MRSH45I TFEFREN b Fohttps://github.com/huaweicloud/huaweicloud-mrs-
example, DT HEMRSEEHELEAINRAD ST, RE THEHFESEI RIS
£, BDASREXZLAEXIMAVEFGIE IR,

HBIMRSIRELATFlnkiBXH#GI T2, £EERIEEN “flink-examples/flink-

examples-security” ,

EiEE R

73 “flink-examples/flink-examples-normal” :

& 9-2 Flink HBXAFFITFE

FlinkCheckpointSca
laExample

REBITHE 1A
FlinkCheckpointlav | &ECheckpointilHIFEFAIN FBFF &=
aExample BERPEESR DSBSV hEODMIENS, H

HEMRSFAE—E, B SNAXISEHRERE, &1
BFRRSEEEL TR —RPRZS
X EIHENRIES WFlinkFFFCheckpointiEFIiERR

FlinkHBaseJavaExa
mple

BITFlink APHENIEESHBaseHIBIN BB &3~ o
X EIFENEBIES WFlinkiZEHBase = £ FIFEF -

FlinkHudiJavaExam
ple

B Flink APWEWESHudigIRRIR FAF A
XU SHENBIES RFlinkiZBHUdiRFEGIER .

FlinkKafkalavaExa
mple

FlinkKafkaScalaExa
mple

EKafkaE = HiEZEHIREFIIN AT ARG,

BiTiERflink-connector-kafkat&thagiz [, £r-FEERE
&

X SIFHENRIFES IFlink Kafkatt Btz

FlinkPipelineJavaEx
ample

FlinkPipelineScalaE
xample

Job Pipelinef2FRIN AFF &~
EX W EIH=/14Bi52 IWFlink Job Pipelinet£fIi2RE .

AEIobB B4 10000581, AEERIZjobRY
NettySinkEF 0 Rl &ix. BIMNENobIERITIENE, 235!
A — i EIREFHFTEN L .

FlinkRESTAPlJavaEx
ample

B FlinkServerfYRestAPIBIZFH IR FAFF &3~
BFAEFENBiES M FlinkServer REST APIREFITER

FlinkStreamJavaExa
mple

FlinkStreamScalaEx
ample

DataStreami2FFRIN BFF &~ o
BEWEIZENEBiEZS I Flink DataStreamiEfliERE
BERAREENTNMERERNEMNEEENENEEYR, 5
B KMNENMNAEERcsVIETNER, BT Flink 2R3
FIGNSERY Beit St MEET EfE T 2 NITRI N EER, &
EXMAIN NIEREERITHEE
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FlinkStreamSqgUoin
ScalaExample

BB T2 E[i1)5
FlinkStreamSqgUoin | Stream SQL JoinfEFRIN FHF & 3~61 .
Example HEXWSIHENEFESIFlink JoinBEBliER .

BREFEAFlinkI 18V HSUIEN1 FHERICR, BRICRE
THFRENMER, 8FERF. M3l Fi¢. mB—Flink
WSS2EARERKENFHRICR, HRICRZAFNEF.
ISR SEEISERSRILMRIR L 552 R RICRAVAB R B FE
AXEF, WS EIERTHRSEIRTEE.

flink-sql

EREFimEd jarfELR3ZSQLIEWAIN FBFF & 7B o
HEXISIHENBIES WFLlink JarfEIHRZSQLEEGIRER:

pyflink-example

#EftPythonizEKafkafEdlF1PythoniZ3Z SQLIEIVAIHEAI
BRI SIHRNEIFS WPYFlinkFHITER

9.2 Flink N AFFARIENE

Flink RZ iR & RIE

Flink P& RIESE U TS5
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9-3 Flink K HiZ R &Rtz

( Fri
Y

TRREFRLE

v

EEAEHIEITING

v

EE1E

Y

BT aELE

v

WIEFIETIET

v

ESEFIETER

=== -

v

( Al ) BitiE=

( L

)

& 9-3 Flink R FEFF&RAYRAZSEA

BYER 15388 SERY
ZﬁEEZME% EFRFENART, FETREFUNKAIIEREEE, FlinkEZAHES
ESFFAF | FlinkfIR BfEES2 i ERScala. JavalmfMES#H | ESAMN BT
ZTIRE TH%. HFFRIDEATE, BRIEESHA | AKiE
EESHAAINMERE .. FlinkA9IZ{TIREEDFlink
ZRin, BREESSHREPIRIITENERE.
HEETE Flinkigt THEBIFER, SIS ARSI TIERT | SAHESE
BFREY, EZETLMRIEIES, #i#E—\Flink | FlinkiEFIILE
TI%=.
RiEIH=FF | BT Scala. JavaFfh REESHRGITIZE, # | FFAFlLnkiA
EIiE B IRIE T ERFlink Z 2M4R Rz .
wmIFFIET 58S APBHRIFIIRERmEFIRRRIET. iEFAN
EdE Flink Sz
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BhER 3388 SETRY
EEEFE | ERETERASERPISENEET, BRE | BEFlinkiE
TR ATLEITUIEE NS TR LR
BIEE | COLMRIBRES TR, WERETEN, & | ArHgfesET
HMAsH R EIHEER, 9 “ FlinkiAg
TRERE, EETH TREHIEST . 13

9.3 )&% Flink MAFEFE

9.3.1 EBAMN A AINE

HEETTARE
EHHTRIBFTRN, EEEMNFTRIE TSR 4R .

& 9-4 FFRINE

IR izl
IRMER SR o FFRIME: WindowsE%k,

o IE{TIREE: Linux&E%k.
?%%%Ezmmﬂaimﬁir%, EITIMER B IER IS TFENEE
1HBo
ZHEIDK FERINETINENERERSE, IRAERNT:
ARSSIRFNIZ Pini 2 3FeEEfB™HIO0penI DK, AFiFEiE,
X F 2= RN AES | FASDKEM)arizTER F N HERHY:
o X86EFiF:
- Oracle JDK: 3%1.8kR7A;
- IBM JDK: 1%1.8.0.7.20%01.8.0.6.15kR A
e ARMZERif:
- Open)DK: 33%1.8.0_272hA ( EB¥B™IDK, Ai@ig
SRR PIRRRER R “IDK” SUUETIRE)
- E5RIDK: %351.8.0 272kRAK,
508
o ETFZEER, REWRIIFTLS VI2RLL AN

e |IBM IDKEKIARSZIETLS V1.0, &fFFIBM IDK, BEERFEISH
“com.ibm.jsse2.overrideDefaultTLS” A “true” , &ERFAILE
BFSZHETLS V1.0/V1.1/V1.2, #IEAIE&Zhttps://www.ibm.com/
support/knowledgecenter/zh/SSYKE2_8.0.0/
com.ibm.java.security.component.80.doc/security-component/
jsse2Docs/matchsslcontext_tls.html#matchsslcontext_tls,

o ERIDKIFMIEE RS https://www.hikunpeng.com/zh/
developer/devkit/compiler/jdk.,
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ERIN 588

REMEEIDEA | BFFRFInkRAREFNIR, lRAZEKR: 1417,
Z4EScala ScalaFFAIMERNEAREE .. IRAZEK: 2.11.7,
ZAEScalalflt ScalaFFRIMEMEARE . RAEK: 154,

Z#Maven gﬁf$iﬁﬁgg$ﬁﬂﬁo RTREEE, BEFREFREGRE
7-zip BFMEE “*zip” 1 “*rar” i, Z¥57-Zip 16.04hRA
Python3 i?iﬁﬁﬂink PythonfEl . HRASZER: Python3.682LAGHR

EFRIEITIRE
HITMBAAR, SERESIEOETENTNE, BFRIENBERETIE
o
o WMRFEALNuIMEENRER, SEESTEEREPIHNLInUXT SFEEEMEX
BeE N,
a. HEPEPLREZRIR, HIIZEFIRLZEBFEA “/opt/client” ,
E sl 2eata SERNEERIE—, [HaE/NF5o.,
ERfMastert Rk E Core T mERAE R SEEHNT RFEHRAMRSER
i, MRSERHIIMNEFIRIL IR SE £ SEBMRSE i,

b. & RFusionlnsight ManageriH, FHEMHERIRNGBEEFEETRFF
fRIE, AELrootFIFEREEED R, HEAEKHERRRERET, 24
“FusionlInsight_Cluster_1_Services_ClientConfig\Flink\config” E&{2TRIER
B BEXHEERIRTR, NERSESENERFELjar8RBR0
“conf” BRT, AFELEEN, #lan “/opt/client/conf”

BN FiRE e “Fusionlnsight_Cluster_1_Services_Client.tar” , &
B2 NEEET =AY “/tmp/Fusioninsight-Client” :

cd /tmp/Fusioninsight-Client

tar -xvf Fusionlnsight_Cluster_1_Services_Client.tar

tar -xvf Fusionlnsight_Cluster_1_Services_ClientConfig.tar
cd Fusioninsight_Cluster_1_Services_ClientConfig

scp Flink/config/* root@ &% 77m/PH1L [opt/client/conf
FERE N HRBBINZERI-5FR.

* 9-5 BN
XHBIR YEF
core-site.xml BEEFlinkiFHS .
hdfs-site.xml BCEHDFSIEHSE
yarn-site.xml BeEYarniF S,
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XA YER
flink-confyaml FlinkZ Pimlic & 315

KB P I
ALLEPRIIET, RASEINREERHHE ‘hosts” ¢, BRE
“Jetc/hosts” XHHEBASERRTANINGES, WKaS, BBEF
ENEHIREER T “hosts” XARAIEEIEPIRHTED Rilhosts i

5,

R R SRS ENEMS LEE.

(|I% ) EimfTPythonfEdl, TBEWMCEWT: (ERFMRS 3.3.0%LASHR

x)

FERroot AR ERIinkEFinLEL R, FRUNTHISWARNEE/MIN
ZAEPython 3.68KLAGARAN

python3 -V

BN python3Z2EIRIR, LEEIRIZN “/srv/pyflink-example” , H1TLA
Tap$L&virtualenv,

cd /srv/pyflink-example

virtualenv venv --python=python3.x

source venv/bin/activate

HATUTHSEEFmTREBER T “Flink/flink/opt/python/apache-
flink-*.tar.gz” XHE#IZ “/srv/pyflink-example” ,

cp EFin&2EHR/Flink/flink/opt/python/apache-flink-

* tar.gz /srv/pyflink-example

PATLA T @ SR RKNE, Bl FRIRZR=KEI.

python -m pip install apache-flink-libraries-*.tar.gz

python -m pip install apache-flink-/&fZA=.tar.gz

Successfully built apache-flink
Installing collected packages: apache-flink
Attempting uninstall: apache-flink
Found existing installation: apache-flink x.xx.x
Uninstalling apache- flink-x.xx.x:
Successfully uninstalled apache-flink-x.xx.x
Successfully installed apache-flink-x.xx.x

9.3.2 S AF#EE Flink B T2

BEIn=

FlinkE X IZ MESIREAFGITIE, B8Javattfl TIEFScalat I TiEE, HHEPR
E%‘J}j Flin kI*EEE o

ft¥dlavafiScalaAEESIIE, HEABEE,
ATREEBIAS N avatt fiE o6, BIERIEME9-4Fhx .
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9-4 S NFHITIERIZE

‘ R T

q

[ FEE i L FR 5 AIDEA

qu

‘ MR R

]

[ 2 IDEA SR 0 5% o

BRIFER

ST SERDMRSRAFEREGITRE, KEWEAIRBBEERT “src\flink-examples” B
FRTHIREG TIESEFE “flink-examples-normal”

(11 %88
o EZEHEHKT, FKEY “src\flink-examples” TRI#EGI T2 flink-examples-security
o HEEBERXT, FKEX “src\flink-examples” TARIEEE) TF2flink-examples-normal,
ST ESAEHITIZZAI, Intell) IDEAZEH{TEEIDK.
1. #TFFintelli) IDEA, BE “Configure” THi%HH.
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3.

9-5 Choosing Configure

Jl] Welcome to Intelli) IDEA

D |

IntelliJ IDEA

Pela

W

1% Create New Project
¥ Import Project
1 Open

¥ Check out from Version Contral

# Configure » |Get Help
£ “Configure” THZEFEE “Project Defaults” .
9-6 Choosing Project Defaults
I welcome to Intelli) IDEA =] @ =

D |

IntelliJ IDEA

AR

W

1f Create New Project
o Import Project
3 Open

¥ Check out from Version Contral -

% Configure v Get Help ~

Settings
Plugins
Import Settings
Export Settings

Project Defaults »

£ “Project Defaults” ZZEEARIEIE “Project Structure” ,
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9-7 Project Defaults
9 Welcome to Intelll) IDEA el = ==

P |

Intellid IDEA

Version 14.1.3

IF Create New Project
¥ Import Project
[ Open

¥ Check out from Version Contral «

4 Configure +  Get Help +

Settings

Plugins

Impart Settings
Export Settings
Check for Uodate

Project Defaults »

etting
Project Structure

Run Configurations

4. TE¥TFFRY “Project Structure” REA, 1EE “SDKs” , BHEFEINSARIMIDK,

& 9-8 70 JDK

Project Structure for New Projects

u, SDK

Project Settings

Project .
[ Mobile SDK

Libraries +,. Intelli) Platform Plugin SDK
i + Kotlin SDK

D Android DK

¥4 Flex/AIR SDK

¥2 Flexmojos SDK

Globkal Libraries

Froblems

5. 7E3¥HAY “Select Home Directory for JDK” &, EIEXIMNAVDKER, ABE
E “OK” o

XH5ERA 01 (2024-12-06) IRIERE © EATITERARGIRAT 255



MapReduce 5%
Fr&RtERS (LTShR) 9 Flink FF&R1ER (EBER )

9-9 i%&#E DK BR

Select Home Directory for JDK x

# O L S

CihJavahjdk1.8.0.102 +

I]@
|

= Hide path

Lo

? Documents and Settings
elite
ePrint iRight Printer
e50K_UC
FAWinlnstallerLeg
FilePackage
Hdpleg
ideploy
idplite
IdpTracelog

IrmTool

{VVVVVVVVVV

Java
> bin
> jrel.8.0_102
> lib

. T T I
Drag and drop a filz into the space above to qu TR kDCate it in the trea

e Cancel
6. SSRKIDKIEIRE, B “OK” TREcE.
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9-10 52k JDK BcE&

Project Structure for New Projects x
+ -
& Name: 1.8
Z18
Project Settings
Project JDK home path: | C:\Java\jdk1.8.0_102
(frzrs | Classpath | Sourcepath | Annotations | Documentation Paths
Platform Settings Ci\Javahjdk1.8.0_102\jre\lib\charsets.jar ¥
E C\Javahjdi1.8.0_102\jre\libtdeploy jar

CiJava\jdk1.80_102\jre\lib\ext\access-bridge-64 jar
C\Java\jdk1.8.0_102jre\lib\ext\cldrdata,jar
C\Java\jdk1.8.0_102jre\lib\ext\dnsns jar
Frefaes CiJava\jdk1.8.0_102\jre\lib\ext\jaccess jar
C\Java\jdk1.8.0_102\jre\lib\ext\jfert jar
C\Java\jdk1.8.0_102jre\lib\ext\localedatajar
CiJavajdi 20_102\jre\lib\ext\nashorn.jar
CiJava\jdk1.80_102\jre\lib\extsunec jar
C\Java\jdk1.8.0_102\jre\lib\extisunjce_provider jar
C\Java\jdk1.2.0_102jre\lib\exthsunmscapi.jar
C\Java\jdk1.8.0_102yjreVlib\extisunpkesT1 jar
C\Java\jdk1.8.0_102\jre\lib\extizipfs jar
C\Java\jdk1.8:0_102jre\lib\javaws jar
C\Java\jdk1.8.0_102\jre\lib\jce jar
C\Java\jdk1.8.0_102jre\libAjfr jar
C\Java\jdk1.8.0_102jre\lib\jfxswtjar
C\Java\jdk1.8.0_102\jre\lib\jsse jar
C\Java\jdk1.8.0_102\jre\lib\management-agent jar
C\Java\jdk1.8.0_102\jre\libA plugin jar
C\Java\jdk1.8.0_102\jre\lib\resources jar
C\Java\jdk1.8.0_102\jre\lib\rtjar

Global Libraries

(7] Cancel Apply

B3 (0NE) NREANScalaiZESHAEMN TR, EEEEIntelli) IDEAFZREEScalalfiftt .
1. 7£ “Configure” THZEH, B “Plugins” .

] 9-11 Plugins
"l Welcome to Intell) IDEA =

P |

IntelliJ IDEA

|
on 14.1.3

Ver

ol

1¥ Create Mew Praoject
o Import Project
[ Open

¥ Check out from Version Control +

# Configure v Get Help «

Settings

Import Settings

Export Settings
Check for Update
Project Defaults »
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2. £ “Plugins” M@, #&#FE “Install plugin from disk” o

9-12 Install plugin from disk
I Plugins @

@. ) Show: | All plugins ~ |

Sortby:name ~ - Android Support

Version: 10.1.1.0

* Android Support

I

i Ant Support Supports the development of Open Handset Alliance Android
i Bytecode Viewer applications with IntelliJ) IDEA.

i com.huawelicp.dkit.intellij

ji“ Copyright

i Coverage

i CVS Integration
s

i Eclipse Integration

EditorConfig

T W ow %

Gauge
Git Integration
GitHub

Gradle

=% =%

Groovy
i hgdidea
”

I18n for Java

O I < I I < I I < < I < < < <<

¥
Check or uncheck a plugin to enable or disable it.

Install JetBrains plugin.. ‘ | Browse repositories.. | | Install plugin from disk... |

m Cancel | [ Help |

3. 7& “Choose Plugin File” TU@E, EEXINIRAAIScalat@FE, BE “OK” .

9-13 choose plugin File
I Il choose Plugin File =]

JAR and ZIP archives are accepted

#SOING ERX O & Hide path

| Ersoftware\flink\scala environment\scala_plugin\scala-intellij-bin-1.5.4.zip [t

[ IdeaProjects
C11dp
[ share
[ software
[ flink
[ scala environment
[ scala_plugin
| scala-intellij-bin-1.5.4.zip |
[ software for test
[ eclipse
[ jd-gui-windows-1.4.0

Drag and drop a file into the space above to quickly locate it in the tree.

| Cancel | | Help |

4. 7£ “Plugins” TRME, B “Apply” ZZEScalalifss
5. 7E3¥HAY “Platform and Plugin Updates” TR, 8 “Restart” , {FEECESE

Z
o
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9-14 Platform and Plugin Updates

-

I Platform and Plugin Updates [==27]

? Restart Intelli) IDEA to activate changes in plugins?

-

HR4A BlavatFfl TS ANEIDEAR,
1. ¥JFFIntelli) IDEA, £ “Quick Start” TImEIEE “Import Project” .

FE, SINSERASNIDEATR, EalLAMIDEAEREERERIN. &F “File >
Import project...” SANTIE,

9-15 Import Project ( Quick Start T3H )

I Welcome to Intelli) IDEA [= ][ = |[=]

D |

IntelliJ IDEA

Versior

3% Create New Project

o Import Project

Open

¥ Check out from Version Control

# Configure ~ Get Help ~

2. IEEREFSNRHGIIERE, RERE “OK” .
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9-16 Select File or Directory to Import

.

I Select File or Directory to Import @

Select directory with existing sources,

Eclipse project (.project) or classpath (.classpath] file,
Maven project file (pom.xml),

Gradle build script (*.gradle).

#OSINLG EX D Hide path
| E:\DataSight_Flink_Examples\flink-examples-normal\FlinkStreamJavaExample 4

[ FlinkCheckpoint)avaExample
3 FlinkCheckpointScalaExample
[ FlinkConfigtablelavaExample
[ FlinkConfigtableScalaExample
[ FlinkKafkalavaExample
[ FlinkKafkaScalaExample
[ FlinkPipelinelavaExarmple
[ FlinkPipelineScalaExample
[ FlinksqllavaExample
[ FlinksglScalaExarnple
I 1 FlinkStreamJavaExample I
[ data
[ sre

-
& pom.xml

[ FlinkStreamScalaExample

Dirag and drop a file into the space above to quickly locate it in the tree.

| Cancel | | Help |

3. EEMEFENFEREIETRE, ARRE “Next” .

SCASRRZAS 01 (2024-12-06)

IRIERE © EATITERARGIRAT 260



MapReduce 5%
FrRtERS (LTShR) 9 Flink FF&R1ER (EBER )

9-17 Create project from existing sources

| Import Project @

| © Create project from existing sources |

() Import project from external madel

(& Gradle
m Maven

[0 || cancel ‘ | Help ‘

4. FIASABRINIRESZIR, BE “Next” |
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9-18 Import Project

(3

| Impaort Project @
Project name: FlinkStreamJavaExample I |
Project 10cati0n:|| E:\DataSight_Flink_Examples\flink-examples-normal\FlinkStreamJavaExample I |

Previous | | Cancel | | Help

5. HASAIEMNrootER, EIARIE, B “Next”
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9-19 Import Project

I Import Project [==]
Source files for your project have been found. Please choose directories that will
be added to the project roots. These paths correspond to default (root, unnamed, top level) packages.
MNote: the program will recognize only those source files, that are located under these directories.
E:\DataSight Flink Examples\flink-examples-security\FlinkStreamJavaExamplesrc Java
Mark All | | Unmark All
Previous | [ Next ] Cancel ‘ Help |

6. HRINDEABRNIRBIRIKEEE AN I AIRIREEYS, BUARIE], BdE “Next” o
7. WHATRZERAIIDK, ARSE “Next” o
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9-20 Select project SDK

Project Structure for New Projects

x
« =
Name: | 1.8
=18
Project Settings -
Project JDK home path: | C:Java\jdic1.8.0_102
Libraries Classpath | Sourcepath | Annotations | Documentation Paths
Platform Settings C:\ava\jdlk.8.0_102\jre\lib\charsets.jar +
CiVJavajdlk1.8.0_102\jre\lib\deploy.jar
C:\Java\jelk1.8.0_102\jre\lib\ext\access-bridge-64.jar
Global Libraries

C\avaljdk1.8.0_102\jre\libhexticldrdata jar
C:\ava\jdlk1.8.0_102\jre\lib\ext\dnsns,jar

Problems CitJava\jdlkc.8.0_102\jre\lib\ext\jaccess jar
C:\ava\jlk1.8.0_102\jrelib\ext\jfxrtjar
Ci\Java\jdic1.8.0_102\jre\ib\ext\localedata jar
C:\ava\jlk1.8.0_102\jré\lib\ext\nashorn.jar
C:\ava\jdk1.8.0_102\jre\ib\ext\sunec jar
C\Java\jlk.8.0_102\jre\lib\ext\sunjce_provider,jar
C:\Java\jdk1.8.0_102\jre\lib\ext\sunmscapi,jar
C:\Java\jelk.8.0_102\jrelib\ext\sunpkes1 1 jar
C:\ava\jdk1.8.0_102\jre\lib\ext\zipfs jar
C:\Java\jdi.8.0_1024jre\libAjavaws.jar
C:\Java\jdk.8.0_102\jre\libjce jar
Ci\Javaljdk1.8.0_102\jre\fibAjfrjar
C:\ava\jelk1.8.0_102\jre\libjfeswt jar
CiMJavaljdic1.8.0_102\jre\lib\jsse jar
CiMava\jdk1.8.0_102\jre\li\ management-agentjar
C\Java\jdicl.8.0_102\jre\lib\plugin.jar
C:\ava\jelk1.8.0_102\jre\lib resourees jar
Ci\Java\jdlic1.8.0_102\jre\ibArtjar

[} Cancel Apply

8. SAER, BE “Finish” , IDEAERERSANRIFHITEE.

9-21 SAER
| Il Import Project = |

No frameworks detected.

Previous ‘

Cancel | Help |
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9-22 E8ANIRE

-

I FlinkstreamJ)avaExample - [E\DataSight_Flink_Examples\flink-examples-sec
File Edit View Mavigate Code Analyze Refactor Build Run Tools
com ; [£] huawei ; [£] bigdata ;

FlinkStreamJavaExample ; [ src
Q = | B I

G- Project -

T
';E__‘ FlinkStreamJavaExample
al Jdea
Ji data
w src
'§ com.huawei.bigdata flink.examples
.__*.-'-_."__ c’ FlinkStreamJavaExample
gp! Il FlinkStreamJlavaExample.iml
@ pom.xml
il External Libraries

RS SAEFIREBRarE,
NSRBI FRR G S TURERRIFGI TI2AES, EEcEFMavenfs, BXKjarEE

Bz T3, AFFNRM.

AR

LEEGMIBERE L FusioninsightfB4AY, fFlalKafkas, BEXIRFusioninsight?BEHAYARSS IR
g% BRERFFINKRERE . HOITIENNAMRREFE, B2 IR TRNESEE

L6 (ONiEk) MRSANScalaiESHARFGIER, EEEANTEREES.

FEIDEAZETR, %% “File>Project Structures...” # N “Project Structure” THE

1.
&E “Modules” , EHRTIEETR, AFAREERE “Add > Scala”

2.

265
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9-23 i%4% Scala iIE=

2l Project Structure

Problems

Rl FlinkStreamScalabxample |
Project Settings [ New Module
Projoct =t ] Import Module
Framework
@ Find Usag Altsf7 | Android New... | | Edit
Ubraries T Evoand Al ColNumpad 4 P Andreid-Gradle
Facets . xpan ri+NumPad + | o Groowy | Scope | 4
Artifacts Java-Gradle . -
. Move Module to Group b o
Platform Settings = = 4+
= ST .
Global Libraries P

Dependencies storage format: | Intelli) IDEA (.iml) n

it

3. SIDEARJLARA!EScala SDKRY, EIRERE, EEmFAKjarel, ARRE
“OK” F_‘z%iﬁ%
9-24 Add Scala Support
I Add Scala Support @
Use library: | | [3 scala-sdk-2.11.7 | Create... ‘
scala-sdk-2.11.7 library will be used Configure...
| Il
4. HERFTHRFIHScala SDKRT, FEBETEIE,

a. BTk “Create..”
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9-25 Create...
J add Scala Support @
Use library: | [ scala-sdk-2.11.7 n I Create.. I

scala-sdk-2.11.7 library will be used Configure...
BN (] (]

b. 7£ “Select JAR's for the new Scala SDK” TRmEE®E “Browse..” .

9-26 Select JAR's for the new Scala SDK

I select JAR's for the new Scala SDK @
Lacation Version Sources Docs
e R —
Maven 211.8 ] ]
Maven 2117 ] ]
Maven 2.10.4 o J
Maven 2.9.2 ] ]

| Download... | || Browse.. | m @

Cc. 1£ “Scala SDK files” TRmEi%iF¥scala sdkBF, B “OK” ,
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9-27 Scala SDK files
| J Scala SDK files @

Choose either a Scala SDK directory or Scala jar files (allowed: binaries, sources, docs)

- i | B X (%] E_L% Hide path
| C:\Program Files (x86)\scala I &

[ Reference Assemblies
[ rTools
[ sbt
I [ scala I
[ api
[ bin
[ doc
Blib
[ Sogoulnput
[ SogouWBInput
[ Source Insight 3
[ 5PESS.0
[ Ssymantec

[ tools upgrade

[ UltraEdit

1 weknow

1 Windows Defender

P anrte e na sl
Drag and drop a file into the space above to quickly locate it in the tree.

n Cancel Help

5. REMN, BE “OK” RFRE

& 9-28 I8 ERIN

Il Project Structure =] |
¢ o + -0
i

Nome: | FlinkStreamScalaExample |

e [Sources] P | Dependencies|

Module SDK: | 2 Project SDK (1.7 n

Fess Export | | Scope
[3 1.7 (java version "1.7.0 60")

Project

i

Libraries

Artifacts
Platform Settings
SDKs

[ scala-sdk-2.11.7

Global Libraries

Problems

Dependencies storage format: | Intelli) IDEA (iml) -

7 REIDEARIN A RIS, MRRELESERER,
1. 7EIDEAETR, 1%&#F “File > Settings...” o
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9-29 j%#% Settings

2|l FlinkStreamJavaExample - [E\DataSight_Flink_Examples\flink-example

MNew
3 Open..

Eeocpen Proje

Close Project

dit View MNavigate Code Analyze Refactor Build Run

T
¥ 3m ) 51 huawei  E1 bigda
*

a.
b.

0

?f.

Settings...

=2 Project Structure...
Other Settings

Import Settings...
Export Settings...
Export to Eclipse...

Save All
Synchronize

Invalidate Caches / Restart...

Export to HTML...
Print...

Add to Favorites
File Encoding

Line Separators
Make File Read-only

Power Save Mode

Exit
|

IRIBECE

Cirl +Alt+5hitt+5

k
mples

le

Ctrl+5
Ctrl+Alt+Y

£ “Settings” THE, EBFF “Editor” , 1%&#F “File Encodings” .
2RIFEGMAY “IDE Encoding” 1 “Project Encoding” BYTHIAEAR, #EEF

“UTF-8” ,
B “Apply” MAEEE.
BE “OK” ZRRISECE .
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9-30 Settings

T Settings =]
‘(CL ) Editor : File Encodings = For current project Reset
Appearance & Behavior IDE Encoding: UTF-8 ~
Keymap [Project Encoding: [UTF8 -] |
Editor
Override Encoding for Files/Directories
General
Colors & Fonts To change encoding Intelli) IDEA uses for a file or directory, dlick an item and then select encoding from the Default
Encoding list.

Code Style =

Inspections = Built-in file encoding (e.g. ISP, HTML or XML} overrides encoding you specify here.

o 2 If not specified, files and directories inherit encoding settings from the parent directory or from the Project Encoding.

File Encodings — -

File/Directory Default Encoding
\ve Templates E:\DataSight_Flink_Examples\flink-examples-security\FlinkStreamJavaExample

File Types idea

Copyright [ data

Emmet a ;Fcks JavaE: le.iml UTF-8 (1 dule fil

) 3 FlinkStreamJavaExample.im UTE-8 (IDEA module file)
e

GUI Designer S pomaml UTF-& (Encoding is hard-coded in the text)

Images

Intentions

Language Injections B

Spelling @

ToDO
Plugins

Version Control
Build, Execution, Deployment
Languages & Frameworks
Schemas and DTDs
IPython Notebook
JavaFX Default encading for properties files: | <System Default> (now GBK) =

Properties Files (* properties)

Markdown

AR
o BEMFlinkBRS3im% % B FIRBUAXAIKIIE .

o 5MKafkatMZhIRENKafkafkEiE .
o BEiIMKIEIBEEERMIIEETKHESEER.

#1188 ELEMaven,

[ Transparent native-to-ascii conversion

[ o« IR

1. SERECLHARRGEETHE, BINFREGethIIFiREEEEIA it

Mavenfy “setting.xml” ECEN {4,

(BX5eRfS, TEIntelli) IDEAERE “File > Settings > Build, Execution,

Deployment > Build Tools > Maven” , A& “User settings file” HAY

“Override” , FHEK “User settings file” BIEFZAET “settings.xml” 4R

BBR, WIEZEFEN “ <A#MavengZZHR>\conf\settings.xml”
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9-31 “settingsxml” MHHBER

> Appearance & Behavior
Keymap
> Editor
Plugins
> Version Control
Build, Execution, Deployment
Build Tools

L Work oftiine
[ Use plugin registry

Execute goals recursively

[] Print exception stack traces

[ Always update snapshots

Output |evel:

Checksum policy:

RN ovcec i s poty:

> Gradle
Gant
Compiler
Debugger
Remote Jar Repositories
> Deployment
Arquillian Containers
Application Servers
Clouds
Coverage
Gradle-Android Compiler
Instant Run
Required Plugins
» Languages & Frameworks

Tools

o

g “Maven home directory” HAUIEY THIEE
EE “Apply” #EE “OK” o

Plugin update policy:
Threads (T option).

Maven home directory:

User settings file:

Lo:%epositcry;

Info v
No Global Policy v
Default v
Default v | ignored by Maven 3+
C:/maven/apache-maven-3.5.3

(Version: 3.5.3)

C:\maven\apache-maven-3.5.3\confisettings.xml

Cancel

Override

[J Override

B, iEEMavenfILEIRRR,

Elntelli) IDEAEREAMI, B “Maven Projects” , £ “Maven Projects” &
EIT “ WES#H > Lifecycle” BRTHI “clean” #0 “compile” A,

N5k 01 (2024-12-06)
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9-32 Maven Projects FH

Maven Projects g — %
Skil+ rEFSE T,
» 5 Profiles g

Vo I
w Lifecycle =
| clean g
validate §
compile °
test =
package g‘
verify i
T -
site é

deploy
> Plugins

> HiiDependencies

R

HH R TRRBESEER

FlinkZRiklibEZR. optBRF&Eflink jar®, EAlibBFRHENIAZinkiZjarE,
optBRPEXHEINEFABERYjarE ( BIaNflink-connector-kafka*jar ) ENBFATE
FEFEHEXjar8EIlIbBRF.

FIXIFlnkZEERITLMEGI TR, EXNAYSEITHREN T :

& 9-6 A TiRia TIKEE
BHIIEE Rie R RER b

e DataStrea | flink-dist_*jar | AIZEFlinklIZ FigEi & IRBIHLZEIRFZNIDER
miz/F T3REN

o« B
Checkpoint
MERER
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clients-*.jar

oIz e KB SRE bt
o {EMFlink | e flink- A fEFlinkRYE Pimak B RS imn R EENIbE R
Jari233SQL dist_*jar TIKREN,
e FlinkServer table_*jar
REST API}Z2
=3
@KafkaZrF= | o kafka- e kafka-clients-*jarfAKafkaZB{4 & fmigft, =
HiB&®HURERE clients-* jar fEKafkafBHE Pimak & RS in RS FHY
=3 o flink- libB R T3REX,
connector- | e flink-connector-kafka_*jara] fEFlink 2 iy,
kafka_*jar EZRB i T =R EAoptHR IR
pipelinef2% | o flink- e flink-connector-netty_*jara] £ )R FF &£/
connector- RIBRmIEEF=ERIIbI I TIREL
netty “Jar | o flink-dist_* jarE]ZEFlink0Zs Pk ER & BRSS
o flink- ZRIRIZAIbE R TIREL
dist_*jar
Stream SQL e kafka- o kafka-clients-* jarBIKafkaZB{4H & #i2Ht, A
JoinfEF clients-*jar fEKafkafAFE Finoi & RSB In LI iEE T
° fllnk' liba%FgﬁHYo
connector- | e flink-connector-kafka_*jara] fEFlinkZ iy,
kafka_*.jar EIRBinEREIEERopt B R TR
o flink- e flink-dist_*jar. flink-table_*jarr]7EFlinkf9%=
dist_*jar PimakE RS in Rt =HIlibH R FIREL .
o flink-
table_*jar
Flinkix& o flink- e flink-connector-hbase_*jara] fEFlink 2 iy,
HBaset2+ connector- EIRSZ iR ERIEEAIoptBR TR,
hbase®jar | ¢ flink-dist_*jar. flink-table_*jara]fEFlinkfy2
o flink- Pimsl & RS im A= I ERIlIb B R TR
dist_*jar e hbase-clients-* jarBiHBaseB{4 & 12, A
o flink- fEHBaseB{# &= Finak & RS in L= I8 FHY
table_*jar libBFR IR,
e hbase-

FlinkiZEHudi
ZERF

hbase-unsafe-
*jar

ARSI RIEEFERbI LT
SREY

9.3.3 S AFHELE Flink SpringBoot ¥ T2

IZETRBIEATMRS 33.0RZERA.
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BFim=

7T 1E17Fusioninsight MRSF=EaFlink4B{4A9SpringBootiZ #EFILHS, HBEH FE
AOIRME . XBIZiEGaussDB ( DWS ) #4512,

ZERLAELINUXIRE RFF A& GaussDB ( DWS ) SpringBoot/5 TtiZE EFlinkBRSZ A9 FE
EFEA,

[MARY:E
H17GaussDB ( DWS ) #HITIRRIZ RGaussDB ( DWS ) FRTET ReIZB TS EuEN=%

“test_lzh1” , QIEHSUWT:
create table test_lzh1 (id integer not null);

BRELRR
$IR1 LZEGESFInkIRSHZE iR
LATESEBE N T LB P )
1. ZRManager, £ ‘I BF “THEFR , B “THEHEFR ER
1RME

2. EE “EEEPIR , BRSHRRTREOALENTEERE, A1 “NURE
N, BE ‘T FHRERER MG

XHERERIAMREFEESET S “/tmp/Fusioninsight-Client” ,
EFIRIEEZREILA: “Fusioninsight_Cluster_££7f
ID Services_Client.tar” . KETXLAEREID1HITNG, BLALPREEEIDSA
=28

3. UEBFGREZEAFPEREELEEFiRIRSEE.

4. HNLEREFREERSR, PITUNTaSREREGE.
cd /tmp/Fusioninsight-Client
tar -xvf FusionlInsight_Cluster_1_Services_Client.tar

5 WTUITHmSRIBESEINYE, KERIEERSsha2s6XEREEIIANEES
—3, fn:
sha256sum -c Fusionlnsight_Cluster_1_Services_ClientConfig.tar.sha256

6. MRIEIREVIRR .
tar -xvf FusionlInsight_Cluster_1_Services_ClientConfig.tar

7. BALZEGREER, HITUTHSZREFiRIEEER (BXIHKE) , flan
Z 23 “/opt/hadoopclient” B,
cd /tmp/Fusioninsight-Client/
Fusioninsight_Cluster_1_Services_ClientConfig

/

.Jinstall.sh /opt/hadoopclient
8. EELTEINIERINE. ajeE “HHEHRERER 1 “ NSFFEERFlnk”

B2 SERBMRSNAFAEFITIE, SKEWEHMCHREREERRS “src\springboot\flink-
examples” BRTHIEFITIESEFE “flink-dws-sink-example”

$1E3 ARG TIERIntelli) IDEAFEIAES,

1. fEIntelli) IDEARYZZE =R, %8R “File > Open...” , &< “Open File or
Project” XHEIE.
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2. (EEEBEOEES(ESE “flink-dws-sink-example” , 83 “OK” ,
L4 gEIntelli) IDEARIN A (H4wASHETL, BRRELIBZRITM,

fEIntelli) IDEARYSEEEHZh, %82 “File > Settings” , 3H “Settings” &,

2. TEAILSHR B “Editor > File Encodings” , £ “Project Encoding” #1
“Global Encoding” X, IRESHEN “UTF-8” , B “Apply” |5, B
“OK” , WE9-33F 7.

9-33 18 E Intelli) IDEA F9ZRAZHEL

& settings x
- Editor ) File Encodings Reset ¢
> Appearance & Behavior Global Encoding: | UTF-8 ~
Keymap Project Encoding: | UTF-8 ~
+
> General
- Path ~ Encoding
Code Editing
\src\main\java UTF-8
Font

> Color Scheme
> Code Style
Inspections
File and Code Templates
Live Templates
File Types
Android Design Tools
> Copyright To change encoding Intelli) IDEA uses for a file, a directory, or the entire project, add its path if necessary and then select encoding

- from the encoding list. Built-in file encoding (e.g. JSP, HTML or XML) overrides encoding you specify here. If not specified, files and
Inlay Hints directories inherit encoding settings from the parent directory or from the Project Encoding.
Duplicates
Properties Files (*.properties)
> Emmet
GUI Designer Default encoding for properties files: = <Properties Default: 150-8859r. Transparent native-to-ascii conversion
Intentions

L BOM for new UTF-8 files
> Language Injections

Live Edit of Compose Literals Create UTF-8 files:  with NO BOM -
> Natural Languages IDEA will NOT add UTF-8 BOM to every created file in UTF-8 encoding »
Reader Mode

’ o I

S5 185 TFEIDK,

fEIntelli) IDEARYSEEE 2R, %82 “File > Settings” , 34 “Settings” &,

2. %R “Build, Execution, Deployment > Compiler > Java Compiler” , £
“Project bytecode version” GBI THEEES, #EFE “8” , 18X “flink-dws-
sink-example” BY “Target bytecode version” 9 “8” ,

8 Settings X
Build, Execution, Deployment » Compiler » Java Compiler Reset ¢
Build, Execution, Deployment Use compller: | Javac .
~ Maven

Use '--release" option for cross-compilation (Java 9 and later)

Importing

Ignored Files Project bytecode version: 8 -

Runner Per-module bytecode version:

Running Tests + =

Repositories Module Target bytecode version

Archetype Catalogs flink-dws-sink-example

Gradle
Gant
BSP Javac Options
sbt Use compiler from module target JDK when possible
v Compiler Generate debugging info

Excludes Report use of deprecated features

Generate no warnings
Annotation Processors Additional command line parameters: (/' recommended in paths for cross-platform configurations)
Validation

3. %E “Apply” EEE “OK” R
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4.

5.

11.

Eintelli) IDEARYZZERF=rR, E3F “File > Project Structure...” , 384 “Project

Structure” &,
1E$E “SDKs” , BFHINSIERE “IDK” o

< - Al
) ) Add New SDK

Project Settings

Project

! @ Mobile SDK

Modules F¢ Flex/AIR SDK

Libraries Fs Flexmojos SDK

Facets +; Intelli) Platform Plugin SDK

Artifacts Android SDK
Platform Settings T Kotlin SDK

Global Libraries

E58 A9 “Select Home Directory for JDK” &0, #EXMNAIDKER, ASE
E “OK” o

SeRIDKIERE S, B “Apply” o

#EE “Project” , £ “SDK” BYTHISEEAIEETE “SDKs” HRMNAYIDK, £
“language level” TR TFHIZEFIERE “8 - Lambdas, type annotations

etc.” o

£ Project Structure

Project

Project Settings
Default settings for all modules. Configure these parameters for each module on the module page as needed.

Project
Modules

Lo Name: flink-dws-sink-example
Libraries
Facets - 20 267 :
. SDK: | =18 version 1.8.0 262 ~| Edit
Platform Settings -
SDKs Language level: | 8 - Lambdas, type annotations etc. v

EEE “Apply” .
1%1E “Modules” , 7£ “Source” T, {&2Z “Language level” 79 “8 -
Lambdas, type annotations etc.” ,

# Project Structure X
- + - B
_ Name: flink-dws-sink-example

Project Settings o . 1

g : ng > I flink-dws-sink-example 7

Project Sources  Paths  Dependencies
-

o Language level: | 8 - Lambdas, type annotations etc. | el
Libraries
Facets Mark as: . Test |

1£ “Dependencies” TUHE, & “Module SDK” 3 “SDKs” HiAiNAYIDK,

# Project Structure

= + - B
Name:  flink-dws-sink-example
Project Settings = <
> flink-dws-sink-example -
Project - B Sources  Paths  Dependencies
lihraries

$$ “Apply” , $$ “OK” R

F1F6 FiEMaven,
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1. SERBFIARERCETHA, EBNFREGCHIEREEEEIA
Mavenfy “setting.xml” EZE&EI {4,
2. (XSRS, TEIntelli) IDEAERE “File > Settings > Build, Execution,
Deployment > Build Tools > Maven” , 4% “User settings file” GMIAY
“Override” , FHEX “User settings file” BIEFHAET “settings.xml” 4R
BEFE, WBRIZEFRN “ <AtMavenZZZHR>\confisettingsxml”

9-34 “settingsxml” XHREEF

) Settings
Build, Execution, Deployment @ Build Tools » Maven “
> Appearance & Behavior Work offline
Keymap Use plugin registry
> Editor Execute goals recursively
Plugins

Print exception stack traces

> Version Control Always update snapshots

* Build, Execution, Deployment

Qutput level: Info v
~ Build Tools
Gradle Multiproject build fail policy: Default -
Gant
- @t Thread count -T option
> Debugger Maven home path:  D:/sofrware/install/maven/apache-maven-3.6.3 v
Remote Jar Repositories (Version: 3.6.3)
> Deployment User settings file: D:\sofrware\instal\maven\apache-maven-3.6.3\conf\settings.xml OQverride
> Android
Rt itory: : ¥ i
Application Servers Local repository: D:\repo8.0 4 override
Coverage Use settings from .mvn/maven.config

> Docker
Gradle-Android Compiler
> Java Profiler
Package Search
Required Plugins
Run Targets
Testing

3. B “Maven home directory” BRI THZEER, EiEMavenILEIRE
4. $$ “Apply” #EE “OK” o

F7 7E “src\main\resources” IRIFT#E “application.properties” ECEMNH, EIZN{GE
FHEHELLTARS:

e H11FGaussDB ( DWS ) #%4l

spring.datasource.dws.url=jdbc:postgresql:// dws 75 7/P154£.8000/postgres
spring.datasource.dws.username=dbadmin
spring.datasource.dws.password=dbadmingJZ 43
spring.datasource.dws.driver=org.postgresql.Driver

.

9.4 7% Flink N

9.4.1 Flink DataStream ¥fIi2=
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9.4.1.1 Flink DataStream #HIiEFEF A BIZ

RLHEE

BERFPEEITMLERMNENBEEHEMNEEXR, EFFLEIESER, BEXRFF
A&FlinkA9DataStream iz FAFE LU0 RINAE:

(MAEITY:
DataStream FHFZF A LATEWindowsEREFILinuxIRIEFIETT o
o  ERRITRITMNIERTEREIE 2/ NTRIZ MENRER -
o EARFEXRY EI 3'(14:%—5]7]1@% FTHRMR, E=FIARRIEEE, £
AR, oRFER 47
logl.txt: FERNMEEE EI & ZETEHEZEAREFPNdataE R R

LiuYang,female,20
Yuanling,male,10
GuoYijun,male,5
CaiXuyu,female,50
Liyuan,male,20
FangBo,female,50
LiuYang,female,20
Yuanling,male,10
GuoYijun,male,50
CaiXuyu,female,50
FangBo,female,60

log2.txt: FAMEEFEERS. ZASXHEZFHIERFRIdataB R TFRE.

LiuYang,female,20
Yuanling,male,10
CaiXuyu,female,50
FangBo,female,50
GuoYijun,male,5
CaiXuyu,female,50
Liyuan,male,20
CaiXuyu,female,50
FangBo,female,50
LiuYang,female,20
Yuanling,male,10
FangBo,female,50
GuoYijun,male,50
CaiXuyu,female,50
FangBo,female,60

HEA L
DataStream#¥{5l Ti2RVEURIFIETESN A+
¥&log.txtFllog2 txtIEBEIEEMKIZ T, BIa0"/opt/log1.txt"F1"/opt/log2.txt"
ALY
o HIENMHEGFHREAMINERS, [EFBEPEYarn NodeManagerlI T RigEERME,
FREIETTHPIBIERER

o IWRBHEUESHETHDFS, HEERFTZEU4IREHDFSERTE, fIan"hdfs://hacluster/
path/to/file",

T B
St AT AR RER S HEEg 2 ML ERREE .
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FES AL :

R AEYE, SERtERNDataStream, fEMTEIESERL UserRecord{EE. .
g2zt B MBS B ERE R

REEME . R TkeybyiR(E, FLRE— I HEEFORSN LT EMETE,
piiELE AT EET BB, , HIREER .

N =

9.4.1.2 Flink DataStream #=#£#IF2& (Java)

ab
ThEEN 4R

FEITIEEMWAT EEE 2N\ ZIENRER, BRITHEREZTE,

DataStream FlinkStreamJavaExample {{34E45l
TEABRERNER, EALBEESR

com.huawei.bigdata.flink.examples.FlinkStreamJavaExample:

/| SEE

/] <filePath> A AIZENIRIZ, FHESHIR.

/] <windowTime> A&+ RIS O IEE BHERME =S
public class FlinkStreamJavaExample {

public static void main(String[] args) throws Exception {

// FTENEHATlink runl8&E GRS

System.out.println("use command as: ");

System.out.println("./bin/flink run --class
com.huawei.bigdata.flink.examples.FlinkStreamJavaExample /opt/test.jar --filePath /opt/log1.txt,/opt/
log2.txt --windowTime 2");

System.out.println( );

System.out.println("<filePath> is for text file to read data, use comma to separate");

System.out.println("<windowTime> is the width of the window, time as minutes");

System.out.println( );

[ ERNAEEER, FHERESHE

final String[] filePaths = ParameterTool.fromArgs(args).get("filePath", "/opt/log1.txt,/opt/
log2.txt").split(",");

assert filePaths.length > 0;

/] windowTimeiRBE OBIEAR/N, BUA2DHH—MEOEBZE N ARAIFEEIET

final int windowTime = ParameterTool.fromArgs(args).getint("windowTime", 2);

/] ¥ERATINE, R eventTimeRMEEOIEHE

final StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime);

env.setParallelism(1);

/] EBSIAREHER
DataStream<String> unionStream = env.readTextFile(filePaths[0]);
if (filePaths.length > 1) {
for (inti = 1; i < filePaths.length; i++) {
unionStream = unionStream.union(env.readTextFile(filePaths[i]));
}
}

/] BUEEAR, MEEANHIEGIERZLE, TEHSHERITEITER
unionStream.map(new MapFunction<String, UserRecord>() {
@Override
public UserRecord map(String value) throws Exception {
return getRecord(value);

}).assignTimestampsAndWatermarks(
new Record2TimestampExtractor()
) filter(new FilterFunction<UserRecord>() {
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@Override
public boolean filter(UserRecord value) throws Exception {
return value.sexy.equals("female");
}
}).keyBy(
new UserRecordSelector()
).window(
TumblingEventTimeWindows.of (Time.minutes(windowTime))
).reduce(new ReduceFunction<UserRecord>() {
@Override
public UserRecord reduce(UserRecord value1, UserRecord value2)
throws Exception {
valuel.shoppingTime += value2.shoppingTime;
return value1l;
}
}) filter(new FilterFunction<UserRecord>() {
@Override
public boolean filter(UserRecord value) throws Exception {
return value.shoppingTime > 120;

}
}).print();
// AFexecutefit & HiT

env.execute("FemalelnfoCollectionPrint java");

}
/] 19i&key Byl ORBEFEADARKYE

private static class UserRecordSelector implements KeySelector<UserRecord, Tuple2<String, String>> {
@Override
public Tuple2<String, String> getKey(UserRecord value) throws Exception {
return Tuple2.of (value.name, value.sexy);
}
}

/] BRI A TEE, 19iEUserRecord#iiELEHD
private static UserRecord getRecord(String line) {
String[] elems = line.split(",");
assert elems.length == 3;
return new UserRecord(elems[0], elems[1], Integer.parselnt(elems[2]));

}
/] UserRecord¥iR4EMIAIEN , FFES T toStringdJENTSiE

public static class UserRecord {
private String name;
private String sexy;
private int shoppingTime;

public UserRecord(String n, String s, int t) {
name = n;
sexy =s;
shoppingTime =t;

}

public String toString() {
return "name: " + name + " sexy: " + sexy + " shoppingTime: " + shoppingTime;
}
}

/] ¥3iELEEAssignerWithPunctuatedWatermarksf92g, FAFi&EeventTimell&waterMark
private static class Record2TimestampExtractor implements

AssignerWithPunctuatedWatermarks<UserRecord> {

// add tag in the data of datastream elements

@Override

public long extractTimestamp(UserRecord element, long previousTimestamp) {
return System.currentTimeMillis();

}

// give the watermark to trigger the window to execute, and use the value to check if the window
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elements is ready
@Override
public Watermark checkAndGetNextWatermark(UserRecord element, long extractedTimestamp) {
return new Watermark(extractedTimestamp - 1);
}
}
}

AT Z S TENEE RN TR :

name: FangBo sexy: female shoppingTime: 320
name: CaiXuyu sexy: female shoppingTime: 300

HATUNE9-35F 7R,

9-35 EE

® FemalelnfoCollectionPrint java oo efo[sfolo]o]

Overview

~ . Split Reader: Custom File Sour TriggerWindow(TumblingEventTim
Source: Custom File Source 4J " ce eWindows(120000), ReducingStat
FORWARC m\‘ eDescriptor{serializer=org.apa
che flink api java typeutils r
untime kryo. KryoSerializer@75¢
Map -> Timestamps/Watermark 86ae7, reduceFunction=com.huaw
> ei.bigdata flink examples java
HASH FemalelnfoCollectionPrintS2@d

e0abc}, EventTimeTrigger(), Wi
ndowedStream.reduce(WindowedSt
Source: Custom File Source Split Reader Ccléstom File Sour J ream java 253)) -> Filter -
FORWARL

> Sink: Unnamed
FORWARD

Y

name: FangBo sexy: female shoppir
name: CaiXuyu sexy: female shoppi

9.4.1.3 Flink DataStream ##5f2/% ( Scala)

THREN A

SERFRITHESMERERET 2 NN\ M ERER, BRIHEREZITENIHE.

DataStream FlinkStreamScalaExample {{i54£65]
TEABERERNAER, BARBSR

com.huawei.bigdata.flink.examples.FlinkStreamScalaExample:

/| SEEAT:

// filePath A AIZENIRIZ, FAESHIR.

/[ windowTime; A&t EURINE OB E i ERMERD .

object FlinkStreamScalaExample {

def main(args: Array[String]) {

[/ FTENHEITAlink runfI8EHS

System.out.println("use command as: ")

System.out.println("./bin/flink run --class
com.huawei.bigdata.flink.examples.FlinkStreamScalaExample /opt/test.jar --filePath /opt/log1.txt,/opt/
log2.txt --windowTime 2")

System.out.println( )

System.out.println("<filePath> is for text file to read data, use comma to separate")

System.out.printin("<windowTime> is the width of the window, time as minutes")

System.out.println( )

[ ERXABRER, FHERESHE

val filePaths = ParameterTool.fromArgs(args).get("filePath",
"/opt/log1.txt,/opt/log2.txt").split(",").map(_.trim)

assert(filePaths.length > 0)
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// windowTimei@ BEORTEANN, BIA29 48— NE O BISIEIARNREEIET

val windowTime = ParameterTool.fromArgs(args).getint("windowTime", 2)

/] ¥ERATIFES, {EH eventTimebIBE QIR

val env = StreamExecutionEnvironment.getExecutionEnvironment
env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime)
env.setParallelism(1)

[/ BN A EUER
val unionStream = if (filePaths.length > 1) {
val firstStream = env.readTextFile(filePaths.apply(0))
firstStream.union(filePaths.drop(1).map(it => env.readTextFile(it)): _*)
}else {
env.readTextFile(filePaths.apply(0))
}

/] EiEEER, MIEENHIRMENZE, ITBEHFEHERITEIEXR
unionStream.map(getRecord(_))
.assignTimestampsAndWatermarks(new Record2TimestampExtractor)
filter(_.sexy == "female")
.keyBy("name", "sexy")
.window(TumblingEventTimeWindows.of (Time.minutes(windowTime)))
.reduce((e1, e2) => UserRecord(e1.name, el.sexy, el.shoppingTime + e2.shoppingTime))

filter(_.shoppingTime > 120).print()

// VA Fexecutefit & 1T

env.execute("FemalelnfoCollectionPrint scala")

}

[/ BRI AITEME, #9iEUserRecord#iiELEHD
def getRecord(line: String): UserRecord = {
val elems = line.split(",")
assert(elems.length == 3)
val name = elems(0)
val sexy = elems(1)
val time = elems(2).toInt
UserRecord(name, sexy, time)

}

/] UserRecord ##E45HARIE X
case class UserRecord(name: String, sexy: String, shoppingTime: Int)

/] ¥@iELEFEAssignerWithPunctuatedWatermarksf928, FFi&EeventTimel A& waterMark

private class Record2TimestampExtractor extends AssignerWithPunctuatedWatermarks[UserRecord] {

// add tag in the data of datastream elements
override def extractTimestamp(element: UserRecord, previousTimestamp: Long): Long = {
System.currentTimeMillis()

}

// give the watermark to trigger the window to execute, and use the value to check if the window
elements is ready

def checkAndGetNextWatermark(lastElement: UserRecord,
extractedTimestamp: Long): Watermark = {
new Watermark(extractedTimestamp - 1)
}
}

AT Z FEFTENEE RN TR :

UserRecord(FangBo,female,320)
UserRecord(CaiXuyu,female,300)

HATU0ES-36F 7R o
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9-36 ERE
® FemalelnfoCollectionPrint scala [o]o]olo]salo]o]

Overview

TriggerWindow(TumblingEventTim
eWindows(120000), ReducingStat
eDescriptor{serializer=com hua
wel bigdata flink examples.sca
la FemalelnfoCollectionPrints$
anon$28Sanon$1@775443a5, reduc
eFunction=org apache.flink str
eaming.api.scala.function.util
ScalaReduceFunction@c47eaa2}
EventTimeTrigger(), WindowedS

Source: Custom File Source Split Reader %‘f‘gm Flle:Sour

Map -> Timestamps/Watermark
s -> Filter

tream reduce(WindowedStream ja
Source: Custom File Source Split Reader: Cé:stum File Sour _/' \,3,253)(3 Vindowedsire j
FORWARE FORWARD nk: Unnamed

O

9.4.2 Flink Kafka BE@IiEF

9.4.2.1 Flink Kafka HHIEFEHF A& B

SitEe
BEFEAMFlink i S BV HSBEN MERISR

ETREWSER, FARIFInkNRIERFLIIRE: SSIHEHRRRITEEAR .

iR
Flink#: TIZR9EUREIETEKafkaZB 4 . BKafkafBERIZEIE ( EEAKafkatl iR
FAF) , FMKafkafBIHHEKEEE.
1. HRIREERFZ TR, BIEHDFS. Yarn, Flink#IKafka,
2. Bl Topic,
Bl topicAIm S :

bin/kafka-topics.sh --create --zookeeper {zkQuorum}/kafka --partitions
{partitionNum} --replication-factor {replicationNum} --topic {Topic}

& 9-7 SHIRHA

SH= 1588

{zkQuorum} ZooKeeperEEEHE R, & AIP:port,
{partitionNum} topicAID X# .

{replicationNum} topicHrE M partitionZHEAIEIAZL .
{Topic} topic&AFRo
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=~ FEKafkafIE FiREEE THITHS, LtatlAZooKeeper&EE$AYIP:port2
10.96.101.32:2181,10.96.101.251:2181,10.96.101.177:2181,10.91.8.160:2181,
Topic AR Atopic1 HIEURE S .

bin/kafka-topics.sh --create --zookeeper
10.96.101.32:2181,10.96.101.251:2181,10.96.101.177:2181,10.91.8.160:2181/kafka --partitions 5 --
replication-factor 1 --topic topicl

FRRERE
. [BahFlink Kafka ProduceriiFB[alKafka&ZiX ¥z
2. J3&EfFlink Kafka ConsumerizFBM KafkaiZWEdE, RilktopicSproducer—&,
3. EHURNBPIEMBIEFFHTITED,

9.4.2.2 Flink Kafka ##I 2R (Java )

ThRENA

EFlinkiz A8, JFMAflink-connector-kafkatgEtRagiE, S EEHIE,

IR
T @I+ producerflconsumerEZiBIELIBIENET .

TR IE S W com.huawei.bigdata.flink.examples.WritelntoKafkaF[
com.huawei.bigdata.flink.examples.ReadFromKafka

//producer{tt3
public class WriteIntoKafka {
public static void main(String[] args) throws Exception {
[/ FTENHEATflink runfI8EHS
System.out.println("use command as: ");
System.out.println("./bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoKafka" +
" /opt/test.jar --topic topic-test --bootstrap.servers 10.91.8.218:9092");
System.out.println( );
System.out.println("<topic> is the kafka topic name");
System.out.println("<bootstrap.servers> is the ip:port list of brokers");
System.out.println( );

[ ¥THEFATIAE
StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
/'REHERE
env.setParallelism(1);
/| BTEITS
ParameterTool paraTool = ParameterTool.fromArgs(args);
/] ¥HETRE, BEEN Source A BIFIES AKafka
DataStream<String> messageStream = env.addSource(new SimpleStringGenerator());
messageStream.addSink(new FlinkKafkaProducer<>(paraTool.get("topic"),
new SimpleStringSchema(),
paraTool.getProperties()));
/1 BFexecutefit R 4T
env.execute();

}

/] BREEX Source, BIR1sIFEFEHE

public static class SimpleStringGenerator implements SourceFunction<String> {
private static final long serialVersionUID = 2174904787118597072L;
boolean running = true;
longi=0;

@Override
public void run(SourceContext<String> ctx) throws Exception {
while (running) {
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ctx.collect("element-" + (i++));
Thread.sleep(1000);
}
}

@Override
public void cancel() {
running = false;
}
}

//consumerftg
public class ReadFromKafka {

public static void main(String[] args) throws Exception {
/] FTENEHUTflink runfISE5HS
System.out.println("use command as: ");
System.out.println("./bin/flink run --class com.huawei.bigdata.flink.examples.ReadFromKafka" +
" /opt/test.jar --topic topic-test -bootstrap.servers 10.91.8.218:9092");
System.out.println( );
System.out.println("<topic> is the kafka topic name");
System.out.println("<bootstrap.servers> is the ip:port list of brokers");
System.out.println( );

[/ ASIEHATIRE

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
[ REHEE

env.setParallelism(1);

/] BBIEITEH

ParameterTool paraTool = ParameterTool.fromArgs(args);

/] ¥IERE, MKafkalZEREHRFFIRITFIED

DataStream<String> messageStream = env.addSource(new FlinkKafkaConsumer<>(paraTool.get("topic"),

new SimpleStringSchema(),
paraTool.getProperties()));
messageStream.rebalance().map(new MapFunction<String, String>() {
@Override
public String map(String s) throws Exception {
return "Flink says " + s + System.getProperty("line.separator");
}
}.print();
// VA Fexecutefit & 1T
env.execute();

}

9.4.2.3 Flink Kafka #5f2% ( Scala)

(=2l

fEFlinkRZFBR, JEMflink-connector-kafkat@HRA9EEO, Er=FFEZHHEE,

TmE%HproducerflconsumerE E;BELIBIEIER

TEA RS2 Dlcom.huawei.bigdata.flink.examples.WritelntoKafka#F[]

com.huawei.bigdata.flink.examples.ReadFromKafka

//producer{tt3
object WritelntoKafka {

def main(args: Array[String]) {
[/ FTENHEATflink runfI8EHS
System.out.println("use command as: ")
System.out.println("./bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoKafka" +
" Jopt/test.jar --topic topic-test --bootstrap.servers 10.91.8.218:9092")
System.out.println( )
System.out.println("<topic> is the kafka topic name")
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System.out.println("<bootstrap.servers> is the ip:port list of brokers")
System.out.println( )

/] ¥IEATIRE
val env = StreamExecutionEnvironment.getExecutionEnvironment
[ EEHRE
env.setParallelism(1)
/| BIMETTE#
val paraTool = ParameterTool.fromArgs(args)
/] ¥AERE, BEENXSource £ RIEIES AKafka
val messageStream: DataStream[String] = env.addSource(new SimpleStringGenerator)
messageStream.addSink(new FlinkKafkaProducer(
paraTool.get("topic"), new SimpleStringSchema, paraTool.getProperties))
// VA Fexecutefit & 1T
env.execute
}
}

// BREEX Source, BRIsIFEFTHER
class SimpleStringGenerator extends SourceFunction[String] {

}

var running = true
vari=0

override def run(ctx: SourceContext[String]) {
while (running) {
ctx.collect("element-" + i)
i+=1
Thread.sleep(1000)
}
}

override def cancel() {
running = false

}

//consumer{thg
object ReadFromKafka {

}

def main(args: Array[String]) {
[/ FTENEHATflink runfISE5HS
System.out.println("use command as: ")
System.out.println("./bin/flink run --class com.huawei.bigdata.flink.examples.ReadFromKafka" +
" Jopt/test.jar --topic topic-test -bootstrap.servers 10.91.8.218:9092")
System.out.println( )
System.out.println("<topic> is the kafka topic name")
System.out.println("<bootstrap.servers> is the ip:port list of brokers")
System.out.println( )

/] ¥IEATIRE

val env = StreamExecutionEnvironment.getExecutionEnvironment

[ EEHRE

env.setParallelism(1)

/] BATEITEE

val paraTool = ParameterTool.fromArgs(args)

/] 131ETE, MKafkaiZEEIRFHRITITED

val messageStream = env.addSource(new FlinkKafkaConsumer(
paraTool.get("topic"), new SimpleStringSchema, paraTool.getProperties))

messageStream
.map(s => "Flink says " + s + System.getProperty("line.separator")).print()

// VA Fexecutefit & 1T

env.execute()

}

9.4.3 Flink 7/5 Checkpoint G2
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9.4.3.1 Flink /& Checkpoint #£fIf2FH 2B

=R
BEAPFE8R1VHFEER AN PEOPEIENE, FHENSTE—HM,
Bl: SNAHENSERKRERE, S1MEFIRSEEL TR —RIRE.
HERLX)
1. (ERBEEXEFEVHHF=EXL10000FEE
2. FEERIBUEA—IUITA (Long, String, String, Integer) .
3. HUREAITE, SitERITERIZiRE S .
4. FIEDHIHAVZER I LongZRELRIEIE .
FH& B

. sourceEFEIE 1N AX1000051E, HEAFIWindowEFh,
2. windowEFER 1A — XTI EIENE .
BR1HERITERITERIZIR ., BEAEE AR ESEEEFlinkRFIENES
B,
4. EiRe#ftA—Xcheckpoint, SRS checkpointfI4ERIRFEIHDFSH,

9.4.3.2 Flink 78 Checkpoint #fIf2R (Java )

ThRENA

BRERAFRESRIVTRER T4V PEOPLIENE, FHEIREE—E,

ey =2l
1. REBEUE
ZHIREEFHIEREI AT REREIB i L E A RIIEIRSRE .

import java.io.Seriablizale;

] ZEIERREBI—ERS, FRERAFBEMKRE
public class UDFState implements Serializable {
private long count;

/] IR BRBEXIRZE
public UDFState() {
count = 0L;

}

[/ RERPBEEMNRE
public void setState(long count) {
this.count = count;

}

/] SREXFF B E SR
public long geState() {
return this.count;
}
}

2. TcheckpointfI#EIER
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sourceESFHIMID, ZERLIDEA1X10000EUEAREN R, SIfEREBITSERIB
B L B2 A XSRS ERFZEUDFStatedr; MWHRBBHIRZSIRERT, SEEY
UDFState YIRS HHEMMMELS countT =,

import org.apache.flink.api.java.tuple.Tuple4;
import org.apache.flink.streaming.api.checkpoint.ListCheckpointed;
import org.apache.flink.streaming.api.functions.source.RichSourceFunction;

import java.util ArrayList;
import java.util.List;
import java.util.Random;

/] ZFE 2 checkpointfidsource EF
public class SEventSourceWithChk extends RichSourceFunction<Tuple4<Long, String, String, Integer>>
implements ListCheckpointed<UDFState> {

private Long count = OL;

private boolean isRunning = true;

private String alphabet =
"abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789abcdefghijklmnopgrstuv
wxyzABCDEFGHIJKLMNOPQRSTUVWZYX0987654321",;

/| EFNEEZE, SMHORESIEAN1000047THE
public void run(SourceContext<Tuple4<Long, String, String, Integer>> ctx) throws Exception {
Random random = new Random();
while(isRunning) {
for (inti=0;i< 10000; i++) {
ctx.collect(Tuple4.of (random.nextLong(), "hello-" + count, alphabet, 1))
count++;

}
Thread.sleep(1000);
}
}

/] {ESSECERTER
public void cancel() {

isRunning = false;
}

/] FIWEBRE SRR

public List<UDFState> snapshotState(long |, long ll) throws Exception {
UDFState udfState = new UDFState();
List<UDFState> listState = new ArrayList<UDFState>();
udfState.setState(count);
listState.add(udfState);
return listState;

}

/1 NBEX REBHIRSHIE
public void restoreState(List<UDFState> list) throws Exception {
UDFState udfState = list.get(0);
count = udfState.getState();
}
}

3. TcheckpointfIEOEN
ZERAIERwindowEFIIREE, SaMkitBIFRITEOSTANE.
import org.apache.flink.api.java.tuple.Tuple;
import org.apache.flink.api.java.tuple.Tuple4;
import org.apache.flink.streaming.api.checkpoint.ListCheckpointed;
import org.apache.flink.streaming.api.functions.windowing.WindowFunction;

import org.apache.flink.streaming.api.windowing.windows.TimeWindow;
import org.apache.flink.util.Collector;

import java.util ArrayList;
import java.util.List;

/] ZZFEE B checkpointfiwindowEF
public class WindowsStatisticWithChk implements WindowFunction<Tuple4<Long, String, String,
Integer>, Long, Tuple, TimeWindow>, ListCheckpointed<UDFState> {
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private Long total = OL;

/] windowE FEIZEE, FitwindowshTTERIMEL
void apply(Tuple key, TimeWindow window, Iterable<Tuple4<Long, String, String, Integer>> input,
Collector<Long> out) throws Exception {
long count = OL;
for (Tuple4<Long, String, String, Integer> event : input) {
count++;
}
total += count;
out.collect(count);

}

/] FWEBE N HRER

public List<UDFState> snapshotState(Long |, Long ll) {
List<UDFState> listState = new ArrayList<UDFState>();
UDFState udfState = new UDFState();
udfState.setState(total);
listState.add (udfState);
return listState;

}

/] NBEXRIBRIRERE
public void restoreState(List<UDFState> list) throws Exception {
UDFState udfState = list.get(0);
total = udfState.getState();
}
}

4. NS

ZEAIBEREEXAE, BRI RE, 55, KBPhEOrsAREE
FA7Y processing time,

import org.apache.flink.runtime.state.filesystem.FsStateBackend;

import org.apache.flink.streaming.api.CheckpointingMode;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import org.apache.flink.streaming.api.windowing.assigners.SlidingProcessingTimeWindows;
import org.apache.flink.streaming.api.windowing.time.Time;

public class FlinkProcessingTimeAPIChkMain {
public static void main(String[] args) throws Exception{

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

[ EBXEE, HFBcheckpointIfigg

env.setStateBackend(new FsStateBackend("hdfs://hacluster/flink/checkpoint/"));
env.getCheckpointConfig.setCheckpointingMode (CheckpointingMode.EXACTLY_ONCE);
env.getCheckpointConfig.setCheckpointinterval(6000);

/] RIFBi&58
env.addSource(new SEventSourceWithChk())
.keyBy(0)
.window(SlidingProcessingTimeWindows.of (Time.seconds(4), Time.seconds(1)))
.apply(new WindowStatisticWithChk())
.print()

env.execute();

9.4.3.3 Flink FF& Checkpoint #fIf£% ( Scala)

ThREN A

BRERFRESRIVITRER T4V PEOPHIERNE, FHEIREE—EE,

SCASRRZA 01 (2024-12-06) WRIXERE © EARTERARBRAE 289



MapReduce 5%
FrRtER (LTS hR) 9 Flink FF&R1ER (EBER )

(1=

1. RiEHERC

case class SEvent(id: Long, name: String, info: String, count: Int)

2. REBEYE

ZHEEE FHIFREBI AT REEI B LB FICRAVEUER .
/| BRBEEXIRE

class UDFState extends Serializable{
private var count = OL

[/ RERFPBENXIRES
def setState(s: Long) = count =s

/] RERFFBEIRE
def getState = count
}

3.  HcheckpointhIHUEIER

sourceEFRIID, ZERIBE&IX10000EURAR 17040, $I/EREBARNSEIH
BN LEERAIXRIEIEAISZERFEUDFStated; MH&, BRESIRERT, 1B
UDFStateAUEIBR R HHEFH M ELS countT =,

import java.util

import org.apache.flink.streaming.api.checkpoint.ListCheckpointed

import org.apache.flink.streaming.api.functions.source.RichSourceFunction

import org.apache.flink.streaming.api.functions.source.SourceFunction.SourceContext

/] 1ZZE 2w A checkpointiiJsource EF
class SEventSourceWithChk extends RichSourceFunction[SEvent] with ListCheckpointed[UDFState]{
private var count = OL
private var isRunning = true
private val alphabet =
"abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789abcdefghijklmnopqrstuv
wxyzABCDEFGHIJKLMNOPQRSTUVWZYX0987654321"

// sourceEFHB4E, BN: B HhEIFEAFEAN100007NTH
override def run(sourceContext: SourceContext[SEvent]): Unit = {
while(isRunning) {
for (i <- 0 until 10000) {
sourceContext.collect(SEvent(1, "hello-"+count, alphabet,1))
count += 1L

}
Thread.sleep(1000)
}
}

/] {ESEGERTER

override def cancel(): Unit = {
isRunning = false;

}

override def close(): Unit = super.close()

/] HIVERER

override def snapshotState(l: Long, L1: Long): util.ListflUDFState] = {
val udfList: util ArrayList[UDFState] = new util.ArrayList[UDFState]
val udfState = new UDFState
udfState.setState(count)
udfList.add (udfState)
udfList

}

/] MNIRBEFRIREIAZS

override def restoreState(list: util.List{[UDFState]): Unit = {
val udfState = list.get(0)
count = udfState.getState
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5.

}
}

T checkpointPIEOENX
ZEAIERwindowBFRIE, BaMATEIRAITEOFTENE.

import java.util

import org.apache.flink.api.java.tuple.Tuple

import org.apache.flink.streaming.api.checkpoint.ListCheckpointed
import org.apache.flink.streaming.api.scala.function.WindowFunction
import org.apache.flink.streaming.api.windowing.windows.TimeWindow
import org.apache.flink.util.Collector

/] ZZEE R checkpointfgwindowE-F
class WindowsStatisticWithChk extends WindowFunction[SEvent, Long, Tuple, TimeWindow] with
ListCheckpointed[UDFState]{

private var total = OL

/] windowEFHISTINBEE, BN: SitwindowhtiBREE
override def apply(key: Tuple, window: TimeWindow, input: Iterable[SEvent], out: Collector[Long]):
Unit ={
var count = OL
for (event <- input) {
count += 1L
}

total += count
out.collect(count)

}

/] FWEBESURZSIRER

override def snapshotState(l: Long, l1: Long): util.List[UDFState] = {
val udfList: util. ArrayList[UDFState] = new util.ArrayList[UDFState]
val udfState = new UDFState
udfState.setState(total)
udfList.add (udfState)
udfList

}

/] NBEXREBHIRERE
override def restoreState(list: util.List{UDFState]): Unit = {
val udfState = list.get(0)
total = udfState.getState
}
}

RzFAfCES

ZEIBEREENXAE, BRLISESRE, 55, KEPEOMARTEE
FH T event time,

import com.huawei.rt.flink.core.{SEvent, SEventSourceWithChk, WindowsStatisticWithChk}
import org.apache.flink.contrib.streaming.state.RocksDBStateBackend

import org.apache.flink.streaming.api.functions.AssignerWithPeriodicWatermarks

import org.apache.flink.streaming.api.{CheckpointingMode, TimeCharacteristic}

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

import org.apache.flink.streaming.api.watermark.Watermark

import org.apache.flink.streaming.api.windowing.assigners.SlidingEventTimeWindows
import org.apache.flink.streaming.api.windowing.time.Time

import org.apache.flink.api.scala._

import org.apache.flink.runtime.state.filesystem.FsStateBackend

import org.apache.flink.streaming.api.environment.CheckpointConfig.ExternalizedCheckpointCleanup

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

val env = StreamExecutionEnvironment.getExecutionEnvironment
env.setStateBackend(new FsStateBackend("hdfs://hacluster/flink/checkpoint/"))
env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime)
env.getConfig.setAutoWatermarklinterval(2000)
env.getCheckpointConfig.setCheckpointingMode (CheckpointingMode.EXACTLY_ONCE)
env.getCheckpointConfig.setCheckpointinterval(6000)
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/] RIFBi&58
env.addSource(new SEventSourceWithChk)
.assignTimestampsAndWatermarks(new AssignerWithPeriodicWatermarks[SEvent] {
// & &watermark
override def getCurrentWatermark: Watermark = {
new Watermark(System.currentTimeMillis())

}
/] 2B TT4EIT_ERTEEE
override def extractTimestamp(t: SEvent, l: Long): Long = {
System.currentTimeMillis()

}

bl

.keyBy(0)

.window(SlidingEventTimeWindows.of (Time.seconds(4), Time.seconds(1)))

.apply(new WindowsStatisticWithChk)

.print()

env.execute()
}
}

9.4.4 Flink Job Pipeline # i

9.4.4.1 Flink Job Pipeline HHIfZRH & EIg

o—=brli

FEQIR AL EIbBE B4 100005%5HE, AREHZjobAINettySinkEF)
TiERIE. BIETIobIERITRE, SATR—HEE.

R
. KRHEobFRBENXBEFEIHFTE100005E1E
2. HIEEEEmINEM: PBIRIntFIString28EY
3. BeEXH

- nettyconnector.registerserver.topic.storage: i€ ENettySinkfJIP. xR F
AREEEBEE=FIIMRSE LR (XE) , fila:
nettyconnector.registerserver.topic.storage: /flink/nettyconnector

- nettyconnector.sinkserver.port.range: iZ&NettySinkfJix[SEE (&

H) , fgn:

nettyconnector.sinkserver.port.range: 28444-28943

- nettyconnector.sinkserver.subnet: IZEMZFTEREL, HIa0:
nettyconnector.sinkserver.subnet: 10.162.0.0/16

4. #EORA
- EERSSEREO
MRS SRR ZNettySinkRYIP, I OLARHEEESR, LUE
NettySourceiEHER . SAFRMIATEO:
public interface RegisterServerHandler {

* EEnEMIRSSER
* @param configuration Flinkf9Configuration3&8!
“/
void start(Configuration configuration) throws Exception;

“EMIRSSEE Lol Topich= (BF)
* @param topic topicTi SZ R
*/
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void createTopicNode(String topic) throw Exception;
/**
“EEEEMEIE MopicE= (BR) T
* @param topic FEFMEINER
* @param registerRecord FEEFMANZE
*/
void register(String topic, RegisterRecord registerRecord) throws Exception;
/**
bR topicH =
* @param topic f5lf&topic
*/
void deleteTopicNode(String topic) throws Exception;
SEEEMER
*@param topic ;EAHEEFFTERTtopic
*@param recordld &+ FAHMSEID
i
void unregister(String topic, int recordld) throws Exception;
*EIER
* @param EifEEFT{EATtopic
*@recordld EiffFEAIID
*/
RegisterRecord query(String topic, int recordld) throws Exception;

*k

* FEHEATopicRBTFE
* @param topic

*

Boolean isExist(String topic) throws Exception;

/**
*XK A MRS 25 AR
*/
void shutdown() throws Exception;

TREETFLLHEORM T ZookeeperRegisterHandlerft B

NettySink&F

Class NettySink(String name,

String topic,

RegisterServerHandler registerServerHandler,
int numberOfSubscribedJobs)

®  npame: AZNettySinkBIZFR,

= topic: J9ARNettySinkF=EEIER I Topic, B MARAINettySink (HAE
BR51 ) RIMERARRIAITOPIC, BUSSEITHIREE, MEXXEED

&Ko
= registerServerHandler: J3FARARSSS2RIDIE,

®  numberOfSubscribedJobs: J91TEANettySInkAIEWEE , ZHE X
2B, REIMRBITIRHEENERE ENettySink, NettySinkZ &%

=
NettySource &5+

Class NettySource(String name,
String topic,
RegisterServerHandler registerServerHandler)

"  name: J9ZANettySourcefJZFR, iZNettySourceiM2l—RY ( HEE

BR4h) , BN, EZENettySinkidTSBILTsE, SHEXEE.
= topic: 1TREAINettySinkftopics

= registerServerHandler: J3EARARSS2REVDIE,
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F& &R

(AT
NettySourcefIF & E S NettySourcefIH & EHER, BNTEIEFECIEIEE.

1. —MNobfE A% Fr&EIob, ERMIMEAITEEIob
2. kfhEIobB O EHIRIG I (Lakbyte[], D ABIRIT & &iX
3. iJg&E I Ebyte[| 2 SR HEEALAString2REY, FHEAFFTEN I

9.4.4.2 Flink Job Pipeline #flIf2F (Java )
TEIENFEZERBIENER.

TEAEESN:

1.

package com.huawei.bigdata.flink.examples;

com.huawei.bigdata.flink.examples.UserSource,
com.huawei.bigdata.flink.examples.TestPipelineNettySink o
com.huawei.bigdata.flink.examples.TestPipelineNettySource1,
com.huawei.bigdata.flink.examples.TestPipelineNettySource2,

KtlobBENX Source EFFA LR

import org.apache.flink.api.java.tuple.Tuple2;
import org.apache.flink.configuration.Configuration;
import org.apache.flink.streaming.api.functions.source.RichParallelSourceFunction;

import java.io.Serializable;

public class UserSource extends RichParallelSourceFunction<Tuple2<Integer, String>> implements

Serializable {

private boolean isRunning = true;

public void open(Configuration configuration) throws Exception {

}

*k

* MR ERE, SR 1000055E
*/

}

super.open(configuration);

public void run(SourceContext<Tuple2<Integer, String>> ctx) throws Exception {

}

while(isRunning) {
for (inti =0; i < 10000; i++) {
ctx.collect(Tuple2.of(i, "hello-" +i));

}
Thread.sleep(1000);
}

public void close() {

}

isRunning = false;

public void cancel() {

}

isRunning = false;
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2. KRHEND

package com.huawei.bigdata.flink.examples;

import org.apache.flink.api.common.functions.MapFunction;

import org.apache.flink.api.java.tuple.Tuple2;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import org.apache.flink.streaming.connectors.netty.sink.NettySink;

import org.apache.flink.streaming.connectors.netty.utils.ZookeeperRegisterServerHandler;

public class TestPipelineNettySink {
public static void main(String[] args) throws Exception{

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
[ZEjobIHEE 2

env.setBufferTimeout(2);

/1 BlEEZookeeperf9iEAARSSE-handler
ZookeeperRegisterServerHandler zkRegisterServerHandler = new ZookeeperRegisterServerHandler();
/] FIIEE M SourceEF
env.addSource(new UserSource())
.keyBy(0)
.map(new MapFunction<Tuple2<Integer,String>, byte[]>() {
[EREER R FHEE
@Override
public byte[] map(Tuple2<Integer, String> integerStringTuple2) throws Exception {
return integerStringTuple2.f1.getBytes();

}
}).addSink(new NettySink("NettySink-1", "TOPIC-2", zkRegisterServerHandler, 2));//i&@id NettySink
KixHE,

env.execute();

}
}

3. HE—MIREE
package com.huawei.bigdata.flink.examples;

import org.apache.flink.api.common.functions.MapFunction;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import org.apache.flink.streaming.connectors.netty.source.NettySource;

import org.apache.flink.streaming.connectors.netty.utils.ZookeeperRegisterServerHandler;

import java.nio.charset.Charset;
public class TestPipelineNettySourcel {
public static void main(String[] args) throws Exception{

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
/] ZEjoblIFHRE /2

env.setParallelism(2);

// Bl ZookeeperfJiEM RSS2 DA

ZookeeperRegisterServerHandler zkRegisterServerHandler = new ZookeeperRegisterServerHandler();
/@ INNettySource & ¥, EWRBARHMERIER

env.addSource(new NettySource("NettySource-1", "TOPIC-2", zkRegisterServerHandler))

.map(new MapFunction<byte[], String>() {
/] BRI F R F T &
@Override
public String map(byte[] bytes) {
return new String(bytes, Charset.forName("UTF-8"));

}
D-print();

env.execute();
}
}
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4. FBETMTRE
package com.huawei.bigdata.flink.examples;

import org.apache.flink.api.common.functions.MapFunction;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import org.apache.flink.streaming.connectors.netty.source.NettySource;

import org.apache.flink.streaming.connectors.netty.utils.ZookeeperRegisterServerHandler;

import java.nio.charset.Charset;
public class TestPipelineNettySource2 {
public static void main(String[] args) throws Exception {

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
[ EEEVHHEE 2

env.setParallelism(2);

//BIEEZookeeperfYEMARSS 2B
ZookeeperRegisterServerHandler zkRegisterServerHandler = new ZookeeperRegisterServerHandler();
/[ MMNettySourceEF, KRB R HENEIR
env.addSource(new NettySource("NettySource-2", "TOPIC-2", zkRegisterServerHandler))
.map(new MapFunction<byte[], String>() {
[ EINF T E BRI TR
@Override
public String map(byte[] bytes) {
return new String(bytes, Charset.forName("UTF-8"));

}
}.print();
env.execute();

}
}

9.4.4.3 Flink Job Pipeline #If2F ( Scala)
THEAEREEZEBERER.
TEAGBES:
e com.huawei.bigdata.flink.examples.UserSource,
e com.huawei.bigdata.flink.examples.TestPipeline_NettySink,

e com.huawei.bigdata.flink.examples.TestPipeline_NettySource1,
e com.huawei.bigdata.flink.examples.TestPipeline_NettySource2 ,
1. RXHE

package com.huawei.bigdata.flink.examples

case class Inforamtion(index: Int, content: String) {

def this() = this(0, "")
}

2. &fEjobEENXsourceEF4EIE

package com.huawei.bigdata.flink.examples

import org.apache.flink.configuration.Configuration

import org.apache.flink.streaming.api.functions.source.RichParallelSourceFunction
import org.apache.flink.streaming.api.functions.source.SourceFunction.SourceContext

class UserSource extends RichParallelSourceFunction[Inforamtion] with Serializable{

var isRunning = true
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override def open(parameters: Configuration): Unit = {
super.open(parameters)

}

/] BRET=4100005R 1R
override def run(sourceContext: SourceContext[Inforamtion]) = {

while (isRunning) {
for (i <- 0 until 10000) {
sourceContext.collect(Inforamtion(i, "hello-" + i));

}
Thread.sleep(1000)
}
}

override def close(): Unit = super.close()

override def cancel() ={
isRunning = false
}
}

3. &EHENRB

package com.huawei.bigdata.flink.examples

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

import org.apache.flink.streaming.connectors.netty.sink.NettySink

import org.apache.flink.streaming.connectors.netty.utils.ZookeeperRegisterServerHandler
import org.apache.flink.streaming.api.scala._

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

val env = StreamExecutionEnvironment.getExecutionEnvironment
/] & EjoblIFFRE 2
env.setParallelism(2)
/& &ZookeeperJIiEAARSS 22
val zkRegisterServerHandler = new ZookeeperRegisterServerHandler
[FBREEXEF=EHIE
env.addSource(new UserSource)
.keyBy(0).map(x=>x.content.getBytes) /A& RiXEIRFE W R =T EH
.addSink(new NettySink("NettySink-1", "TOPIC-2", zkRegisterServerHandler, 2))//iZh0NettySinkEF &%
iR

env.execute()
}
}

4. F—MIRAE

package com.huawei.bigdata.flink.examples

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

import org.apache.flink.streaming.connectors.netty.source.NettySource

import org.apache.flink.streaming.connectors.netty.utils.ZookeeperRegisterServerHandler
import org.apache.flink.streaming.api.scala._

import scala.utilLRandom

object TestPipeline_NettySource1 {
def main(args: Array[String]): Unit = {
val env = StreamExecutionEnvironment.getExecutionEnvironment

/] REJobHIFHRE /32

env.setParallelism(2)
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/iR EZookeeper{ESit IR 22
val zkRegisterServerHandler = new ZookeeperRegisterServerHandler

/[ NNNettySourceE-F, HIKCRE R HENEIE
env.addSource(new NettySource("NettySource-1", "TOPIC-2", zkRegisterServerHandler))
.map(x => (1, new String(x)))//ASEWEINF iR EAKFRTER
filter(x =>{
Random.nextInt(50000) == 10

b))
.print

env.execute()
}
}

5 BEIMTRAE
package com.huawei.bigdata.flink.examples

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment

import org.apache.flink.streaming.connectors.netty.source.NettySource

import org.apache.flink.streaming.connectors.netty.utils.ZookeeperRegisterServerHandler
import org.apache.flink.streaming.api.scala._

import scala.util.LRandom

object TestPipeline_NettySource2 {
def main(args: Array[String]): Unit = {

val env = StreamExecutionEnvironment.getExecutionEnvironment
/& EjobFHERES?2
env.setParallelism(2)
/1882 Zookeeper{EJaiEARARSS 25
val zkRegisterServerHandler = new ZookeeperRegisterServerHandler
/% h0NettySourceEF, EWEUR
env.addSource(new NettySource("NettySource-2", "TOPIC-2", zkRegisterServerHandler))
.map(x=>(2, new String(x)))/ASEWEINF TS BRI RF TS
filter(x=>{
Random.nextInt(50000) == 10
)
.print()

env.execute()

}
}

9.4.5 Flink Join #£{BFERF

9.4.5.1 Flink Join IR A2 B

17=iEE

BREFEANFlink I Z180MEKENFERICR, HRICREMHFIENMEE, 815

27, M. Fie. BBE—NFlinkISZ22FERKENFERICR, HRICRZAR

E=F. RIMEE.

BETEEWSER, FARIFInkNAEFEREIIINRE: SCATAYLURIE LSS 2R E BicRAY
RREFFAXEF, MR MNISHEIERITHREED,

IR

o WEHHUETFEEKafkaBi4 . MKafkalBHFARIXEIE ( FEBKafkatX R
F) . FMKafkalBHEWEE . KafkafitES IAEGIEUERRIET .
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o SZ2a9HURIEE socketiZIGERICR, nl{#Mnetcatin S FFBMNEIEIRIE
- {#EHRLinuxap$netcat -l -p <port>, BII—MEBAINAKIRSES.
- B EREREEnetcat iENAIportpkINfE, [EnetcatZBimAEIRER -

FrAa B
JB5fFlink Kafka Produceriz FB@Kafka&ZiEE0E .

2. 3&@hFlink Kafka ConsumerizFA M KafkaiZW#idE, fi&Tablel, {Rilftopics
producer—&(,

3. MsoketFriSEENEUE, fi&Table2,
4. {EFAFlink SQLYITable1#Table2iH{TEASEE, FHITHTEN,

9.4.5.2 Flink Join ###£R% (Java)
INRENA
fEFlinkRZ B, JEHflink-connector-kafkat& iz, 4r=3FEEHIE,

EBHEG
BREFAREIEERFERNELZEEKatka, WFEES| Nkafka-clients-*jar, Zjar&

B]7EclientB R TFREL
TFEFtproducerfliconsumer, LARFlink Stream SQL JoinfEFAEZBIEIDIENE
No

TEMFE2 I com.huawei.bigdata.flink.examples.WriteIntoKafka#[
com.huawei.bigdata.flink.examples.SqloinWithSocket

1. B¥#iEKafkahEF-—RKAPEE, APEREHE. £, 43148k
//producer{ti3
public class WriteIntoKafka {
public static void main(String[] args) throws Exception {

/] $TERHEHTflink runfdsE£5S

System.out.println("use command as: ");

System.out.println("./bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoKafka" +
" /opt/test.jar --topic topic-test -bootstrap.servers 10.91.8.218:9092");

System.out.println("./bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoKafka" +

" /opt/test.jar --topic topic-test -bootstrap.servers 10.91.8.218:21007 --security.protocol
SASL_PLAINTEXT --sasl.kerberos.service.name kafka");

System.out.println( );
System.out.println("<topic> is the kafka topic name");

System.out.println("<bootstrap.servers> is the ip:port list of brokers");

System.out.println( );
[ FHEFATIME

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
[ REHEE
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env.setParallelism(1);
/| BBTEITEH
ParameterTool paraTool = ParameterTool.fromArgs(args);
/] MIERE, BEE N SourceEFHIEURES NKafka
DataStream<String> messageStream = env.addSource(new SimpleStringGenerator());
FlinkKafkaProducer<String> producer = new FlinkKafkaProducer<>(paraTool.get("topic"),
new SimpleStringSchema(),
paraTool.getProperties());
producer.setWriteTimestampToKafka(true);
messageStream.addSink(producer);
// A Flexecuteft & 1T
env.execute();
}
/] BREX Source, BIRISIFEFT~4HE
public static class SimpleStringGenerator implements SourceFunction<String> {
static final String[] NAME = {"Carry", "Alen", "Mike", "lan", "John", "Kobe", "James"};
static final String[] SEX = {"MALE", "FEMALE"},
static final int COUNT = NAME.length;
boolean running = true;
Random rand = new Random(47);
@Override
[randiEAF=4EF, M5, FRIVESER
public void run(SourceContext<String> ctx) throws Exception {
while (running) {
int i = rand.nextInt(COUNT);
int age = rand.nextInt(70);
String sexy = SEX[rand.nextInt(2)];

ctx.collect(NAME[i] + "," + age + "," + sexy);

thread.sleep(1000);

@Override
public void cancel() {

running = false;

}
}
}
2. HpgTable1#0Table2, F{ERJoinXdTable1¥0Table2iH{FEASEH, FTEDMHL
B,

public class SqUoinWithSocket {
public static void main(String[] args) throws Exception{

final String hostname;
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final int port;
System.out.println("use command as: ");

System.out.println("flink run --class com.huawei.bigdata.flink.examples.SqlloinWithSocket" +
" /opt/test.jar --topic topic-test -bootstrap.servers xxxx.xxx.xxx.xxx:9092 --hostname
XXX XXX XXX XXX --port Xxx");

System.out.println("flink run --class com.huawei.bigdata.flink.examples.SqloinWithSocket" +
" /opt/test.jar --topic topic-test -bootstrap.servers xxxx.xxx.xxx.xxx:21007 --security.protocol
SASL_PLAINTEXT --sasl.kerberos.service.name kafka"
+ "--hostname XXX.XXX.XXX.XXX --port xxx");

System.out.println( );
System.out.println("<topic> is the kafka topic name");
System.out.println("<bootstrap.servers> is the ip:port list of brokers");

System.out.println( );

try {
final ParameterTool params = ParameterTool.fromArgs(args);

hostname = params.has("hostname") ? params.get("hostname") : "localhost";
port = params.getint("port");

} catch (Exception e) {
System.err.println("No port specified. Please run 'FlinkStreamSqUoinExample " +
"--hostname <hostname> --port <port>', where hostname (localhost by default) " +
"and port is the address of the text server");

System.err.println("To start a simple text server, run 'netcat -l -p <port>' and " +
"type the input text into the command line");

return;

}

EnvironmentSettings fsSettings =
EnvironmentSettings.newlnstance().useOldPlanner().inStreamingMode().build();

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

StreamTableEnvironment tableEnv = StreamTableEnvironment.create(env, fsSettings);

[/ETFEventTimei# TR
env.setStreamTimeCharacteristic(TimeCharacteristic.EventTime);

env.setParallelism(1);
ParameterTool paraTool = ParameterTool.fromArgs(args);

//Stream1, MKafkarRiEEVEE
DataStream<Tuple3<String, String, String>> kafkaStream = env.addSource (new
FlinkKafkaConsumer<>(paraTool.get("topic"),
new SimpleStringSchema(),
paraTool.getProperties())).map(new MapFunction<String, Tuple3<String, String, String>>()

{
@Override
public Tuple3<String, String, String> map(String s) throws Exception {
String[] word = s.split(",");
return new Tuple3<>(word[0], word[1], word[2]);
}
b
//4&Stream1;E A /9 Table1
tableEnv.registerDataStream("Table1", kafkaStream, "name, age, sexy, proctime.proctime");
//Stream2, MSocketsiEENEIE
DataStream<Tuple2<String, String>> socketStream = env.socketTextStream(hostname, port,
l|\nll).
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map(new MapFunction<String, Tuple2<String, String>>() {
@Override
public Tuple2<String, String> map(String s) throws Exception {
String[] words = s.split("\\s");
if (words.length < 2) {
return new Tuple2<>();

}

return new Tuple2<>(words[0], words[1]);
}
ok

//4&Stream2;E A /9 Table2
tableEnv.registerDataStream("Table2", socketStream, "name, job, proctime.proctime");

//HUTSQL Joini# TR & EiE
Table result = tableEnv.sqlQuery("SELECT t1.name, t1.age, t1.sexy, t2.job, t2.proctime as shiptime
\n" +
"FROM Table1 AS t1\n" +
"JOIN Table2 AS t2\n" +
"ON t1.name = t2.name\n" +
"AND t1.proctime BETWEEN t2.proctime - INTERVAL '"1' SECOND AND t2.proctime +
INTERVAL '1' SECOND");

[EELEREEE 9 Stream, FHFTEDHIH

tableEnv.toAppendStream(result, Row.class).print();

env.execute();
}
}

9.4.5.3 Flink Join ¥5I32F ( Scala)
AEPHEFEFMRS 3.3.0%LUSKRAS .

&b
INEEN4a

fEFlinkz A, iBAflink-connector-kafkatEtRagiEO, £ EEEIE,

(e =20

BREFAEIEEFERAN ELSERIKafka, NFEZES| N\ Fusionlnsightfikafka-
clients-*jar, Zjar&r]#EKafkaZ Fin B R IRE

FE%tiproducerficonsumer, LARFlink Stream SQL JoinfEFIEZiZ i8I/

o

RSS2 I com.huawei.bigdata.flink.examples.WriteIntoKafkaF[
com.huawei.bigdata.flink.examples.SqUoinWithSocket

1. BifFKafkahEF=—F£ARER, APEEEHE. T8, MRIE/N.
//producer{ti3

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

System.out.println("use command as: ")

System.out.println("./bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoKafka" +
" /opt/test.jar --topic topic-test -bootstrap.servers xxx.xxx.xxx.xxx:21005")

System.out.println("./bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoKafka /opt/
test.jar --topic" + " topic-test -bootstrap.servers xxx.xxx.xxx.xxx:21007 --security.protocol
SASL_PLAINTEXT" + " --sasl.kerberos.service.name kafka")

System.out.println( )
System.out.println("<topic> is the kafka topic name")
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System.out.println("<bootstrap.servers> is the ip:port list of brokers")
System.out.println( )
val env = StreamExecutionEnvironment.getExecutionEnvironment

env.setParallelism(1)

val paraTool = ParameterTool.fromArgs(args)

val messageStream = env.addSource(new WritelntoKafka.SimpleStringGenerator)
val producer = new FlinkKafkaProducer[String] (paraTool.get("topic"), new SimpleStringSchema,
paraTool.getProperties)

producer.setWriteTimestampToKafka(true)

messageStream.addSink(producer)
env.execute

}
/x-x-

* String sourceZ&
4
object SimpleStringGenerator {
private[examples] val NAME = Array("Carry", "Alen", "Mike", "lan", "John", "Kobe", "James")
private[examples] val SEX= Array("MALE", "FEMALE")
private[examples] val COUNT = NAMElength

}

class SimpleStringGenerator extends SourceFunction[String] {
private[examples] var running = true
private[examples] val rand = new Random(47)

@throws[Exception]
override def run(ctx: SourceFunction.SourceContext[String]): Unit = {
while (running) {
val i = randnextInt(SimpleStringGenerator. COUNT)
val age = rand.nextInt(70)
val sexy = SimpleStringGenerator. SEX(rand.nextInt(2))
ctx.collect(SimpleStringGenerator. NAME(i) + "," + age + "," + sexy)
Thread.sleep(1000)
}
}

override def cancel(): Unit = {
running = false
}
}

}
4 Table1#0Table2, F{FMJoinXITable1#1Table2i#{FEXSEf, FTENMELE
B,

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

var hostname: String = null

var port =0

System.out.println("use command as: ")

System.out.println("flink run --class com.huawei.bigdata.flink.examples.SqUoinWithSocket /opt/
test.jar --topic" + " topic-test -bootstrap.servers xxxx.xxx.xxx.xxx:21005 --hostname XXX.XXX.XXX.XXX --
port xxx")

System.out.println("flink run --class com.huawei.bigdata.flink.examples.SqUoinWithSocket /opt/
test.jar --topic" + " topic-test -bootstrap.servers xxxx.xxx.xxx.xxx:21007 --security.protocol
SASL_PLAINTEXT" + " --sasl.kerberos.service.name kafka--hostname xxx.xxx.xxx.xxx --port xxx")

System.out.println( )
System.out.println("<topic> is the kafka topic name")
System.out.println("<bootstrap.servers> is the ip:port list of brokers")
System.out.println( )
try {

val params = ParameterTool. fromArgs(args)

hostname = if (params.has("hostname")) params.get("hostname")
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else "localhost"
port = params.getint("port")
} catch {
case e: Exception =>
System.err.println("No port specified. Please run 'FlinkStreamSqgUoinExample " + "--hostname
<hostname> --port <port>', where hostname (localhost by default) " + "and port is the address of the
text server")
System.err.println("To start a simple text server, run 'netcat -l -p <port>' and " + "type the input
text into the command line")
return

}

val fsSettings = EnvironmentSettings.new/nstance.inStreamingMode.build
val env = StreamExecutionEnvironment.getExecutionEnvironment
val tableEnv = StreamTableEnvironment.create(env, fsSettings)

env.getConfig.setAutoWatermarklinterval(200)
env.setParallelism(1)
val paraTool = ParameterTool.fromArgs(args)

val kafkaStream = env.addSource(new FlinkKafkaConsumer[String] (paraTool.get("topic"), new
SimpleStringSchema, paraTool.getProperties)).map(new MapFunction[String, Tuple3([String, String,
String]1() {
@throws[Exception]
override def map(str: String): Tuple3[String, String, String] = {
val word = str.split(",")
new Tuple3([String, String, String] (word(0), word(1), word(2))
}
b

tableEnv.createTemporaryView("Table1", kafkaStream, $("name"), $("age"), $("sexy"), $
("proctime").proctime)

val socketStream = env.socketTextStream(hostname, port, "\n").map(new MapFunction[String,
Tuple2[String, String]]() {
@throws[Exception]
override def map(str: String): Tuple2[String, String] = {
val words = str.split("\\s")
if (words.length < 2) return new Tuple2[String, String]
new Tuple2[String, String] (words(0), words(1))
}
b

tableEnv.createTemporaryView("Table2", socketStream, $("name"), $("job"), §
("proctime").proctime)

val result = tableEnv.sqlQuery("SELECT t1.name, t1.age, t1.sexy, t2.job, t2.proctime as shiptime\n"
+ "FROM Table1 AS t1\n" + "JOIN Table2 AS t2\n" + "ON t1.name = t2.name\n" + "AND t1.proctime
BETWEEN t2.proctime - INTERVAL '1' SECOND AND t2.proctime + INTERVAL" + " '1' SECOND")

tableEnv.toAppendStream(result, classOffRow]).print

env.execute

}
}

9.4.6 Flink Jar {EVV{23Z SQL B2

9.4.6.1 Flink Jar {ENIHE3Z SQL #HIIEFF AR

im=RisEe
)é:’llﬂiﬂkﬂ’\JSQLiE’-M%Eﬁwﬁ%Eﬁi, EJ{EFRFlink Jary75zLi23Flink SQLIEA), LURF
TiEE,

AKIF=EEFMRS 3.2 1RLAGIRA .
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FRERR

(ERHRIEAHRRHHITIEERISQLER, S MEGZEFERSSHR.

9.4.6.2 Flink Jar {EAVR3Z SQL #6127 (Java)

RAZSQLAYZLIZEEINT, BRIRSZIFHEIICREATERIINSERTIED . ZERESRH
com.huawei.bigdata.flink.examples.FlinkSQLExecutor,

public class FlinkSQLExecutor {
public static void main(String[] args) throws IOException {
System.out.println("-------------------- begin init --------------------—- ");
final String sqlPath = ParameterTool.fromArgs(args).get("sql", "config/redisSink.sql");
final StreamExecutionEnvironment streamEnv =
StreamExecutionEnvironment.getExecutionEnvironment();
EnvironmentSettings bsSettings = EnvironmentSettings.newlnstance().inStreamingMode().build();
StreamTableEnvironment tableEnv = StreamTableEnvironment.create(streamEnyv, bsSettings);
StatementSet statementSet = tableEnv.createStatementSet();
String sqlStr = FileUtils.readFileToString(FileUtils.getFile(sqlPath), "utf-8");
String[] sqlArr = sqlStr.split(";");
for (String sql : sqlArr) {
sql = sql.trim();
if (sql.toLowerCase(Locale.ROOT).startsWith("create")) {
System.out.println(" \nexecuteSqgl=\n" + sql);
tableEnv.executeSql(sql);
} else if (sql.toLowerCase(Locale.ROOT).startsWith("insert")) {

System.out.println(" \ninsert=\n" + sql);
statementSet.addInsertSql(sql);
}

}

System.out.println("--------==------------ begin exec sql ");

statementSet.execute();

}
}
(MARIY:

TS LFIREAIEBRIE, BRRZElbX A FEMjarE S 5I5IZ Figilibs LR .
ANt EiE Tt Kafkat23zSQL I :

create table kafka_sink
(
uuid varchar(20),
name varchar(10),
age int,
ts timestamp(3),
p varchar(20)
) with (

'connector' = 'kafka',

‘topic' = inputZ,

'properties.bootstrap.servers' = 'KafkafijBrokerLAi\I3EIP-Kafkaiz =,

'properties.group.id' = 'testGroupZ2,

'scan.startup.mode' = 'latest-offset’,

‘format' = 'json’

);
create TABLE datagen_source
(

uuid varchar(20),

name varchar(10),

age int,

ts timestamp(3),

p varchar(20)

) WITH (

'connector' = 'datagen’,
'rows-per-second' = '1'

)i
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INSERT INTO kafka_sink
SELECT *
FROM datagen_source;

9.4.7 FlinkServer REST API IR

9.4.7.1 {EFAACEAFIAIE FlinkServer REST API #45Ii2R (Java)

TORENA

BB A ERFlinkServer RestAPl, LAFlinkServer&E1E Rt PRAYFEFIBITAPISRSL
ENE @R PR .
Bw]

AEFHEBFMRS 33.0RLUGIRA .

(=2t

PFEFAERPS “test92” , FHRIDA “92”7 , SREREHFlinkServerZI2 RN RAYAR
23 “flinkserveradmin” BYCEEIAIDAPIAR, LATFRIBATERG,

public class TestCreateTenants {
public static void main(String[] args) {
ParameterTool paraTool = ParameterTool.fromArgs(args);
final String hostName = paraTool.get("hostName"); // {&2hosts3{4, EREENZ
final String keytab = paraTool.get("keytab"); // userkeytab#&iE
final String krb5 = paraTool.get("krb5"); // krb5.confi#&12
final String principal = paraTool.get("principal"); // IATEFBF

System.setProperty("java.security.krb5.conf", krb5);
String url = "https://"+hostName+":28943/flink/v1/tenants";
String jsonstr = "{" +

"\n\t \"tenantld\":\"92\"," +

"\n\t \"tenantName\":\" test92"," +

"\n\t \"remark\":\" test tenant remark1\"," +

"\n\t \"updateUser\":\" test_updateUser1\"," +

"\n\t \"createUser\":\" test_createUser1\"" +

"\n}";

try {
LoginClient.getinstance().setConfigure(url, principal, keytab, "");
LoginClient.getinstance().login(); // F&fEflinkserver=IERFAFES

String proxyUrl = "https://" +hostName+":28943/flink/v1/proxyUserLogin"; // BRERAFEZEO, 3%
BEYE @R P token
String result = HttpClientUtil.doPost(proxyUrl, "{\n" +
"\t\"realUser\": \" flinkserveradmin\"\n" +
"} "utf-8", true);
Gson gson = new Gson();
JsonObject jsonObject = gson.fromJson(result, JsonObject.class);
String token = jsonObject.get("result").toString();
token = "hadoop_auth=" + token;

System.out.println(HttpClientUtil.doPost(url, jsonstr, "utf-8", true , token));
} catch (Exception e) {
System.out.println(e);
}
}
}

9.4.8 Flink isZEY HBase FRHEHITEFE
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9.4.8.1 Flink HBase ##iEFH & BI&
AEFHEEFMRS 32.0RLUGIRA .

iﬁﬁlﬂﬂﬂ
REGINEBITFlink APHEIESHBaseHIE -

HuEL
EFHBaseFLEX M, BidManager FEEERHECE, FKEX “hbase-sitexml” {4,

Fre B
1. BEHBase:

a. BIISHISE “hbase-sitexml” SHEHIRCEHZR, Flink SinkaJ LASREYZE
HBasefyConnection
b. @I ConnectionFIMiREEFE, NMRAFENCIERE,
c. BEWRINEIEIECEPUYR, SE|HBase,
2. iZEHBase:
a. BISHISE “hbase-sitexml” SHERIRXES, Flink SourcemJLAFKEZ!
HBasefdConnection

b. @I ConnectionHIiREEFE, NRAFEWEILK, FEEBZHBase
ShellBliERsy s BIEEE .

c. ZEYHBaseRIEIE, 1EResultBURE M ROWTREIZLE T FEF .
9.4.8.2 Flink HBase {532 (Java)

TIRENA

BT FFlink APIZEHBaseZ{iE

wiEedtl
T@E%E WriteHBaseXIReadHBase T E;B4B(LIB{E &<

%%1‘%65§mcom.huawei.bigdata.flink.examples.WriteH Base#
com.huawei.bigdata.flink.examples.ReadHBase,

e  WriteHBase:=E;B4E1XHS
public static void main(String[] args) throws Exception {
System.out.println("use command as: ");
System.out.println(
"./bin/flink run --class com.huawei.bigdata.flink.examples.WriteHBase"
+ " /opt/test.jar --tableName t1 --confDir /tmp/hbaseConf");
System.out.println(

System.out.println("<tableName> hbase tableName");
System.out.println("<confDir> hbase conf dir");
System.out.println(

);
StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
env.setParallelism(1);

ParameterTool paraTool = ParameterTool.fromArgs(args);

DataStream<Row> messageStream = env.addSource(new SimpleStringGenerator());
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messageStream.addSink(
new HBaseWriteSink(paraTool.get("tableName"), createConf(paraTool.get("confDir"))));
env.execute("WriteHBase");

}

private static org.apache.hadoop.conf.Configuration createConf(String confDir) {
LOG.info("Create HBase configuration.");
org.apache.hadoop.conf.Configuration hbaseConf =
HBaseConfigurationUtil.getHBaseConfiguration();
if (confDir != null) {
File hbaseSite = new File(confDir + File.separator + "hbase-site.xml");
if (hbaseSite.exists()) {
LOG.info("Add hbase-site.xml");
hbaseConf.addResource(new Path(hbaseSite.getPath()));
}
File coreSite = new File(confDir + File.separator + "core-site.xml");
if (coreSite.exists()) {
LOG.info("Add core-site.xml");
hbaseConf.addResource(new Path(coreSite.getPath()));

File hdfsSite = new File(confDir + File.separator + "hdfs-site.xml");
if (hdfsSite.exists()) {
LOG.info("Add hdfs-site.xml");
hbaseConf.addResource(new Path(hdfsSite.getPath()));
}
}

LOG.info("HBase configuration created successfully.");
return hbaseConf;

}

*k

* @since 8.2.0
*/
private static class HBaseWriteSink extends RichSinkFunction<Row> {
private Connection conn;
private BufferedMutator bufferedMutator;
private String tableName;
private final byte[] serializedConfig;
private Admin admin;
private org.apache.hadoop.conf.Configuration hbaseConf;
private long flushTimelntervalMillis = 5000; //5s
private long preFlushTime;

public HBaseWriteSink(String sourceTable, org.apache.hadoop.conf.Configuration conf) {
this.tableName = sourceTable;
this.serializedConfig = HBaseConfigurationUtil.serializeConfiguration(conf);

}

private void deserializeConfiguration() {
LOG.info("Deserialize HBase configuration.");
hbaseConf = HBaseConfigurationUtil.deserializeConfiguration(
serializedConfig, HBaseConfigurationUtil.getHBaseConfiguration());
LOG.info("Deserialization successfully.");

}

private void createTable() throws IOException {
LOG.info("Create HBase Table.");
if (admin.tableExists(TableName.valueOf(tableName))) {
LOG.info("Table already exists.");
return;

}

// Specify the table descriptor.

TableDescriptorBuilder htd =
TableDescriptorBuilder.newBuilder(TableName.valueOf(tableName));

// Set the column family name to f1.

ColumnFamilyDescriptorBuilder hcd =
ColumnFamilyDescriptorBuilder.newBuilder(Bytes.toBytes("f1"));

// Set data encoding methods. HBase provides DIFF,FAST_DIFF,PREFIX

hcd.setDataBlockEncoding(DataBlockEncoding.FAST_DIFF);
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// Set compression methods, HBase provides two default compression
// methods:GZ and SNAPPY
hcd.setCompressionType (Compression.Algorithm.SNAPPY);
htd.setColumnFamily (hcd.build());
try {

admin.createTable(htd.build());
} catch (IOException e) {

if (!(e instanceof TableExistsException)

|| ladmin.tableExists(TableName.valueOf(tableName))) {

throw e;
}
LOG.info("Table already exists, ignore.");

LOG.info("Table created successfully.");
}

@Override
public void open(Configuration parameters) throws Exception {
LOG.info("Write sink open");
super.open(parameters);
deserializeConfiguration();
conn = ConnectionFactory.createConnection(hbaseConf);
admin = conn.getAdmin();
createTable();
bufferedMutator = conn.getBufferedMutator(TableName.valueOf(tableName));
preFlushTime = System.currentTimeMillis();

}

@Override
public void close() throws Exception {
LOG.info("Close HBase Connection.");
try {
if (admin != null) {
admin.close();
admin = null;
}
if (bufferedMutator != null) {
bufferedMutator.close();
bufferedMutator = null;
}
if (conn !=null) {
conn.close();
conn = null;

}

} catch (IOException e) {
LOG.error("Close HBase Exception:", e);
throw new RuntimeException(e);

}

LOG.info("Close successfully.");

}

@Override

public void invoke(Row value, Context context) throws Exception {
LOG.info("Write data to HBase.");
Put put = new Put(Bytes.toBytes(value.getField(0).toString()));
put.addColumn(Bytes.toBytes("f1"), Bytes.toBytes("q1"),

(Bytes.toBytes(value.getField(1).toString())));

bufferedMutator.mutate(put);

if (preFlushTime + flushTimelntervalMillis >= System.currentTimeMillis()) {
LOG.info("Flush data to HBase.");
bufferedMutator.flush();
preFlushTime = System.currentTimeMillis();
LOG.info("Flush successfully.");
}else {
LOG.info("Skip Flush.");
}

LOG.info("Write successfully.");
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}
}
:*@since 8.2.0
*/

public static class SimpleStringGenerator implements SourceFunction<Row> {
private static final long serialVersionUID = 2174904787118597072L;
boolean running = true;
longi=0;
Random random = new Random();

@Override
public void run(SourceContext<Row> ctx) throws Exception {
while (running) {
Row row = new Row(2);
row.setField (0, "rk" + random.nextLong());
row.setField(1, "v" + random.nextLong());
ctx.collect(row);
Thread.sleep(1000);
}
}

@Override
public void cancel() {
running = false;
}
}

e ReadHBaseEZEZiE(HE

public static void main(String[] args) throws Exception {
System.out.println("use command as: ");
System.out.println(
"./bin/flink run --class com.huawei.bigdata.flink.examples.ReadHBase"
+ " [opt/test.jar --tableName t1 --confDir /tmp/hbaseConf");

System.out.println(

);
System.out.println("<tableName> hbase tableName");
System.out.println("<confDir> hbase conf dir");
System.out.println(

);

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
env.setParallelism(1);
ParameterTool paraTool = ParameterTool.fromArgs(args);
DataStream<Row> messageStream =
env.addSource(
new HBaseReaderSource(
paraTool.get("tableName"), createConf(paraTool.get("confDir"))));
messageStream
.rebalance()
.map(
new MapFunction<Row, String>() {
@Override
public String map(Row s) throws Exception {
return "Flink says " + s + System.getProperty("line.separator");
}
)
.print();
env.execute("ReadHBase");

}

private static org.apache.hadoop.conf.Configuration createConf(String confDir) {
LOG.info("Create HBase configuration.");
org.apache.hadoop.conf.Configuration hbaseConf =
HBaseConfigurationUtil.getHBaseConfiguration();

if (confDir != null) {

File hbaseSite = new File(confDir + File.separator + "hbase-site.xml");

if (hbaseSite.exists()) {

LOG.info("Add hbase-site.xml");
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}

hbaseConf.addResource(new Path(hbaseSite.getPath()));
}
File coreSite = new File(confDir + File.separator + "core-site.xml");
if (coreSite.exists()) {

LOG.info("Add core-site.xml");

hbaseConf.addResource(new Path(coreSite.getPath()));

File hdfsSite = new File(confDir + File.separator + "hdfs-site.xml");
if (hdfsSite.exists()) {

LOG.info("Add hdfs-site.xml");

hbaseConf.addResource(new Path(hdfsSite.getPath()));
}

LOG.info("HBase configuration created successfully.");
return hbaseConf;

private static class HBaseReaderSource extends RichSourceFunction<Row> {

private Connection conn;

private Table table;

private Scan scan;

private String tableName;

private final byte[] serializedConfig;

private Admin admin;

private org.apache.hadoop.conf.Configuration hbaseConf;

public HBaseReaderSource(String sourceTable, org.apache.hadoop.conf.Configuration conf) {
this.tableName = sourceTable;
this.serializedConfig = HBaseConfigurationUtil.serializeConfiguration(conf);

}

@Override

public void open(Configuration parameters) throws Exception {
LOG.info("Read source open");
super.open(parameters);
deserializeConfiguration();
conn = ConnectionFactory.createConnection(hbaseConf);
admin = conn.getAdmin();
if (ladmin.tableExists(TableName.valueOf(tableName))) {

throw new IOException("table does not exist.");

}
table = conn.getTable(TableName.valueOf(tableName));
scan = new Scan();

}

private void deserializeConfiguration() {
LOG.info("Deserialize HBase configuration.");
hbaseConf = HBaseConfigurationUtil.deserializeConfiguration(
serializedConfig, HBaseConfigurationUtil.getHBaseConfiguration());
LOG.info("Deserialization successfully.");

}

@Override
public void run(SourceContext<Row> sourceContext) throws Exception {
LOG.info("Read source run");
try (ResultScanner scanner = table.getScanner(scan)) {
Iterator<Result> iterator = scanner.iterator();
while (iterator.hasNext()) {
Result result = iterator.next();
String rowKey = Bytes.toString(result.getRow());
byte[] value = result.getValue(Bytes.toBytes("f1"), Bytes.toBytes("q1"));
Row row = new Row(2);
row.setField (0, rowKey);
row.setField(1, Bytes.toString(value));
sourceContext.collect(row);
LOG.info("Send data successfully.");
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}

LOG.info("Read successfully.");
}

@Override
public void close() throws Exception {
closeHBase();

}

private void closeHBase() {
LOG.info("Close HBase Connection.");
try {
if (@dmin != null) {
admin.close();
admin = null;

}
if (table != null) {
table.close();
table = null;
}
if (conn !=null) {
conn.close();
conn = null;
}
} catch (IOException e) {
LOG.error("Close HBase Exception:", e);
throw new RuntimeException(e);

}
LOG.info("Close successfully.");
}

@Override
public void cancel() {
closeHBase();

}

9.4.9 Flink iEBX Hudi #HEHIFERF

9.4.9.1 Flink Hudi H¥GIiZRFF4 B2

RN 7SR

FAR B

AEFHEBFMRS 33.0RLUGIRA .

BSHudi:

BIE— N BENLE R EIESES R B EE
AR EEERE (4 JoDataStream<RowData>

BEIRB ANEIHudizz+,
1EHudi:
EEENHUdiZRPRIEEE -

PRI BRI IZ Al sontETUFHFTED

HEGIFRIobBRYER 1 FEHE, BEIEBEARIHudiRF, BIZBFHTENHUdiRFRIE
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9.4.9.2 Flink Hudi #If2& (Java)

TORENA

BT iEAFlink APRESHudi#iE,

peir=dLl
T34 WriteIntoHudiflReadFromHudi EE;B BB EER

5TELAEZ Il com.huawei.bigdata.flink.examples.WriteIntoHudiFl
com.huawei.bigdata.flink.examples.ReadFromHudi,

e  WriteIntoHudiEZEZiERHS
public class WriteIntoHudi {
public static void main(String[] args) throws Exception {
System.out.println("use command as: ");
System.out.println(
"./bin/flink run -m yarn-cluster --class com.huawei.bigdata.flink.examples.WriteIntoHudi"
+ " Jopt/test.jar --hudiTableName hudiSinkTable --hudiPath hdfs://hacluster/tmp/

flinkHudi/hudiTable");

System.out.println(

);
System.out.println("<hudiTableName> is the hudi table name. (Default value is hudiSinkTable)");
System.out.println("<hudiPath> Base path for the target hoodie table. (Default value is hdfs://
hacluster/tmp/flinkHudi/hudiTable)");
System.out.println(

)

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
env.setParallelism(1);
env.getCheckpointConfig().setCheckpointinterval(10000);
ParameterTool paraTool = ParameterTool.fromArgs(args);
DataStream<RowData> stringDataStreamSource = env.addSource(new SimpleStringGenerator())
.map(new MapFunction<Tuple5<String, String, Integer, String, String>, RowData>() {
@Override
public RowData map(Tuple5<String, String, Integer, String, String> tuple5) throws
Exception {
GenericRowData rowData = new GenericRowData(5);
rowData.setField(0, StringData.fromString(tuple5.f0));
rowData.setField(1, StringData.fromString(tuple5.f1));
rowData.setField(2, tuple5.f2);
rowData.setField(3, TimestampData.fromTimestamp(Timestamp.valueOf(tuple5.f3)));
rowData.setField(4, StringData.fromString(tuple5.f4));
return rowData;
}
D
String basePath = paraTool.get("hudiPath", "hdfs://hacluster/tmp/flinkHudi/hudiTable");
String targetTable = paraTool.get("hudiTableName", "hudiSinkTable");
Map<String, String> options = new HashMap<>();
options.put(FlinkOptions.PATH.key(), basePath);
options.put(FlinkOptions.TABLE_TYPE.key(), HoodieTableType. MERGE_ON_READ.name());
options.put(FlinkOptions.PRECOMBINE_FIELD.key(), "ts");
options.put(FlinkOptions.INDEX_BOOTSTRAP_ENABLED.key(), "true");
HoodiePipeline.Builder builder = HoodiePipeline.builder(targetTable)
.column("uuid VARCHAR(20)")
.column("name VARCHAR(10)")
.column("age INT")
.column("ts TIMESTAMP(3)")
.column("p VARCHAR(20)")
pk("uuid")
_partition("p")
.options(options);
builder.sink(stringDataStreamSource, false); // The second parameter indicating whether the
input data stream is bounded
env.execute("Hudi_Sink");
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}
public static class SimpleStringGenerator implements SourceFunction<Tuple5<String, String,
Integer, String, String>> {
private static final long serialVersionUID = 2174904787118597072L;
boolean running = true;
Integer i = 0;

@Override
public void run(SourceContext<Tuple5<String, String, Integer, String, String>> ctx) throws
Exception {
while (running) {
i++;
String uuid = "uuid" + i;
String name = "name" + i;
Integer age = new Integer(i);
String ts = LocalDateTime.now().format(DateTimeFormatter.ofPattern("yyyy-MM-dd
HH:mm:ss"));
String p = "par" +1i % 5;
Tuple5<String, String, Integer, String, String> tuple5 = Tuple5.of (uuid, name, age, ts, p);
ctx.collect(tuple5);
Thread.sleep(1000);
}
}
@Override
public void cancel() {
running = false;
}
}
}

e ReadFromHudiEZE;B18t5

public class ReadFromHudi {
public static void main(String[] args) throws Exception {
System.out.println("use command as: ");
System.out.println(
"./bin/flink run -m yarn-cluster --class com.huawei.bigdata.flink.examples.ReadFromHudi"
+ " [opt/test.jar --hudiTableName hudiSourceTable --hudiPath hdfs://hacluster/tmp/
flinkHudi/hudiTable"
+ " --read.start-commit 20221206111532"
);
System.out.println(

);

System.out.println("<hudiTableName> is the hoodie table name. (Default value is
hudiSourceTable)");

System.out.println("<hudiPath> Base path for the target hoodie table. (Default value is hdfs://
hacluster/tmp/flinkHudi/hudiTable)");

System.out.println("<read.start-commit> Start commit instant for reading, the commit time
format should be 'yyyyMMddHHmmss'. (Default value is earliest)");

System.out.println(

ParameterTool paraTool = ParameterTool.fromArgs(args);
StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
String basePath = paraTool.get("hudiPath", "hdfs://hacluster/tmp/flinkHudi/hudiTable");
String targetTable = paraTool.get("hudiTableName", "hudiSourceTable");
String startCommit = paraTool.get(FlinkOptions.READ_START_COMMIT.key(),
FlinkOptions.START_COMMIT_EARLIEST);
Map<String, String> options = new HashMap();
options.put(FlinkOptions.PATH.key(), basePath);
options.put(FlinkOptions.TABLE_TYPE.key(), HoodieTableType.MERGE_ON_READ.name());
options.put(FlinkOptions.READ_AS_STREAMING.key(), "true"); // this option enable the
streaming read
options.put(FlinkOptions.READ_START_COMM IT.key(), startCommit); // specifies the start
commit instant time
HoodiePipeline.Builder builder = HoodiePipeline.builder(targetTable)
.column("uuid VARCHAR(20)")
.column("name VARCHAR(10)")
.column("age INT")
.column("ts TIMESTAMP(3)")
.column("p VARCHAR(20)")
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.pk("uuid")
.partition("p")
.options(options);

DataStream<RowData> rowDataDataStream = builder.source(env);
rowDataDataStream.map(new MapFunction<RowData, String>() {
@Override
public String map(RowData rowData) throws Exception {
StringBuilder sb = new StringBuilder();
sb.append("{");
sb.append("\"uuid\":\"").append(rowData.getString(0)).append("\",");
sb.append("\"name\":\"").append(rowData.getString(1)).append("\",");
sb.append("\"age\":").append(rowData.getInt(2)).append(",");
sb.append("\"ts\":\"").append(rowData.getTimestamp(3, 0)).append("\",");
sb.append("\"p\":\"").append(rowData.getString(4)).append("\"");
sb.append("}");
return sb.toString();
}
B.print();
env.execute("Hudi_Source");
}
}

9.4.10 PyFlink #i2F

9.4.10.1 PyFlink #£#REFH & B

BEVSZFEEERIZFInk{ESBEIMRSEERE, WBFEFEFERINESEPython,
itPythoniEEKafkafE\lFIPythoniZ23ZSQLIEIVAIRER .

AIZGE2EAFMRS 3.3.0%LAGHIERLRA .

9.4.10.2 PyFlink B2 R 15i%AE
Eid Python API BT822 Flink i£5 Kafka {FALZE] Yarn ECIB451

TEFEpyflink-kafka pyBIEZZIEBENER, HIRRZAIFERR
“file_path” NEZITHISQLANIEER, BINERIREZ.

%ﬁﬁ%% “flink-examples/pyflink-example/pyflink-kafka” #fg “pyflink-
kafka.py”

import os
import logging
import sys
from pyflink.common import JsonRowDeserializationSchema, JsonRowSerializationSchema
from pyflink.common.typeinfo import Types
from pyflink.datastream.connectors import FlinkKafkaProducer, FlinkKafkaConsumer
from pyflink.datastream import StreamExecutionEnvironment
from pyflink.table import TableEnvironment, EnvironmentSettings
def read_sql(file_path):
if not os.path.isfile(file_path):
raise TypeError(file_path + " does not exist")
all_the_text = open(file_path).read()
return all_the_text
def exec_sql():
# IRTENEMsqliRE
# file_path = "/opt/client/Flink/flink/insertData2kafka.sql"
# file_path = os.getcwd() + "/../../../../yarnship/insertData2kafka.sql"
# file_path = "/opt/client/Flink/flink/conf/ssl/insertData2kafka.sql"
file_path = "insertData2kafka.sql"
sql = read_sql(file_path)
t_env = TableEnvironment.create(EnvironmentSettings.in_streaming_mode())
statement_set = t_env.create_statement_set()

12
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sqlArr = sql.split(";")
for sqlStr in sqlArr:
sqlStr = sqlStr.strip()
if sqlStr.lower().startswith("create"):
print(" create ")
print(sqlStr)
t_env.execute_sql(sqlStr)
if sqlStr.lower().startswith("insert"):
print(" insert: ")
print(sqlStr)
statement_set.add_insert_sqgl(sqlStr)
statement_set.execute()
def read_write_kafka():
# find kafka connector jars
env = StreamExecutionEnvironment.get_execution_environment()
env.set_parallelism(1)
specific_jars = "file:///opt/client/Flink/flink/lib/flink-connector-kafka-xxxjar"
# specific_jars = "file://" + os.getcwd() + "/../../../../yarnship/flink-connector-kafka-xxxjar"
# specific_jars = "file:///opt/client/Flink/flink/conf/ssl/flink-connector-kafka-xxxjar"
# the sqgl connector for kafka is used here as it's a fat jar and could avoid dependency issues
env.add_jars(specific_jars)
kafka_properties = {'bootstrap.servers'": '192.168.20.162:21005', 'group.id": 'test_group'}
deserialization_schema = JsonRowDeserializationSchema.builder() \
.type_info(type_info=Types.ROW([Types.INT(), Types.STRING()])).build()
kafka_consumer = FlinkKafkaConsumer(
topics="test_source_topic',
deserialization_schema=deserialization_schema,
properties=kafka propertles)
print(" read
ds = enw. add_source(kafka_consumer)
serialization_schema = JsonRowSerializationSchema.builder().with_type_info(
type_info=Types.ROW([Types.INT(), Types.STRING()])).build()
kafka_producer = FlinkKafkaProducer(
topic="test_sink_topic',
serialization_schema=serialization_schema,
producer_config=kafka_properties)
print(" write ")
ds.add_sink(kafka_producer)
env.execute("pyflink kafka test")

if _name__=="'__main_"
logging.basicConfig(stream=sys.stdout, level=logging.INFO, format="%(message)s")
B emememememae=s insert data to kafka-----------—--—- ")
exec_sql()
B emememememae=s read_write_kafka------------—-—- ")

read_write_kafka()

3% 9-8 {#FH Python 12X E B SEi5 AR

¥ 4B ]

bootstrap.serv | KafkafBrokersLfil s IPFNi% o 192.168.12.25:21005

ers

specific_jars EFiz%dE HR/Flink/flink/lib/ specific_jars = file:/// &F
flink-connector-kafka-*jar” &i& I & FEHR/Flink/
=, BNBEEEER, flink/lib/flink-connector-
i85 kafka-1.15.0-

LEIVESE L yarn-applicationfETARAT h0.cbu.mrs.330.r13.jar
BY, EEMRATIRER, jarEBIRASIBLASE
BR9IE:
specific_jars="file://"+os.getcwd()
+"/../../../../yarnship/flink-connector-
kafka-1.15.0-h0.cbu.mrs.330.r13.jar"
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file_path “insertData2kafka.sql” SZ{HE&1R, file_path = /ZiH&ZEH
ENEERE, SEIREOMCEEF | F/Flink/flink/
KRBV EEEEFIRIEEER S, insertData2kafka.sql
BiRe

LErEZELyarn-applicationtE R3S
Y, HBEINTHRE:

file_path = os.getewd() + "/../../..[../
yarnship/insertData2kafka.sql"

SQLRfI:
create table kafka_sink_table (
age int,
name varchar(10)
) with (
'connector' = 'kafka',
'topic' = 'test source_topic, --S NKafkafJtopicZiR, FHHFRS_EiRPython3X{4rhEtopictER
'properties.bootstrap.servers' = 'KafkafBroker=LAi\l3EIP-Kafkaiz S,
'properties.group.id' = 'test_group',
'format' = 'json’
)
create TABLE datagen_source_table (
age int,
name varchar(10)
) WITH (
'connector' = 'datagen’,
'rows-per-second' ='1'
)
INSERT INTO
kafka_sink_table
SELECT

FROM
datagen_source_table;

j&Eid Python API B975T0#@32 Flink SQL fEMVE Yarn EACABHEAI

TEZIEpyflink-sql.pyRIEZZIEABMENER, FERRZAIHEIHR “file_path”
PNEFITHISQLAYEER, BNEEREZ.

RSN “flink-examples/pyflink-example/pyflink-sql” HRY “pyflink-
sqlpy” o

import logging
import sys
import os
from pyflink.table import (EnvironmentSettings, TableEnvironment)
def read_sql(file_path):
if not os.path.isfile(file_path):
raise TypeError(file_path + " does not exist")
all_the_text = open(file_path).read()
return all_the_text
def exec_sql():
# RZZRIEASQLERER
file_path = "datagen2kafka.sql"
sql = read_sql(file_path)
t_env = TableEnvironment.create(EnvironmentSettings.in_streaming_mode())
statement_set = t_env.create_statement_set()
sqlArr = sql.split(";")
for sqlStr in sqlArr:
sqlStr = sqlStr.strip()
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if sqlStr.lower().startswith("create"):

print("

")

create

print(sqlStr)

t_env.execute_

sql(sqlStr)

if sqlStr.lower().startswith("insert"):

print("

")

insert:

print(sqlStr)

statement_set.add_insert_sqgl(sqlStr)
statement_set.execute()

if _name__

=="'_main_"

logging.basicConfig(stream=sys.stdout, level=logging.INFO, format="%(message)s")

exec_sql()

#& 9-9 {3 Python $232 SQL 1R\ S%i% A

2%

il

]l

file_path

“datagen2kafka.sgl” X482, &
WELRERE, BEIREFEGAMLIEHIR
B HEEEFIRIEERR.

AR

LEEZED yarn-applicationtE R3S

Y, HEINTEE:

file_path = os.getewd() + "/../..[../../

yarnship/datagen2kafka.sgl"

file_path = /EFin&#H
R/Flink/flink/
datagen2kafka.sql

SQLAI:

create table kafka_sink (

uuid varchar(20),
name varchar(10),
age int,
ts timestamp(3),
p varchar(20)

) with (
'connector' = 'kafka',
'topic' = 'inputZ,

'properties.bootstrap.servers' = 'KafkaffBrokersLHksZIP.Kafkais =,
'properties.group.id' = 'testGroup2',
'scan.startup.mode' = 'latest-offset’,

'format' = 'json’

)

create TABLE datagen_source (

uuid varchar(20),
name varchar(10),
age int,
ts timestamp(3),
p varchar(20)

) WITH (

'connector' = 'datagen’,

);
INSERT INTO
kafka_sink

SELECT

FROM
datagen_source;

'rows-per-second' = '1'

N5k 01 (2024-12-06)

WRIERE © LEARITERARERAF

318



MapReduce 5%

Fiigr (LTShR)

9 Flink Fr&$5r (EEtE )

9.4.10.3 {5/ Python $23% Flink Z&@{E\

£E1

L4

SRENEE TFE “flink-examples/pyflink-example/pyflink-kafka” #7f4 “pyflink-
kafka.py” #1 “insertData2kafka.sql” .

SEEEAMN AR MEIS EFIFAIPy thonEIIMEF TR, FREX “venv.zip” 34,

zip -q -r venv.zip venv/

Lroot B RERTEET R, SETBINSE25REEY “venvzip” o “pyflink-
kafka.py” # “insertData2kafka.sql” {4 HEEZFIRIAE,

o per-jobtER: g LA H1ER ¢ EFinZ 2 HR/Flink/flink”

e vyarn-applicationt®E={;: & _EIASEFFN “flink-connector-kafka- Lk A S jar”
B8 HER “ EFiggZEAR/Flink/flink/yarnship”

18eg “pyflink-kafka.py” #H9 “specific_jars” 812,

o per-jobtEI: EXASQLIGRISLEIRIZR . WN: file://| B &2 HR/Flink/
flink/lib/flink-connector-kafka- /A <. jar

e yarn-applicationt®=z{;: & A9: file://"+os.getcwd()+"/../../../../yarnship/flink-
connector-kafka- sk A S jar
1822 “pyflink-kafka.py” #f9 “file_path” B&1=,

o per-jobtED: 1BXIsqIHRILIRIRR . WN: B inZ2EHR/Flink/flink/
insertData2kafka.sqgl

e varn-applicationt&={: & 90s.getcwd() + "/../../..[../yarnship/
insertData2kafka.sgl"

HATLA T et Bz TR .

export PYFLINK_CLIENT_EXECUTABLE=venv.zip/venv/bin/python3

PATLA R Iz 172 7 -

e per-jobtgET:
./bin/flink run --detached -t yarn-per-job -Dyarn.application.name=py_kafka -pyarch venv.zip -pyexec

venv.zip/venv/bin/python3 -py pyflink-kafka.py
ETER:

e yarn-applicationt®z{,
./bin/flink run-application --detached -t yarn-application -Dyarn.application.name=py_kafka -
Dyarn.ship-files=/opt/client/Flink/flink/yarnship/ -pyarch yarnship/venv.zip -pyexec venv.zip/venv/bin/
python3 -pyclientexec venv.zip/venv/bin/python3 -pyfs yarnship -pym pyflink-kafka

E{TEER:
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-

9.4.10.4 {$5F8 Python 232 Flink SQL {EMl

HIB1 FREVEBITFZE “flink-examples/pyflink-example/pyflink-sql” #H9 “pyflink-sql.py”
0 “datagen2kafka.sql” .

$IR2 SEEFAMNBFFERES ESIFAIPythonEIMEFTE, FKEX “venvzip” 34,

zip -q -r venv.zip venv/

I3 LlrootFIPEREEET S, SEBIANLSEIKEA “venvzip” « “pyflink-sql.py”
F “datagen2kafka.sql” X4 HEERE F'Jﬁ'ﬁﬂiﬁo

o per-jobtED: ¥ AN EER “ HFinZ AR/ Flink/flink”

e yarn-applicationt&z(: %J:@SZ{LH:HH C g s HR/Flink/flink/
yarnship” ,

e yarn-sessiont®RT(: ¥ LA HEER “ EFin AR/ Flink/flink/conf/ssl”
B4 (B “pyflink-sql.py” #f9 “file_path” B&1R,
o per-jobtED: 1EXIsqIXHRISLIRIRR . WN: E inZ 25 R/Flink/flink/

datagen2kafka.sql
e yarn-applicationt®={;: & 90s.getcwd() + "/../../../../yarnship/
datagen2kafka.sqgl"

e yarn-sessiont®ET(: {ESAsqUHISEFRIRIR . QN1 EFing A R/Flink/flink/
conf/ssl//datagen2kafka.sqgl

S5 WITTEGSEEETINEG,

export PYFLINK_CLIENT_EXECUTABLE=venv.zip/venv/bin/python3
6 HITUUATHSIETIER.

e per-jobtED

./bin/flink run --detached -t yarn-per-job -Dyarn.application.name=py_sql -pyarch venv.zip -pyexec
venv.zip/venv/bin/python3 -py pyflink-sql.py

ITfTER:

e yarn-applicationt®z{,
./bin/flink run-application --detached -t yarn-application -Dyarn.application.name=py_sql -Dyarn.ship-
files=/opt/client/Flink/flink/yarnship/ -pyarch yarnship/venv.zip -pyexec venv.zip/venv/bin/python3 -
pyclientexec venv.zip/venv/bin/python3 -pyfs yarnship -pym pyflink-sql

BTER:
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e yarn-sessiontZT

EianflyarnsessionZ Bl B&& AN AR AMEET ESETINE, FH
TE#<Esyarn-session:

bin/yarn-session.sh -jm 1024 -tm 4096 -t conf/ssl/ -d

(ER T EARSIERZES:

./bin/flink run --detached -t yarn-session -Dyarn.application.name=py_sql -
Dyarn.application.id=application_1685505909197_0285 -pyarch conf/ssl/venv.zip -pyexec conf/ssl/
venv.zip/venv/bin/python3 -py conf/ssl/pyflink-sql.py

BETER:

R

9.5 &M Flink Nz
9.5.1 #miEFAM Flink RZFS

BEIn=

BRIETR

FERFRETARRE, BNE EEZELinuxEFiRIMEFRIZITNA . {FRScalagk/ava
ES AN BREFREFInkE PiRlE TS B2 — 0.

(] ¥ B8
ETFYARNEERIFlink R R ASIFEWIndowsIME NIETT, RSFELInuXIME NIE T

FB1 7Eintelli) IDEAFR, BEIDEARIIMavenEOHY “Reload All Maven Projects” , #1T

MavenIn B {&#fimport.,
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9-37 Reload projects

-

+ B o

Y —

LUBAE Y =

P "|':'.i||=='-

Reload All Maven Projects

e

Litecycle

¥

BsEqEIRD ([}

$R2 wFETER.
wERNBLAT M
o JFik—:
a. &R “Maven > FEBITEZH > Lifecycle > clean” , W& “clean” i&1T
mavenficleands <,

b. %EIE “Maven > {4 TS > Lifecycle > install” , W “install” iE4T
mavenflinstallip<,

9-38 maven T_E clean 1 install

HiEZ: ZEIDEARI T A Terminal&BO#EN “pomxml” FRrEEER, FahiiiAmvn

clean installép $HIT4RIE
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9-39 idea terminal i \"mvn clean install"

P Git P Run

G profiler Build B Terminal = © S

$IE3 JmiE5ShL, FTED “BUILD SUCCESS” , & fitargetEx, $kEXtargetBR THjarE,

9-40 JRIE5THY

v flink-examples-normal

T A Y Y

pom.xml

flink-e

T4

[FlinkCheckpointScalaExample (1)]
FlinkConfigtableJavaExample (1)]
e [FlinkConfigtableScalaExample (1)]
FlinkHBaseJavaExample (1)]
[FlinkHudiJavaExample (1)]
nple [FlinkKafkaJavaExample (1)]
nple [FlinkKafkaScalaExample (1)]
[FlinkPipelineJavaExample (1)]
[FlinkPipelineScalaExample (1)]
aExample [FlinkRESTAPIJavaExample (1)]
[FlinksqlJavaExample (1)]
e [FlinkStreamJavaExample (1)]

calaExample [FlinkStreamScalaExample (1)]

[FlinkStreamSqlJoinExample (1)]
mple [FlinkStreamSqlJoinScalaExample (1)]

BEB3hERAYIarE (F0FlinkStreamJavaExample.jar ) E&IZILinuxIRERIFlinkiz

TIET (BIFnkZEFim ) , 40 “/opt/client” . AREZERTEIE “conf” B
=, BEENEEXHEHEFIZE “conf” BF, BEMRIEBESEERZTHE, 517

Flink Sz FRFER -
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FELinuxIMBERIZTTFlnk R FfERF, FESEBoIFlink&ERf, EFlnkE Fim F{Tyarn
sessiondn<, RENflinkE&ERE, HiTanfHIuN:
bin/yarn-session.sh -jm 1024 -tm 4096

AR

o HifTyarn-sessionshZ @i, MFRFCIGFlink IR FIIZTIKIESHEIZPiEER
{client_install_home}/Flink/flink/lib~, RAEFETERSEIESEEFIIEETHREES
EZ=EE,

o R IIZFERNKBEIEESR MR, mEiTHEG TENERIR BRI TIES
#HZE g B F{client_install_home}/Flink/flink/lib FAUKERED -

e HifTyarn-sessionshZgi, BEZFinkiEHFifl{Tsource bingdata_envis$,

e yarn-session.shisSHHN “/FlinkEFin R ER/Flink/flink” BFAT, H180 “/opt/
client/Flink/flink”

o TEFlink{ES3E T3P EE LB FHDFSIRSS A ERFTEDataNodesL ], BURIEESSEUE
FEY, FHOESHNARIGEIELEES .

o ERRar8MEENHRIBAFIIRSFlIinkEFim—3, flilEEommAR, BRRS
755,

e MRS 3.2.1 RLAEMRAMER-tmigEtaskmanager IEABE/\F4096MB
e iz=f{TDataStream ( Scala¥lJava ) HFHIF2F .
EZiRBH—1TEO, #EAFlinkZERiRE S, EADbin/flink runflAE1TREB.

- Java

bin/flink run --class com.huawei.bigdata.flink.examples.FlinkStreamJavaExample /opt/client/
FlinkStreamJavaExample.jar --filePath /opt/log1.txt,/opt/log2.txt --windowTime 2

- Scala

bin/flink run --class com.huawei.bigdata.flink.examples.FlinkStreamScalaExample /opt/client/
FlinkStreamScalaExample.jar --filePath /opt/log1.txt,/opt/log2.txt --windowTime 2

MER
“logl.txt” . “log2.txt” EMIEENERE T Yarn NodeManagersLlT S £, 1RH
755,

& 9-10 SR

BB il
<filePath> BT HRFPHGER, 810

HEREER—{5/opt/log1.txtF0/opt/
log2.txt, BILAZRIA, BAILLEE.

<windowTime> gEOEEXRN, o e, 7]
PAZKIA, tERILURE .

o EfTEKafkaE=FHEEHIEEGFER ( ScalafllavaiEs ) o
SRS RiERF .
bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoKafka /opt/client/

FlinkKafkalJavaExample.jar <topic> <bootstrap.servers> [security.protocol] [sasl.kerberos.service.name]
[ssl.truststore.location] [ssl.truststore.password]

IHEB R TR SRR .
bin/flink run --class com.huawei.bigdata.flink.examples.ReadFromKafka /opt/client/

FlinkKafkalavaExample.jar <topic> <bootstrap.servers> [security.protocol] [sasl.kerberos.service.name]
[ssl.truststore.location] [ssl.truststore.password]
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2= 9-11 S8

SHBWR i8R =AY INEE
topic FrKafka£#Z . =
bootstrap.server Fbroker&EEgfip/port | 2
FZR,
security.protocol EITEHALIEEN B
PLAINTEXT (AIFREE | 8
)/ e et o
SASL_PLAINTEXT/SSL/ é;ﬁﬁiﬁagﬂjﬂ%y
BRI Fusioninsight truststore.jksSZ#F’_i._ESZ
KafkafEE$HY BHRASE “KafkaFt
21005/21007/21008/21 &g > BFIRSSLIN
009i%MH 6 EINREERIRA =
NEEE TSASL, M b
IR

sasl.kerberos.service.
nameJfgkafka, FH7E
conf/flink-conf.yaml
FicE
security.kerberos.logi

nfEXECEIR

- WNERECETSSL, M
VIR E
ssl.truststore.locatio
nfl
ssl.truststore.passwo
rd, BIERT
truststoredE, &
B FRtruststorez?
5,

PUFhKEBISEIRA SR, LAReadFromKafka affl, SRS N
“HADOOP.COM” :

AN\ -

<l

bin/flink run --class com.huawei.bigdata.flink.examples.ReadFromKafka /opt/client/
FlinkKafkalavaExample.jar --topic topic1 --bootstrap.servers 10.96.101.32:9092

we2:

bin/flink run --class com.huawei.bigdata.flink.examples.ReadFromKafka /opt/client/
FlinkKafkalavaExample.jar --topic topic1 --bootstrap.servers 10.96.101.32:21005 --
security.protocol PLAINTEXT --sasl.kerberos.service.name kafka --kerberos.domain.name
hadoop.hadoop.com

ape3:

bin/flink run --class com.huawei.bigdata.flink.examples.ReadFromKafka /opt/client/
FlinkKafkalavaExample.jar --topic topic1 --bootstrap.servers 10.96.101.32:9093 --
security.protocol SSL --ssl.truststore.location /home/truststore.jks --ssl.truststore.password xxx

msa:
bin/flink run --class com.huawei.bigdata.flink.examples.ReadFromKafka /opt/client/
FlinkKafkalavaExample.jar --topic topic1 --bootstrap.servers 10.96.101.32:21005 --
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security.protocol PLAINTEXT --sasl.kerberos.service.name kafka --ssl.truststore.location config/
truststore.jks --ssl.truststore.password xxx --kerberos.domain.name hadoop.hadoop.com

o 1z{TRECheckpointlFIHEFIFER ( ScalafllavaiE s ) o
RNTESHEGILED, JavalRA(#HEF T Processing TimelERNEUIRRAOATEE, M
ScalahRANFEMAEvent TimelEAEIEROITEE . BARITHSSEWNT:
$ECheckpointfIRER(EERZFZEIHDFS,

Java
bin/flink run --class com.huawei.bigdata.flink.examples.FlinkProcessingTimeAPIMain /opt/client/
FlinkCheckpointlavaExample.jar --chkPath hdfs://hacluster/flink/checkpoint/

Scala
bin/flink run --class com.huawei.bigdata.flink.examples.FlinkEventTimeAPIChkMain /opt/client/
FlinkCheckpointScalaExample.jar --chkPath hdfs://hacluster/flink/checkpoint/

(11 588

Checkpoint]BESZ{4&42: flink/checkpoint/fd5f5b3d08628d83038a30302b611/chk-X/
4f854bf4-ea54-4595-a9d9-9b9080779ffe

flink/checkpoint /A8ERIRER .
fd5f5b3d08628d83038a30302b611 //LAjobIDFZHE_EER .
chk-X // "X"Jacheckpointire, E£=EBR.
4f854bf4-ea54-4595-a9d9-9b9080779ffe //checkpointiE3Z{4

Flink7TEEEE$E T T checkpointi§ U4 HREIHDFS, AR R Z35FlinkfYlocaliEzl, &

FiEwW .
e i={TPipelinet¥fIiZR .
Java
i. BEi&kfmEIob

bin/flink run -p 2 --class com.huawei.bigdata.flink.examples.TestPipelineNettySink /opt/
client/FlinkPipelineJavaExample.jar

BaiTiREJob1

bin/flink run --class com.huawei.bigdata.flink.examples.TestPipelineNettySource1 /opt/
client/FlinkPipelineJavaExample.jar

[EaniTiRE I ob2

bin/flink run --class com.huawei.bigdata.flink.examples.TestPipelineNettySource2 /opt/
client/FlinkPipelinelavaExample.jar

Scala

fEs& & lob

bin/flink run -p 2 --class com.huawei.bigdata.flink.examples.TestPipeline_NettySink /opt/
client/FlinkPipelineScalaExample.jar

BaniTiRZEob1

bin/flink run --class com.huawei.bigdata.flink.examples.TestPipeline_NettySource1 /opt/
client/FlinkPipelineScalaExample.jar

BahiTiE#Eob2

bin/flink run --class com.huawei.bigdata.flink.examples.TestPipeline_NettySource2 /opt/
client/FlinkPipelineScalaExample.jar

e i={TStream SQL JointEHIFERE .
Java

BapiERrmKafkars, KafkalcERJ2EIE TRKafkaL=HiHELIRE
BEBIRER

bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoKafka /opt/client/
FlinkStreamSqlloinExample.jar --topic topic-test --bootstrap.servers Xxx.xxx.xxx.xxx:9092

EERRNIT—T mE5Inetcatin s, SENBRERERE.
netcat -1 -p 9000
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(RARY::
ZOIFIET “command not found” , BEAFPB{TZEnetcat TEEEXH
?j_-o

ii. BIFEFREZSocket#iE, FHHITEHEEA,
bin/flink run --class com.huawei.bigdata.flink.examples.SqUoinWithSocket /opt/client/
FlinkStreamSqlloinExample.jar --topic topic-test --bootstrap.servers Xxx.xxx.Xxx.xxx:9092 --
hostname XXX.XxX.Xxx.xxx --port 9000

- Scala (iEFFMRS 33.0RLUSERA )

i. BEiEFMEKafka&dr®, KafkaftEo&&iz{TaKafkadk=HiEZEEIE
HHIRER .

bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoKafka /opt/client/
FlinkStreamSqlloinScalaExample.jar --topic topic-test --bootstrap.servers
XXX XXX XXX.XxX.9092

ii. EEENE—TSBanetcatind, FENAERIER.

netcat -1 -p 9000

iii. BEAEFESSocketHIE, FHITEAEEI,
bin/flink run --class com.huawei.bigdata.flink.examples.SqUoinWithSocket /opt/client/
FlinkStreamSqUloinScalaExample.jar --topic topic-test --bootstrap.servers
X0 X0 XX xxx.9092 --hostname X xxx.xxx.xxx --port 9000

o inf7Flink HBase# 2R ( MRS 3.2.0&%LAGHRA )
- yarn-sessionj5 I

i. J3EIFlinkEEEf,
./bin/yarn-session.sh -jm 1024 -tm 1024

ii. IBfTFlinkiZR, FRMASE.
bin/flink run --class com.huawei.bigdata.flink.examples.WriteHBase /opt/client1/Flink/flink/
FlinkHBaseJavaExample-xxx.jar --tableName xxx --confDir xxx

bin/flink run --class com.huawei.bigdata.flink.examples.ReadHBase /opt/client1/Flink/flink/
FlinkHBaseJavaExample-xxx.jar --tableName xxx --confDir xxx

- yarn-cluster5z
bin/flink run -m yarn-cluster --class com.huawei.bigdata.flink.examples.WriteHBase /opt/client1/
Flink/flink/FlinkHBaseJavaExample-xxx.jar --tableName xxx --confDir xxx

bin/flink run -m yarn-cluster --class com.huawei.bigdata.flink.examples.ReadHBase /opt/client1/
Flink/flink/FlinkHBaseJavaExample-xxx.jar --tableName xxx --confDir xxx

e 1&fTFlink Hudit¥fI#2R ( MRS 3.2 1 RLAEHRAS )
- yarn-session5T{

i. JBEhFlink&EERE,

./bin/yarn-session.sh -jm 1024 -tm 4096

ii. J\é?i—F“nk*ElDEr% ’ #Eﬁ)\%%[ o
./bin/flink run --class com.huawei.bigdata.flink.examples.WritelntoHudi /opt/test.jar --
hudiTableName hudiSinkTable --hudiPath hdfs://hacluster/tmp/flinkHudi/hudiTable

./bin/flink run --class com.huawei.bigdata.flink.examples.ReadFromHudi /opt/test.jar --
hudiTableName hudiSourceTable --hudiPath hdfs://hacluster/tmp/flinkHudi/hudiTable --
read.start-commit xxx

- yarn-cluster’5z{

./bin/flink run -m yarn-cluster --class com.huawei.bigdata.flink.examples.WriteIntoHudi /opt/
test.jar --hudiTableName hudiSinkTable --hudiPath hdfs://hacluster/tmp/flinkHudi/hudiTable

./bin/flink run -m yarn-cluster --class com.huawei.bigdata.flink.examples.ReadFromHudi /opt/
test.jar --hudiTableName hudiSourceTable --hudiPath hdfs://hacluster/tmp/flinkHudi/hudiTable
--read.start-commit xxx

e I={TRestAPIBIEIHFHHIFER, LATestCreateTenantsi2F A4,
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yarn-session/5 T,

i. [BohFlink&E%,
./bin/yarn-session.sh -jm 1024 -tm 4096

ii. IBTFlnkiZRE, FRMASE.
./bin/flink run --class com.huawei.bigdata.flink.examples.TestCreateTenants /opt/client/
FlinkRESTAPIlJavaExample-xxxjar --hostName xx-xx-xx-xx

yarn-cluster/5 =,

./bin/flink run -m yarn-cluster -yjm 1024 -ytm 4096 --class
com.huawei.bigdata.flink.examples.TestCreateTenants /opt/client/FlinkRESTAPlJavaExample-
xxxjar --hostName xx-xx-xx-xx

e i={TFlink JarfEA4R3ZSQLIESS (IERFMRS 3.2 1R LAGHRA )

-

yarn-session/5 =,

i. [BnEfFlinkEEE%,
./bin/yarn-session.sh -jm 1024 -tm 4096

ii. BITFlinkiZR, HMASH.
bin/flink run -d --class com.huawei.mrs.FlinkSQLExecutor /opt/flink-sql-xxxjar --sql ./sql/
datagen2kafka.sql

yarn-cluster/5 =,
bin/flink run -m yarn-cluster -yjm 1024 -ytm 4096 -d --class
com.huawei.mrs.FlinkSQLExecutor /opt/flink-sql-xxxjar --sql ./sql/datagen2kafka.sql

9.5.2 &FE Flink N AHIEMER

BEiE=R

FlinkN FRfEFiz1T5eRfE, BRILIEBZITEREUE, thaLABEFlink WebUIEEN

gz

BREL R

17185,

o BEEFlinkNAEITHEREE.
LMAPEEHITERN, EEEFlinkfwebXRE EEFHTask ManagerfiyStdoutH
=+

0N o

WM TR EI S EEM, BFUnkNEREFIEE, BuLiBdisE x4y
Hith$xENRIz TR E3E ., LA TRCheckpoint. PipelinefIEi&ExXSiRIOINT

fl:

o BEZECheckpointERHIH

£ZERTEflinkAY “taskmanagerout” X, APALUHEANYarnfIWebUITR
M, #EFE “Jobs > Checkpoints” BEIRIAIEIANE-41, &R “Task
Managers > Stdout” BEIZ{TERINE9-42,

B 9-41 $2SaM0{ Y
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9-42 11745 R

BidhiThdfs dfs -ls hdfs://hacluster/flink/checkpoint/5<$EEHDFS £
B9checkpointAIRER(EE
BEPipeline5 3

= ZBRFflinkAY “taskmanagerout” {4, BRI YarnfgWebUl

T, #4F “Jobs > Running Jobs” BEIRZAIEIANES-43, 1EHE
“Task Managers ” AJLABRIBMMESNE-44., DRIBEHER

Task, i%&#% “Stdout” BEFIZ(ESAIH LR INEI9-45F0E9-46
9-43 EAEI
9-44 1EXHIESS
9-45 Task1 #iHH4s
9-46 Task2 fHEER

BEDataStream&ER

FER7EflinkRY “taskmanagerout” {4, BHRPRILHAYarnfWebUl
THE, %R “Jobs > Completed Jobs” BESR{EWINE-47 . &R
“Task Managers ” BEIRRAVESNE-48, BHZIFZHNZIES
FMEERE, B “Stdout” BEIZESIEBERINE-49,
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9-47 @ﬁyuﬁkﬂ’\ﬂ’ﬁik

[ < I vsveo

9-48 {ZZANESS

9-49 I=1T4HR

-  #&Z&Stream SQL Join5ER

= ZERAEflinkAY “taskmanager.out” SZ#FEF' BRFRa LA YarnggWebUI
TU@E, 1% “Jobs > Running Jobs” BEIZ{TAIEILENE9- 50 P e
“Task Managers ” BBEIER E'JEQZIEIQ 51, BHFZESHNZES
FMERRE, 2 “Stdout” §E121EQE’JEBUH:'|Q*$§D9 52,

9-50 @F;E’J{’EJJ_

9-51 {ZZANESS

9-52 iIz{TER

-  BEMOKafkadEFmHEEEEER

. éi%?“fhnkEl’J “taskmanager.out” 3Z1¢EP BFPa LA YarnggWebUI
T, %% “Jobs > Running Jobs” BE&EIITHIEANE9-53, k%
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“Task Managers ” BEEIRRXAVESNE-54, BFHRZIFSHNZIES
FMEETE, B “Stdout” BEEIZESHIEHERNE-55,

9-53 iz1THIMEAL

‘Apache Flnk Dashboard

9-54 1B3ZHIESS

9-55 jzf{TER

o {EMFlink WebNHEEFlink L BREFIETIER -

Flink WebTREIFEH$E 7 Overview. Running Jobs. Completed Jobs. Task
Managers. Job ManagerfLogoutZF&F% o

FEYARNHIWeb UIRE, EHFIXIRAIFInkNBIEF . BN AEENRE—7
“ApplicationMaster” , BIRJ# A\Flink WebZR

EEEFHITANTENER: HERIMNATTask Manager, BEIIMAYStdouttnes H

HEE.
o EEFlinkAEIRAETIER .
B=MBIRENFlinkBE, 237918 1ZFlink WebTa k& YarnfIHE
- Flink Web®REALAZZE Task Managers. Job ManagerZsi98 %
- YarnREFEBIETJob ManagerBELRGCHES,

TREAL: EYARNAIWeb UIRHE, BEHFIXIMAIFlink N iR . B A
EEME—5ID, AEIERELogsyBEHERIATFIF .

- {FEHYarnZEFimikEXsi&EZE Task Managers. Job ManagerfIHE, BEIRE{E
N
i TEHHZEYarnERiG (flLEBF: /opt/client) ,
i. EPREZEHAF, EREEEFIRITS.
iii. PUTLAT RS, THREIEFREZERR.
cd /opt/client
iv. BT TaHRSEENETE.
source bigdata_env
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v. WNREEHLLER, PITUTHSHTHEPINE, ZEEERFTE
BATHFIALE,

kinit 2874055 /EH
vi. HITLATES, IREXFlink&EEfcontainer{5E.,
yarn logs -applicationld application_* -show_application_log_info

yarn logs -applicationld application_1547547065745_0@@1 -show_application_log_info
WARNING: YARN CONF_DIR has been replaced by HADOOP_CONF_DIR. Using value of YARM_CONF_DIR
Application State: Running

Container: container 1547547065745_0081_01 000001 on SITwinml
Container: container_1547547@65745_0001 81 009802 on Zv
Container: container_1547547065745_0081_01_088A03 on woi s
Container: container 1547547065745_0081 01 009084 on LIT-l-Ti

vii. BITUATES, sKEUEEontaineriz{THE, @& container_*_000001
?;'JJobManagerj_r_r}i}ﬁ’_contamero

yarn logs -applicationld application_* --containerld
container_1547547065745_0001_01_000004 -out logdir/

11

total 172
-rw-r--r-- 1 root root 178605 Jan 17 10:24 container_1547547865745_0061_061_ eoeesd

EiRdpS &R containenz{THE FHEARM, ZATEET
TaskManager/JobManagerEl’JLﬁEI,._,\, GCHEZFHER.

viii. EAILAERIN NS REUEERTREE .
$KEXcontainerHE&IZ:

yarn logs -applicationld application_* -show_container_log_info --
containerld container_1547547065745 0001 _01_000004

logs -applicationId application_1547547065745_00@1 -shos
of YARN_CONF_|

THiEEHEtaskmanager.logZE A :

yarn logs -applicationld application_* --containerld
container_1547547065745_0001_01_000004 -log_files
taskmanager.log -out localpath

9.5.3 @il Flink SpringBoot #HIfEFR=
ZETHBIEATMRS 3.3.0RZERAK,
SpringBoot & TN &G <ITHHIETT
$£1 EIDEAREFEAMavenififTinstall,

i “BUILD SUCCESS” , FRfwmiEmkIl, NTEFR. wmERINEESEFET
%zﬁ'jtarget"FEEE B “flink-dws-sink-example-1.0.0-SNAPSHOT” =FE&RY)ard .

[[NFD] n ependency-reduced POH written D:\code\spring\sample_project\src\springboot\flink-examples\flink-dus-sink-exan ple’ duced-pon. xl

[1INFO]

[INFO] --- maven-install-plugin:2.5.2:install (default-install) @ flink-dws-sink-example ---

[INFO] Installing D:\code\spring\sample project\src\springboot\flink-examples\flink-dws-sink-exanple\target\flink-dus-sink-example.jar to D:\soft\maven\locallorg\springframework\boot\fl
[INFO] Installing D:\code\spring\sample_project\src\springboot\flink-examples\FLink-dus-sink-exanpl duced-pon.xail to D:\soft\naven\local\org\springframenork\boot\flink-dus
[1INFO]

[INFO] BUILD SUCCESS

[INFO]

[INFO] Total time: 15.581 s
[INFO] Finished at: 2023-08-18T11:39:01+68:00
[1NFO]

Process finished with exit code 0
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2 FElLinux EEAZRIRTEBS, W “/opt/client/Flink/flink/conf” {ER{EET1THE
F, BEB1FERR “target” BRETEEFEE “flink-dws-sink-example-1.0.0-
SNAPSHOT” FEgRYJarBMHHZERR

I3 HFLA TS IRyarn-session,

yarn-session.sh -t ssl/ -nm "session-spring171" -d

[loo't(dhostl conf]#

[root@hostl confl# yarn-session.sh -t ssl/ session springll" -d

SLF4]: Class path contains multiplte SLF43J n

SLF4J: Found binding in [jar:file: /opt/cllent123/Fllnk/fllnk/llb/log4] s1f4j-impl-2.17.1.jar!/org/s1f4j/impl
SLF4J: Found binding in [jar:file:/opt/clientl123/HDFS/hadoop/share/hadoop/common/1ib/s1f4j-reload4j-1.7.36.j
SLF4]: See http://www.slf4j.org/codes.html#multiple_bindings for an explanation.

SLF4J: Actual binding is of type [org.apache.logging.slf4j.Log4jlLoggerFactory]

2023-08-18 09:54:32,938 | INFO | [main] | Loading configuration property: akka.ask.timeout, 300 s |
lobalConfiguration.java:224)

2023-08-18 09:54:32,945 | INFO | [main] | Loading configuration property: akka.client-socket-worker-
figuration.loadYAMLResource(GlobalConfiguration.java:224)

2023-08-18 09:54:32,945 | INFO | [main] | Loading configuration property: akka.client-socket-worker-
ation.loadYAMLResource(GlobalConfiguration.java:224)

2023 08-18 09: 54 32,945 | INFO | [maln] | Loadlng configuration property: akka.client-socket-worker-

$]4A PITLAT a2 fEENSpringBootBRS3
e H11TGaussDB ( DWS ) ¥4l
flink run flink-dws-sink-example.jar

confl# flink run flink-dws-sink-example.ja
oaBis Server vh warning: Cannot open file LOG DIR>/gc.log due to No such file or directory

/s1f4j/inpl/StaticLoggerBinder.class]
14j-1.7.36. jar ! /org/s14]/inpl/StaticLoggerBinder.class]

ml;
ache Togging. s1f4] . L
| Found Yarn proper opt/client123/Flink/tmp/.yarn-properties-root. | org.apache.flink.yarn.cli.FlinkYarnSessionCl

3)
48,153 | INFO \ [mam] | Found Yarn properties file under /opt/client123/Flink/tmp/.yarn-properties-root. | org flink.yarn.cli.FlinkvarnsessionCl
LinkYarnSessionCli. java:293)
11:32:48,474 | INFO | [main] | Login successful for user test using keytab file user.keytab. Keytab auto renewal enabled : false | org.apache.hadoop.security.
upInformation.loginUserFronKeytab(UserGroupInformation.java:1129)

3,023 | INFO | [job-thread] | No path for the flink ja d. Using the tion of class org.apache.flink.yarn.YarnClusterDescriptor to locate the j
k.yarn.YarnClusterDescriptor.getLocalFlinkDistPath(Ya erDescriptor. 209)

121 | INFO | [job-thread] | Failing over to 28 | org.apache.hadoop.yarn.client.ConfiguredRHFailoverProxyProvider.perfornFailover(ConfiguredrHFailover
00

| INFO hab thread] | F nterface 192 7:32261 of application 'application_1691142278253_0057'. | org.apache.flink.yarn.YarnCl
nf

9.6 Flink NI A I

9.6.1 Flink &F3 API /48

9.6.1.1 Flink Java APl iEZO/43
EE?Flink?:FiJEH&ZKﬂ?&, NG B HAPIZERS Mo T4 aRR, FNBFPFERECERKN
HIAPI,

Flink EREEO
FlinkE=EFERRIIN TIX U E:

e StreamExecutionEnvironment: ZFlinkiTMBHOEM, B2ETREROHMITINE,

e DataStream: FlinkFiZDataStreamkEFREFFHIRIEIE. ARTLUASE
{i]%ﬁﬁ%%ﬁ}%ﬂ@ﬁﬂﬂ%&ﬁ’g%ﬁ(collection), DataStreampcENHER T
BE% Yo
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o KeyedStream DataStreami@id keyBy S RIRIEE LR, BT IRERkeyEXIEIE
#1754

e WindowedStream: KeyedStreami@idwindowE OREERKAYR, IRBEOZE
HFEHEMBEOMESRYE, ARESOLIE LHT—LRE,

e AllWindowedStream: DataStreamiBidwindows REERAYR, IREBEHOZE
BEHBEENEOMEASM, AREEOHE LHT—LRME,

e ConnectedStreams: J§HskDataStreamiiiEiE ek H BIRERE REIRE0E
B, AAlEiiTmape&flatMapi{iE.

e JoinedStreams: TEE MO LXIEIEHITEEjoiniR(E ( FEMESFIKFMEERAY
join, tkffa.id =b.id) , joini&{ERcoGroupiRERI—M4FkIAS o

e CoGroupedStreams: 7EE M EXIEIEFH1TcoGrouptRiE, ATLASCILRAIEHjoin

9-56 Flink Stream AYZFpisEBY4E A

JoinedStreams

window(...).apply(...)

eam)
gct(DBtaStr ConnectedStreams

conm

L. map()
join(DataStream) flatMap()
windowAll()
DataStream 5
AllwWind dst
CoGroupedStreams windowt ey ;E‘i;?;"o indowe ream
? sum( )
coGroup(DataStream) f01 @{) max()
keyBy() Sum(do
ﬁ‘ra)({)
KeyedStream
windmy/ Fo‘:!ﬂ’uc@ ()
)
¢
ma)([,))
WindowedStream .

muﬁ}EEEJ)\

i 9-12 mb%ﬁ@&ﬂﬂ)\ﬂ’ﬁﬁ?&]ﬁzm
API

ol

public final <OUT>
DataStreamSource<OUT>
fromElements(OUT... data)

IREVFBFE MBS TSR, (FH
BINTRERE

o typeHTTRAVEIESLEY,

public final <OUT>
DataStreamSource<OUT>

data)

fromElements(Class<OUT> type, OUT...

o dataAZNITTERMIEREIE.
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API

Lz

public <OUT>
DataStreamSource<OUT>
fromCollection(Collection<OUT> data)

public <OUT>
DataStreamSource<OUT>
fromCollection(Collection<OUT> data,
Typelnformation<OUT> typelnfo)

public <OUT>
DataStreamSource<OUT>
fromCollection(lterator<OUT> data,
Class<OUT> type)

public <OUT>
DataStreamSource<OUT>
fromCollection(lterator<OUT> data,
Typelnformation<OUT> typelnfo)

IREVFBFEMBIESEURE, (ERBAR

iR,

o typeNEESHITRAIEIERE,

o typelnfo NG HRIRIETTREIRSEE
SRENRIZERUER.

. ?j?ta?ﬂﬁéﬁiﬁﬁi%ﬂiﬂt‘ﬂ’ﬂﬁﬁ

public <OUT>
DataStreamSource<OUT>
fromParallelCollection(Splittablelterato
r<OUT> iterator, Class<OUT> type)

public <OUT>
DataStreamSource<OUT>
fromParallelCollection(Splittablelterato
r<OUT> iterator,
Typelnformation<OUT> typelnfo)

private <OUT>
DataStreamSource<OUT>
fromParallelCollection(Splittablelterato
r<OUT> iterator,
Typelnformation<OUT> typelnfo,
String operatorName)

RENVFAPEMESHYE, EAMAFF

TmEURE.

o typeNESHITERIEIERE,

o typelnfoNESHIRIETTEEIESRLEL
RENHIKREYUER .

e iterator ARJ#E D EIRZ{ partitionfd
EREURA.

public DataStreamSource<Long>
generateSequence(long from, long to)

SREVAFEXBI—ERFIIERE, (Fh%
NiEHE .

o fromEIEHERATER.

o toRIBHERIZS,

public DataStreamSource<String>
readTextFile(String filePath)

public DataStreamSource<String>
readTextFile(String filePath, String
charsetName)

SREXFF E X YRS FROSM AL
&, (FABmNREE.

o filePath@iE X ASHFAVEERR o
o charsetName2HmEBEANZ=F.
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API

Lz

public <OUT>
DataStreamSource<OUT>
readFile(FileInputFormat<OUT>
inputFormat, String filePath)

public <OUT>
DataStreamSource<OUT>
readFile(FileInputFormat<OUT>
inputFormat, String filePath,
FileProcessingMode watchType, long
interval)

public <OUT>
DataStreamSource<OUT>
readFile(FileInputFormat<OUT>
inputFormat, String filePath,
FileProcessingMode watchType, long
interval, Typelnformation<OUT>
typelnformation)

SREVF P E M IR ER R RIS R,
TERMNTREE

o filePath2IEXHHIEER

e inputFormat 2453 {HRIE .

o watchTypelSRIR AV BIE T
“PROCESS_ONCE” ai#
“PROCESS_CONTINUOUSLY” .

o intervaligRIRSKAFEFIMTE R
HZHITLIE,

public DataStreamSource<String>
socketTextStream(String hostname, int
port, String delimiter, long maxRetry)

public DataStreamSource<String>
socketTextStream(String hostname, int
port, String delimiter)

public DataStreamSource<String>
socketTextStream(String hostname, int
port)

SREVEFEN BISocketEEE, ESREN

MEE

e hostname=2#gSocketfIIRSS2Ri%a9E
MB&FRo

e portigHIEIRSEEAINENIEO .

e delimiteriSI2EEZ BRI BRRT -

e maxRetryiERIRHATEZEREOTLAM
AHIRKEINRE

public <OUT>
DataStreamSource<OUT>
addSource(SourceFunction<QUT>
function)

public <OUT>
DataStreamSource<OUT>
addSource(SourceFunction<OUT>
function, String sourceName)

public <OUT>
DataStreamSource<OUT>
addSource(SourceFunction<OUT>
function, Typelnformation<OUT>
typelnfo)

public <OUT>
DataStreamSource<OUT>
addSource(SourceFunction<OQUT>
function, String sourceName,
Typelnformation<OUT> typelnfo)

BERBENXSourceFunction, addSource

FiETLURINKafkaEEER, FESCI

FiEHSourceFunctionfdrun .

o functionfElI=2BPEENXAY
SourceFunctioni&3] .

e sourceNamelgHIRE X IZEERY
2R,

o typelnfolll 2IRIETTEEIBISELIKEN

RIEEER.
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3+ 9-13 HEmERYEXEO
API 15AA
public DataStreamSink<T> print() i AR R TED R o
public DataStreamSink<T> printToErr() | #iEH AR Eerrorig HiRITENER
public DataStreamSink<T> HIEMEBSANBIE N AN,
writeAsText(String path) o pathiSHISSTATHIIIEE
public DataStreamSink<T> o writeMode A AN HENER
writeAsText(String path, WriteMode “OVERWRITE” =&
writeMode) “NO_OVERWRITE”
public DataStreamSink<T> HIEMBE S AZIE csvETURISEH .
writeAsCsv(String path) o pathiSHIS ST AR
public DataStreamSink<T> o writeMode XA HEENIET
writeAsCsv(String path, WriteMode “OVERWRITE” &
writeMode) “NO_OVERWRITE”
public <X extends Tuple> e rowDelimitery3{T3 T o

DataStreamSink<T> writeAsCsv(String | e fieldDelimiter 9545 .
path, WriteMode writeMode, String
rowDelimiter, String fieldDelimiter)

public DataStreamSink<T> RS N\ESocketiE iz,

writeToSocket(String hostName, int e hostNameXEHGHR
port, SerializationSchema<T> schema) N ’
e portAixmH,

public DataStreamSink<T> iR RSB, Fan ZHEIx
writeUsingOutputFormat(OQutputForm | {4,
at<T> format)

public DataStreamSink<T> BFRBEENXREIERY, addSinkFiER]
addSink(SinkFunction<T> LURDIKafkaE&Em Y, EELWMAE
sinkFunction) J3SinkFunctionfdinvokef5i% o

W EFIBRETRED

& 9-14 IiEFNRETREDRIEXED

API itz

public <R> BMA—ITTER, £ —1TTER, TX
SingleOutputStreamOperator<R> i N

map (MapFunction<T, R> mapper)
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SingleOutputStreamOperator<R>
flatMap(FlatMapFunction<T, R>
flatMapper)

API 588
public <R> BMA—NTTR, £HEN. — M EES

T

public
SingleOutputStreamOperator<T>
filter (FilterFunction<T> filter)

TENTEHIT—IM/RERE, RIRE
R[E]truefdITE

& 9-15 REgeHrIEXENO

API

ol

public KeyedStream<T, Tuple>
keyBy(int... fields)

public KeyedStream<T, Tuple>
keyBy(String... fields)

public <K> KeyedStream<T, K>
keyBy(KeySelector<T, K> key)

4—:/m1§§EﬁJ\EEE7r BRPX, 81
B18EkeyfY7tE . WEBEMhashs

IXEEE‘EIJ'EE’\JO XA ERIRIRE] T —

KeyedStream,

KeyByi®{EZ [5iR[E]KeyedStream, 2AfE

HiFFKeyedStreamBIEREL ( BI4N

reduce/fold/min/minby/max/

maxby/sum/sumbyss ) HITHERIRIE .

o fieldsHEBERE/IINFSHERRT
ERIETR,

o keylZHFFBENXREED XIKIE
BAEE.

public
SingleOutputStreamOperator<T>
reduce(ReduceFunction<T> reducer)

E— KeyedStream_t “3&zh”
reduce, GHIRTRS L—1MK
reducefI(E, ARMEIHAIYE, FE=
EZRIZEBIE—HY,

public <R>
SingleOutputStreamOperator<R>
fold(R initialValue, FoldFunction<T, R>

Ve —AKeyedStreamJ:Eﬂz—A?‘)J!l’"E
Vg, aREEIERNLE—
%EZ?EEEI’JE ERIL#ETE. S Fold

SingleOutputStreamOperator<T>
sum(int positionToSum)

public
SingleOutputStreamOperator<T>
sum(String field)

folder) FEMAESIREERE AR —,
public E— KeyedStream HiRENRFNIRIE

positionToSum#FfieldXTITE—7FIK
o
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API 588
public £—KeyedStream _HiRaNRER/IME

SingleOutputStreamOperator<T>
min(int positionToMin)

public
SingleOutputStreamOperator<T>
min(String field)

minRE T &IME, AMRIEF&R/IMESIN
1R
positionToMinFlfieldL R E—FIKR &
NI=S

public
SingleOutputStreamOperator<T>
max(int positionToMax)

public
SingleOutputStreamOperator<T>
max(String field)

£—KeyedStream_HiREIREA(E .
maxiR[E| Y & AfH, FAMRIEIFREKAET
ARt .
positionToMax#fiel XXX E—FIk &
KB,

public
SingleOutputStreamOperator<T>
minBy(int positionToMinBy)

public
SingleOutputStreamOperator<T>
minBy(String positionToMinBy)

public
SingleOutputStreamOperator<T>
minBy(int positionToMinBy, boolean
first)

public
SingleOutputStreamOperator<T>
minBy(String field, boolean first)

£—" 1 KeyedStream_EkE—FIFR/IVE

FRTERSIZITEERE, minByiR[El Ti%/T4UE

MFrBTE,

e positionToMinByfXZ&XIHF—F It
minByi2{E

o firstRAERIRETEBRING/IVMER
HrRREBRNR/IMERL .

public
SingleOutputStreamOperator<T>
maxBy (int positionToMaxBy)

public
SingleOutputStreamOperator<T>
maxBy(String positionToMaxBy)

public
SingleOutputStreamOperator<T>
maxBy(int positionToMaxBy, boolean
first)

public
SingleOutputStreamOperator<T>
maxBy(String field, boolean first)

£—"KeyedStream 3 RKE—3IFXE

FRERSZITEURE, maxByiR[E Ti%iTH

BB TE.

e positionToMaxByftZEXIH—Z g
maxByIE(E.

o firstR RERIRRTERINGRXER
HrRREBRINGAERE .
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SRR A EES]
 9-16 HRAD RALOEXIED

API 15488
public <K> ER— AP BENXPartitionerfdE— oG EB IR
DataStream<T> task,
partitionCustom(Partit | o - partitionerjgHy/2 AR R X AIS KX B Spartitionss
ioner<K> partitioner, *E
int field) = -

o fieldf§RY=RpartitionerfYiINSH
publiC<K> Sah B VA s e e N\ S
DataStream<Ts ° gySelector}aE’JxEFHPEZE){E’JparunonerE’JEm)\g

partitionCustom(Partit
ioner<K> partitioner,
String field)

public <K>
DataStream<T>
partitionCustom(Partit
ioner<K> partitioner,
KeySelector<T, K>

keySelector)

public DataStream<T> | LSS 5 HBZ UG T EMNMIHEITH X

shuffle()

public DataStream<T> | EFround-robinXTTEHITHX, FEEIOKAEEFY
rebalance() &, NTFEFEEHURMRIEREILERRE AN,

public DataStream<T> | LAround-robinf9f2z0iE o2 X B FiHFHRIER FE&EF
rescale()

public DataStream<T> | I EENTRIME DX,

broadcast()

1214 project BI8ES

% 9-17 1244 project BUREHAIE RO

API ol

public <R extends MTTAFIERE 7 —8nFRTFE.

Tuple> fieldIndexestsRIZFEIEFITHEPAIRELN S,
SingleOutputStreamO 8

perator<R> R Tuple iR projectiR .

project(int...

fieldIndexes)

SCASRRZA 01 (2024-12-06) WRIXERE © EARTERARBRAE 340



MapReduce 5%
Friisrs (LTS hR)

9 Flink FF&$5r (EiEtE )

B E eventtime BIHEAYEES

% 9-18 2R E eventtime EBHHIREHHIEXED

SingleOutputStreamO
perator<T>
assignTimestampsAnd
Watermarks(Assigner
WithPeriodicWaterma
rks<T>
timestampAndWater
markAssigner)

public
SingleOutputStreamO
perator<T>
assignTimestampsAnd
Watermarks(Assigner
WithPunctuatedWater
marks<T>
timestampAndWater
markAssigner)

API 1588
public AT geLevent timeB O LUEEMABTOITEIRE, &

ZMICRFIZENEIEEL

RIEZEOSEARET LIS AL LT, AssignerWithPeriodicWatermarks#]
AssignerWithPunctuatedWatermarksH9X BlI40729-19F7= -

£ 9-19 BEOSHKX3

2H

il

AssignerWithPeriodic
Watermarks

fREStreamExecutionEnvironmentZhY
getConfig().setAutoWatermarkinterval (200L) B3 [8]&k4E
EkWatermark,

AssignerWithPunctuat
edWatermarks

BEWE—1NITE, #eE—"Watermark, mEALA
RIEEKEIN T EE AR Watermark,
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7 9-20 REEARIBEIRIEXEO
API 1538
public ‘iR (flow) PRIE— M ERIRRIENS, BEEER—
IterativeStream<T> operatorfJiatHEl Z BiAJoperator,
iterate() =i
public o WFEN—LEEAMEFMERNEERIFEFEIN.
IterativeStream<T> e long maxWaitTimeMillis: iZBAIATEERI R B—Cik AR
iterate(long FTROEBAYAIE
maxWaitTimeMillis)

R toimee
%+ 9-21 RitoiREEHRIEXREO
AP ol
public SplitStream<T> | f£\OutputSelector, EEselect/5iEHED RAIAKIE (B
split(OutputSelector< | $J#xic), tA&ESplitStreamift. BIXIBNITEM—NFRH
T> outputSelector) EBRINRIC, (EREEINIIE, FTFRcZERMAILUBIER
ICEHFFTEE MRICATR .
public M—SplitStreamApigE— N 2N .
Datastream<OUT> | outputNamesigRIREMsplit/s EXI G TTEMAIF RS
select(String... FRCHIRES
outputNames)
EOseN

B AMEKE OFBEEO .
e Fi#EWindow. TimeWindow. CountWindowlARWindowAll.
TimeWindowAll. CountWindowAll APIGO4R .

e #FWindow Apply. Window Reduce. Window Fold. Aggregations on
windows APIE#/E,

o TiFEZFWindow Assigner ( TumblingEventTimeWindows.
TumblingProcessingTimeWindows. SlidingEventTimeWindows.
SlidingProcessingTimeWindows. EventTimeSessionWindows.
ProcessingTimeSessionWindows. GlobalWindows ) .

o THF=FAF|EIProcessingTime. EventTime&lingestionTime,
o HiEFEFhEventTimeR @B 5: AssignerWithPeriodicWatermarks¥l
AssignerWithPunctuatedWatermarks,

B O R ZEAPIINZES-22F 7.
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% 9-22 HERSEATEXEN

API

152HA

public <W extends
Window>
WindowedStream<T,
KEY, W>

window (WindowAssigne
r<? super T, W>
assigner)

BOJLUEE N EELEH 7S XAIKeyedStreams L
ASYEIRRIE— N keyiRIE—EAFE ( BIANTERIESH
PHRRLIANER ) #17H4E,

public <W extends
Window>
AllWindowedStream<T,
wW>
windowAll(WindowAssig
ner<? super T, W>
assigner)

OaJ LA E N fEDataStream L

public
WindowedStream<T,
KEY, TimeWindow>
timeWindow(Time size)

public
WindowedStream<T,
KEY, TimeWindow>
timeWindow(Time size,
Time slide)

EEOENX EEEH S XAIKeyedStreams =, 1RIE
environment.getStreamTimeCharacteristic() 2U%EiF
EProcessingTimeix2EventTime, RIESEN AT
7= TumblingWindowiZ2&SlidingWindow .
o sizetSHIREORIEIRIK/N
o slidetgHIE2EORYBBIATE
Lz}
e WindowedStreamFIAlIWindowedStream{{ERAERIFFH
Zs
Lo
o EORRF—NSHNIETumblingWindow; BIENEH
MALRISEMESlidingWindow

public
AllWindowedStream<T,
TimeWindow>
timeWindowAll(Time
size)

public
AllWindowedStream<T,
TimeWindow>
timeWindowAll(Time
size, Time slide)

AYEE OE X fEDataStream £, 1R#E
environment.getStreamTimeCharacteristic() 2#0%#
EProcessingTimeif2EventTime, RIESH/NAE
7= TumblingWindowi£ &SlidingWindow

o sizeigAYEEORTEAIKR/N,

o slidefsRIEENRYBETIRIIE

public
WindowedStream<T,
KEY, GlobalWindow>
countWindow(long size)

public
WindowedStream<T,
KEY, GlobalWindow>
countWindow(long size,
long slide)

RETENMMXHEN, EXTEEEHED XY
KeyedStreams_t,
o sizeigHYEE ORTEIAIKR/N,
o slidetSRIREORYBEIATIE
WA
o WindowedStream#JAllWindowedStream{XZEA BRI FFH
25
o EORRBE—NSEMIRTumblingWindow; BFNELH
DA ERISEN ZSlidingWindow

N5k 01 (2024-12-06)

WRIERE © ARITERARERAF

343



MapReduce fg5%
Friisrs (LTS hR)

9 Flink FF&$5r (E@tE )

API

ol

public

size)

AllWindowedStream<T,
GlobalWindow>
countWindowAll(Time

public

AllWindowedStream<T,
GlobalWindow>
countWindowAll(Time
size, Time slide)

RETEIMMXSED, EXEDataStream L,
o sizelgAYEE AT EIAIKR/N,
o slidelgRIREORYBEIATIE

CIRESEAPIINZER-23F 7R o

& 9-23 EORMFXEAVAXEN

SingleOutputStreamOperator<
R> apply(WindowFunction<T,
R, K, W> function)

public <R>
SingleOutputStreamOperator<
R> apply(WindowFunction<T,
R, K, W> function,
Typelnformation<R>
resultType)

Bk API IzL:)2
Window | public <R> NEBE— T —RIRHEREO L, &0

FHEIESERA— N EAFITE
J function}aﬁgmiﬂnﬁguuéﬁo
o resultType HiREIRIEIRAIZEENS

oN 0

public
SingleOutputStreamOperator<
T> reduce(ReduceFunction<T>
function)

public <R>
SingleOutputStreamOperator<
R> reduce(ReduceFunction<T>
reduceFunction,
WindowFunction<T, R, K, W>
function)

N A— M reduce REFRNEFO L, IR[E
reduce/GHIE.

e reduceFunctioniSfIE2H1THY
reducetf g,

e WindowFunctionfdfunctionigad
E?‘ L;e? /ECGEM’FZJ:@%EE

. resultTypejJ REIRIEIERIZEEY S

15N O
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API
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public <R>
SingleOutputStreamOperator<
R> reduce(

ReduceFunction<T>
reduceFunction,
WindowFunction<T, R, K, W>
function,

Typelnformation<R>
resultType)

public <R>
SingleOutputStreamOperator<
R> fold(R initialValue,
FoldFunction<T, R> function)

public <R>
SingleOutputStreamOperator<
R> fold(R initialValue,
FoldFunction<T, R> function,
Typelnformation<R>
resultType)

public <ACC, R>
SingleOutputStreamOperator<
R> fold(ACC initialValue,
FoldFunction<T, ACC>
foldFunction,
WindowFunction<ACC, R, K,
W> function)

public <ACC, R>
SingleOutputStreamOperator<
R> fold(ACC initialValue,
FoldFunction<T, ACC>
foldFunction,
WindowFunction<ACC, R, K,
W> function,
Typelnformation<ACC>
foldAccumulatorType,
Typelnformation<R>
resultType)

R FA—MoldRHFENO L, ARR
[Efr&ERIE.

e initialValuetSRIZ2¥IM4(E .
o foldFunctionfSHIE2IFE %L,

e WindowFunctionfdfunction}ggd
EEEdfoldRMEz EBEMA—IX
FRE.

o resultType MIR[EIFVHIRRIZEENE

SN0

Window
All

public <R>
SingleOutputStreamOperator<
R>

apply (AllWindowFunction<T,
R, W> function)

MA——RIRHEEO L, §0
PRERESEA— 1 BERITE.
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public <R>
SingleOutputStreamOperator<
R>

apply (AllWindowFunction<T,
R, W> function,
Typelnformation<R>
resultType)

public
SingleOutputStreamOperator<
T> reduce(ReduceFunction<T>
function)

public <R>
SingleOutputStreamOperator<
R> reduce(ReduceFunction<T>
reduceFunction,
AllWindowFunction<T, R, W>
function)

public <R>
SingleOutputStreamOperator<
R> reduce(ReduceFunction<T>
reduceFunction,
AllWindowFunction<T, R, W>
function, Typelnformation<R>
resultType)

R A— 1 reduceFREEIE O L, IR[E
reduce/SHY(E .

reduceFunctioniSR9E2H1THY
reducepRZ,

AllWindowFunctionfi9functiontg
BWEEZ D reducelREZ B
K—IRE ORI
resultType iR [BIRVEIEAISEEUS

N0

public <R>
SingleOutputStreamOperator<
R> fold(R initialValue,
FoldFunction<T, R> function)

public <R>
SingleOutputStreamOperator<
R> fold(R initialValue,
FoldFunction<T, R> function,
Typelnformation<R>
resultType)

public <ACC, R>
SingleOutputStreamOperator<
R> fold(ACC initialValue,
FoldFunction<T, ACC>
foldFunction,
AllWindowFunction<ACC, R,
W> function)

RMA—MoldRHFNENO L, AR
[Efr&ERIE.

initialValuetgHI24IR(E -
foldFunctioniSRI 2T = REL
WindowFunctionf9functiongad
REEIfoldRMEZEBMA—IR
BEORME.
resultType IR EIRYEIEAIZEENS

oN 0
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public <ACC, R>
SingleOutputStreamOperator<
R> fold(ACC initialValue,

FoldFunction<T, ACC>
foldFunction,

AllWindowFunction<ACC, R,
W> function,

Typelnformation<ACC>
foldAccumulatorType,

Typelnformation<R>
resultType)

Window
0
Window
All

public
SingleOutputStreamOperator<
T> sum(int positionToSum)

public
SingleOutputStreamOperator<
T> sum(String field)

X EOERERIRE—FIRF,

positionToSumIfieldX REURERIE
—5,

public
SingleOutputStreamOperator<
T> min(int positionToMin)

public
SingleOutputStreamOperator<
T> min(String field)

MEOBIENE—FIKRE&/IME, min
BBl Y &RIME, MRIEF&RIMETIRY
R .
positionToMinFIfield{CEXTE—F1
KEx/ME,

public
SingleOutputStreamOperator<
T> minBy(int
positionToMinBy)

public
SingleOutputStreamOperator<
T> minBy(String
positionToMinBy)

public
SingleOutputStreamOperator<
T> minBy(int positionToMinBy,
boolean first)

public
SingleOutputStreamOperator<
T> minBy(String field, boolean
first)

& ORI E 5k MEFRERY

ZATEE, minBylR[El TiZ{TEUEN

PRBETTE,

e positionToMinBy{{ZRXIH—F1f%
minBy12{E

o firstRRERRRTEIAIRIVE
Bt REBEENE/IVERL
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SingleOutputStreamOperator<
T> max(int positionToMax)

public
SingleOutputStreamOperator<
T> max(String field)

Bix API izl:lz
public SHEOFIEAIE—FIREKE. max

RE T RAE, FMREFRXETIRY
R .
positionToMax#field{X &I E—7
KExKfHo

public
SingleOutputStreamOperator<
T> maxBy(int
positionToMaxBy)//2kiAtrue

public
SingleOutputStreamOperator<
T> maxBy(String
positionToMaxBy)//EkiAtrue

public
SingleOutputStreamOperator<
T> maxBy(int
positionToMaxBy, boolean
first)

public
SingleOutputStreamOperator<
T> maxBy(String field,
boolean first)

MEOEBIENE SRR A ERTER

ZITHIE, maxBylR[EITEXNFER

FREXENRETTE.

e positionToMaxBy{{ZRIIH—2
maxBy#{E .

o first R eniRETIBEINRAE
BTt EREBEINEAERL .

Rt REFAIEED

* 9-24 RSB REFAIRENAEXIED

API 15488
public final UnionTlNEZNEURR, £R— N FNBEATREBME
DataStream<T> AR B EURAVEIER -

> dataStream)

union(DataStream<T>.. | p4pg

. streams) MBRE—NRIERSHESHTTEH, EERRTITFEN
TERHEZEIHES .

public <R> “ER” WNBUERFHMRIFERSEAIZEEL, ConnectA]LALE

ConnectedStreams<T, MERZIBHEIRE . F=4ConnectedStreams2Zf5, @

R> FAmapai#& flatmapi{TRIEITHE .

connect(DataStream<R
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API 1588
public <R> fEConnectedStreams_Ef7T2RMET, ZE{bIDataStreamfy

SingleOutputStreamOp
erator<R>

map(CoMapFunction<l|
N1, IN2, R> coMapper)

mapiRfE, TTERRFZEREIELE G —.

public <R>
SingleOutputStreamOp
erator<R>
flatMap(CoFlatMapFun
ction<IN1, IN2, R>

coFlatMapper)

f£ConnectedStreams_Ef#7cxRsT, SE{iDataStreamfy
flatMapi®fE, TS ZEREIEXREF—,

7 9-25 12{H Join BENAIIEIEDO

JoinedStreams<T, T2>
join(DataStream<T2>

API 5488
public <T2> Bid A ERkeyE— N ESEEWjoinF R EURER -

T2> otherStream)

otherStream)

public <T2> BIF LA ERkeyE—MNE B EIK co-group R EIER o
CoGroupedStreams<T,

T2>

coGroup(DataStream<

9.6.1.2 Flink Scala API #ZONA
EHFFlinkFRBIRAF R, Folie HIAPIER AT Ham, @NAPEREERA

RYAPI,

Flink 1O

Flink EZFEREIIN XL E:
e StreamExecutionEnvironment: ZFlinkZRMBHIERY, 1RH TIEFRIIHITINE,

e DataStream: FlinkF4%3IH92DataStreamEE~EFHARTENE . AFRALL
INAENREEES MR ERRIES (collection) , DataStreamHPITEAYEL

SEZETRAY.

e KeyedStream: DataStreami@iTkeyBy>HIBR(EERM R, FIEEIXRERIKey(E

H1T9H.

e WindowedStream: KeyedStreami@iIwindowBE OIREERKATR, REEF OISR
FHENBOMERMY, AREEOHIE LHIT—2ME.
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e AllWindowedStream: DataStreamiEidwindows OREEKRIR, REFOZE
BHAEXNBEOMASHE, AREEOEE LT —LIRE,

e ConnectedStreams: J§FsDataStreamZuEiEio s BIRISEA REERNE
B, SRE#iTmapaiEflatMapi®(E.

e JoinedStreams: 7EE O LXIEUBHITZFEjoINIR(E, joiniE{ERcoGroupiE/EA—

SR = o
e CoGroupedStreams: fEE [ FEIEH{TcoGroupi®fE, BTLASCIAAYEFjoin
HER,

9-57 Flink Stream H9ZFim L BY4ER

JoinedStreams

join(DataStream)

window(...).apply(...)

Btast,«eam’]

CoGroupedStreams

DataStream

wnngct(D ConnectedStreams
map()
flatMap()
windowAll()
@

reduce() AllWindowedStream

window(...).apply(...) ‘

fold()
f Pag, sum()
coGroup(DataStream) foxd"l“@() max( )
keyBy() Supy )O
ma)({J
KeyedStream
window( FofuCG‘ 0
d,
S“"""()O

WindowedStream

D EE2TIAN

% 9-26 REUEMARIEXENO

API

ol

def fromElements[T: Typelnformation]
(data: T*): DataStream[T]

IREVFFE MBS TTERIERE, (FR
BINTRERE
data@Z N TTEIBAEEE .

def fromCollection[T: Typelnformation]
(data: Seq[T]): DataStream[T]

def fromCollection[T: Typelnformation]
(data: Iterator[T]): DataStream[T]

IRV EMRIESEURE, (FRBAR
&;E o

datarlJ LARSE S HIRSE FIA IR
o

def fromParallelCollection|[T:
Typelnformation] (data:
Splittablelterator[T]): DataStream[T]

SREVFBFEMBIESEURE, (FRBAFF
TR

data 2RI EIMZ 1 partitionAYAE
HEIK .
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API

Lz

def generateSequence(from: Long, to:
Long): DataStream[Long]

REVFEEPENX N —SEFIEYE, (ERMm
NREWE

o fromEIZEERAYCS,

o tOBIBHEEMES,

def readTextFile(filePath: String):
DataStream[String]

def readTextFile(filePath: String,
charsetName: String):
DataStream[String]

IRENFE B M BIF IR 12 RIS A S
&, (FABmNRERE.

o filePath@iE XA HAIIRIZ

o charsetNamefSHI2mIEIZ
F.

def readFile[T: Typelnformation]
(inputFormat: FilelnputFormat[T],
filePath: String)

def readFile[T: Typelnformation]
(inputFormat: FileInputFormat[T],
filePath: String, watchType:
FileProcessingMode, interval: Long):
DataStream[T]

SREN A P E X IR ISR,
TERMNREE
filePath2ESUHRYEETR
inputFormat @3RS .

watchTypetgRIZ 4RI IR
“PROCESS_ONCE” =&
“PROCESS_CONTINUOUSLY” .

intervaliERYE S KATEFIMTE R X
TR,

def socketTextStream(hostname:
String, port: Int, delimiter: Char = "\n',
maxRetry: Long = 0):
DataStream[String]

SREVFFTE M H9Socket#dE, ERMIN

MR

e hostnameEfgSocketiIiRSS 22imAYE
MBATR.

o portiEAIEIRSZEZAVE N IR

e delimiterflmaxRetryf~&#{scala
EOENASZERE .

def addSource[T: Typelnformation]
(function: SourceFunction[T]):
DataStream[T]

def addSource[T: Typelnformation]
(function: SourceContext[T] => Unit):

DataStream[T]

P BEENSourceFunction, addSource
FiET LR INKafkaZ#dEE, =L
FiE9SourceFunctionfirun .

e functiontfERIEREFETENAY
SourceFunctioni&Zg .

o scalaxziFEEix.

% 9-27 FEWHAYEXED

API

15AA

def print(): DataStreamSink[T]

iR LA ER R TED LR

def printToErr()

HiRm LR Eerror il iR TEN SR
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def writeAsText(path: String):
DataStreamSink[T]

def writeAsText(path: String,
writeMode: FileSystem.WriteMode):
DataStreamSink[T]

HIEREBSAREN A M,
o pathiSRIR XA HRIERIR .

o writeMode IS AR HBE AR
“OVERWRITE” ai#&
“NO_OVERWRITE”

def writeAsCsv(path: String):
DataStreamSink[T]

def writeAsCsv(path: String,
writeMode: FileSystem.WriteMode):
DataStreamSink[T]

def writeAsCsv(path: String,
writeMode: FileSystem.WriteMode,
rowDelimiter: String, fieldDelimiter:
String): DataStreamSink[T]

HIREBEB AR EN csvi8ZCRIS
o pathiSRIENASHRIEEIR .

e writeMode AN AN IEFENED
“OVERWRITE” #&
“NO_OVERWRITE” .

e rowDelimiter 9179 B -
o fieldDelimiter A% R o

def writeUsingOutputFormat(format:
OutputFormat[T]): DataStreamSink[T]

RSB EF, B
1¢ o

def writeToSocket(hostname: String,
port: Integer, schema:
SerializationSchemal[T]):
DataStreamSink[T]

HiEmH B A\ZISocket