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1.1 {£F Spark SQL {Ell5>4T OBS ¥R

DLISZHHEHiEFMERIOBS £, [F4EFEiEId 82 OBSZRANAIRIOBS_ EAYEIRHIT o0
RbIE,

KIESHINRMEASTEIE: BIFBOBSE. SAOBSEHIE. BAFIETIHOBSEEIEER
BEERN R R IFATEDLI_EXFOBSEHIRHITALIE,

BRI
o ERIZOBSHE. BKOBSIREMLISE ( MKEF#IRSAFEM) . 2ES
HIOBSHEZ /9 “dli-test-0217 &
o ERIEDLIMSQUAT. CIZBASIEMANEIESE AIRIFI.
R QISR IAFUKELRREEES: SQLIAFY.
RIS

BUEEDLIEUREE
1. EZDLISIBIRFIE, %R “SQLARIER" , ESQLYRIEREH “HIToIE” ®iF
“spark” , “BAFI” EREBIZEHISQLEATI,

2. ESQLUEESREFMAUTEGCIEEIERE “testdb” . FMAAIDLICIEREIRENNE
ER LIS ECIREDLIERER .

create database testdb;

[EEETIRFEFEE T testdbBURE Tt 1THRME.

DataSource ] Hive FFhiE% 0172 OBS EHIX 3!

DataSourceiZiEFIHivelZiZ F EX FITETFHFHREFIBFMEIEVCE . TP XH
EHER, BMNELQROBSEFEEZEESSE-1,
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FRisE
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2% 1-1 DataSource iE£F0 Hive iE%6I32 OBS ENERS

BE | SHFHERERESEE | SIS RERNOXFRER | IFHOXE
Data | X#FORC, tIEZDXEET, PXFRE | BRIXBEZSR
Sourc | PARQUET, JSON, EZFIPARTITIONED BYF | 70001,
eiB% | CSV, AVROZEEY HBEIEE. BRnLisE
DataSourceiEiZ8liEEHX
OBS%,
Hive | STISTEXTFILE, AVRO, | SISO XERAT, IEENSX | BROIXR¥ESH
1B | ORC, SEQUENCEFILE, | FERABELIIERE, RBE | 171000001,
RCFILE, PARQUET JBITPARTITIONED BYiE%E
PXFERZFIRE, BIKA]
L1&EHiveiEiZ% I O0BS %y
XE,

B2 O0BSZEHAYDataSourceiZiEZAT LAS E(#FHDataSourceifixtIiEOBSZE
BIEZEOBSEAIHiveIZZAT LASEHEHHiveigi At OBSE.

{£F DataSource iE;x6lIZE OBS &
AT B BIERCSVASZUAYOBS =24, SIEEMEIRIENAIOBSE A IAZEL, LA FR—

_§U\§\$ o

o BIFEOBSIELXE
- IEEOBSHIEN(H, BlEcsviETURIOBSE,

IZIBUATXHNBEIE “test.esv” X, FE “test.csv” & EIEE!
OBSHE “dli-test-021” BIEBRT.

Jordon,88,23

Kim,87,25

Henry,76,26

EROLIEEIEHIGE, ®1F “SQLmIEsE" , ESQLYmIEREP “iTs|
BLY 1R “spark” , “PABI” EIFCOUFEAISQLENGY, EIEEEEE
“testdb” , HITLATar<BIEEOBSE

CREATE TABLE testcsvdatasource (name STRING, score DOUBLE, classNo INT

) USING csv OPTIONS (path "obs://dli-test-021/test.csv");

A E&

MR 2 BITIEERIEUE G CIZAIOBSE, EEEARZIFEDLIB T insert
FIFFBENEIE . OBSHRBMEREIRFRITRL

BT EEEAY “testcsvdatasource” EEUE,

select * from testcsvdatasource;
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iv. ZAHYENRIGAIOBSESS “test.csv” , EEIN—1T “Aarn,98,20” #
&, EFREIROBSHEBERT ¢ test.CSV” X4,
Jordon,88,23
Kim,87,25
Henry,76,26
Aarn,98,20

v. {EDLIFISQLYREEEEHEINEIA “testcsvdatasource” FEUEE, DLIEA]
ABIIEIFEAY “Aarn,98,20” iR,

select * from testcsvdatasource;

1-2 HFER

Q |bk| O] &

rrrrrr

HHHHH

-  IEEOBSHIEXHEZR, I csviETURIOBSE.
" EERIOBSHIEERIBSEEN 4.

1) fEOBSH# “dli-test-021” RER T EIEHIEXHER “data”

2) ERDOLBEEFIG, ®F “SQUIERR" , ASQLiRERT “‘HiT
5|27 %&F “spark” “BABI” L?a:E.ﬁUEE’JSQLBA?U HERFIR
}2 “testdb” o EDLIE’J “testdb” EIEETEIFEOBSE

“testcsvdata2source” .
CREATE TABLE testcsvdata2source (name STRING, score DOUBLE, classNo INT)
USING csv OPTIONS (path "obs://dli-test-021/data");

3) EiTinsertiEABAEEIE.

insert into testcsvdata2source VALUES('Aarn','98','20");
4) insert{E\EITREINGE, EIBIOBSE “testcsvdata2source” HiE,

select * from testcsvdata2source;
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5)

1-3 EIFER

FEOBSHERY “obs://dli-test-021/data” BR TRIFTEEE, £/ 7T
CSVEIRS I, HEARB NinserttmENRIEHENA -

1-4 EiFLE

19b48%ecTeSAREINY... T

IEERIOBSHIEE RB S EUEX

)

2)

3)

4)

5)

FEOBSHE “dli-test-021” IRER T OIEEIE B R “data2” ,
IR T BRI EIESUE “test.esv” , FEMESHE “obs://
dli-test-021/data2” BE T,

Jordon,88,23

Kim,87,25

Henry,76,26

TROLIZEIEHG, 15% “SQLERIEsS” , ESQLRESEF “thiT
5|87 %&iF “spark” , “BAFI” EEFCSEUEZEAISQLEAGY, FIEEEE
}2 “testdb” . EDLIE’\J “testdb” FEZETEIZEOBSE

“testcsvdata3source” .
CREATE TABLE testcsvdata3source (name STRING, score DOUBLE, classNo INT)
USING csv OPTIONS (path "obs://dli-test-021/data2");

BidinsertiZAIBEANTEIE

insert into testcsvdata3source VALUES('Aarn','98','20");
insert{EMNZ1TEING, BiHOBSE “testcsvdata3source” HiIE,

select * from testcsvdata3source;

E 1-5 EiFER

‘‘‘‘‘‘

Henry

7EOBSHEAY “obs://dli-test-021/data2” BRTRIFFEER, $£5K
T esVEURMAE, B Ainsert B NIIREIENS .
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El1-6 Eﬂ?—“i

nnnnnnnnnnnnnnnn

o DBIFEOBSHKXE
BlEEE X OBSE

Vi.

vii.

EOBSHE “dli-test-0217 {RER FEIZEUENMHHER “data3” .

ZROLIEEIEHS, &% “SQLimiE=E" , ESQLmIERE+ “H1T
8”7 1%8%F “spark” , “BA%FI” %T:FE',QUEEI’JSQLBA?J HIERE 5"3?4:
“testdb” T_DLIE]’J “testdb” EIEETEIZELL “classNo” F A3 XK
OBSHX3E “testcsvdatadsource” , I8TEOBSHFR “obs://dli-test-021/

data3” .
CREATE TABLE testcsvdata4source (name STRING, score DOUBLE, classNo INT) USING csv
OPTIONS (path "obs://dli-test-021/data3") PARTITIONED BY (classNo);

TEOBSHERY “obs://dli-test-021/data3” HFE FEIE “classNo=25" B9
PXEFR. RIBUTXERBOIREIEYE “test.csv” , F E{EFIOBS

B9 “obs://dli-test-021/data3/classNo=25" BHR T,
Jordon,88,25

Kim,87,25

Henry, 76,25

T‘ SQLImIERPIHITIU TS, SADXEIERIOBSE
“testcsvdatadsource ” o
ALTER TABLE
testcsvdata4source
ADD
PARTITION (classNo = 25) LOCATION 'obs://dli-test-021/data3/classNo=25";

BEHOBSE “testcsvdatadsource ” classNoXH “25” BUUERE:

select * from testcsvdatadsource where classNo = 25;

B 1-7 Zi9%R

Henry 7% 2

A THIEZIOBSE “testcsvdatadsource ” :
insert into testcsvdatadsource VALUES('Aarn','98','25");
insert into testcsvdatadsource VALUES('Adam','68','24");

EIFOBSE “testcsvdatadsource ” classNo XA “25” 0 “24” B9EKL
B

A E&

D XEFREHTEIDwhere ZRUPRIIET O KFER, BUKEIEX
W, #g: DLI.O005: There should be at least one partition pruning
predicate on partitioned table,

select * from testcsvdatadsource where classNo = 25;

N5k 01 (2024-09-19)
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1-8 EIFER

select * from testcsvdatadsource where classNo = 24;

1-9 FIgER

name |S score |= classNo |=

Adam 66 24

viii. FEOBSHERY “obs://dli-test-021/data3” BR T mERIFE, ZER FER
TR X, DREBEHEANNREE.

B2 X OBSFE

i. TEOBSHE “dli-test-021” {RER T RIEHUEXHFER “datad” .

i. EZRDLIBEIEHIS, 1518 “SQLYRIEsE” , ESQLEREREP “HiTsl
BL” 1R “spark” , “PABI” EIFCOIFEAISQLENGY, EIEEEEE
“testdb” , TE “testdb” FUEZETBIZELL “classNo” F1 “dt” 3 k%
XHIOBSHX3E “testcsvdataSsource” , IETEOBSHZ “obs://dli-
test-021/datad” .
CREATE TABLE testcsvdata5source (name STRING, score DOUBLE, classNo INT, dt
varchar(16)) USING csv OPTIONS (path "obs://dli-test-021/data4") PARTITIONED BY
(classNo,dt);

iii. %5 testcsvdataSsourceFRIFAN TN EUE:
insert into testcsvdata5source VALUES('Aarn','98','25','2021-07-27");
insert into testcsvdata5source VALUES('Adam','68','25','2021-07-28'");

iv. #R#EclassNos XFIEiftestcsvdatabsourceHIE o

select * from testcsvdata5source where classNo = 25;

1-12 L

name (= score = dlassNo

Adam

NH5hRZA 01 (2024-09-19)
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v. IRIEdtoXFEiftestcsvdatabsourceEUE,

select * from testcsvdata5source where dt like '2021-07%";

1-13 LR

Adam

vi. TEOBSHE “obs://dli-test-021/datad” BRThIFEER, SEMIITE
B

o MHEBR1: obs://dli-test-021/datad/xxxxxx/classNo=25/
dt=2021-07-27

1-14 TEER

e

o I{HBEZ2: obs://dli-test-021/datad/xxxxxx/classNo=25/
dt=2021-07-28

1-15 EAER

e ones v

vii. 7EOBSHERY “obs://dli-test-021/datad” R TFEIiE “classNo=24" B9
PXBEZR, BE “cassNo=24" BRTEIEFHPXBER
“dt=2021-07-29" ., IRIBLAT AR OIREIE S “test.csv” , FF
H{EZFIOBSHY “obs://dli-test-021/data4/classNo=24/dt=2021-07-29”
H=RT.
Jordon,88,24,2021-07-29
Kim,87,24,2021-07-29
Henry,76,24,2021-07-29

viii. FESQLERIESSFHITLAT S, BADKHUIERIOBSE
“testcsvdata5source ” o
ALTER TABLE
testcsvdata5source
ADD

PARTITION (classNo = 24,dt='2021-07-29') LOCATION 'obs://dli-test-021/data4/
classNo=24/dt=2021-07-29";

ix. RiEclassNosr XFEHtestcsvdatassourceEIE o

select * from testcsvdata5source where classNo = 24;

1-16 EHiEL

name = score |= dlassNe = dt =

HHHHH

N5k 01 (2024-09-19)
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x. RIBdtSXIEERRE “2021-07” BRFRFEEIE,

select * from testcsvdata5source where dt like '2021-07%";

1-17 &84

name |= score |= dlasstio |= dt =

Henry

{£F3 Hive i5/X8l& OBS &

VAT @IS BB TEXTFILERETCRIOBSRZ, BIZEMEUEMSTUAIOBSRITIERML, It
F—F5,

o BIEOBSIFHXE

a. TEOBSHERY “dli-test-021” IRERTRIEEIREEEF “datas” . 1RIELA
TXHERABCIZEEIESSE “test.txt” FF EIEFIOBSHY “obs://dli-test-021/
data5” BRET,

Jordon,88,23
Kim,87,25
Henry,76,26

b. ERDLIZEIZHIG, EF “SQLEEESE" , ESQLIRIESF ‘7512 i&
£ “spark” , “BABI” iEIFCOIEEAISQLEATY, EIEEEEFE “testdb” . fF
FAHivelBiZBI2OBSE, $EEOBSI{HIE2/ “obs://dli-test-021/data5/
testtxt” , TR IR
CREATE TABLE hiveobstable (name STRING, score DOUBLE, classNo INT) STORED AS TEXTFILE
LOCATION 'obs://dli-test-021/data5' ROW FORMAT DELIMITED FIELDS TERMINATED BY ',';

(AL
ROW FORMAT DELIMITED FIELDS TERMINATED BY ', : ®RRB{TicFEET, #1T
VANI(=}
pa) Bm o

c. BifhiveobstableZEHIE,

select * from hiveobstable;

1-18 &4

name |= score = classNo =

Kim 87 25

Henry 76 £

d. HEAFREE:
insert into hiveobstable VALUES('Aarn','98','25");
insert into hiveobstable VALUES('Adam','68','25');

e. EERHIE:

select * from hiveobstable;

1-19 &4

mame .= scor = dassNe |=

Adam [ 25

Henry 7 ]
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FEOBSHE “obs://dli-test-021/data5” BRTRIFFEES, L TRINEIEX
4, DBIRTREHENRIEERE

1-20 EiFER

aaaaa

tIERFERASREIERARIOBSE

a. TEOBSHERY “dli-test-021” IRER TRIBEIEXHER “datab” . RIELL
TN HERBEIEBEIESH “test.txt” F EEZIOBSHY “obs://dli-test-021/
data6” BRE T,

Jordon,88-22,23:21
Kim,87-22,25:22
Henry,76-22,26:23

b. ERDLIZEIZHIG, &R “SQLIESE" , TESQLYRIESEH “H1T5|88” %
12 “spark” , “PAFI” LIRS EUZEAISQLENDY, HURRE 555“ “testdb” . f&
ﬁﬁHlve%E@UEOBS%E FEEOBSIM4I&1Z A “obs://dli-test- 021/data6” o
CREATE TABLE hiveobstable2 (name STRING, hobbies ARRAY<string>, address
map<string,string>) STORED AS TEXTFILE LOCATION 'obs://dli-test-021/data6'

ROW FORMAT DELIMITED FIELDS TERMINATED BY ',
COLLECTION ITEMS TERMINATED BY '-'
MAP KEYS TERMINATED BY '
(AR
e ROW FORMAT DELIMITED FIELDS TERMINATED BY ', : £ RE8RICEEY",
HITDR.
e COLLECTION ITEMS TERMINATED BY '-': FR&E_/FEhobbies2arrayfs
X, TESTEZEETL - DR
e MAP KEYS TERMINATED BY “': FRE=/FEaddress2k-viEzt, S4Hk-vi§
EBE" bR
c. Bifhiveobstable2FEEE,
select * from hiveobstable2;
1-21 HFER
o BIFEOBSHEXE
FEOBSHERY “dli-test-021” {REFR T OIEHIIEHBR “data7” ,

SROLEEEHIE, %F “SQUYmiEss” , ESQLERIESRT “HIT5IE” &

% “spark” , “ |3A§|J 7 LE&*:;:E@UEH’JSQLBA?J HURERE Jﬂ__ﬁg “testdb” ., Bl
LLJ\classNon YXFIRIOBSH X ZE, IEEOBSERR “obs://dli-test-021/
data7” .

CREATE TABLE IF NOT EXISTS hiveobstable3(name STRING, score DOUBLE) PARTITIONED BY
(classNo INT) STORED AS TEXTFILE LOCATION 'obs://dli-test-021/data7' ROW FORMAT
DELIMITED FIELDS TERMINATED BY ',';

N5k 01 (2024-09-19)
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A EE

BUEEHiveiBiZRIOBS D XFERY, 5 XFERHREEEIIPARTITIONED BYIERE, %
P XFEAFREINERSEHNFERIIERFR . ATREIRAIRG):
CREATE TABLE IF NOT EXISTS hiveobstable3(name STRING, score

DOUBLE, classNo INT) PARTITIONED BY (classNo) STORED AS TEXTFILE
LOCATION 'obs://dli-test-021/data7";

C. HRAFREUE:
insert into hiveobstable3 VALUES('Aarn','98','25");
insert into hiveobstable3 VALUES('Adam','68','25');

d. EERHE:

select * from hiveobstable3 where classNo = 25;

1-22 BiER

name |= score = classNo |=

Adam 68 25

Aam % 25

e. fEOBSHEAY “obs://dli-test-021/data7” BR T RIFFEEA, HFERTHXE
F “classno=25" , ZHXBERTXHABAFIENBREIE.

1-23 HiER

assio2s 7

f.  TEOBSHEHY “obs://dli-test-021/data7” BRT, SIS XBEH
“classno=24" , IRIELATXERBOIEIGE “test.txt” , F EEZIUEE

“obs://dli-test-021/data7/classno=24" HRT.
Jordon,88,24
Kim,87,24
Henry,76,24
g. TESQLIESSPFHITINT®S, FLEADXEIERIOBSE
“hiveobstable3” ,
ALTER TABLE
hiveobstable3

ADD
PARTITION (classNo = 24) LOCATION 'obs://dli-test-021/data7/classNo=24',

h. &ifZ% “hiveobstable3” HiE.

select * from hiveobstable3 where classNo = 24;

1-24 &L

name = score = elassNo =

Jordon 88 24
Kim a7 24

Henry 75 24

SZH%RRA 01 (2024-09-19) WRIERE © HERRARBIRAT 10
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>

wE i

o [Ofi—: EIFOBSHXFIRE, IREEBUT:
DLI.0005: There should be at least one partition pruning predicate on partitioned table “xxxx. xxxx.;
BEHRE: FFOBSH XERRSBIER D XFE.
fBRAE: THOBSHXER, whereEFhZEDEE—PHXFER,

o [GEE—: {§FEDataSourceiE;ZIETEOBSIHIRZBIFEOBSE, insertZEZIOBS
%, BEREWETEM, #&: “DLI0007: The output path is a file, don't
support INSERT..SELECT” $&iR.
BRREIEDSEUT:

CREATE TABLE testcsvdatasource (name string, id int) USING csv OPTIONS (path "obs://dli-test-021/
data/test.csv");

IRERE: BIFEOBSEISEROBSKANEANRE, SERBHENEIE. flin L
RBIHRIOBSERR /9. "obs://dli-test-021/data/test.csv" .

fRRAE: {FADataSourceiE £ OBSFEISERIOBS IR IR M IS B RAD
A, BEERIe@EiginsertEANEIE . LiARAI, ERETRTLUERS:

CREATE TABLE testcsvdatasource (name string, id int) USING csv OPTIONS (path "obs://dli-test-021/
data");

o [IfE=: FHHivelBABIEOBSH XERT, IBTNEAERNANT . Hlan, WT™FER
HiveiBx el L classNo g XAJOBSE
CREATE TABLE IF NOT EXISTS testtable(name STRING, score DOUBLE, classNo INT) PARTITIONED BY
(classNo) STORED AS TEXTFILE LOCATION 'obs://dli-test-021/data7";

BRMRE: (FRAHiveiBACIZOBSH XERY, NXFEARHMARZFIFER
FZReh, HEEENFEPARTITIONED BYfF.

RRAE: FAHIveiBXEIFEOBSH XERT, $XFERISEEPARTITIONED BY
f&. fln:

CREATE TABLE IF NOT EXISTS testtable(name STRING, score DOUBLE) PARTITIONED BY (classNo
INT) STORED AS TEXTFILE LOCATION 'obs://dli-test-021/data7';

1.2 1£ Spark SQL {EAl+{sER UDF

Brn=

DLIZ3EF P {ERHive UDF ( User Defined Function, FBPENM R ) H1TEUIETS
F18E, UDFRYBITEURTE/ER, BT —#H—H5S.

£9RPR !
e 7EDLI Console E#1TUDFHEIRIERY, FEEFAEEAISQLEAT,

o [BIKS{EAUDFRY, M7 EIZUDFRERIAF,, HttRFNRFERERN, T2
S TR A (E AR AYUDFRRE] . BAURIESZEWNT:

EROLIEEEHG, KR “ MUEEE > EFEE1E" N\, EEXINAJUDF Jar
&, B “BME SRR ‘BUREIE” , HNREERE, REALMA F
R, BEIT AR -

o BEMERHHS|AstaticRaEOR, WREML “try catch” RERBIR, SN
BERIEREITR, SHREIIRERE.

WRIES
FEHTUDFFTRRD, HESIATHRIE.
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% 1-2 UDF F AR

ERIN ]

RER S WindowsZE%E, ziFWindows7UA ERRZA

ZAE)DK JDK{ER1.8k A,

LEMECEIntelli) Intelli) IDEAJIBTRIABFARITE, IRAZERER2019.1
IDEA S EMFRERA

Z&EMaven g&*%iﬁﬂ’ﬂgzﬁﬁﬂﬁ . ATIEESE, BFREFRERE

FEIZ

DLIFUDFR#F L RIZSEWT:

B 1-25 A&RE

o B S

xE 1-3 FARZEIRA

F | R BIER | B

= [i]

1 | #riEMavenT Intelli) | s seim s RSUDFERELED .
2 EEpom | IDEA SERMEL BRI, mEUDFREILHS
s

2 | WSUDFEHILIE
B, mFECEFHF
EdJars

4 | Ef&larE8FIOBS | OBSIE | ¥4 RAYUDFEREarE X4 H{EZIOBSEF

Ha | T

5 | GU#EDLIFYUDFER | DLIIZ | ZEDLIEFISBISQLIE ETR R eI (ERRY
£ Hlg | UDFEHE,

6 | JIEFIEEAEDLIAY | DLIZE | ZEDLWENL A {EFECIZRAYUDFERE]
UDFERE] HE

RMET TR

1. #iEMavenIiE, BcEpomdf4. LAT@EIntelli) IDEA 20202 TEB{EETR.
a. FIFfintelli) IDEA, % “File > New > Project” .
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1-26 FhiE Project

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

My New > Project...
& QOpen... Project from Existing Sources...
Open Recent Project from Version Control...

Close Project Module...

}' Settings... Ctrl+Alt+S Module from Existing Sources...
m I Project Structure... Ctrl+Alt+Shift+S Java Class

File Properties > Kotlin File/Class

H save A1l Ctri+S Groovy Class

'S Reload All from Disk Ctrl+Alt+Y File
Invalidate Caches / Restart... Scratch File Ctrl+Alt+Shift+Insert
Manage IDE Settings Package

Python Package

FXML File

New Projects Settings

Export

package-info. java

b. i%&#EMaven, Project SDKi%i®1.8, B “Next” .

1-27 1% Maven

) Nes ject

~oject SDK:

Create from ar

Intellid Platform Plugin
va Enterprise

ring Initializr

Cancel

. TEXEGTIREBMEEFFIIZFMEER, BE “Finish” STRIEEIE.

STRERRA 01 (2024-09-19) IRIFTS © ERRABRAT 13
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1-28 BIETIE

) New Project

LELEH

Location:

Einish

FEpom.xmIXZ AR T ECE -

<dependencies>
<dependency>
<groupld>org.apache.hive</groupld>
<artifactld>hive-exec</artifactld>
<version>1.2.1</version>
</dependency>
</dependencies>

1-29 pom MEFHRINECE

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

MyUDF pom.xml Add Configuration...

Project w pom.xml (MyUDF)
<?xml version
<project xmlns

xmlns:

MyUDF encoding
.idea
src

MyUDF . iml :schemalocation

pom. xml <modelVersion>4.0.0</modelVersion>

External Libraries
<groupId>org.example</groupId>

<artifactId>MyUDF</artifactId>
<version>1.0-SNAPSHOT</version>

Scratches and Consoles

<dependencies>
<dependency>
<groupId>org.apache.hive</groupId>
<artifactId>hive-exec</artifactId>
<version>1.2.1</version>
</dependency>
</dependencies>

: Structure

</project>

FETZRREA “src > main > java” XHEE EBRIrGHE, 1EEFE “New >

Package” , FriEPackagefl2E314,

N5k 01 (2024-09-19)
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1-30 #7172 Package FIZE3{4

©) File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

MyUDF ) src ) main

Project w g(

MyUDF
.idea [ Paste
src Find Usages
main Find in Path...
Ja Replace in Path...
Analyze
> test
i MyUDF.1
pom.xml
External L

y Scratches

Refactor

Clean Python Compiled Files
Add to Favorites

Reformat Code

Optimize Imports

Delete...

Build Module 'MyUDF'
Rebuild '<default>'

Structure

Show in Explorer
Directory Path

Open in Terminal

Local History

PackagetRIEREEN, NRAIENXIT:

o

1-31 BENX Package

! Java Class

y Kotlin File/Class
[Frile
Scratch File Ctrl+Alt+Shift+Insert

Ctri+X
>
ctrisv p—
ALL+F7 Python Package
Ctrl+Shift+F FXML File
Ctrl+Shift+R

>

package-info.java
Python File
Jupyter Notebook
HTML File

> Stylesheet
Ctrl+ALt+L JavaScript File

>

Ctrl+ALlt+0 TypeScript File
Delete package.json File
Kotlin Script
Ctrl+Shift+F9 Kotlin Worksheet
.;’ OpenAPI Specification
CtrleATE+F12 JavaFXApplication
Gherkin feature file

Edit File Templates...
EditorConfig File

“com.huawei.demo” , EEIE

) File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

MyUDF pom.xmLl

Add Configuration...

Project w e) pom.xml (MyUDF)

MyUDF <?xml version encoding

.idea
src
main
java
= resources
test
MyUDF.iml
pom.xml
External Libraries

y Scratches and Consoles

<project xmlns

xmlns:
:schemalocation
<modelVersion>4.0.0</modelVersion>

<groupId>org.example</groupId>
<artifactId>MyUDF</artifactId>
<version>1.0-SNAPSHOT</version>

<dependencies>

<t New Package

2</groupId>
artifactId>
<version>1.2.1</version>

com.huawei.demo

</dependency>
</dependencies>

</project>

EEBREAETHEIRava Class3iE, ARFIEN S SumUdfDemo.
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1-32 #/7E Java Class 314

Eile Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
MyUDF ) src ) main ) java ) com ) huawei ) demo SumUdfDemo Add Configuration...

Project @ = o SumUdfDemo.java

v JI"IyUDF com.huawei.demo

> .idea

v src

I 1: Project

v main
v SEVE]
v com.huvawei.demo
SumUdfDemo
= resources
> test
I MyUDF.iml
pom.xml
> i External Libraries

© Scratches and Consoles

2. REUDFRELIB. UDFREEEI, FEFELUTILS:
a. BENXUDFEZEYt#Forg.apache.hadoop.hive.gl.exec.UDF,
b. ZEELWevaluateRE], evaluateFBHEIFEEH
FHUDFERESEL, aIASE M FFFUCES:

package com.huawei.demo;
import org.apache.hadoop.hive.ql.exec.UDF;
public class SumUdfDemo extends UDF {
public int evaluate(int a, int b) {
return a + b;

}
}

3. REEIREEEE, @dintell) IDEATERZRBHS T JarE,
a. BETEAMN “Maven” , SETESFIESE “clean” . “compile” Xt
RBHITRIE.
HIFRLINE, B “package” XAEHEHITIIE,

1-33 fRIFHTE

ctor Build Run Tools
MyUDF java ) com ) huawe mo SumUdfDemo Add Configuration. ..

Project w = SumUdfDem

<

= MyUDF

.idea

K 1: Project

HE/MINGE, £Miarg@siEtargetBRT, SRR, XNRONSESER
F: “D:\DLITest\MyUDF\target” & “MyUDF-1.0-SNAPSHOT jar” ,
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1-34 45 Jar &

Y] File Edit View Navigate Code Analyze Refactor Build Run JTools VCS Window Help

MyUDF ) src ) main ) java ) com ) huawei ) demo SumUdfDemo Add Configuration...

Project = o — SumUdfDemo. java

v [ig MyUDF com.huawei.demo
> .idea org.apache.hadoop.hive.ql.exec.UDF
v src UDF {
v main ( a b) {

> java

I 1: Project

= resources
test

target
classes
generated-sources
maven-archiver
maven-status
MyUDF-1.@-SNAPSHOT. jar

% cbu-maven-settings.xml
3 | MyUDF. iml
g pom. xml
4. BROBSIEHIG, BEMar@3 4 EEZIOBSIRIE T,
AR

JarB X1t HERIOBSIBFER X IR SDLIA SR HAER, RATBRIESHATIRIE.
5. (A% ) aTLUSlarE 4 HEFIDLIREREEEY, HEEEA—SIE,
. EFDLIEEEHE, BE ‘HUEEE > EFEEE .
b. & ‘“EFGERE" RNH, BPFEA LA “‘CIE” tIEERE.
. £ “QIEREFE” XHEE, BREUTSH.
i EZE: IR “JAR”
ii. OBSE&E: EFEFTEAIOBSHER,
ii. DEIREFHEBRRBREFRRE, HERELRIINSEREFE.
d. BF “Bx’ , =HheIEERS.
6. BIZUDFEREL,

a. ERDLIEEEHG, BE “SQUERIESR" , MIT5IEEE “spark” , &F
E8IEAISQLIATIFIEIEEE -

1-35 IEEBASIFNEE =

| WEE wak < - gEE - | Om (=1 E2EE = B~

b. TESQLARIEXIFIMATIaFSEIZBUDFEE, BE ‘T B8R,
CREATE FUNCTION TestSumUDF AS 'com.huawei.demo.SumUdfDemo' using jar 'obs://dli-test-
0bs01/MyUDF-1.0-SNAPSHOT,jar";

7. ERIRBSQLBAYY, (E158IEAIFunctionEX,

a. ERWIENRREEEFIG, &IF “PIIEE" , AN “SQLBAYY” 8
fEAVRY “#R4E7 51, BE ‘BR7 .

STRERA 01 (2024-09-19) IREUE © ERREARBIRAS 17
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b. & “ERERAI" FE, EF “HAE THNMIIER.

8. {#EFIUDFEE,

AEEIEEQPER6HEIZEATUDFREL:

select TestSumUDF(1,2);

1-36 AITLER

#T3IZE | spark v | B v | HigE de v O w7 =i pazs-) wE ' v

EHEAT11.82s, EIIMEHO KB, 1SHI& S/ 10005411E, ERERA SHER TEEA

umUDF(1, 2)

9. (Hi&) MPRUDFERE

MRABERUDFRE, THITUATEDRBRZSRE:

Drop FUNCTION TestSumUDF;

1.3 7£ Spark SQL {EJlH{EH UDTF

BEIm=

Z9RPRH

RS

DLISZ#5FF{&ERIHive UDTF ( User-Defined Table-Generating Functions ) BENX
BR%, UDTFRETHA—#ZHSHES, IEBASHER—WSBHXR, EA—
1THIE, WS 1ME.

e 7EDLI Console b fTUDTFEXIR{ERY, FEFAEEAISQLEATY,

o  AERIAMAFERUDTREY, BRTEIZBUDTFERERIRF, Bt INREFEE(E
FRRY, FESHITENA IERARINAIUDTFREL . BIURMFSEUT:

SROLSETHS, &F “ PUEEE > EFES1E" NHE, EEXMNAJUDTF
Jarfl, BB “IBME7 SRy ‘BUREIE” , HNIREERE, RELLEMH “F
R, BIEIIRANR

o HTENHEHHS|BstaticEaiEORS, HREBINL “try catch” BEfTR, /NE
BEIERk eIz, SHRHINEERE

FEHITUDTFARD, BEEUTHAER,
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HkIEr 1 SQL{EFFRISRE
% 1-4 UDTF FFAINE
ERIR i%ER
BRIERR Windows&R%t, ZiFWindows7LA ERRA
Z%E)DK JDKfERA1.8hRAS o
LR EIntell) Intelli) IDEAJTRIAAFFRIITER, HRAZRFERH2019.1
IDEA S HEMMFRSRA
Z#Maven H?FEEW%E’\JEZKEEEQ RTREEE, BFRUARESE

FE Rz

DLIFUDTFREFF A RIZSEWT:

& 1-37 UDTF FF& TS

F 1-5 FFxmiEiRA

F | B BIER | 1<AE

= i]

1 HriEMaven LT Intelli) | & DTF& .
= mEpomy | IDEA SER(ELBIRE, R{REUDTFRETH
s

2 | {REUDTFEREYL
B

3 | A, mFECREH
EdJars

4 | Ef&)arE8FIOBS | OBSIE | BERHIUDTFEREar@& 34 H1EFIOBSEH

#Ha | T

5 | BU#EDLIFYUDTF | DLIIZE | fZEDLIEHIERISQLIEI S8 R melZE(FERRY
BRI H&a | UDTFERE

6 | JGUEAEREDLIAY | DLI¥E | TEDLIENV AR EISEAIUDTFERES -
UDTFEREL Ha

BELR

1. #EMavenT 2, BcEpom3 {4, LA TEidIntelli) IDEA 20202 T EE{EETR.
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a. FJFFintelli) IDEA, i%#E “File > New > Project” ,

1-38 ##E Project

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
E > Project...
& Open... Project from Existing Sources...
Open Recent Project from Version Control...
Close Project Module. ..
A Settings... Ctrl+Alt+S Module from Existing Sources...
: = Project Structure... Ctrl+Alt+Shift+S Java Class
File Properties > Kotlin File/Class
E save ALl Ctri+S Groovy Class
'S Reload All from Disk Ctrl+Alt+Y File
Invalidate Caches / Restart... Scratch File Ctrl+Alt+Shift+Insert
Manage IDE Settings Package
Python Package
FXML File

package-info.java

New Projects Settings

Export

bamboo-plugin-archetype
confluence-plugin
Intellid Platform Plugin hetype

4 Enterprise

ring Initializr

@ Grails
@ Application Forge

plain

Cancel

. TEXEGITIREEMEEFFIIIZFMEER, B “Finish” SRTIEEIE.
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1-40 8JETIE

MyUDTF

Previous Einish

d. fEpomxmU3ZERFRIIMN NECE -

<dependencies>
<dependency>
<groupld>org.apache.hive</groupld>
<artifactld>hive-exec</artifactld>
<version>1.2.1</version>
</dependency>

</dependencies>

1-41 pom XEFIRINEE

U] File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

MyUDTF pom.xml Add Configuration...

P..v € pom.xml (MyUDTF)

MyUDTF :schemaLocation
.idea <modelVersion>4.0.0</modelVersion>

src

W 1: Project

<groupId>org.example</groupId>
<artifactId>MyUDTF</artifactId>
<version>1.0-SNAPSHOT</version>

main
SEVE]
= resources
test i
<dependencies>
target <dependency>

cbu-maven-settinc <groupId>org.apache.hive</groupId>

I MyUDTF.iml <artifactId>hive-exec</artifactId>
pom.xmL <version>1.2.1</version>

External Libraries </dependency>
Scratches and Conso 17 </dependencies>|
</project>

project dependencies

e. TEIREFEAY “src > main > java” XHX ERIRGHEE, 15BF “New >
Package” , FfiiEPackagefN3E3i4,
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1-42 $73& Package FIZEST{4

lyUDTF pom.xmL

Project w

€

MyUDTF
.idea n
src
main
java
reso
test
I MyUDTF.iml

New

Cut

Copy

Paste

Find Usages

Find in Path...
Replace in Path...
Analyze

Refactor

Clean Python Compiled Files

>
Ctri+X
>
Ctri+V
ALt+F7
Ctrl+Shift+F
Ctrl+Shift+R
>

>

Java Class

» Kotlin File/Class

File
Scratch File Ctrl+Alt+Shift+Insert
Package

Python Package

FXML File

package-info.java

Python File

Jupyter Notebook

HTML File

pom. xmL

Add to Favorites > Stylesheet

JavaScript File

External Lib

Reformat Code Ctrl+ALlt+L
Ctrl+Alt+0

Delete

Scratches an
Optimize Imports TypeScript File

Delete...

package.json File

;ackagdﬁ?%%%fﬁ)‘{ » NRBIENXTS:

“com.huawei.demo” , FEEEIE

1-43 BENX Package

MyUDTF pom.xml Add Configuration...

Project w (%) pom.xml (MyUDTF)

MyUDTF <?xml version
.idea
src xml

encoding
<project xmlns

:schemalLocation
<modelVersion>4.0.0</modelVersion>

main
SEVE]
esources
> test
I MyUDTF.iml

pom.xml

<groupId>org.example</groupId>
<artifactId>MyUDTF</artifactId>
<version>1.0-SNAPSHOT</version>
External Libraries <dependencies>
Scratches and Consoles < New Package
2</groupId>
artifactId>
<version>1.2.1</version>
</dependency>
</dependencies>

com. huawei.demo|

Structure

FEEIEE TR ava Class3t, ARBIENXA: UDTFSplit,

1-44 3% Java Class 445

) File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

MyUDTF ) src ) main ) java ) com ) huawei ) demo

Project w @ = o —
MyUDTF
.idea !

UDTFSplit Configuration

UDTFSplit.java

com.huawei.demo

src P I{
main
java
com.huawei.demo
UDTFSplit

= resources
> test
I MyUDTF.iml

pom.xml

External Libraries

y Scratches and Consoles

Structure

N5k 01 (2024-09-19)
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2. REUDTFRENR, TEEMIRIBIESERFIE.

UDTFRYZEFEEE “ org.apache.hadoop.hive.gl.udf.generic.GenericUDTF” , 3E
Winitialize, process, close=1NFi%,

a. UDTFEZESIERInitializesi%, AEREIUDTFRIREIITAESR., 1, &
B, XKBE,

b. #MELSERE, SEAprocessiix, EIEAMEEprocessEi#EH, TEprocess
th, §—xforward()ABEE—1T.

MRF=EZF AT LSS IRERE— N EES, AEEZEEENE
forward () HZL .
public void process(Object[] args) throws HiveException {
// TODO Auto-generated method stub
if(args.length == 0){
return;
}
String input = args[0].toString();
if (StringUtils.isEmpty(input)){
return;
}
String[] test = input.split(";");
for (inti = 0; i < test.length; i++) {
try {
String[] result = test[i].split(":");
forward(result);
} catch (Exception e) {
continue;
}
}

}
c. wiaERcosesiE, NEEFENAGIAHTIEE.
3. REAXTHAEE, Bidintelli) IDEATEHERBHSHarE,
BETEAMK “Maven” , SETEDHIBEE “clean” . “compile” X
KRB THRIE,
FERING, B “package” XHLRBHITITE.

b

1-45 fFiFITE

#) Eile Navigate Co

MyUDTF

+ P..¥ = UDTFSplit.java
o

MyUDTF [compile]

FEMINGE, £Mibar8siEtargetBRT, SRR, XRONSESLER
F: “D:\MyUDTF\target” &4 “MyUDTF-1.0-SNAPSHOTjar” .
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1-46 45 Jar &

File Edit View Navigate Code Analyze Refactor Window

Build Run Tools VCS
MyUDTF
Project w @ = o —

D~ g MyUDTF

> .idea

target MyUDTF-1.0-SNAPSHOT. jar Add Config

UDTFSplit.java

com.huawei.demo

java.util.ArraylList

v src

main

org.apache.hadoop.hi

java .
hadoop.

hadoop.hi
hadoop.hi
hadoop.hi
hadoop.hi
hadoop.hi

hadoop.hi

org.apache.
org.apache.
org.apache.
org.apache.
org.apache.
org.apache.
org.apache.

= resources
test

target
classes
generated-sources
maven-archiver
maven-status
MyUDTF-1.0-SNAPSHOT. jar

chu-maven-settings.xml

MyUDTF.iml @verride

4. BFROBSEFIG, BEMAYar@X 4 LIEZFIOBSEET .
AR

Jar8 X {4 _EEHIOBSHBFRERIXIHFE SDLIFRASIXIGAER], FalEs X TIRIE

5. (k) aJliiglarBX & HEZIDLEFEEEH, HERESE—S1E,

a.
b.
C.

ZROLIZEIEH S, BF “‘HEEE > EFE81ER" .

£ ‘“IEFeER TE, BEA LA ‘eI tIEERE.

£ “OIERERE” WHEE, BEEUTSH,

i EZER: EIR AR

ii. OBSEER: IZFEATEAJIOBSEERE,

ii. PDEIREFESIRBEBREERE, HERERIISEREFE,
BF “AE’ , THREIEERS.

N5k 01 (2024-09-19)
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1-47 RIEEEFE
tilEERE s
SIEES ForB
=
6. BUEEDLIAYUDTFERES
a. ERDLIEEIEFIG, BE “SQLYmIESS” , HIT5IZ%EEE “spark” , &F
EBIEERISQLRAGIFNEEE
1-48 1EIEBATIFNEHEE
SRR ﬁ) wa gﬁ cv - |».779\2 sparkc < wa - sum | de | oms Jestit e s
s gen E - - Curl+Enter: 1fTSQL, Crl+F: 3%, ShiftrAlt+F: BUKSQL, CurlrQ: iEiES
b. 7ESQLIEIEXIFHM LR L1E)JarBAIREEIBUDTFREL, B ‘77 1B
elfE.
CREATE FUNCTION mytestsplit AS 'com.huawei.demo.UDTFSplit' using jar 'obs://dli-test-obs01/
MyUDTF-1.0-SNAPSHQOT.jar’;
7. ERIFEBSQLAAYY, FSEIZEINUDTFREE .
a. EBRIBHHRREEEIEG, &R “HEEE > WIIEE” , XM “sQL
BAZI” SEEUENRY “IR1E7 51, BB “BR7 .
b. & “ERENFI” R, 1R “TAE” THRMNIIES.
8. IIEFN{ERRIZEAIUDTFREL
AEEEaPER6PEIEIIUDTFEREL, a0:
select mytestsplit(‘abc:123\;efd:567\;utf:890');
X A4hRAS 01 (2024-09-19) RIS © LA ARBIRAE] 25
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BB

1-49 PUTER

[oF e ey e
--CREATE FUNCTION o jar;
select mytestsplit(
172, 749 Ctrl+Enter: $1475QL, Ctrl+F: 83, Shift+Alt+F: #2304LSQL, Ctrl+Q: iBiER%, F11: 25
an
PUTHEERE—R) BEEER
.... 'y

: ~-CREATE FUNCTION mytestsplit AS ‘com.huawei.demo.UDTFSplit' using jar ‘obs://dli-test-obs01/MyUDTF-1.0-SNAPSHOTjar’; select mytestsplit('abc:123\efd: 567\ utf:890")
{FID: d9018948-8963-4749-bbbs-dae77ec91156
EFEAT8.20s, TIINEO KB, EHISRSREN10005E1E.

coll col2

abc 123
efd 567
utf 890

9. (HE) MBRUDTFEREL

WNERAB{FEHEZFunction, ATHATLA TESMBRUDTFEREL:

Drop FUNCTION mytestsplit;

UDTFSplit javase 2RIt HUCIBSE U N Er7R:

import java.util. ArrayList;

import org.apache.commons.lang.StringUtils;

import org.apache.hadoop.hive.gl.exec. UDFArgumentException;

import org.apache.hadoop.hive.ql.exec. UDFArgumentLengthException;

import org.apache.hadoop.hive.ql.metadata.HiveException;

import org.apache.hadoop.hive.ql.udf.generic.GenericUDTF;

import org.apache.hadoop.hive.serde2.objectinspector.ObjectInspector;

import org.apache.hadoop.hive.serde2.objectinspector.ObjectInspectorFactory;

import org.apache.hadoop.hive.serde2.objectinspector.StructObjectInspector;

import org.apache.hadoop.hive.serde2.objectinspector.primitive.PrimitiveObjectInspectorFactory;

public class UDTFSplit extends GenericUDTF {

@Override
public void close() throws HiveException {
// TODO Auto-generated method stub

}

@Override
public void process(Object[] args) throws HiveException {
// TODO Auto-generated method stub
if(args.length == 0){
return;
}
String input = args[0].toString();
if(StringUtils.isEmpty(input)){
return;

}
String[] test = input.split(";");

kR 01 (2024-09-19) WRIERE © HERRARBIRAT
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for (inti=0;i < test.length; i++) {
try {
String[] result = test[i].split(":");
forward(result);
} catch (Exception e) {
continue;
}
}

}

@Override
public StructObjectinspector initialize(Objectinspector[] args) throws UDFArgumentException {
if (args.length != 1) {
throw new UDFArgumentLengthException("ExplodeMap takes only one argument");

}
if (args[0].getCategory() != Objectinspector.Category.PRIMITIVE) {
throw new UDFArgumentException("ExplodeMap takes string as a parameter");

}

ArrayList<String> fieldNames = new ArrayList<String>();
ArrayList<Objectinspector> fieldOls = new ArrayList<ObjectIinspector>();
fieldNames.add("col1");

fieldOls.add (PrimitiveObjectinspectorFactory.javaStringObjectinspector);
fieldNames.add("col2");

fieldOls.add (PrimitiveObjectinspectorFactory.javaStringObjectinspector);

return ObjectinspectorFactory.getStandardStructObjectinspector(fieldNames, fieldOls);

1.4 1£ Spark SQL {E\eh{EF UDAF

BFin=

£YZRPRH!

RS

DLIZ ¥ P {&EHHive UDAF ( User Defined Aggregation Function, FAIRENXERER
¥ ) T2 ITEIRTTEER, BESgroupByBASEA; SRITSQLREMBRISUM(),
AVG(), EREREHH.

7EDLI Console EH1TUDAFEIRIERT, FE(FERBEAISQLING,
EWRS{FFUDAFRY, FR7T CIZUDAFREHIAR, EAFPNREEFH, &
BTSN A v EAXI R AYUDAFEREL .

BIURESZUNT: ERDLEERFE, &R “ HURESE > H‘ BEE” 1
H, IEEXIMAYUDAF JarEl, B “1(E” JIHH “SUREIE” , HABIRERE
@, BhaLA ‘B, FEXNER.

Ez’E)‘iu%ﬁlﬂPél%tatiC§:§}zDET WIRENNL “try catch” FERR, SNWA]
ﬁg'%LEZ@/EF x> '%"ﬂ"*ﬁljjﬁb#%o

FEHITUDAFFARRD, BEEUTHANER,

SCRSREA 01 (2024-09-19) IS © ERRAGIRAT 7
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% 1-6 UDAF FF RIS
ERIR 4B
BIERS Windows&%:, iFWindows7UA LR o
24 )DK JDK{FER1.8hA (ipaavaBR )
ZEEMBLE Intelli) Intelli) IDEASEHITRAAAEZNIE, MRAZEKFEH2019.1
IDEA 2 E52019.11FFRIMRA .
ZIEMaven FEMBHEAES ( TEFH%3E Maven ) . BFIRBEE
12, SFREFEE®ER,
FE
DLIFUDAFERE AL RIZEEWNT:
1-50 UDAF FF &g
x 1-7 FARIZRB
F | B BERE iR
=
1 | gFEEMavenTiZ, B | Intelli) IDEA | SER2(EEBIRIE, REUDAFERE
BEpomX {4 3,
2 | SREUDAFRELIE
3 | E, mELBHS
Hlars
4 | Ef&ar3ZIOBS OBSIEHIE | BLERMRIUDAFEEarE 304 &R
OBSH=XE R,
5 | IEDLIEFES DLEZHIE 12N _E{EZIOBSHIUDAFERZRY)ar
X4, HDLEHITHE,
6 | CUZEDLIFYUDAFEE | DLEZHIG ADLIEHIGRISQLIEI S12 R m el
{EFRYUDAFEREL
7 | BEIEFN{FERIDLIAY DLIE#I&G FEDLIEN sh{FFEEIZEAIUDAFERES .
UDAFE %L
BELTR

1.

#riEMavenT 2, EoEpomX{F. LA FiEidIntelli) IDEA 20202 T EE{EER.

N5k 01 (2024-09-19)
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“File > New > Project” ,

Window

Analyze Refactor Build

'S Project...

Run Tools VCS Help

Project from Existing Sources...

Project from Version Control...

Modutle...
Ctrl+Alt+S
Ctrl+Alt+Shift+S

Module from Existing Sources...
Java Class
> Kotlin File/Class
Ctri+S
Ctrl+ALlt+Y

Groovy Class
File

Scratch File Ctrl+Alt+Shift+Insert
Package

Python Package

FXML File

package-info.java

i#EEMaven, Project SDKi%IE1.8, B “Next” ,

bamboo-plugin-archetype

conflue plugin-archetype

archetyr

maven-archet

Next Ccancel Help

a. ¥TFfintelli) IDEA, E3F
1-51 ##£ Project
v) [Eile Edit View Navigate Code
My ET
& Open...
Open Recent
Close Project
A Settings. ..
i
-I I Project Structure...
File Properties
H save ALl
S Reload All from Disk
Invalidate Caches / Restart...
Manage IDE Settings
New Projects Settings
Export
b.
1-52 BE& Project SDK
o vject
Gradle
ava FX
& Android
Intellid Platform Plugir
4 Java Enterprise
® Spring Initializr data-ap;
4] Quarkus lift-archet
JL Micronaut lift-archet
24 MicroProfile fav
=\ oo A
c. EXHOITRESMEESMIZFH®EEE

B9 “Finish

, BE “Create", F—XBEHEE+

7 SERIIECIE,

N5k 01 (2024-09-19)
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1-53 2Hk Project Gl

MyUDAFDemo

DADLI development

Java Kotlin
Initializr

Intelli) ENED]

Create Cancel

d. Epom.xml3{4RiRINaN FECE

<dependencies>
<dependency>
<groupld>org.apache.hive</groupld>
<artifactld>hive-exec</artifactld>
<version>1.2.1</version>
</dependency>

</dependencies>

1-54 pom X{EFiRINEE

MyUDAF pom.xml

encoding

<dependencies

<dependen

<groupld oupId>
<artifact e-exe artifactId>

e. TETFZREERMY “src > main > java” XX FEIRAEE, &R “New >
Package” , FifEPackagefNZE3{4,
PackagetRIBEEEN, ARBIENA: “com.dlidemo”
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1-55 FhiE Package

) File Edit View Navigate Code Analyze

MyUDF ) src ) main

Project w

<

MyUDF
.idea

v

v src

I 1: Project

v main

ja

=re

> test

I MyUDF. ir
pom.xml

> External L

Scratches

Structure

7

New

¥ cut

Copy
[ Paste
Find Usages
Find in Path...
Replace in Path...
Analyze
Refactor
Clean Python Compiled Files
Add to Favorites
Reformat Code
Optimize Imports
Deletasis
Build Module 'MyUDF'
Rebuild '<default>'
Show in Explorer
Directory Path

Open in Terminal

Local History

Refactor

Build Run Tools VCS

A
>
Ctri+X
>
Ctri+V
ALt+F7
Ctrl+Shift+F
Ctrl+Shift+R
>
»

>
Ctrl+Alt+L
Ctrl+Alt+0
Delete
Ctrl+Shift+F9

Ctrl+Alt+F12

»

Window Help

Java Class
Kotlin File/Class
File
Scratch File Ctrl+Alt+Shift+Insert
Package

Python Package

FXML File

package-info.java

Python File

Jupyter Notebook

HTML File

Stylesheet

JavaScript File

TypeScript File

package.json File

Kotlin Script
¢ Kotlin Worksheet

«% OpenAPI Specification

JavaFXApplication
Gherkin feature file
Edit File Templates...
EditorConfig File

FEERETHEava ClassMi, ARBIENSI: AvgFilterUDAFDemo,

1-56 GlEEE

Proje
MyUDAF

pom.xml (Myl

}

AvgFilterUDAFDe|
{

2. ‘RSUDAFEELIS., UDAFRELI, FEFELUT/LA:
BiE X UDAFEZEL¥iForg.apache.hadoop.hive.ql.exec. UDAFF]

org.apache.hadoop.hive.ql.exec.UDAFEvaluatorzs , EREEEFELRKUDAF
2, & EvaluatorSEILUDAFEvaluatoriZ [,

EvaluatorsEEsLIUDAFEvaluatorgdinit. iterate. terminatePartial.
merge. terminateiX/LEE

" jnitEREECIZE O UDAFEvaluatorflinitEREL o
= iterateiZFWUEANISEL, FHITRERENER,

® terminatePartial G&#, HiterateRHIBHLERS, REBHEE!
RYEE, terminatePartialZ5{ElF hadoopHdCombiner,

"  mergefZifiiterminatePartialfYiR[EIZER

|

terminatelR[CIRAHIREREER

TFHUDAFREISCIN, BTILASE I FEAIRES:

package com.dli.demo;

N5k 01 (2024-09-19)
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import org.apache.hadoop.hive.ql.exec. UDAF;
import org.apache.hadoop.hive.ql.exec. UDAFEvaluator;

/***

* @jdk jdk1.8.0

* @version 1.0

***/

public class AvgFilterUDAFDemo extends UDAF {

* TE X EHSPIERZEAvgFilter
*/

public static class PartialResult

{

public Long sum;

}

public static class VarianceEvaluator implements UDAFEvaluator {

/308 PartialResultFER
private AvgFilterUDAFDemo.PartialResult partial;

//@32VarianceEvaluator LSS g
public VarianceEvaluator(){

this.partial = new AvgFilterUDAFDemo.PartialResult();

init();
}

* init R F AR, FATUDAFRIIIAL
*/

@Override

public void init() {

/& EsumiJiR(E
this.partial.sum = OL;

}

* iterate}ZIHEANRISE, FEITREIET: .
* @param X
* @return
*/
public void iterate(Long x) {
if (x == null) {
return;

}
AvgFilterUDAFDemo.PartialResult tmp9_6 = this.partial;
tmp9_6.sum = tmp9_6.sum | x;

}

/**

* terminatePartial T&%{, HhiterateFREIBHLEERG, IROICELIE,
* terminatePartialZ8{llFhadoopfICombiner

* @return

*/

public AvgFilterUDAFDemo.PartialResult terminatePartial()

{

return this.partial;

}

* mergefZiiterminatePartia fIREIEER,, #HTEIEMergelR(E
* @param

* @return

*/

public void merge (AvgFilterUDAFDemo.PartialResult pr)

N5k 01 (2024-09-19)
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if (pr == null) {
return;

}
AvgFilterUDAFDemo.PartialResult tmp9_6 = this.partial;
tmp9_6.sum = tmp9_6.sum | pr.sum;

}

/**
* terminatelREIRZNIRER LR
* @return
*/
public Long terminate()
{
if (this.partial.sum == null) {
return OL;
}
return this.partial.sum;

}

}
}

3. HEERXEMRMAIEE, @idintell) IDEATEHFLBHSEIarE,
a. BEFETEAM “Maven” , SETEDRIESE “clean” . “compile” Xt

REIBHITRIE
EERINGE, B “package” XHMLRHITIIE .
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1-58 &t jar &

b. ¥T8INE, £RBarE8asKEltargetBRT, ABER. ARGIESERK
F: “D:\DLITest\MyUDAF\target” &3 “MyUDAF-1.0-
SNAPSHOTjar” ,

4. BROBSIEHIE, B ar& X4 EEZIOBSIEET .
(1 5288
JarB X it HERI0BSTEFTERIX I SDLIBASIRKIHAER, RATBRIGHUTIRIE.
5. (O ) aJliglarExit HEZIDLINREFEEEH, HEREAE—SE.
a. ERDLEEEFS, B “WEEE > EFEEE” .
b. & “EFEEE TH, SFALARN ‘IR elEEFE.
¢ & “QIEREFE’ MNEE, BREUTSH.

" EEEL R “JART
" OBSi®Z: FEFEFFERYOBSERIR .

" SEGEESIRRIEBNERRE, HERERNEERERE,
d. BFE ‘BT’ , <HEIEEFRE.
6. BIZEUDAFERE,
a. ERTIROLIEEITHS, BIESQLRATIFNEIERE .

b. ERDLIEEEHG, BF “SQUEERR" , HITSIZIEE “spark” , i&F
E8IEAISQLIAFIFIEIEEE -

¢ TESQLEEEXIEIMA TSI UDAFERE, B ‘1T =328,
(1 #e

WMRZEFFET BEXRERNHINE, TMETEREZN.

CREATE FUNCTION AvgFilterUDAFDemo AS 'com.dli.demo.AvgFilterUDAFDemo' using jar 'obs://
dli-test-obs01/MyUDAF-1.0-SNAPSHOT jar";

%
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CREATE OR REPLACE FUNCTION AvgFilterUDAFDemo AS 'com.dli.demo.AvgFilterUDAFDemo'
using jar 'obs://dli-test-obs01/MyUDAF-1.0-SNAPSHOT.jar";

7. EREBSQLIT, {FE5EEIEEAIFunctiondERL,

a. ERHWENRTEEEFG, ®F “BREE" ) ‘ISR, EXU‘F_\L“
“SQLBAZY” SERURILRY “#RIE7 51, EE ‘B ) ‘BR7

b. £ “EREBY” R, EE “HBE” THNMNIER
8. {HFUDAFERZ],
AEEEaPEA6FBIZEAIUDAFREL:

select AvgFilterUDAFDemo(real_stock_rate) AS show_rate FROM dw_ad_estimate_real_stock_rate
limit 1000;

9. (\|IiE) MIPRUDAFEREL
WNRAB(FERAUDAFERE, ATHTLA TEORBRZERE

Drop FUNCTION AvgFilterUDAFDemo;

1.5 {3 JDBC #23Z Spark SQL {EMk
1.5.1 SRENBRSS UmiZeiZ ittt

BREn=
DLIZIFEEEAMINME FEZRSIRHTEIREITIRE. Bk, TERIBUNTIESIRE
ERER, 81 7EndpointflllBHwS .

BRIELPR
CEREDLIFRSZAOMENEAE /9. jdbe:dliz//<endPoint>/<projectld>, Bt AREEFRENATY
HIEndpointFIINBE %S -
MR 5&RIET kB DLIXI R AYENdpoint; FEEARTTE EHFEERE, BEAFE,
ARETE “HEHEIE RERBIERS .

1.5.2 % JDBC 3Xz160

e (37—

JDBCAHTFIEEDLIERSS, &uJLAITEMavenskBUDBCZ %6, sEDLIEEEHIETE
JDBCIRTN 4

(= ) 5=X—: 7£ Maven 3REX JDBC %8
EBFDLI JDBC Driver3XENax#hR ARV DBCEZESR ,

() #8e
JAEEL:ZWZKZ.XH&ZKI}J%‘EE@E y ANZFEFMDLEEZENE AR, NBERZFEFESEIUT
1

o TDLIEEEHE “2BEE > TRRRE” FRMFIENEE.
o RRXTHHBEARERERSABSENAEE,

WNER{FEAmMaventdiZ®E, flAhuaweicloud-dli-jdbcikEfifiImaventic EIN9:
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<dependency>
<groupld>com.huawei.dli</groupld>
<artifactld>huaweicloud-dli-jdbc</artifactld>
<version>x.x.x</version>

</dependency>

(1] %88
o BLEEAmMavenBERRINBEARSETSE: LRHFRBGUL>IERE “ELASDK” >8E
“HuaweiCloud SDK” .

B 7 DLI SiE=HIa 5 JDBC IXEN3 {4
TE1 SRDOLIBEREHIS.
£ BEREIEAN “ERME" Y “SDKTHE .
$IE3 7£ “DLI SDK DOWNLOAD” TUE, &R EMNIKEI FE -
e JDBCIRzNE
fFlanga® “huaweicloud-dli-jdbe-1.2.5” BNEI F&Ek1.2.58RA)DBCIRENED
AR

JDBCIRENE#RZ N “huaweicloud-dli-jdbc-<version>.zip” , SIFERBEES ( Linux.
Windows% ) FrEIRAHER, BRBUDK 1.78LERRA

WNR{FEAmMaventdi®, fiAhuaweicloud-dli-jdbcikEfiAImavenBi &N /T:

<dependency>
<groupld>com.huawei.dli</groupld>
<artifactld>huaweicloud-dli-jdbc</artifactld>
<version>x.x.x</version>

</dependency>

AR

- EEEEImavenBERRENEARTGESE: ELATREGRIL>EE “E£HSDK” >Bi
“HuaweiCloud SDK” ,

R

1.5.3 J\IE

BEnS
EF3IDBCESZDLIRAERER, BEABFMHTIAELN.
BAFTER

B DBC IS, Access Key/Secret Key (AK/SK)F0Token, Zi%E#%
HA—f A U TIAUERDAT o
o (=) E£HAK/SK

a. BRDLIEEIEHA,

b. HEREALBIAFRBITHIIERPIEEFE “HHIEIE” .

c £ “EHEIE mmE, WAETR ‘IBYIR" , iEE “‘SEBaEAT

Ho
d. BEAM “FEBREA” &, BA “BREE7 M “EEKIHE”
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e. B ‘AT’ , TEIEB.
f TERING, fEcredentials3Z{4hEITISAENAKFISKIEE

AR

INERRYakFIskiEmiSEMUIRRa B A FEE B RANLZEXG, BNAEEEHeE
WRZEFEXEFN, ERNEE, BREE.

e ¥kHENToken

HIRERATokenNES RN TROAESENAT, FBEKENAF TokenF7EIDBCEZSE
FECETokenS 2, KEXTokenAYIFMETRANT o

a. KRiXPOST https.//<IAM_Endpoint>/v3/auth/tokens, 55X 5&i%
Be, RS SHIAMBIEndpoint &z} ﬁE{NPE’JIZUz%%’?o

IERABTHIEIT
(MY

;grgﬁﬂﬁﬁﬂqﬂﬂ’ﬂﬁw HEBMNLITNG, #I5ESE (H—SHIAERSAPI

{
"auth": {
"identity": {
"methods": [
"password"
1
"password": {
"user": {
"name": "username",
"password": "password"',
domaln {
"name": "domainname"
}
}
}
}I
"scope": {
"project": {
"id": "0aa253a31a2f4cfda30eaa073fee6477" //{RiRproject_id2
“0aa253a31a2f4cfda30eaa073fee6477”

P

}
}
}}
b. EXRIINEEINEENIMEELFEER “X-Subject-Token” HY{EEDIToken
=
1.5.4 {8565 JDBC 123z{E\

BEnE
FLinuxgkWindowsIRiE FEaT LA{SE R DBCR FIfE i ED LIRSS imiR 3 El o
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AR
o {EMIDBCIEEDLIIRAAIFILEITHESpark3 |1 L.

o JDiinKZ.Xﬁﬁzklbﬁﬁiff@E, {25 MDLWEAABZENE AR, WFERZSEFEEIL
A

o IDLIEIZHIE “2BEE > TEEE"™ PRmiFUmaIEE.
o EXTHRBEARENERSENFFIENEEE,

DLISZHF13FhiEEE, B—MpRBVEfn] LABRSY p—FfUDBCZER!, #E({EFHIDBCERER
SSeRhY, E(EFAMETERYAVASEEYL, METXEIUNZR-8FR.

& 1-8 HEEAIRGY

DLISSEY JDBC3EEY JAVAEEY

INT INTEGER java.lang.Integer
STRING VARCHAR java.lang.String
FLOAT FLOAT java.lang.Float
DOUBLE DOUBLE java.lang.Double
DECIMAL DECIMAL java.math.BigDecimal
BOOLEAN BOOLEAN java.lang.Boolean
SMALLINT/SHORT SMALLINT java.lang.Short
TINYINT TINYINT java.lang.Short
BIGINT/LONG BIGINT java.lang.Long
TIMESTAMP TIMESTAMP java.sgl.Timestamp
CHAR CHAR Java.lang.Character
VARCHAR VARCHAR java.lang.String
DATE DATE java.sgl.Date

HURSRM
fE{EFIDBCHT, BEMTINTRIE:

1. 181,
DLUERZ—BMINERRSS (Identity and Access Management, fEFRIAM ) #HT
B RZTHFERE ., ZIRFIBHAFRSMIALE. RS ES. Bz HIZEI
g8, LB eiEHItE A= ERNIAE,
BIZIAM, FBAILAEEREHRS LRI TOIRIAMAR, FHERFERIEEHihiIxt
HAREBRIAIEEE .
BriifAe (ARSI ) FIREE (MRERIR ) . BEARRSERNBFIENUE
EiEs®E (BIENIRERFIERE ) -

2. BIEBAT, F “HRSIE > NIISE” T, PFRALA “TGLRATI” , HAWZ
PAZITRmEIESFE “BARSI” , BISpark{EIAVITEZEIR,
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(1 #88
NERLIENSINAPAESSERAR, TENIE, EESESREPRNSARIER.
ETFENNEMRMEESE ( BIEIRERAPIER ) -
BEL R
11 {E(EHIDBCANSEhZEEIDK, IDKARAN. 755 ERA, HELBINETE,

$2 SETEHIDBCIEEIBET, FREXDLI JIDBCIKENE “huaweicloud-dli-jdbc-
<version>.zip” , f#E, K15 “huaweicloud-dli-jdbc-<version>-jar-with-
dependencies.jar” ,

$IR3 7EEFBIDBCRINEEH, 8 LE—2MERSUYE “huaweicloud-dli-jdbc-1.1.1-jar-with-
dependencies.jar” i#iINZEJava 2RI “classpath” IRZ T,

$084 DLI JDBCIRHFAFBDIANEERIEZEZIDLIIRSS, BlTokenFIAK/SK, $XEXToken#l
AK/SKRI T X152 IIAE .

S5 {EMClass.forName () N#DLI JDBCIRENFER
Class.forName("com.huawei.dli.jdbc.DliDriver");

£I86 @1dDriverManagerfJGetConnection/5ixEl#£Connection,
Connection conn = DriverManager.getConnection(String url, Properties info);

Hep, JIDBCRYECEIUEIZUMEN, I5EER1-9EESH . IDBCRENSR, FRT furl
FLSDSERREREIY, EaLUBE InfoliRSRERER, BEABERSIE
1-10,

& 1-9 HEFEEESH
28 faiR

url url B9 o

jdbc:dli://<endPoint>/projectld? <key1>=<vall>;<key2>=<val2>::-

e endpointigDLIAYIEZ . projectldtgIRAID,
X FIR GRS m3ABDLIXT M AYENdpoint, NHER= “ARPZ” >
“TRVEIE” REIRENNB RS -

o “?7 EEZEEMEEIN, BMECEILL “key=value” AIFZRFIHE,
EEEIZEL “;7 BF, XEEEINBaILUBET InfoIRIEN .

Info InfofE A\BEXBIBCEIR, AInfogBREIHIUEN, mligAnull, BEEEIL
791 info.setProperty("EIEIR", "BIEE") -

% 1-10 BHIR

=30 WAL E NME | FR
queuename = - DLIARSSAIPAFIEZFR
databasename | & - HURERTR
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B WL E ANE | R
authentication | & token | SMDIANIEST, HEISZIFEF: token
mode gkaksk,
accesskey b~ - AK/SKINIEZSR, IRENANIBSEIA
ik,
secretkey 2 - AK/SKINIEZSE, SRENANIESEIA
ik,
regionname authenticatio | - EH%M , BAKEIESEXNER
nmode=aksk TR
NP
serviccname | authenticatio | - ARSSEFR, BD “dli” o
nmode=aksk
R REE
token authenticatio | - TokeniAilE, INMERVIBESEIAILE.
nmode=toke
nATARECE
charset & UTF-8 | JDBCmAZET.
usehttpproxy | & false EEFERBORE,
proxyhost usehttpproxy | - HIafEhost,
=truelTWAm
[T
proxyport usehttpproxy | - HIEERO
=truefFWAm
[
dlisgl.checkNo | & false =R REEexecuteQueryiEOMITIR
ResultQuery BIREIZERAES (ADDL)
o “false” FRAFREB-
o “true” XRARIFER.
jobtimeout & 300 RREWRILRYE, B .
iam.endpoint | &, BAAMRIE | - Kigmm, BEAKIGESEXIISRIR
regionName BT,
Btz
obs.endpoint | &, ENARIE | - KigTm, BAXIGESEHRXIRIE
regionName TR
Btz
directfetchthre | & 1000 | BERBEVSERAMREIEREZEE

shold

BTiRENEE.
BRIA{E1000,

H$IR7 SlEStatementNIR, IREBXSHFIERZSpark SQLEIDLIARSS
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ANl

g

g

F£E10

Statement statement = conn.createStatement();

statement.execute("SET
dli.sgl.spark.sql.forcePartitionPredicatesOnPartitionedTable.enabled=true");

statement.execute("select * from tb1");
SRENGEER
ResultSet rs = statement.getResultSet();

ERER,
while (rs.next()) {
int a = rs.getint(1);
int b = rs.getint(2);
}

conn.close();

-

(18R

o TNEMBRYakFIskIBRIDEIR S E PN FEEBRANRZ 2N, BNEREXHHEL

BTEPENFN, ERNEE, BREE.

o ARfILlakFIskRFERBZESNE, BEITARERIEAEAMIMERIRENEES

System.getenv("AK")#1System.getenv("SK") o

import java.sql.%;
import java.util.Properties;

public class DLIJdbcDriverExample {

public static void main(String[] args) throws ClassNotFoundException, SQLException {
Connection conn = null;

try {
Class.forName("com.huawei.dli.jdbc.DliDriver");

String url = "jdbc:dli://<endpoint>/<projectld>?databasename=db1;queuename=testqueue";

Properties info = new Properties();
info.setProperty("authenticationmode", "aksk");

non

info.setProperty("regionname", "<real region name>");

info.setProperty("accesskey", "<System.getenv("AK")>");
info.setProperty("secretkey", "<System.getenv("SK")>");
conn = DriverManager.getConnection(url, info);
Statement statement = conn.createStatement();
statement.execute("select * from tb1");
ResultSet rs = statement.getResultSet();
int line = 0;
while (rs.next()) {

line ++;

int a = rs.getInt(1);

int b = rs.getint(2);

System.out.printin("Line:" + line + ":" +a + "," + b);

}

statement.execute("SET dli.sql.spark.sql.forcePartitionPredicatesOnPartitionedTable.enabled=true");

statement.execute("describe tb1");
ResultSet rs1 = statement.getResultSet();
line = 0;
while (rs1.next()) {

line ++;

String a = rs1.getString(1);

String b = rs1.getString(2);
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System.out.println("Line:" + line + ":" +a + "," + b);
}
} catch (SQLException ex) {
} finally {

if (conn !=null) {
conn.close();
}
}
}
}

FREEiRIhEE
FRIDBCEIXINRE, HITEIRIFAMIBRASHITER
AR
o NBRESHIEBAFRE, FEREGFHTER.
o 1.1.5RLAEMRAIDBCIGNBERIZINGE . MRFEEMIZINGE, BIRENEHTRAIDBCIKE]

o

FRERINEEEE InfoSHFiRININE- 11 FrRESIR.

£ 1-11 |ilThRLEHEIN

IR WIRES | BOME | kR
B
USE_RETRY_KEY | 2 false BAHABER, &8R “true” , TT-HEB
=i,
RETRY_TIMES K | 2 3000 | EidfEiae (2% ) . BigER
EY 30000ms.
RETRY_INTERVA | 2 3 BIRE ., BIUEEHN3~5K,

LS_KEY

IREIDBCECENSH, FEENIRE, l@EisE, =POIT:

import com.xxx.dli.jdbs.utils.ConnectionResource;//S|\ “ConnectionResource” iEIREIEHERIZTR
import java.sql.%;
import java.util.Properties;

public class DLIJdbcDriverExample {

private static final String X_AUTH_TOKEN_VALUE = "<realtoken>";
public static void main(String[] args) throws ClassNotFoundException, SQLException {
Connection conn = null;
try {
Class.forName("com.huawei.dli.jdbc.DliDriver");
String url = "jdbc:dli://<endpoint>/<projectld>?databasename=db1;queuename=testqueue";
Properties info = new Properties();
info.setProperty("token", X_AUTH_TOKEN_VALUE);
info.setProperty(ConnectionResource.USE_RETRY_KEY, "true"); //FFBEX
info.setProperty(ConnectionResource.RETRY_TIMES_KEY, "30000");// Eixiglf@ms
info.setProperty(ConnectionResource.RETRY_INTERVALS_KEY, "5");// Ei)x#
conn = DriverManager.getConnection(url, info);
Statement statement = conn.createStatement();
statement.execute("select * from tb1");
ResultSet rs = statement.getResultSet();
int line = 0;
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while (rs.next()) {
line ++;
int a = rs.getInt(1);
int b = rs.getInt(2);
System.out.println("Line:" + line + ":" +a + "," + b);
}
statement.execute("describe tb1");
ResultSet rs1 = statement.getResultSet();
line = 0;
while (rs1.next()) {
line ++;
String a = rs1.getString(1);
String b = rs1.getString(2);
System.out.println("Line:" + line + ":" +a + "," + b);
}
} catch (SQLException ex) {
} finally {
if (conn !=null) {
conn.close();
}
}
}
}

1.5.5 JDBC APl &%

DLI JDBC Driversz#FDBCHRERIARZAPI, tBBEBDAPIASZIFREFIER, #lanid&E

SZIEAARYAPI “prepareCall” , EAFIXZEAPISHL

” ata

==he -

“SQLFeatureNotSupportedException” &% . APIEEES

% )DBCEMhttps://

docs.oracle.com/javase/8/docs/api/java/sql/package-summary.html,

S5 APl 513

DLI JDBC Driverx#5RIAPIZIRINT, XIRJRES)DBCHRAEF= I A5 INLAZE iR

iz

e Connection APIZIFHIERFIEEZ:
- Statement createStatement()

- PreparedStatement prepareStatement(String sql)

- void close()
- boolean isClosed()
- DatabaseMetaData getMetaData()

-  PreparedStatement prepareStatement(String sql, int resultSetType, int

resultSetConcurrency)
e Driver APIIFNERLGIZES:
- Connection connect(String url, Properties info)
- boolean acceptsURL(String url)

- DriverPropertylnfo[] getPropertylnfo(String url, Properties info)

e ResultSetMetaData APISIFERGEEZ:
- String getColumnClassName(int column)
- int getColumnCount()
- int getColumnDisplaySize(int column)
- String getColumnLabel(int column)
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String getColumnName(int column)

int getColumnType(int column)

String getColumnTypeName(int column)
int getPrecision(int column)

int getScale(int column)

boolean isCaseSensitive(int column)

e Statement APIZISHIERAEES:

ResultSet executeQuery(String sql)
int executeUpdate(String sql)
boolean execute(String sql)

void close()

int getMaxRows()

void setMaxRows(int max)

int getQueryTimeout()

void setQueryTimeout(int seconds)
void cancel()

ResultSet getResultSet()

int getUpdateCount()

boolean isClosed()

e PreparedStatement APISZIFRIE R R EZESZ:

void clearParameters()

boolean execute()

ResultSet executeQuery()

int executeUpdate()
PreparedStatement SetZR%/5i%

e ResultSet APIZIFHERGZES:

int getRow()

boolean isClosed()

boolean next()

void close()

int findColumn(String columnLabel)
boolean wasNull()

get&RIGFE

e DatabaseMetaData APISZIEHERSIZES

ResultSet getCatalogs()
(AR

7EDLIRRSS ;& HE Catalogiutfiax, IREIZHIResultSet,

ResultSet getColumns(String catalog, String schemaPattern,

String tableNamePattern, String columnNamePattern)

Connection getConnection()

N5k 01 (2024-09-19)

WRIERE © HERRARBIRAT

44



BRI
pAY.E =1 1 SQL e FF ISR

- getTables(String catalog, String schemaPattern,String tableNamePattern,
String typesl])

(MERY:
ZAERRMCatalogB#, schemaPattern¥fzDLIARSSHYdatabaseHIMES: .
- ResultSet getTableTypes()

- ResultSet getSchemas()
- ResultSet getSchemas(String catalog, String schemaPattern)
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Flink OpenSource SQL {EN/FF A ISRE

2.1 M Kafka iEEEXEIBEE A ZI RDS

ik
RIESUERTFlink 1.125RA

ZIpR ARER ML REE, RB\TAREERSII3 T EmEERXESR
ﬁﬁiﬂiﬂiﬁiﬁﬁﬁﬂﬁﬁ)\ﬁﬁﬁéuKafkaEF', B KafkaB BRI DT ERELE
RDSH,

Blan, AW EGIETE:

{"user_id":"0001", "user_name":"Alice", "event_time":"2021-03-24 08:01:00", "product_id":"0002",
"product_name":"name1"}

{"user_id":"0002", "user_name":"Bob", "event_time":"2021-03-24 08:02:00", "product_id":"0002",
"product_name":"name1"}

{"user_id":"0002", "user_name":"Bob", "event_time":"2021-03-24 08:06:00", "product_id":"0004",
"product_name":"name2"}

{"user_id":"0001", "user_name":"Alice", "event_time":"2021-03-24 08:10:00", "product_id":"0003",
"product_name":"name3"}

{"user_id":"0003", "user_name":"Cindy", "event_time":"2021-03-24 08:15:00", "product_id":"0005",
"product_name":"name4"}

{"user_id":"0003", "user_name":"Cindy", "event_time":"2021-03-24 08:16:00", "product_id":"0005",
"product_name":"name4"}

{"user_id":"0001", "user_name":"Alice", "event_time":"2021-03-24 08:56:00", "product_id":"0004",
"product_name":"name2"}

{"user_id":"0001", "user_name":"Alice", "event_time":"2021-03-24 09:05:00", "product_id":"0005",
"product_name":"name4"}

{"user_id":"0001", "user_name":"Alice", "event_time":"2021-03-24 09:10:00", "product_id":"0006",
"product_name":"name5"}

{"user_id":"0002", "user_name":"Bob", "event_time":"2021-03-24 09:13:00", "product_id":"0006",
"product_name":"name5"}

A -

2021-03-24 08:00:00 - 2021-03-24 08:59:59,0002,name1,2
2021-03-24 08:00:00 - 2021-03-24 08:59:59,0004,name2,2
2021-03-24 08:00:00 - 2021-03-24 08:59:59,0005,name4,2
2021-03-24 09:00:00 - 2021-03-24 09:59:59,0006,name5,2
2021-03-24 09:00:00 - 2021-03-24 09:59:59,0005,name4, 1
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BIIRSR4

1. BEeJEDMS KafkasEfl,
BAEEa2%E: DMS Kafka\[JiE2],

A EE
EiEDMS KafkasLflfd, FREFFfEKafka SASL_SSL,

2. B6J#ERDS MySQLELI,
A BIBIZERIRDS MySQLEURFERRANEIF A : 8.0,
B BaIS%E: RDS MySQLEIEN| T,

BMElFTERE
BB R RIZSEE2-1,

2-1 Rl & RTE
e R o0 R oo B R o R

S SIS BIEDLWEIETTHIG!

H£B2: BlEKafkafyTopic: BliEKafkadr=iHEEIENITopic,

3. BIERDSHEUEEEAIZE: GIEERDS MySQLEUREMZEES

TE4A: CIEIERRIBSIRER: DL L SIEEEKafkafIRDSHIIETRIER:, FTIEMNL.
SIS =1T{Edk: DLIEGIEFNIZ1TFlink OpenSourcefEil

$B6: REHIBRIEIIER: Kafka ERIEREUE, ERDS LEEIZTER.

X 1: CUZEBASY
1. EIRDLEEEHE, EENSHERE “‘BREE > WIEE” , JHEAWIIE
LD
2. ARIIEERE, BEREA LAY ‘W .
3. & “MEpAF” FiE, HEERARIBAIEESY, BEASHIEESENT.
- EERR R EREIET
- XEMIRE: F®FROMERIH .
- B ESERRIATIER,
AR
ERIADIETR, SMRBLEENT . BXFEN UL, BFRREHT, BT
AT RIEF ko RKERS: 1~1281MFFF
AIIBHRARDA/NE, RESEHEIRANS,

- %’Eé%!i PABISEELESE “BARASY” . “HEFEITER HEEYE ‘ERERE
I o

\
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- AZEREE. HUE: (RIFEOARNAT,

- ™IRBE: HEnkiEA “default” .

- BREI: EFE ‘BEX .

- MER: BCEPATIMER . B0, HeifcE10.0.0.0/16,

A EE

PAZIRIRIEE ABEFNIDMS Kafka. RDS MySQLEEAIRIFMNMEBES, SIS
ZeEERERSEM.

-  EHitt2HIREFTEEFNEE.

4. SHERERANRE, £E “YAWXL , WAREEELRE, £F “BX” T
PAZIEIEE

LB 2: BlJFE Kafka B9 Topic

1. ERKatkaBIREFIG, ®F “‘KatkaBTZhR" , BHXINAIKafkaSLHIZTR,
ANEKafkaSLAIRIEANMEENHE -

2. B “TopicEIE > 6&ETopic” , BlIFE— " Topic., TopicEcESEAUT:
- Topic&fR. ARBIHANA: testkafkatopic,
- DRHE: 1.
- BIAE: 1.
HttSEUREEOARNA,

£IR 3: Bl RDS HUEEMNR

1. ERRDSEMETHEG, £ “SIOHEE" RE, EFELIEAIRDS MySQLSEAI, &
BRIMPIN ‘B2 > B8R, EAYEEERSIMNERFTE.
2. WALFERBPEMNED. 25 “BF7 , BIEHARDS MySQLEERFHiH

TEIE,

3. THEHUEEXMIRE, BE “HEEEE" , BIEERENS: testrdsdb, FRFE
RIFEIABIA

4. EEEIBRVEUERERIRIFYI, & “SQLER , MALITEIERIESD, BIERDS

MySQLZ .
CREATE TABLE clicktop (
‘range_time" VARCHAR(64) NOT NULL,
“product_id® VARCHAR(32) NOT NULL,
“product_name” VARCHAR(32),
“event_count” VARCHAR(32),
PRIMARY KEY (‘range_time’, product_id")
) ENGINE = InnoDB
DEFAULT CHARACTER SET = utf8mb4;

$E 4: IBIERRIERIER

o GUEDLIEEKafkaflL R By BmIERE

a. TEKafkaBHIBfEHIG, ®F “KafkaT=Z=hR” , BEIINAIKafkaBZTR, HAN
FlKafkafIEANMEETHE -
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£ “ERERT BIkEliZKafkaly “ IREREEIE” , £ ‘BEAMERT 89 ‘M
27 hEREGZELHIRY “EIFAE =" 0 “FR7 ;u, FHERERMESERE
=8

B ‘ML hRPNZEEBIR, £ “ANBEMN” FRI0BEER S M ERAIHL
., 1§J§zu AREIBAFIRER S “10.0.0.0/167 , WFNERINS: ok
F9: 1, FRESR: F, MGEE: TCP, iREAIE, %8 IPv4, JEltb
ilwoH 10000/16 B “HAT” TR EEMNN.

SROLEEEHG, AANSHt-SE “‘BREE" , AEREERE, B
T EREE , BT R .

Ei%?iﬂﬂ’%iﬁﬁU@ﬁE , REEFNEREESH . BFSEWT.
" OEEST REBFRISEEISTRER. A dli_kafka,

" OEMERRD: EESE: QESITEZREIRAINTIBR. (RFNE
FIFHAIBAGY , EEEERENIIETR. )

" EMREZT: EEKafkaRIEMIAE R
" FR: EEKafkafIF M.

" HittSHAUMREFTZRELE.

SHEETHE, BF ‘BT’ RIS EREREE. PECENERIERE
ﬁﬂ\, BEERBRERNNERIRS, SHERRESH ‘BT BULUsTE
EEIR,

B “BATIEIR” , EIRIERONT, ARBINEE: BIZEATIHEIEEAIBA
Fll, FER(EY, BF “EZ > UidtihEEHE” .

£ “MEEN” R, RIEbPIRENAIKafkaEZ(EE , Hhlti=imA
“KafkaPpiitbiit:Kafka#iEZEixw O~ , B “Whid” MidDLIZIKafkaMLE2
BANA,

o GUEDLIEERDSHIIL IR RIS LS

a.

b.

ERDSEEIZHIE, 9'&}“ “SLEIETR” , PRHEXIMAIRDSLAIZFR, HAR
RDSHEAREERE

£ “BEAXERT R E};:{*E” FRIRENIZSEAIRY “RIpttbiE” | “EiERERR
07 . “RMAEZR" M “FW’ B8, HEEERESEER.

B “EERER dHNLZLEZR, 7 “ABEMN” RINBIERASMER
EI’J%)L.LJ fBlan, AREIBAFIMELA “10.0.0.0/16” , RFLRZRIASD: kR
B 1, RE&EA: F, WMGERE: TCP, iwOEFRIE, 2£8: IPv4, B
HhtA 10000/16 B “IBE” TREEEMNRI.

Kafka®RDSSLAIEFRE—VPCFHIFMT?

i. =&, WITg. KafkafIRDSEHIER—VPCIIFM, FHEBEE0EESR
BISRIEE

i. &, HiTe, Kafkaﬂ]RDS;&ﬁJﬁj\ IERNVPCHIFM T, MESFICIE
1R R B IR T 4

SROLIEEEHG, HAN Jaﬂnﬁf‘%ﬂi ‘BREE , ABEREERE, B
& “IERRERT , BE elE”

EiEaAERERE, EEEANERERZSH. BFRSEUT,
" EEST RERFRIEEEERER. ARGIEAS: dl_rds,

N5k 01 (2024-09-19)

WRIERE © HERRARBIRAT 49



HURRIRER
FRisE

2 Flink OpenSource SQL {EllFF &38R

L] 5: BTEW

" EMRIRh: EFPER: SIS EEIZAIIIZIR, (RFINE
BFHAIBAGY, FEEEFENIIER. )

" EMIAEZR: EERDSHIEIMIAE S
" FR: EERDSHIFM .

" HihSHELURIESEIRFEE,

S ERNE, B ‘BT’ =RiEEEEREE. PEOENERERE
2R, EEBREENERRES, SHEEERER: “B%E" BYLUT
BREEE,

B “BATIETE” , EIRIERONTI, ARBIAEE: BIZERATIHEIERAIBA
5, fEIR(EY, BE ‘B2 > UidithibhEEHE” .

£ “MiEEe” R, IRIEbPIKERIRDSIEEEE, M= HmA “RDSH
mibiERDSEMEREIRO” , B “Nid” MIXDLIZIRDSMLE 2 E A

1. 7EDLIEEE#IE, BE “VRlEIE > Flink{ElL” , 7EFlnk{EI/EIBRE, BE
‘BRI .

2. TR SRmE, (FISERERE “Flink OpenSource SQL” , BFRESA:
FlinkkafkaRds., B2F “#iE” , BEERIFlnk{FmERE.

3. fEFlink OpenSource SQLIEIV4RIERE, BB TS, EMSEHEGARDA,

FRIERATY: 1EiRPTR1 . GUEEBASIREUEZAIBATY .

Flinkhras: 1&3¥1.12,

FEEWVEE: @ik,

OBSHE: WEEFERFFU BTAIOBSHE, RIBRTHITOBSIENRIZN .
FECheckpoint: A%,

Flink{El RIEIERIM AN BFRIELSQL, AREWEWSEWNT . SQLFNHE
NS HFEERIELIREREL

AR

RBGNERRRIFlinkhRA91.12, #Flink OpenSource SQLIEEEE1.12, RRFIEIE
jEEKafka, BNEREIERIRDS,

B52%Flink OpenSource SQL 1.128l#KafkajE3< . Flink OpenSource SQL 1.12
BIZIDBCERE (RDSIERE ) -

create table click_product(
user_id string, --mEEFAFRYId
user_name string, --FAFP&FR
event_time string, --2t5AT/E]
product_id string, - faid
product_name string --FImB TR
) with (
"connector" = "kafka",
"properties.bootstrap.servers" = " 10.728.0.120:9092,10.128.0.89:9092,10.128.0.83:9092" --&
#agkafkafIPIRESEE RGO
"properties.group.id" = "click",
"topic" = "testkafkatopic",--8liZA9Kafka TopicZFR
"format" = "json",
"scan.startup.mode" = "latest-offset"

)
-ERE

create table top_product (
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range_time string, -+ ERIAT ESEE

product_id string, --&igaid

product_name string, --EREHR

event_count bigint, --mdREL

primary key (range_time, product_id) not enforced
) with (

"connector" = "jdbc",

"url" = "jdbc:mysql:// 792.168.12.148:3306/testrdsdb" --testrdsdb I BIZZAYRDSHIHURES , IP
Fik =R IRDS MySQLAISLAEIPEIO

"table-name" = "clicktop",

"pwd_auth_name"="xxxxx", --DL{UIBIZEAIPassword LB ESTRINIEZ TR . ERERIAMENLSE
EE B ERSFIZG .

"sink.buffer-flush.max-rows" = "1000",

"sink.buffer-flush.interval" = "1s"

)

create view current_event_view
as

select product_id, product_name, count(1) as click_count, concat(substring(event_time, 1,
13), ":00:00") as min_event_time, concat(substring(event_time, 1, 13), ":59:59") as
max_event_time

from click_product group by substring (event_time, 1, 13), product_id, product_name;

insert into top_product

select
concat(min_event_time, " - ", max_event_time) as range_time,
product_id,
product_name,
click_count

from (
select *,
row_number() over (partition by min_event_time order by click_count desc) as row_num
from current_event_view

)

where row_num <= 3

4. BF BENRE” WRSQUENBIMY . BE “RE" , REFFIL. BF “H
B, BEEL, EMEUSHIER, B R FHESITHELL . S5
WEFRSES " .
SH]6: RXHIRESSR
1. {#FIKafkaZ sl E2: SliEKafkalTopichITopic KX MR, MIISTRIE

& o
Kafka&EF=FIRIXEIEASDZES%E: DMS - IEELHIAFHEER
RIEEHIEIENT :

{"user id":"0001", "user_name":"Alice", "event_time":"2021-03-24 08:01:00", "product_id":"0002",
"product_name":"name1"}

{"user id":"0002", "user_name":"Bob", "event_time":"2021-03-24 08:02:00", "product_id":"0002",
"product_name":"name1"}

{"user id":"0002", "user_name":"Bob", "event_time":"2021-03-24 08:06:00", "product_id":"0004",
"product_name":"name2"}

{"user id":"0001", "user_name":"Alice", "event_time":"2021-03-24 08:10:00", "product_id":"0003",
"product_name":"name3"}

{"user id":"0003", "user_name":"Cindy", "event_time":"2021-03-24 08:15:00", "product_id":"0005",
"product_name":"name4"}

{"user id":"0003", "user_name":"Cindy", "event_time":"2021-03-24 08:16:00", "product_id":"0005",
"product_name":"name4"}

{"user id":"0001", "user_name":"Alice", "event_time":"2021-03-24 08:56:00", "product_id":"0004",
"product_name":"name2"}

{"user id":"0001", "user_name":"Alice", "event_time":"2021-03-24 09:05:00", "product_id":"0005",
"product_name":"name4"}

{"user id":"0001", "user_name":"Alice", "event_time":"2021-03-24 09:10:00", "product_id":"0006",
"product_name":"name5"}

{"user id":"0002", "user_name":"Bob", "event_time":"2021-03-24 09:13:00", "product_id":"0006",
"product_name":"name5"}
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2. ERROSIEFIG, PEHERDSHIERLE], BEOZAEIEES, W
“testrdsdb” , TEBUEAIFE “clicktop” FRTEITRY “IR(E” %1, BE “SQLE
70”7, WALUTEEED.

select * from “clicktop;

3. & “SQLER” FRE, BE “‘BUTSQL” , BERDSEEESSAMIN.

2-2 RDS E#iRE

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

nare2

2.2 M Kafka iSZEVEHEE AZEI DWS

ikl
ESEBTFlink 1.12kRZA,

ISR
ZIF RIS E SRR EIRESHITON, BRI ERMHINEIRERHTIC
B MESWHLIEIREE AEIERLIXEKafkad, BRKafkaBiEI DTSR H
HEIDWSH,
BIan, BN TEEGIEEE -
{"car_id":"3027", "car_owner":"lilei", "car_age":"7", "average_speed":"76", "total_miles":"15000"}
{"car_id":"3028", "car_owner":"hanmeimei", "car_age":"6", "average_speed":"92", "total_miles":"17000"}
{"car_id":"3029", "car_owner":"Ann", "car_age":"10", "average_speed":"81", "total_miles":"230000"}
FRER4IE . average_speed <= 90 #0 total_miles <= 200000H9%= 4, B:
{"car_id":"3027", "car_owner":"lilei", "car_age":"7", "average_speed":"76", "total_miles":"15000"}
ARSI

1. BeIEDMS KafkasZfl,
BAEEas%E: DMS Kafka\[JiE2],

A\ EE
BlIEDMS KafkasLHIRT, AEEFFigKafka SASL_SSL,

2. BEglEDWSELA,
BRBIZEDWSERF YR ERT LIS E CIEDWSEERE

BMEIFETIE
BB R RIZSEE2-3,
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2-3 R ERTE
o R e R o B i B oo R

S SIS BIEDLWELIETTHIRG!

$EB2: BlEKafkaiyTopic: BliEKafkadr=iEZEEIREAITopic,

$E3: GIEDWSHIEENZR: CUIEDWSHIEENERER ..

$HA: SIRBIEIRRISIRERE: DL EEIEIERKafkafIDWSHESTRIER:, ITEBMLE
$5: iz{T{Edk: DLIEEIEFDETTFlink OpenSourcefEll,

$B6: RXBURIETER: Kafka LREREIE, ERDS LEBIZTER.

SR CUENS
1. EZRDLSEEEHE, EEMSHhi=gE “RREE > ISR , adEANIIE
A,
2. EPFIEERME, RHEREA LA “WWES” .
3. £ “MEBAT)” FRmE, ESEFRNIIEESH, BEFSHIEESENT,
- irEE( B REIET .
- XEMME: F®FEAMERE,
- AR EEEERIATIETR,
() i%ea
ETEERATIBTR, BIRRAEESHT. EXFENTRE, EFERaHT, BRaE
IATFRILFFSL . RERE]: 1~1280FFF,
PIIBIRFRDA/NE, RASBREIRAHNE,
- %Etﬁij PAZUZEBIESR “BARATI” . “REiITE" HEEA%E ‘ERRIRE
I )
- AZZRHE. MRS (RISERARDET
- WIRE: HEnkER “default”
- BRI #EER BN .
- ME: ECERFIMEL. BIan, ZXgikcE/910.0.0.0/16,

A ER
FAFUBIMIERABEFNIDMS Kafka. RDS MySQLELAIRIFMMERBES, dUE
ZeEERERESEM .

-  EHthSHRIEFREEMEE.
4. SHEEZMNRE, BE ‘YEWX" , WAEREEELRE, B B T

PAFIBIEE
L 2: glJE Kafka A9 Topic

1. fEKafkaBERZHIG, #EF “KatkaTZhR™ , BEXNAIKatkaBiR, HAE
KafkaRIEME S RH
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B “TopicBIE > 6@ Topic” , BIE— N Topic, TopicEiESEUNT:
- TopicATR. ARBIHINIA: testkafkatopic,

- PRE: 1,

- BIAREC 1.

HthSHURISFEOARDTT

£ 30 GlEE DWS HUEEMZE

SE(EAgsqlan ST E FIRIEIEDWSEERHIEZ C BUZAIDWSER .

PUTLA T a1 DWSEEEFRIBIABERE “gaussdb” :
gsql -d gaussdb -h DWSEEEEEZHLF -U dbadmin -p 8000 -W password -r

- gaussdb: DWSEEEFBNIAKUEE: .

- DWwsEEREEL: BS IIRING RSN TIREY . WNREIT Mttt
ERE, BIEENER ‘AMIBEBL” 5 “ARGIENS " , INREERMN
HetibER:, BT E AR “AREEMIE” g “AMiEEEE T o AREE
SR REIIENER:, BIEEN “BMLaEIYEbt”

- dbadmin: BIEEEINZENMASERBFE.
password : ENAEERBFHIERS .

FEaRSITEOMAL TSI EIERE “testdwsdb”
CREATE DATABASE testdwsdb;

HATLATE<, 1BHgaussdbBUERE, EREFEIERIEIRE “testdwsdb” ,
\q
gsql -d testdwsdb -h DWSEEZFZEHF -U dbadmin -p 8000 -W password -r

HATIA T oS tlEE.
create schema test;
set current_schema= test;
drop table if exists qualified_cars;
CREATE TABLE qualified_cars
(
car_id VARCHAR,
car_owner VARCHAR,
car_age INTEGER ,
average_speed FLOATS,
total_miles FLOAT8
);

£E] 4 SIEIEERISRERE

Bl DLIZEREKafkafiEsa B BSRIERE

a. TEKafkaBIBIZHIG, &R “KafkaB=hR" , BEXIMAYKafkaBZTR, HAN
FKafkaBWEANSERE

b. £ “EEER" hIREUZKafkafy “AIMZEREREIL” , 7 ‘BEXEE” B9 ‘M
é%{’;:%%ﬂﬂa'%ﬁmz;wuﬂg ‘EIFAEZR” M “FMT ER, HERERES
B(FEF

c. BFE ‘WL pPZRARIR, £ ‘ANBEMNT iRi0BuEpAG R EEAT
W, fFIan, ARBIAGIMEZS “10.0.0.0/167 , MFRIZRIN D : skLkik
71, REEEA: F, MERE: TCP, in{EAIE, 3584 IPv4, REitE
Wt 10.0.0.0/16, BF “fE" THREZ2EMNRM.

d. ERDLEEEHIE, EENSHEERES ‘BRER" , EEREERAE, 8
& “IEERBERT , B ‘BT .

e. TEiERRERCIZERE, BEEANEBEREESH. BARSEUT,
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" OEEST RERFRIEEEERER. AN dli_kafka,
" EMRIED: EERPR: QS ELRLIZAIBATIE

" ERAEZR: EEKaftkafIEIFABR =

" FR: ZEEKafkafIFM .

" HttSHAIUMREFRIREEE.

SUREME, Ph AE’ SRR E. PhOlZHRIRER
B2, BEBRERIERRTS, SHERRTN: “BRE" FIULET
}Zékiqﬁo

B “PIIEIE” , GFREROAS, ARPIJ9EERT: SUEEBASIAEIZAIRA
5, FEIRMFY, B “EE > ilihubEE” .

£ “MhitiEEtt” RE, RIEbPIRENRIKafkaiEEEE, b=

“ KafkaPIitiit:KafkadiiE iR " , B “MiK” MIXDLIZEIKafkaf4E 2
Iz:l:ﬂﬁo

o GIZEEDLIEEEDWSHII R AY fEm I

a.

b.

ADWSEIRIEHIG, &iF "SR , PEECIEAIDWSERZIR, HA
ZIDWSHIEANMEERE

£ BEAMERT 1Y “HUEERM PIREUZEAIRY ‘“AmIP” ( “iw0”
¢ EZISFE'” AR “ME87 hIRE “EMFABEZT M “FW B, HE
SRS RER.

$E& “EERERT PREEBIR, 7T NSO iERI0EuERS R ER
El’ﬂ%mmuo flan, ARFIBAGIMEZ S “10.0.0.0/16” , MUFINIFRINS: 5k
A 1, RE&ER: F, TNGERE: TCP, IsOEARIE, X8 IPv4, /R
ik 10000/16 BE “BE’ THREZEHEMNEN,

Kafkaf1DWSLAIEFRE—VPCFIFM T?

i. =&, HiTg. KafkafIDWSELAIFER—VPCFIFM, FHBESCIEEE
i. &, HifTe. KafkafIDWSLHIHBIEFRNVPCHIFN T, MWEHBICIE
IR RIS RER TIE ML

SROLUEEEHG, AANSH =SS “BREE" , aAEREERE, B
E CEEREES , BE OlE .

Ei%%i?éﬂ’%iﬁﬁU@%ﬁ , BREERNERERSH. BFSEUT,

" OEESTR RERFRISEEERER. ARGEAS: di_dws,
" EMERIED: IBERPER1: QISR ELRIZAIBATIE

" BT EEDWSHIEIFAB =

" FM: ERDWSHIFM o

" HttsHAUMREFTRILERE.

SYURBRA/E, BT T SRSELERRE. ShOROEREE
iR, BEEREENEERS, SHEERSH: ‘TRE BT
BESE.

epck “IABUESIR” | MRIRIRMEHORAD), ATOINSE: QUERDASISROIRRAIIA
5, TERIED, B “ES > MitibhEEtE” .
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h. & “WidiE@Ei” FEm, RIEbPIREAIDWSIERER, thit=mA “DWS
AMIP:DWSIRE” , B “WiK” MXDLIZIDWSRERERIA.

LI 5 3515
LB 5 =T EW
1. 7IDLIEIBESIE, BF “EETE > FlinkfEll” , ZEFlinkiEESIERTE, BE
“BlE el
2. TEOIERAFIRME, FBI%IE “Flink OpenSource SQL” , ZFRESR:

FlinkKafkaDWS, EEE “Haxe” ﬂJEE’;EUFlmk{’ElL?FEHﬁEO

3. f£Flink OpenSource SQL1’E1LJEEE??~E, BEEW TS, HSEHEART,
- FR/ERABI: RIS GUERRASIREIERAYBAGY
- Flinkhas: #&#%1.12,
- ®EELRZE: [k,
- OBSHE: &R EEW AETRIOBSHE, RIBIRRIFITOBSIBINRIZN
-  FFBCheckpoint: Ak,

- Flink{E4miEEP@A BARIELSQL, ARBIELSEIT . SQLAANE
NS HEZRIELIREREN

(AR

RRBGNFERRIFlinkhRA91.12, #Flink OpenSource SQLIEEHE1.12, ARFIEIE
B=Kafka, SANERHIEZEIDWS,

152%Flink OpenSource SQL 1.12¢8l#KafkajEZRF0Flink OpenSource SQL 1.12
BIEEDWSERE.

create table car_infos(
car_id STRING,
car_owner STRING,
car_age INT,
average_speed DOUBLE,
total_miles DOUBLE
) with (
"connector" = "kafka",
"properties.bootstrap.servers" = " 10.728.0.120:9092,10.128.0.89:9092,10.128.0.83:9092" --&
#aakafkaBI P9 MRz ERDiR ]
"properties.group.id" = "click",
"topic" = "testkafkatopic",--8lJiZAIKafkafdTopic
"format" = "json",

"scan.startup.mode" = "latest-offset"
)
create table qualified_cars (
car_id STRING,
car_owner STRING,
car_age INT,

average_speed DOUBLE,

total_miles DOUBLE
)
WITH (

'connector' = 'gaussdb’,

'driver' = 'com.huawei.gauss200.jdbc.Driver',

'url' = 'jdbc:gaussdb:// 792.168.168.16:8000/testdwsdb', ---192.168.168.16:8000& %I DWSHIA
mIPFNuR, testdwsdb I BIZERIDWSEIERZESS

'table-name' = 'test\".\"qualified_cars', ---test A EIZEHIDWSZEAIschema, qualified_carsaxIhz
RIDWSHEZ

'pwd_auth_name'= "xxxxx, --DLHUEIEEATPassword £ B IS NIES TR . ERBEAMENLTEE
Rl A EEERSINE .

'write.mode' = 'insert'

)
[~ BERERSEEmE =/
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INSERT INTO qualified_cars

SELECT *

FROM car_infos

where average_speed <= 90 and total_miles <= 200000;

4. B “BYRKIE” MIRSQLUENKRIEMIN. B “REFE" , F®EEWL. BE ‘B
", F'zM’ElL BIMEWVSHIER, B ‘B FRAaRTEY .. S5E
ikiérﬂkﬁ”z‘“jj “iB1THR7
TR 6: AXEIBEIIEaLER
1. {FHKafkaZFinaZPEE2: tliEKafkaflYTopichiITopickiXEYE, EIUSCRTEL

\

}EI}ILO
KafkaZ P FIRIXEHERI S ZFSEDMS - EELFIEF-HERER
KIEFBIEEIN T -

{"car_id":"3027", "car_owner":"lilei", "car_age":"7", "average_speed":"76", "total_miles":"15000"}
{"car_id":"3028", "car_owner":"hanmeimei", "car_age":"6", "average_speed":"92",
"total_miles":"17000"}

{"car_id":"3029", "car_owner":"Ann", "car_age":"10", "average_speed":"81", "total_miles":"230000"}

2. EEE6IEAIDWSEEE,
BAIREESEMERgsqlin S1TE FiniEEDWSEEE,

3. BUTLAT & DWSEEIHNBIASURE “testdwsdb” :
gsql -d testdwsdb -h DWSEEEEEEAF -U dbadmin -p 8000 -W password -r

4. BEEDWSHIEREIE.

select * from test.qualified_cars;

EEERSEUT:
car_id car_owner car_age average_speed total _miles
3027  lilei 7 76.0 15000.0

2.3 M Kafka ZEZEUES A\ Z| Elasticsearch

B
KIES(ERTFFlink 1.125R7N

ISR

ArBlizm=IS AP WL A mAYEIRE RHEITHN, KREERMRIEIRERHEITIC
it . WXAmEIRERAEIERAIERIKatkad, B¥KaftkafERIDTEREH

ZlElasticsearche

Blan, NI EEGIETE:

{"order_id":"202103241000000001", "order_channel":"webShop", "order_time":"2021-03-24 10:00:00",
"pay_amount":"100.00", "real_pay":"100.00", "pay_time":"2021-03-24 10:02:03", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

{"order_id":"202103241606060001", "order_channel":"appShop", "order_time":"2021-03-24 16:06:06",
"pay_amount":"200.00", "real_pay":"180.00", "pay_time":"2021-03-24 16:10:06", "user_id":"0002",
"user_name":"Jason", "area_id":"330106"}

DLIMKafkaiSEEREEES N\ Elasticsearch, 7EElasticsearchEEEEHIKibanahBEE AN L,
B,
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BIIRSR4
1. B2eIEDMS KafkasLfl,
BixEEaIs%: DMS Kafka\[J#E3],
A\ EE
BUEEDMS KafkasLfiRt, AgEFF/SKafka SASL_SSL,
2. BEfliEElasticsearch=2BIAYCSSERE
BAGIFECSSERIVRIEI LIS E BIF= CSSERE
ABIBIERAICSSERFMRA N : 7.6.2, EEFNIFLEEEE,
BIMENFERIE

BIMEFRTRIZESEE?2-4,

2-4 Rl & RIS

flFEKafkaf) Bl lasticsearchi® Al - BRI
El FE 6 EE B S

£E1: EIZERAT

: BUEEPASI: SUZDLIELZITAIBAG

. BlEEKafkafTopic: BllEEKafkatEFoE ZEIEN Topic,

: BlEEElasticsearchi®&EZE35|: tliEElasticsearchi@RZR S| AT IEREREUE.
 QUEBIERRYEIRIEE: DU L OIEiEREKafkafICSSRUBSTRIERSE, $TIBMNLE,

: IETEAL: DLI_EBIEEFNIZE1TFlink OpenSourcefFl

D RIEFIEIIEASR: Kafka LRXEREE, ECSSLERIETER.

1. ERDLEEEHSE, AEMSHESE “BREE > MIIEE" , dEANIIE
SESET

. EMIIEERE, REREA LA ‘WXL .
3. & “MEpAF” FE, HSEARIBAIIEESY, BEASHIESESENT.

THEER: iR “EEIET
XEFIINE: REFFAMERIE
BIR: IHSEFRIASIETR.
MY
FERIBATIEFR, JIRREE ST RXFHI T, EFE2HHMF, BT
AT RIZT L RERSI: 1~1281FFF,
AIIBIHRARD AN, RESEEIRANNG.

T SRR SERS) . CREHR BRROHE (SRR
I o
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- AZFKHEE. MM RIFE0ARDA,
- WIRH: H¥ankiFEs “default” .

- BHREm: EE ‘BEX .
- B ECERATIMER. a0, =RiAcE910.0.0.0/16,

A E=

BABIRIRIERAREFIDMS Kafka. RDS MySQLELBIRIFMMEBBEES, &G

IR EREESEN

Hitt S HREFEIRENEGE .

4. SHEETMNRE, BE “YEIWXL”
BAZIEISE o

HABCE(S

LI 2: B#E Kafka B9 Topic

1. 7EKafkaBEEIZHIGE, ®IF “KafkaEZ=hMR”
KafkalIEAEERNE

2. B “TopicEIE > 6 Topic”
- TopicETR. ARBIANI: testkafkatopic,
_ /\I:%ﬂ.

BIARE:

Eﬁﬂ‘%ﬁﬁvﬁ—;@hkﬂﬂ_] o

I 3: BIEE Elasticsearch €& Z5|
BROSSEEIEHEG, &%

BERGE, BF “RBR T

BFEIIRAIKafkaZ R, HAE

, BIEE— Topic, TopicEcESEUNT:

“EEREESTE > Elasticsearch” o

2. TEEHEIERE, ECOIEAICSSERY “IR(E” 5, BE “Kibana” ihEE

E¥O

3.  7EKibanafyEMIS A Hi%iE “Dev Tools” , #HAZEIConsole RE o

fEConsole5RMHE, HITUITa<LBIEZRS| “shoporders”

PUT /shoporders

"settings": {
"number_of_shards": 1
%
"mappings": {
"properties": {

"order_id": {
"type": "text"

%,

"order_channel": {
"type": "text"

%,

"order_time": {
"type": "text"

}

pay amount": {
"type": "double"

}

"real_pay": {
"type": "double"

%,

"pay_time": {

o

SASRRAS 01 (2024-09-19) WRIERE © HERRARBIRAT

59



HURRIRER
FkisE

2 Flink OpenSource SQL {EMlFF &38R

\

}

"type": "text"
}
"user_id": {
"type": "text"
}
"user_name": {
"type": "text"
}
"area_id": {
"type": "text"
}

LI 4: IEEERISRIER

BUEEDLIZEE Kafkafyi R B BRI RE

a.

b.

EKafkaBIRIEHIG, R “KafkaB=hR™ , BEXIMAIKafkaBTR, HA
ZlKafkaRIR RSB HE

£ “EEER ikElZKafkahy “AREEIL” , £ “BAEET B9 ‘M
Qf’iiﬂlﬂzkﬂhkﬂﬂl%&@ﬁﬂ CEREET TR 58, SERLREE
IRERA,

B ‘WK hIReBEIR, 7T “ANGEMN” SRI0HGERA G M ERHIAR
, qu $T{§JBA§JHE173 “10.0.0.0/16” , MIFRNERINA: fiEdkik
v H PR UF, R TCP, Iw{ERE, 28 IPv4, Rl
Htg: 10000/16 BE “IE” STREZEEMNRI.

SROLEEEHS, AEMSHESE ‘BRERE" , ABREERE, 2
E CERERS , BE Ol .

Ei’éﬁﬁ’_ﬂﬂ’%iﬁﬁﬂﬁﬁﬁ , BEERNERERSH. BFSEUT,

" OEEST REBFRISEEETRER. AP di_kafka,
" MR SRR NS EEEIERIAT

" BT EEKafkaRIEIFAB = .

" FM: EEKafkaRIF M.

" HttSHIUMREFTZRELE.

SHRESME, Sk e SAMELKERE. PRI
17, SERERESNEERS, SHEERSH: ‘OYWE Sl
BEuEE.

Pk DB | PEERIERONG], ARAINESE: SURIABICRANAIIA
5), TERIEF, Bk “ES > WitibihEE:” .

£ ‘i@ Rm, RIEPIRERIKafkaiER(ER, tlk=mAN “Kafka
AmItEiKafkaBIEEFIRO” , B “Mid” MidDLIZIKafkaME 25T
%

BUZEDLIERECSSHUEIRRYISIRIEKE

a.

b.

FECSSEIBITHIG, ®hiF “SEE1E7 , BEECIZEAICSSEREZR, HAE
CSSHIEAREERMH,

£ “BERNMSR” hIKECSSHY “IMipiattit” o “EIFAB =" 0 “FM7
B8, HEREHRELEBER,
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c BFE “ERER PHNREARIR, £ ANAEHN” FEnBIEnsIRER
EI’J%MJ fian, AREIBAGIMELA “10.0.0.0/16” , RFRIZRIASD: kK
B 1, REREN: IF, WNERE: TCP, iwO(ERE, A IPv4, B
Bt : 10000/16 B “IHE” STREEEMNRI.

d. Kafkaf1CSSELHIEFRE—VPCFRIFMT?
i. =, Hi79. KafkaflCSSSEHERI—VPCHIFM, FRBESCIEIZREY

BIREE,
i. A&, HfTe, KafkafCSSELAINDBIFERMNVPCIHIFM T, MEHSBICIZEE
RBVEEEIEIEF B .

e. EZRDLEEIRHE, ELNSHi=RE: ‘BREE" , ABRSER@, B
& “IgEREEE” $$ “BlEE”

f Ei%ﬁﬁﬂﬂ%iﬁﬁﬂ@%ﬁ, BEEANBRERSH ., BFSEUT,
" EERSIR REERRNEERESRETR, AREEIAS: dli_css,
= MR EIREE: SIS EZCIZEAIBATG
" EHFAET: EERECSSHEMIAE =
B 7R IEEFECSSHYFM o
" Hitt M LIRS EIEERS .
SHEERNE, Bt “BE” *Elzi*aiiﬂ’%ﬁ@aao Bt RIEE
2R, EEBREENERRES, SHEERIESH: “BE” BYLUT
}:é*)q'ﬁo

g. EREE “BATIEIR” |, EIEISCEROBATY, $T{§J7Lv9%1: BUEBAFIFRANAYBA
5, EEREY, B “B 2 > hidibhhiEEHE”

h. 7 “WifiEEE” Rim, ffE?Ebsz)lE’Jcssé}g{m, ol “ CSSPIM
Hhb-CSSAMEEO” , B “IiE” MXDLIZICSSMLE 2 EaliA

STES5: BT EW

1. 7EDLIZEEEHE, Bd “EIERE > Flink{Ell” , EFInk(EVERR®E, Bk
‘BRI .

2. TEOIERAFIRME, FBI%IE “Flink OpenSource SQL” , ZFRESR:
FlinkkafkaES. Bdr “B8E" , BHEEIFlnk{EI 4RIEFRE.

3. fTxFlink OpenSource SQL{E4miERTH, ECEWTSE, HMSEEOARIA,

FRIERATY: 1R CUERBASIBIZAIRATY .

FlinkhZ~: 1%&##1.12,

FREFEWLHE: Dk,

OBSHE: EFRFEIU BERIOBSHE, RIBIRTHITOBSHENPRIZ .
FECheckpoint: A%k,

Flink{E L RIBIEPIMABRFAIELSQL, AREIWEWSEINT .. SQLANNE
S HEZRIELIREREN
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(AR

ATRMEBRYFlinkiRAS91.12, #Flink OpenSource SQLIEEE1.12, ARFIEIE
;‘JE,%Kafka , BAEREIERElasticsearch,

2&Flink OpenSource SQL 1.128l#&EKafkaiFEZRF0Flink OpenSource SQL 1.12
@UEElastlcsearch LEE,

BliEKafkaiB3R , 1SDLIFIKafka¥IE BRI THEE .
CREATE TABLE kafkaSource (

order_id string,

order_channel string,

order_time string,

pay_amount double,

real_pay double,

pay_time string,

user_id string,

user_name string,

area_id string
) with (

"connector" = "kafka",

"properties.bootstrap.servers" = "10.128.0.120:9092,10.128.0.89:9092,10.128.0.83:9092",-- &%t )9
kafkaR9Pa RZEREBIEFOTR O]

"properties.group.id" = "click",

"topic" = "testkafkatopic", --ElIZ&HIKafka Topic

"format" = "json",

"scan.startup.mode" = "latest-offset"
)
Bl#Elasticsearch45R 3K, BEDLINTTERIEIRAISE R ERTEE asticsearchsh
RxL,

CREATE TABLE elasticsearchSink (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string
) WITH (
'connector' = 'elasticsearch-7',
'hosts' = '192.168.168.125:9200', --& % CSSEERFAIAI Mt HEFNIE ]
'index' = 'shoporders' --BIf2HIElasticsearch# 75|82

)
--$5Kafka##E5 A\ EElasticsearchZ5 |
insert into
elasticsearchSink
select
from
kafkaSource;

4. BE BT WRSQUIBNIRIGAKII. BE “RF , RMF(FL. BE F

, EEnfE, E%LM’HLZ‘*%M.:.M, BT “SIRNEEN” FHAHATIEL . FRHE

\_/_4kf_§7'1": “ \—/—EFI »

LR 6: RIXHIENERGR

1.

Kafakaiff &ZIXEE

fEAKafkaZPinpaZE2: tlEKafkafYTopicHhiYTopickIXEYE, EIUSCHTEL
;Elllbo

Kafka&ErF= A IXEIEII S RES%E: DMS - &SI HEREE
RIEEFIERINT
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{"order_id":"202103241000000001", "order_channel":"webShop", "order_time":"2021-03-24 10:00:00",
"pay_amount":"100.00", "real_pay":"100.00", "pay_time":"2021-03-24 10:02:03", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

{"order_id":"202103241606060001", "order_channel":"appShop", "order_time":"2021-03-24 16:06:06",
"pay_amount":"200.00", "real_pay":"180.00", "pay_time":"2021-03-24 16:10:06", "user_id":"0002",
"user_name":"Jason", "area_id":"330106"}

2. B Z&ElasticsearchimZUEAMESRIENEE .
RIERING, 1ECSSERHIKibanah T FIAEAHEEBNER:

GET shoporders/_search
EHFERIRET:
{

"took" : 0,

"timed_out" : false,

" shards" : {
"total" : 1,
"successful" : 1,
"skipped" : O,
"failed" : 0

h?
"hits" : {

"total" : {
"value" : 2,
"relation" : "eq

by

"max_score" : 1.0,

"hits" : [

{

n

n

_index" : "shoporders",

"_type" : "_doc",

"_id" : "6fswzIAByVjqg3_gAyM1",
"_score" : 1.0,

_source" : {

"order_id" : "202103241000000001",
"order_channel" : "webShop",
"order_time" : "2021-03-24 10:00:00",
"pay_amount" : 100.0,

"real_pay" : 100.0,

"pay_time" : "2021-03-24 10:02:03",
"user_id" : "0001",

"user_name" : "Alice",

"area_id" : "330106"

n

n

_index" : "shoporders",

"_type" : "_doc",

"_id" : "6vs1zIAByVjqg3_qyyPp",

" _score" : 1.0,

_source" : {

"order_id" : "202103241606060001",
"order_channel" : "appShop",
"order_time" : "2021-03-24 16:06:06",
"pay_amount" : 200.0,

"real_pay" : 180.0,

"pay_time" : "2021-03-24 16:10:06",
"user_id" : "0002",

"user_name" : "Jason",

"area_id" : "330106"

n
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2.4 )\ MysSQL CDC iFRIZEEIRSAEI DWS

A
RNESERTFFlink 1.12kRA .

nSihA
CDCRZTEHIEIX ( Change Data Capture ) IARNHES, ©OILUSREIRENIEE
THICHE, BEA— P RSN EERNF . COCERIERISIIES, iBa] LATEEH
T—TEBIRME, BItN54E ( GROUP BY ) . 23EH9¥EE (JOIN ) £,
AEIEIE AIEMYSQL CDCIEZERSIEMYSQLIIEURTML, FETLRIEEREEEA
FIDWSHIEEH,

BUESS

1. BEIEERDS MySQLEfl, BALERISE: RDS MySQLRIEANIT. ARpltlE
AIRDS MySQLEHERERAIEZE /I 8.0,

2. E0IEEDWSELAI, E{R6IZEDWSERIYRIER I S EIFEDWSEERY,

ERELFRIRE
BB R RIZSEE2-5,

2-5 fRllFF AR

S BUEERASY: BURDLIEIZEITRIBAG .

$E2: BIEERDS MySQLEGEREFNZE: SUZZRDS MySQLAYHUBERZ

$IR3: CIEDWSEHEFEMZR: S AT RIEIERIDWSEIREMR .

$E4: QUERIERRIERER:: DL EOEIERRDSHIDWSHEETRER:, 1TEMLE.

£B5: BfTEI: DLI_EBIEFDIzITFlink OpenSourcefEil,

;9%6! RIXFIEMERLER: RDS MySQLIIFR EIBANEYE, EDWS EEFIZITH
LB 1 BUEERAS

1. ERDLEEEHG, AENSHERE “TREE > WIEE" , THAIIIE
ERmE.

. EMIIEERE, REREG LA WL .

3. & ‘WX RE, ESEANNIEESHY, BERSHIESSENT.

= B
=S S
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4.

- IEED: EEFE EEET .
- XIGFIRA: FFEOAMERIE,
- 2R HSERAIATIZEIR,
(MARI:
HFEABAIIZIR, BMRREEEH T . EXFZHINTLEK, EFERAHE, BFEE
IATRIZFFSL . KERSI: 1~12810FFF,
MIIBHRARDANS, RFESEHERANE,
- %%%22 PAFIUSEEYESR “TBAIBAGI” . “IREITER HNHEEQk ‘ERRIRE
I o
- AZZREE. g (RISBOABDE],
- IRE: HMagnkiFEl “default” .
- BN EEF ‘BENX .
- MER: BECEBAIIMER . HiEn, HEifEcE910.0.0.0/16,

A E=

FAZUBIMIERABEFNIDMS Kafka. RDS MySQLELAIRIFMMERBES, dNE
SR EREERSEN

-  EHthSHUREFEEENEE.

SHRBERHAE, BE ‘YAWX® , WAEREEELRE, B “RBR T
BAZIEISE o

ST 2. GlIEE RDS MySQL HUEEEFNIZ=R

1.

2.

BRRDSEMEEHIG, £ “IHIEE” RE, EFELIEAIRDS MySQLSERI, &
FIRFIIR "B > BR7 , #ANMIREERSLAIERFTE.

BWMALFERNAFEIER. BEF “BR7 , BIRTEARDS MySQLEWEEFHiH

TEIE,

FEHIEFELGIRE, B “WHEMEE"  BIEEBEN ! testrdsdb, FHF&E
RIFEVABIA o

EEOIRMEIREAMRIEY, BE “SQLE” , MALITOIERIED, GJFERDS
MySQLZ%,
CREATE TABLE mysqlcdc (
“order_id® VARCHAR(64) NOT NULL,
‘order_channel® VARCHAR(32) NOT NULL,
‘order_time® VARCHAR(32),
‘pay_amount™ DOUBLE,
‘real_pay’ DOUBLE,
‘pay_time® VARCHAR(32),
‘user_id® VARCHAR(32),
‘user_name’ VARCHAR(32),
‘area_id® VARCHAR(32)

) ENGINE = InnoDB
DEFAULT CHARACTER SET = utf8mb4;

£ 3: BlFE DWS ¥iEREZE

1.

EZCBIEAIDWSEERS .
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152%E EMHgsqlinSITE FiniEiEDWSEEEE

2. WIFIATRSEEDWSERIZNASURE “gaussdb” :
gsql -d gaussdb -h DWSEEEEZEZH I -U dbadmin -p 8000 -W password -r
- gaussdb: DWSEEEFBNABUEEE .

- DWSEEHEEHIL: 155 WIRENERHERIBILHITIREN . AIRIEE A Mhit
&, BIEEAERE ‘AMIAEE” 5% “ARIEEES 7 , INREIZARN
HehbERE, BIEENERE “AMIGIEBiE” 3 “HRiGEES " o INRED
B RAEIOENERE, BIEEN RIEREISEEIE”

- dbadmin: SIEEERIHZENINASIERARS.

- -W: BABERAPZEN,

3. ESMTEOBAUTGSEIZEIERE “testdwsdb”

CREATE DATABASE testdwsdb;

4. HTLATES, BiigaussdbHUREE, EEFHEIZMNEURE “testdwsdb” ,
\q
gsql -d testdwsdb -h DWSEZEZEE I -U dbadmin -p 8000 -W password -r

5 WTUATHRStIER.

create schema test;

set current_schema= test;
drop table if exists dwsresult;
CREATE TABLE dwsresult

(
car_id VARCHAR,
car_owner VARCHAR,
car_age INTEGER ,
average_speed FLOATS,
total_miles FLOAT8

);

TR 4: CIEIERE S RER:
o DIFEDLIZEEERD SRR 15 EE s
a. TERDSEIRfHIE, %R “SCHISIR” , BEXIMAIRDSEFIZIR, HAZ
RDSHEARZERME,

b. £ "EXMEE #Y "EEER PEREGZSLAIRY ML " " HEEER
07 . “RMFAER M “FW’ B8, HEEERESEER,

¢ B “EERERT PHREEBIR, £ ‘ABEMN” FiERinmsuEmg M ER
E’Jf)uk'] fFlan, AEIBAZIMER S “10.0.0.0/167 , MFMRLFRINSD: KR
T 1, KEIEN: WF, WMGERE: TCP, iwOEARIE, 28 IPv4, R
ik 10000/16 BF “HBE” THREZEHEMNEAN,

d. EZFRDOLEEEFE, AENSH-8E “BREE" , ABEREERE, 2
ECERERS , BE AR .

e. HEIREHERAERT, RERFMNERERSH. BRSEUT.
" EEER REBRREREEFERIR. AT dli_rds.
" EMIRIED: IR QISR EZBIZEAIBATI.
" EMIAEZR: RERDSHIEMIAE S
" FR: EERDSHIFM .
" HttsHALUMREFZLERE.

SCRSREA 01 (2024-09-19) IS © ERRAGIRAT 66


https://support.huaweicloud.com/intl/zh-cn/mgtg-dws/dws_01_0093.html
https://support.huaweicloud.com/intl/zh-cn/mgtg-dws/dws_01_0033.html

HUERIRER
FRisE

2 Flink OpenSource SQL {EMlFF &38R

\

g

IR 5: 1=

1T{Fl

1.

2.

g.

SHEETHE, BF ‘BT’ cRILEREREE. %ﬁﬁuu’mﬁ@z
2R, BEEBREENERRTS, SSEERESH: “B%E” BT
[REEEER

B “PAIIEIE” |, EIRRIEROBAT, ARAI9SE: BT EIZAIBA
5, fEIR(EY, BE ‘B2 > UidithibhEEHR” .

£ “MiEES” R, 1RIEbPIRERIRDSIEREEE, =M “RDSH
mibiERDSE M ERZEIRO” , B “Nid” MIXDLIZIRDSMLE 2 E 0L

CUZEDLIEIZDWSHI IR B IS Rkl

a.

b.

EDWSEIBIEHIG, ®iF “EREE” , BEEOIEAIDWSEREZIR, HA
FIDWSHIEAREERH,

£ EAMERT 1 “YuEERM PIREUZEAIRY “AmIPT (‘w07
“HASS” AN ‘ML HIRE EIIAVER Fl ‘TR 58, HE
[REHRIELTRER

BE EERER hIRRERIR, T ‘ANBEHN” RNKUERAT MER
EI’J%)UU {ﬁJizu ARBIAFIREZ S “10.0.0.0/16” , MFMRERINS: 55K
vy S BEiE: oI, tHINGEIR: TCP, iwO{EAIE, 2£8): IPv4, B
s : 10000/16 BE “IHE” STREEHEMNRI.

RDSFIDWSLHI g FR—VPCFIFM =7

i. ==, 479, RDSFIDWSEFITER—VPCFIFM, FRBESCIEIZER
BREE,

i. &, HiTe, RDS*DDWS;&WJ’\”JT_WAVPC%D?WT MESFICIEEIE
R BV RIEIET T B MLE

SROLIEEEHS, EE@U%ME%E ‘BREE , ABEREERE, B
& “IERRERT , BE elE” .
FEeBEReEAE, RERKANERERSH. BASEUT,

" OEEER REBRAEREEEEIR. AT dli_dws,
" RMRIE: EREEE: QISR ESBIZERIAT

" ERAETR: EEDWSHIEIFABE R

" FM: EEDWSHIFM o

" HittSHALUMREFTZRELE.

SUREME, Ph AE’ SRR E . PhOlZHRIRER
B, BEBRERIERRTS, SHERRTN: “BRE" FULi#T
[R5

B “PASIEIR” , EERIFRIASY, ARGIAZERT: SIZEIAZIEIZAIA
5, TER(FYI, S “ES > MidhihEEit” .

£ “MEBY” R, RIEbPIKENRIDWSIEEEE, HlF=HmAN “DWS
AMIP:-DWSI%O” , gd “Iid” MXDLIZIDWSME RS AL

EDLIE IE}I%J , B “YEIVETE > Flink{Elk” , 7EFlink{EBIBRE, $2E

BRI

T‘@ULM?J?@E, ZEBYERE “Flink OpenSource SQL” , &iKES:

FlinkCDCMySQLDWS., i “FiE” , BKEEZIFlink{E I ImiERE -
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3. fEFlink OpenSource SQUEIRIERE, ECEUN TS, Bt EIARE,
- FR/ERABI: SRR CUERRASIREIERAYBAGY .
- Flinkhras: #%&#1.12,
- ®EELRZE: @ik,
- OBSHE: MR E(E AERIOBSHE, RIBIRRIFITOBSIBINRIZIN .
- FFECheckpoint: aifk.,

- FlinkfEl4miEtERim N BIARITELSQL, ARBWELSEUNT . SQLAANE
RS FZRIELIREREN

AR

ATREMEBAYFlinkiRAS91.12, #Flink OpenSource SQLIEERE1.12, ARBIEIE
EEKafka, BEAGEREIERELasticsearch,

BZ2%ZFlink OpenSource SQL 1.12¢I1Z2MySQL CDCiRZEFFlink OpenSource
SQL 1.128I#EDWSLERE .,

create table mysqlCdcSource(
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id STRING
) with (
'connector' = 'mysql-cdc’,
'hostname' = '792.168.12.148 ,--IPE#5RDS MySQLAYSLHEIIP
‘port’ = ' 3306 - IRIIRDS MySQLAYSEAIEH]
'‘pwd_auth_name'= 'xxxxx, --DLINEIZZHIPassword LB IS RINIER TR . (FREERIAENTEE
el EEERSINE .
'database-name' = 'testrdsdb,--RDS MySQLSLAIRIEEZES
'table-name' = 'mysqlcdc--RDS MySQLEEFIRISUREE FHIES
)

create table dwsSink(

order_channel string,

pay_amount double,

real_pay double,

primary key(order_channel) not enforced
) with (

'connector' = 'gaussdb’,

'driver' = 'com.huawei.gauss200.jdbc.Driver',

'url' = 'jdbc:gaussdb:// 7192.168.168.16:8000/ testdwsdb', ---192.168.168.16:8000& 1 5DWSHIA
MIIPFOIRO, testdwsdbIBIZEHIDWSEIEZES

'table-name' = 'test\".\" dwsresult, ---test I BIFZERIDWSZEKHAIschema, dwsresult AXFRAIDWSZE
=1

'pwd_auth_name'= "xxxxx, --DLHUEIEEATPassword £ B ESEANIEZ TR . EREEANMENLTEE
R PR B IR SFNIZERD .

'write.mode' = 'insert'

)i

insert into dwsSink select order_channel, sum(pay_amount),sum(real_pay) from
mysqlCdcSource group by order_channel;

4. BEH BENREE” WRSQUEMKRIEMIN. B “RF” , REFEL. BE ‘B
517 , BEaEl, BAMEWSEIER, BE "SRR FRiUTEl. F5F

WNEfPIREZ R “BITHR7 .
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¥ 6: RIXHIENERER

1. ZERRDSEEBEFIS, £ “SLAISIE” R, ®IFSEJ7EAIRDS MySQLILHA,
BRIBETIRY “B 2 >§i” , HEANHIEEERSLHERF@E,

2. WIANELHIEZHBERZMZE, BE “Ex17 , BIAEARDS MySQLEURZEFH#H

TEE,
3. T:C gfﬂ@ﬂgﬁﬁ)ﬁfﬁﬁ’\ﬁsﬂ’ﬁﬁ, BF ‘SQLEl” , WALUTRIERED, BAN
IHEUE

insert into mysqlcdc values

('202103241000000001','webShop','2021-03-24 10:00:00','100.00','100.00','2021-03-24
10:02:03','0001','Alice','330106'),

('202103241206060001','appShop','2021-03-24 12:06:06','200.00','180.00','2021-03-24
16:10:06','0002','Jason','330106"),

('202103241403000001','webShop','2021-03-24 14:03:00','300.00','100.00','2021-03-24
10:02:03','0003','Lily','330106"),

('202103241636060001','appShop','2021-03-24 16:36:06','200.00','150.00','2021-03-24
16:10:06','0001",'Henry','330106');

4. BE(ERQsqlEnSITEFimERZDWSERIEEC BIZAIDWSEEE,
5. HUTUATamSIEZDWSERFIIBIASURE “testdwsdb” :
gsql -d testdwsdb -h DWSEEEEZREH A -U dbadmin -p 8000 -W password -r

6. HITLUATHS, EHDWSHIEREIE.

select * from test.dwsresult;

ENERSEUT:

order_channel pay_amount real_pay
appShop 400.0 330.0
webShop 400.0 200.0

2.5 M PostgreSQL CDC jRRiEANEIES N\EI DWS

ikl
KIES(IERTFFlink 1.125R7AS

mEfHR
CDCREEHIERIX ( Change Data Capture ) IANREE, BAILUSREREENIESE
TIHER, BEF— RSN EEN S, COCEXIERS IES, wrLTEIE R
T—TERIRME, FIEN94E ( GROUP BY ) . 3EAI¥EE (JOIN) £,
A5 B3 PostgreSQL CDCRZRFK MisPostgreshEHIRTMY,, FHIST(LRIEERES
EIENFIDWSEIEES,

BUiRSRE

1. EBIERDS PostgressEfil, ARAIEIZEHIRDS PostgresEiBEERRAER A : 11
B{AEERI&%E: RDS PostgreSQLEEA[ T,
(1 88
BUZEAYRDS PostgresHUEERRATREETT 11,
2. Be6IEDWSSLH,
BAGIiEDWSERIRIE LASE BIIFEDWS SRS,
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BIMEIFTERE

BIMEFFRTRIESEE?2-6,

2-6 EW & RTE

BN 6RDS Postgres N fEHSETE BN
El 6 00 &5 £

$E5:

$IE6:
£.

LB 1: SIZERT

. BUEERAFY: BUEEDLIEILZTTAIRAGY

: ElIZERDS Postgres##ERE: BJiERDS PostgreshIEIEZEE

: CUEDWSEUERERZR: CU2 AT EIERIDWSEIREMR .

: SRiEeR R ESIRIERE: DL ECIEEIERDSHIDWSHIISTRIZRE, $TIBME,

1=17{EdL: DLIERIEFNZTTFlink OpenSourcefEil,
REHUEFNEIALER: RDS PostgrestIR IEAEUE, EDWS LEEBIZITE

1. ERDLEEEHG, AENSHERE “KIREE > ISR , JHEAIIE
Eiﬁﬁo

ARNIEERE, REREA LMY “WLT” .
£ “WXpAF” RiE, ESEAINIIEESH, BERSHESSEUNT,

HEER: &% “REITE
XiFIn e : F=FEOAMERIE .
BiR: HEERERRIATIETR,
(%8
HERBAIIZIR, SMREEEHFE . ENFZHBNTEK, BFfee2aiE, BFee
PATRRIZTFSL . KERE: 1~1280M=FF,
MIIBHRARDANE, EFESEHERANE,
LAY BASIZERNEIR @AY . “RBHER" HREQk ‘EREARE
5 P
AZSRHEE . M (RIFBOARDAT
IWIRE: H¥EnEiEA “default” .
SHE: EE ‘BEX .
MER: ECERAFIMER . fFlaN, ZeuBc&/910.0.0.0/16,

A E=

PAZURIMIEZABEFNIDMS Kafka. RDS MySQLEEBIRSFRMNEEES, dlE
SRIEEREEREM

Hitt2HRIEREIRFAE .
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4. SHEEME, BE “UAWX" , WAEREEELRE, B B TN
PAFIEUEE

S 2: glJi RDS Postgres #iERE

1. ZERRDSEEEFIS, £ “SLAISIE” RE, ®FSEJ#EAIRDS PostgressLfl,
BERIRETIN “E% >BR" , EAMIESERSIHIEZRA,

2. WALFEFROBEFREMNEBR. 25 “Bx7 , BEIA#EHARDS PostgresHiEZEF
HITEE,

3. #iEEUEELfitestrdsdb,
4. TfrtestrdsdbHUEET, FHEZFRotestdYSchema,
5. B “SQUREE > SQLEf 7, HASQLEIGTmEEIZERDS Postgres®k.,

create table test.cdc_order(
order_id VARCHAR,
order_channel VARCHAR,
order_time VARCHAR,
pay_amount FLOATS,
real_pay FLOATS,
pay_time VARCHAR,
user_id VARCHAR,
user_name VARCHAR,
area_id VARCHAR,
primary key(order_id));

fEPostgred 4T FFISQLIEA ,

ALTER TABLE test.cdc_order REPLICA IDENTITY FULL;

S 3: BlEE DWS HiREMNZRE
1. EEEBIERIDWSEES,
B2EEHgsqlin$ITE FiniEEDWSEEE,

2. BUTLAT S EEDWSEEHNBOABURERE “gaussdb” :
gsql -d gaussdb -h DWSEEEZEZHF -U dbadmin -p 8000 -W password -r

- gaussdb: DWSEEﬂﬁAﬁﬁEF— £

- DWSEEREEIL: 155 IRENSRHERMEUNAITIREL . NSRBI 2Rttt
&R, BlEENsE “/Aﬂlﬁltﬂﬂﬂiﬁ” 8 “RMIipEES”T , RBEEHEKN
iﬂ_’,ijb‘éﬁ, ST NERE “ARAEELE” 3% CARBIEIE” . WSET
SR REIIENER:, BTN “EBMELaEIYEbut”

- dbadmin: GIFEEERNEENIASERAFE.

- -W: BABERAFPNEE,

3. EIMTEOMALI TGS EIEEIEE “testdwsdb”

CREATE DATABASE testdwsdb;
4. WITUAT®S, IBHgaussdbEiERE, EEHCIZERAIEURRE “testdwsdb” .

\q
gsql -d testdwsdb -h DWSEEEEZERH A -U dbadmin -p 8000 -W password -r

5 HITLATSmSeIER,
create schema test;
set current_schema= test;
drop table if exists dws_order;
CREATE TABLE dws_order

order_id VARCHAR,
order_channel VARCHAR,
order_time VARCHAR,
pay_amount FLOATS,
real_pay FLOATS,
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pay_time VARCHAR,
user_id VARCHAR,
user_name VARCHAR,
area_id VARCHAR

)

SR 4: SIRIERRISRER
o  CUEDLIERRDSHILIRRIFE TR

a.

b.

g.

ERDSERIZHIG, 1EIF “SLHIEE” , BEIXIMAIRDSELAIZFR, HANE!
RDSRYEAR(SERH,

£ BEAMERT 1Y EEEET PIRENZSEGIRY ‘Rmibit” | “ SRR
07« “EUFAEZR" 1 “FM’ 51, HEREHRELRER,

BE “EERER" PRREEBR, & “ANSERN” FERINEEAI R
BIAANY . a0, ARBIAFIREZDS “10.0.0.0/167 , MIFNIARINA: LR
W3 1, SRERIEA: AU, MNERE: TCP, ixllEFIE, KB IPv4, &
it79: 10.0.0.0/16, BE “HHE” TAZEEMUIFM.
SROLEEEHE, AEMShESE “BREE" , ABREERE, B
& “IERRERT , BE elE”

EeBEReEAE, RERKANERERESH. BASEUT,

" OEEER REBREREEFEEIR. AT dli_rds.
" MR SRR NS EEEIERIAG

" EEZR: EERDSHEMIAE R

" FM: GEERDSRIFM .

" HittSHA LIRS EEERS .

SHEETNGE, BF ‘BT’ RIS EREREE., PE0ENERIERE
2R, EEBREENERRES, SHEERESH: “BE" BT
REEETR,

BE CRREE > AEE 7, EIRRENNG, AREIEE: IR
FIchEIEAIRNTY, TEIRIED, B “BS > MiditihESHS”

£ ‘i@ Fm, RIEbIRENIRDSIEE(EE, M= “RDSH
matttib:RDSEEREIRO” , B “Mhit” MIXDLIZIRDSMEREAIX

o GIZEEDLIEREEDWSHII R Ry fam

a.

b.

d.

ADWSEEIRHIG, k1R "S5I8 , BECCIEAIDWSERERIR, HA
FIDWSHIEAREERHE,

£ EXER B “BURERMT PIREUZEEAIRY “ImIP” o “ixO” ,
“HAER” @Y ‘ML PIRE ‘EIFAERT 0 “FRC 8, HE
[REERIELBER

BF “EHERERT PHNZRARIR, £ ‘ANBEMN” iRInmBuERAGI R EL
BRI, BN, ARBIBAZIMEZS “10.0.0.0/167 , RUFRIZRIASD: kK
T 1, KE&EA: RWF, WMEE: TCP, iwOEARIE, 2£8: IPv4, R
ikJ9: 10.0.0.0/16, B “HaE” RRZEEMNRM.
RDSFIDWSLHIEFR—VPCFIFM =7

i. =, #1979, RDSHIDWSSEHIERI—VPCHIFK, FEBEEEIEERE
BiRERE .
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LE|5: =Tl

i. 7, HfTe, RDSFIDWSELHIDBIERANVPCRIFMT, UESHICIEEIS
BBV ESRIEEF TIB ML .

ZROLIEEIEH S, EANShEeE ‘BRER” , ABREERT, B

& “1ERBER” %EE “elE” .

Ei%ﬁﬂﬂ’éiﬁﬁﬂ@??ﬁ, EEEANEREZESH . EFSEUT.

" EERER RERRREREISERIR. ARAEATT: dli_dws,
" RMERIRE: EIREE: QUG ESBIZERIAG

" BT EEDWSHIEIFABE =R

" FM: EREDWSHIFM o

" HttsHAUMREFTZLERE.

SHEETHE, BF ‘e’ *Eiimﬁ””ﬁ%ﬁﬁﬂao EE&@ULE’JE&EJ;‘E&
2R, BEEBRERINERRTS, SSHEERESH: ‘BT BT
BELR,

B “RREIE > ASISIE” , EIBSENT, AREIEE: Sl
FUREIEAIRNGY, TEIRIES, B ‘B > MiliibESE”

£ i@ Fm, RIEbPREHIDWSIEREE, Hl=mA “DWS
ARIP:DWSIKHE” , Bdr “Mhid” X DLIZIDWSKLE EI:I_JLo

1. 1EDLIEIRIR%IES, Bk “MEESTE > FlinkfEll” , FEFnk{EVESIBRE, B
“BIERENL”

2. TEOIERAFIRME, FBI%IE “Flink OpenSource SQL” , ZFRESR:
FlinkCDCPostgreDWS . B “HaE” , BEEEEIFlink{EI/JRiE5RmE

3. fEFlink OpenSource SQLIEAVRIEFRE, BEN TS, HSHEGARDD,

FRIERATI: IR CUERBASIRBIZEAIRATY .
Flinkh2~: 1%E3#%1.12,
FEEWVEE: @ik,
OBSHE: IEFREFE HERIOBSH, RIBIERAITOBSHIPRIEM .
FECheckpoint: 4k,
Flink BV REBIEFENEIRAIENSQL, ARFUENWSEINT . SQLFNFE
HNEHEEIRIEXLIRE RIEN
(AR

AEIERRIFlinkhRZA91.12, #Flink OpenSource SQLIEIEE1.12, AREIEHE
TEEKafka, BANEREIESElasticsearch,

i58%Flink OpenSource SQL 1.128I&Postgres CDCEZRFFlink OpenSource
SQL 1.128IZDWSLERE,
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% 2-1 Ellz1T8 805

e

SHIHA

PRERA%Y

BUAESE “HZPAG” , BTLUREIEEEEXAICCER=
BT, HECELITSH,

“UDF Jar” : HRPBENXUDFX 4, TEEFEUDF Jarz il
REEXNAYjare) HEZOBSHES, HiE ‘HUEEIE>I2
FEEE" helEiEFE, BNREESEEERFE.
FRPAELAESQLFIEREN ar@haIEE M HE
5

LFAFELIREWE, FRPREEEREERS T,

SFMEESIRNRIRBSEREREFUFRREY, RASENT
B, BERRIENNSETE. SUSI=RE, REtbeBm4E
‘o

Flinkkir s

BARSHuRAMT:

e 1.10: B{RSQLiELZZS%Flink OpenSource SQL1.10
Bx.

o 1.1;: B{ASQLiEZZ&%Flink OpenSource SQL1.12
Eixo

CU¥=

CUHEADLIINTTE R THENERERTHESH, CUts
EDLIYIHEERN, 1CU=1#24G,
LHRIBCERICUEE iR BTERERICUSL, A BT
H4REBASIRICUHI= .

BIERTCUHE.

HITHEIERANZEITFlink OpenSource SQLE AR AT
BH
izl

BRAFTHASEAFITERT (CUHE-STEHTT ) BI4E.

TaskManager
iR =1

AT & & TaskManageriZiES# .

AEEFLRE FIISH:

o “BATMRRHCUHE” : 8 \TaskManageri FBRIAR
H=E,

e “EATM Slot” : B TaskManager&&aISlotH =,

OBSH##

EFOBSHEATF REFHAFEWHEEE .. checkpointFHE
B, IREFHOBSHERRIENURE, BEHET “OBSIE
3V
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£

SHIHA

REFELEE

REEEBEETIIATERREFRIORS, HEER
HREFRER: “HB&/jobs/logs//EidFFLBIBER"
=
ZE2EENAE, BUEsfTREASERETEE, BEE
NREIETERENLEREUETAEHRITENM
AEEEEE IS
“OBSHE” : IEROBSHATREAFELAFEE. W
RiIERAVOBSIBERIBIUAE, EEHE “OBSIEN” .
el
WNRBERSAIET “FFECheckpoint” 1 “RFEWHZE” , OBS
B —RBEDA] ,

el

{0
HE
Of
IR

=

REEGBEEISESEES, MELENETRERE
REBER, LISMNBHUEREF .
AEEHRIE IS

“ SM NEE@ ” :
EE— I EEMRISMNERR, SMaIEEMYSMNERR, 15
s (ERBENRSHEFER ) + ‘gl 575,

T
Checkpoint

REESAFBIEWRE, FEERTETFCheckpoint (—
MRES ) IREELL,
AEEFERE NS
e “Checkpoint/@)fg” : CheckpointBdRialialfs, 21
B, WMNSEE 1~999999, BKIAMEN30s.
e “Checkpointt®z{” : ZIFUNTRMIED:
- At least once: HEZEDFME—IR,
- Exactly once: SHHXHEAME—R,
e “OBSHE” : EIFOBSHRTIRFERF Checkpoint,
WMMREZEOBSIHEERIENRE, FEHE “OBSIE
3 S
Checkpoint{RFIE1R A “4F8/jobs/checkpoint/{E
AWidFFLRIBR” .
48R
WMRERRIET “FFECheckpoint” #1 “REEEE” ,
OBSIE—IXBEIH ,

SEBMNER

REEGEMSEENERIRE, SELSEMSEmME
B REEL,
AEEFERE TIISH:
o ‘SESHARANRH : RERFEELARARE. B
iR RIS o
- FIR: ZPRXRER.
- BR: BEXERXE.
o “MCheckpointikE” : FERIAIE “FE
Checkpoint” A BB E1ZS .
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S S5
THRIRKFRE | BFiBERRGroupByakWindow s Sy AR BB AT B3R E
A< AOPIEPAR, BOAIRE RTINS,

AR E IR SRS R IR ARROSRER . SR =MRER: “RHR7
‘MERE” M RET

“IREIESREE” R RET B, BB AR
nt” . PEHERERRFIREIEIIOBSIER .

create table PostgreCdcSource(
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id STRING,
primary key (order_id) not enforced
) with (
'connector' = 'postgres-cdc',
'hostname' = '792.168.15.153,--IPE#%IRDS PostgresHIsEfiIP
'port' = '5432 --ix & IRDS PostgresHISLlimC]
'pwd_auth_name'= 'xxxxx, --DLINEIZHIPassword B HIEERINIERZ TR . (FRERIANENLEE
R FEEE R SFNIZERS .
'database-name' = 'testrdsdb',--RDS PostgresSEIRIEIEZES
'schema-name' = 'test',--RDS Postgres#{iEZE FAYschema
'table-name' = 'cdc_order'--RDS PostgresHiEE FHIERSZ
)

create table dwsSink(

order_id string,

order_channel string,

order_time string,

pay_amount double,

real_pay double,

pay_time string,

user_id string,

user_name string,

area_id STRING,

primary key(order_id) not enforced
) with (

'connector' = 'gaussdb’,

'driver' = 'com.huawei.gauss200.jdbc.Driver',

'url' = 'jdbc:gaussdb:// 192.168.168.16:8000) testdwsdb, ---192.168.168.16:8000& &9 DWSHIA
MIPFIiRO, testdwsdbHBIZERIDWSEIRRES

'table-name' = 'test\".\"dws_order', ---test 9 EIZEAIDWSZEHAIschema, dws_order X3 RAIDWS
E 3
'username' = 'xxxxx,--EaDWSLHIKERFREZ
'password' = "xxxxx',-- &5 DWSSL I P 2585
'write.mode' = 'insert'

)i

insert into dwsSink select * from PostgreCdcSource where pay_amount > 100;

4. BE BENREE WRSQUEMKRIEMIN. B “RF° , REFMEWL. BE ‘B
517 , BEsEl, BAMEWSEIEE, BE “YRE" FeiTEl. F5F

WNEIPIREZ R “BITH07 .
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LR 6: RXHIFENERGR

1. BFRRDSEBITHIG, £ “THSE” FEm, ERSEIZEAIRDS PostgressLfl,
ERRETI ‘B2 > BER , BAFIEEERSIEFZRE.

2. WALFIEIHIBRFRZMERL, BF “E5F" , BIE#ARDS Postgres#iEEF

HITEE.
3. T_‘j;%}(ﬁﬂ@ﬂ’ﬂ%@%ﬁﬂ’ﬂ%?"d’ﬁ?& BE ‘SQLEE" , MALUTRIERED, BAN
IHEUE

insert into test.cdc_order values

('202103241000000001','webShop','2021-03-24 10:00:00','50.00','100.00','’2021-03-24
10:02:03','0001",'Alice','330106'),

('202103251606060001','appShop','2021-03-24 12:06:06','200.00','180.00','2021-03-24
16:10:06','0002','Jason','330106'),

('202103261000000001','webShop','2021-03-24 14:03:00','300.00','100.00','2021-03-24
10:02:03','0003','Lily','330106"),

('202103271606060001','appShop’,'2021-03-24 16:36:06','99.00','150.00','2021-03-24
16:10:06','0001','Henry",'330106');

4. EZECLIZEAIDWSEERE,
B2EEHgsqlin$1TE FiRiEREDWSEES,

5. BUTLATanSEEDWSEBFIIEOA SRR “testdwsdb” :
gsql -d testdwsdb -h DWSEEEEZERH A -U dbadmin -p 8000 -W password -r

6. HITLATIER, BEBDWSHIREUE,

select * from test.dws_order;

BRERSEWT:

order_channel order_channel order_time pay_amount real_pay

pay_time user_id user_name area_id

202103251606060001 appShop 2021-03-24 12:06:06 200.0 180.0 2021-03-24
16:10:06 0002 Jason 330106

202103261000000001 webShop 2021-03-24 14:03:00 300.0 100.0 2021-03-24

10:02:03 0003 Lily 330106

2.6 Flink RV SAIREFRERS (REBHER)

B{EES
ATSRIENBLIRFUNKIEALRS, BRE RN LI SR ik

BEP R

1. BPEERBERMRS (SMN) Riggitl@— “E , FEEISERIMRHETE
FHSHNEEBTHP . LAHFEERIERFETE FINSWENBEKITIAER, £
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‘BT . BITRAEER “BFK o
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a. fFEFLink{EBIRAIEZESREIEL .

b. EBBHRIEYI “HRiE” .

¢ TMFESHXFMASHIEE.
EEENSHIIER, SHZEFERTESRE.
SEEMNEIL: --key1 valuel --key2 value2
fBian: EHENBARNSH
--bootstrap.server 192.168.168.xxx:9092
1&8id ParameterTool TGS AN FF7R:

3-5 ETERIZE

o EHEAMFIES?

a. fEFLinkfRUSIFRAREFIETR, HNELIFBERE.
b. 2&E “IETAE’ , MIAEEHAEEEFIAT.
A RRREHRIETAE, ESEREEEREFHESHIOBSHE.

3.3 {§H Flink Jar EAE{EZ| OBS F 415

R
DLURM T FEHBEMJanzfTFlink{El FRIEEIES NEIOBSHIGE ST . AETIIAVARES
RrgiETIEkafka#BIEMEEEANEIOBS, BERS#E B iSRIBEE IR EIEH
WSS
BB EIntell) IDEAFRF AT BN ZE&IDKFIMaven,
(1 #%e8
e MavenTiERIpom xmI4ELBIESEIAVAREGFILES (Flink 1.12) 1 “pom3Z{4ELE” 5
iJz]8
o TARAMZFEILAEFEIAIEIAM .
YR 5SR

o ZEHEDLIZHIAT “2BEE > RSB FBTenant Adminstrator ( 250k

%) o

o  BEAHYERIOBSHIRL A ENS THEIZAIOBSHE .

o {ERFlink1.15ARARIHES RS, FEAFBTEEERE, SUFERIIFlE
'?i-o

FRIRFIESEBENDLIEENR .

Java #HHLES ( Flink 1.15)
e pomXX{&EcE
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<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/xsd/
maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>
<parent>
<groupld>com.huaweicloud</groupld>
<artifactld>dli-flink-demo</artifactld>
<version>1.0-SNAPSHOT</version>
</parent>
<groupld>org.example</groupld>
<artifactld>flink-1.15-demo</artifactld>
<properties>
<flink.version>1.15.0</flink.version>
</properties>
<dependencies>
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-statebackend-rocksdb</artifactld>
<version>${flink.version}</version>
<scope>provided</scope>
</dependency>
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-java</artifactld>
<version>${flink.version}</version>
<scope>provided</scope>
</dependency>
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-table-planner_2.12</artifactld>
<version>${flink.version}</version>
<scope>provided</scope>
</dependency>
<dependency>
<groupld>com.fasterxml.jackson.core</groupld>
<artifactld>jackson-databind</artifactld>
<version>2.14.2</version>
<scope>provided</scope>
</dependency>
</dependencies>
<build>
<plugins>
<plugin>
<groupld>org.apache.maven.plugins</groupld>
<artifactld>maven-assembly-plugin</artifactld>
<version>3.3.0</version>
<executions>
<execution>
<phase>package</phase>
<goals>
<goal>single</goal>
</goals>
</execution>
</executions>
<configuration>
<archive>
<manifest>
<mainClass>com.huawei.dli.GetUserConfigFileDemo</mainClass>
</manifest>
</archive>
<descriptorRefs>
<descriptorRef>jar-with-dependencies</descriptorRef>
</descriptorRefs>
</configuration>
</plugin>
</plugins>
<resources>
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<resource>
<directory>src/main/resources</directory>
<filtering>true</filtering>
<includes>

<include>**/**</include>

</includes>

</resource>

</resources>
</build>
</project>

o AHTEI

package com.huawei.dli;
import com.huawei.dli.source.CustomParallelSource;

import org.apache.flink.api.common.serialization.SimpleStringEncoder;

import org.apache.flink.api.java.utils.ParameterTool;

import org.apache.flink.contrib.streaming.state.EmbeddedRocksDBStateBackend;
import org.apache.flink.core.fs.Path;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.CheckpointConfig;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.streaming.api.functions.sink.filesystem.StreamingFileSink;
import
org.apache.flink.streaming.api.functions.sink.filesystem.rollingpolicies.OnCheckpointRollingPolicy;
import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import java.io.File;

import java.io.lOException;

import java.net.URL;

import java.time.LocalDateTime;

import java.time.ZoneOffset;

import java.time.format.DateTimeFormatter;

public class GetUserConfigFileDemo {
private static final Logger LOG = LoggerFactory.getLogger(GetUserConfigFileDemo.class);

public static void main(String[] args) {
try {
ParameterTool params = ParameterTool.fromArgs(args);
LOG.info("Params: " + params.toString());

StreamExecutionEnvironment streamEnv =
StreamExecutionEnvironment.getExecutionEnvironment();

// set checkpoint

String checkpointPath = params.get("checkpoint.path", "obs://bucket/checkpoint/
jobld_jobName/");

LocalDateTime localDateTime = LocalDateTime.ofEpochSecond(System.currentTimeMillis() /
1000,

0, ZoneOffset.ofHours(8));
String dt = localDateTime.format(DateTimeFormatter.ofPattern("yyyyMMdd_HH:mm:ss"));
checkpointPath = checkpointPath + dt;

streamEnv.setStateBackend (new EmbeddedRocksDBStateBackend());
streamEnv.getCheckpointConfig().setCheckpointStorage(checkpointPath);
streamEnv.getCheckpointConfig().setExternalizedCheckpointCleanup(

CheckpointConfig.ExternalizedCheckpointCleanup.RETAIN_ON_CANCELLATION);
streamEnv.enableCheckpointing(30 * 1000);

DataStream<String> stream = streamEnv.addSource(new CustomParallelSource())
.setParallelism(1)
.disableChaining();

String outputPath = params.get("output.path", "obs://bucket/outputPath/jobld_jobName");

// Get user dependents config
URL url = GetUserConfigFileDemo.class.getClassLoader().getResource("userData/user.config");
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if (url!=null) {
Path filePath = org.apache.flink.util.FileUtils.absolutizePath(new Path(url.getPath()));
try {
String config = org.apache.flink.util.FileUtils.readFileUtf8(new File(filePath.getPath()));
LOG.info("config is {}", config);
// Do something by config
} catch (IOException e) {
LOG.error(e.getMessage(), e);
}
}

// Sink OBS

final StreamingFileSink<String> sinkForRow = StreamingFileSink
forRowFormat(new Path(outputPath), new SimpleStringEncoder<String>("UTF-8"))
.withRollingPolicy(OnCheckpointRollingPolicy.build())
build();

stream.addSink(sinkForRow);

streamEnv.execute("sinkForRow");
} catch (Throwable e) {
LOG.error(e.getMessage(), e);
}
}
}

= 3-8 SHUREA

¥ BH#a¥X 24451
output.pat | #IEES NRIOBS | obs://bucket/output
h it e

checkpoin | checkpointfd obs://bucket/checkpoint
t.path OBSI&E

JAVA HEFHEES ( Flink 1.12)

pomM{4ECE

<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/xsd/
maven-4.0.0.xsd">
<parent>
<artifactld>Flink-demo</artifactld>
<groupld>com.huaweicloud</groupld>
<version>1.0-SNAPSHOT</version>
</parent>
<modelVersion>4.0.0</modelVersion>

<artifactld>flink-kafka-to-obs</artifactld>

<properties>
<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>
<!--Flink fZA-->
<flink.version>1.12.2</flink.version>
<!--)DK pRAS-->
<java.version>1.8</java.version>
<!--Scala 2.11 jRA-->
<scala.binary.version>2.11</scala.binary.version>
<slfdj.version>2.13.3</slf4j.version>
<log4j.version>2.10.0</log4j.version>
<maven.compiler.source>8</maven.compiler.source>
<maven.compiler.target>8</maven.compiler.target>
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</properties>

<dependencies>

<I-- flink -->

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-java</artifactld>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-java_${scala.binary.version}</artifactld>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-statebackend-rocksdb_2.11</artifactld>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>

<!-- kafka -->

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-connector-kafka_2.11</artifactld>
<version>${flink.version}</version>

</dependency>

<l-- logging -->

<dependency>
<groupld>org.apache.logging.log4j</groupld>
<artifactld>log4j-slf4j-impl</artifactld>
<version>${slf4j.version}</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.logging.log4j</groupld>
<artifactld>log4j-api</artifactld>
<version>${log4j.version}</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.logging.log4j</groupld>
<artifactld>log4j-core</artifactld>
<version>${log4j.version}</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.logging.log4j</groupld>
<artifactld>log4j-jcl</artifactld>
<version>${log4j.version}</version>
<scope>provided</scope>

</dependency>

</dependencies>

<build>
<plugins>
<plugin>
<groupld>org.apache.maven.plugins</groupld>
<artifactld>maven-assembly-plugin</artifactld>
<version>3.3.0</version>
<executions>
<execution>
<phase>package</phase>
<goals>
<goal>single</goal>
</goals>
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</execution>
</executions>
<configuration>
<archive>
<manifest>
<mainClass>com.huaweicloud.dli.FlinkKafkaToObsExample</mainClass>
</manifest>
</archive>
<descriptorRefs>
<descriptorRef>jar-with-dependencies</descriptorRef>
</descriptorRefs>
</configuration>
</plugin>
</plugins>
<resources>
<resource>
<directory>../main/config</directory>
<filtering>true</filtering>
<includes>
<include>**/**</include>
</includes>
</resource>
</resources>
</build>
</project>

AN

import org.apache.flink.api.common.serialization.SimpleStringEncoder;

import org.apache.flink.api.common.serialization.SimpleStringSchema;

import org.apache.flink.api.java.utils.ParameterTool;

import org.apache.flink.contrib.streaming.state.RocksDBStateBackend;

import org.apache.flink.core.fs.Path;

import org.apache.flink.runtime.state.filesystem.FsStateBackend;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.CheckpointConfig;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import org.apache.flink.streaming.api.functions.sink.filesystem.StreamingFileSink;

import
org.apache.flink.streaming.api.functions.sink.filesystem.bucketassigners.DateTimeBucketAssigner;
import
org.apache.flink.streaming.api.functions.sink.filesystem.rollingpolicies.OnCheckpointRollingPolicy;
import org.apache.flink.streaming.connectors.kafka.FlinkKafkaConsumer;

import org.apache kafka.clients.consumer.ConsumerConfig;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import java.util.Properties;

/**
* @author xxx
* @date 6/26/21

public class FlinkKafkaToObsExample {
private static final Logger LOG = LoggerFactory.getLogger(FlinkKafkaToObsExample.class);

public static void main(String[] args) throws Exception {
LOG.info("Start Kafka2OBS Flink Streaming Source Java Demo.");
ParameterTool params = ParameterTool.fromArgs(args);
LOG.info("Params: " + params.toString());

// KafkaiEszttik

String bootstrapServers;

// Kafkaigi##¢8

String kafkaGroup;

// Kafka topic

String kafkaTopic;

/] HEREE, REXHSXIZHCheckpointEZ& CheckpointidHARY, A= (ERILACERIERES;
// WNREFEBIAICheckpoint, MEMIECheckpointFFIRLkEEEZR

[/ BYER: LATESTISRITRISUIEIAIEE, WRIRSRIRBEFEEHE

/! EARLIEST\SRERIEIEFIAIEEE, HRIRSIREVBERTEIEHEE
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String offsetPolicy;

/] OBSXM{#HimtH &=, #8zlobs://bucket/path
String outputPath;

// CheckpointifitBE&12, #z{obs://bucket/path
String checkpointPath;

bootstrapServers = params.get("bootstrap.servers", "xxxx:9092,xxxx:9092,xxxx:9092");
kafkaGroup = params.get("group.id", "test-group");

kafkaTopic = params.get("topic", "test-topic");

offsetPolicy = params.get("offset.policy”, "earliest");

outputPath = params.get("output.path", "obs://bucket/output");

checkpointPath = params.get("checkpoint.path"”, "obs://bucket/checkpoint");

try {
/] BIEHUTIRE

StreamExecutionEnvironment streamEnv =

StreamExecutionEnvironment.getExecutionEnvironment();

streamEnv.setParallelism(4);
RocksDBStateBackend rocksDbBackend = new RocksDBStateBackend(checkpointPath, true);
RocksDBStateBackend rocksDbBackend = new RocksDBStateBackend (new

FsStateBackend(checkpointPath), true);

streamEnv.setStateBackend(rocksDbBackend);

// FFIEFlink CheckPointBit &, FFERdEREA CheckPoint, £¥§0ffset{ZE EEZIKafka

streamEnv.enableCheckpointing(300000);

/] BB R checkpointhIEz/)\EFEATE

streamEnv.getCheckpointConfig().setMinPauseBetweenCheckpoints(60000);

// & &checkpointiBAdAtdia)

streamEnv.getCheckpointConfig().setCheckpointTimeout(60000);

/] & &checkpointfz KF & E

streamEnv.getCheckpointConfig().setMaxConcurrentCheckpoints(1);

/] B EEIEGER{REE checkpoint

streamEnv.getCheckpointConfig().enableExternalizedCheckpoints(
CheckpointConfig.ExternalizedCheckpointCleanup.RETAIN_ON_CANCELLATION);

// Source: iEzkafkaZ{IEIR

Properties properties = new Properties();

properties.setProperty("bootstrap.servers", bootstrapServers);
properties.setProperty("group.id", kafkaGroup);
properties.setProperty(ConsumerConfig. AUTO_OFFSET_RESET_CONFIG, offsetPolicy);
String topic = kafkaTopic;

// Bli&kafka consumer
FlinkKafkaConsumer<String> kafkaConsumer =
new FlinkKafkaConsumer<>(topic, new SimpleStringSchema(), properties);
/**
* M Kafka brokers #1f consumer B ( consumer BRI group.id 128 ) IBXHRE SR HA

EESX,

*MRBAES X REE, IPAKBSEREESR auto.offset.reset IRE .
* 15 https://ci.apache.org/projects/flink/flink-docs-release-1.13/zh/docs/connectors/

datastream/kafka/

*/

kafkaConsumer.setStartFromGroupOffsets();

/[1&kafka IINEHRIR

DataStream<String> stream =

streamEnv.addSource (kafkaConsumer).setParallelism(3).disableChaining();

/] SIS IR
final StreamingFileSink<String> sink = StreamingFileSink
/] BRI R S1TREIE
forRowFormat(new Path(outputPath), new SimpleStringEncoder<String>("UTF-8"))
/] BRI EI SRS, parqueti§tiant
//.forBulkFormat(new Path(outputPath), ParquetAvroWriters.forGenericRecord(schema))
/] IEEBENX @ Hces
.withBucketAssigner(new DateTimeBucketAssigner<>())
|/ IEERENHRNE
.withRollingPolicy(OnCheckpointRollingPolicy.build())
build();
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// Add sink for DIS Consumer data source
stream.addSink(sink).disableChaining().name("obs");

// stream.print();

streamEnv.execute();

} catch (Exception e) {
LOG.error(e.getMessage(), e);
}
}
}
& 3-9 25
SHH BE&FaXY 24451
bootstrap. | kafkaiZEigZttbit | kafkafRs3 Pttt 1:9092, kafkafRSS Pt
servers 2:9092, kafkaf5%3|Pihilt3:9092
group.id | kafkaiEZ4HE WN=mikafkaiE#&4E f9test-group
topic kafkaiEZ&topic | aNZAukafkajEZtopic/gtest-topic
offset.poli | kafkafJoffset | #1=ATkafkafJoffsetZkh& Hearliest
cy RE
output.pat | #HES AHIOBS | obs://bucket/output
h s
checkpoin | checkpointfy obs://bucket/checkpoint
t.path OBSH&R
RIFIETT

N REFRF ARG, SEFlink JarfRll FF ARG REFTEAARE LEZIDLI
=17, BERXNOBSIE FEAAEXRIEIRESR

3.4 {EH Flink Jar iEREFF2 SASL_SSL TAUFRY Kafka

Wiz

MR

BRAFA

ATRIENBEAFlink JanZEiEZ B SASL_SSLIAIERIKafkafUR{E % o

WNEE{ERIFlink OpenSource SQLIEIEFESASL_SSLIAIERIKafka, 152%Flink SQLIE
iES&E-KafkajEZk.

o EEDLIZFHIBWEL T EARY,
o BMXTKafkast®l, FFE T SASL_SSLIAIE,
o EEDLIGIERIZREEERFHLIENS, FHBRDLIBAZIFOKafkaiERE,

o EREFESASL_SSLAYKafka, TR BTBELREFE, TEXIMNAIpropertiesdhERT
EEEtruststore SHERIIRIR o
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o A fkconsumer/producer&BEfEtaskmanager2H#147HY, FrLAZEIRENZ!
taskmanagerXdiZcontainer FtruststoreX{4HHIERIR, EVIRLENSESIA
propertiesf A 8EERL o

e kafka sourcemJLAfEopenE5|\ ,

3-6 ¥£EY kafka source

kafka_to_kafka

e kafka sinkAJLAfEinitializeStateEB5| \ .

3-7 ¥£BYX kafka sink

BIFPRR

ST MKafkaLBIHNEANSERE FHSSUES, BIEREHEFRIclinet jks3Z 4 EIEE!
OBS,

STRERA 01 (2024-09-19) IREUE © ERREARBIRAS 38



HURRIRER
FkisE

3 Flink Jar /BN &38R

3-8 &k SSLEH

EEER

(W]
||||||
i
e}
i3]

H
il
[l
III|
1l
i
y
i
1t
1

O

H£I;2 EDLEZFIG, I “HIEEE > BFEEE” , BE ‘927 , tlclinetjksxIRAY

EFRE.

FESHRIESIRAA:

o A File

o OBSHER: clinetjksEF7ERYOBSIEIR o
o PDEBIR: BENDELEREEHDHEBR,
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3-9 BIIE clinet.jks

HIEEFe

2 =siel JAR PyFile ﬂ ModelFile

Smas oEFaE Fom

EFA#ESNEENASEEETRIN, AIENSIREA T

|3 BREIRIEBITE, EOLIEHIE, 17 “‘HUREE > BEFa81E” , Bk “6ig” , 8l
Z2Flink Jard N IREFE . (XH9HEHIiESE Kafaka ToKafakaExample.javat¥f) .
SinkKafkaProducer.java#¥.... SourceKafkaConsumer.java...,

FESHANESIREA:

o I3 JAR

e OBSHER: Flink JarFRTEHIOBSERIR,

o PNEZR: BENDEFEEESENDHEZIR.

SZHERRZS 01 (2024-09-19) IS © EREAGIRAD] 00



iR
Fxisrm 3 Flink Jar Rl FFA&$ER

3-10 832 Flink Jar MRS
tlEEFa

2= “ PyFile File ModelFile

EFARESNERNASEEEFI, FEEREmA Lt

ZH4 EDLIEFIG, 1TH “BUREE > EFEEE” , BE ‘@Y , i@
KafkaToKafka.propertiesxd M HIFERE . KIDHEFIESE
«KafkaToKafkaExample.pro...,

FESHHEERA:

o HZEHY: File

e OBSER{Z: KafkaToKafka.propertiesFRi{EHIOBSHEIR .
o DHBIR: BEMDHIEREHENDHBIR
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3-11 8 KafkaToKafka.properties &8

SIEEFE

a=E JAR PyFile ﬂ ModelFile

'KafkaToKafka properties B

EFARERNERNAREEEFN, ATSEEIALLE

S5 Bl3EFlink JarfEFHIE1T
BlIEZEFlink JarfEll, FENFRER . EfkEiSHEiR S BEEISNFlink Jar, FHEE

E
FESHRIESIRAA:

o  FRERAZI: EIZFFlink JarfELZEFTHIBATI

o [NAEER: BHEXREFE

o EX: IHTE

o KZ: WMAXRSZHREERSHIIR (SHERT=ESRE) -

. %{ﬂﬂ,ﬁ‘@ﬁf{{#: BEXARES . 1R B2ANLSRAS \RjksFpropertiesX
%o

e Flinkhra~: 1.10

SASRRAS 01 (2024-09-19) WA © LR ABIRAE] 102



iR
Fxisrm 3 Flink Jar Rl FF4&4ER

3-12 BIE Flink Jar {EL

test kafka2kafka [2=10)

ID: 34573 fel=EEL: Flink Jar

*|EEE @ fflink_demo-1.0-SNAPSHOT-jar-with-depen | EERSiEEnE

HEE kafka_to_kafka KafkaToKafkaExample

® Vclient jks -

{KafkaToKafka. properties
Flinkiz= 1.10 -

ifesm

$I6 HERRK.
TR TFz1TRIRZSAT, MIkafka source.topickiZEIE, JoilFkafka sink.topicBEZUL
BIEUE.

3-13 EERIHMES

test_Kafkazkafka

c s N
1034578 | USSR Fink Jar
FRALENS £330 AT 1#%AE JETAS S

c
£ o) BAHTR 7= wE RESS Wi REOCRE  RENTPH  EROCRN  BEROTOR AR BRI
Source: ktka_source 1481 ' fofolalJofelo[olo] = @ o8 0 oe 202207110
Sine katea_sink 148t 1 fofolal[ofalo[olo] e @ 101 0 oe 1 w8 202207119
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JAVA HHUHEHS

3-14 &% kafka sink.topic

BRHTIEX

TopicEER
2l 0
FEE 0
BIEEATE 2022/07/1915:2418 GMT=08:00
£EF B2 (B) ¢ 10 O s5izE
Key
Value
Jtestabc
TR
o pomM{HHECE

<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://maven.apache.org/POM/4.0.0"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/xsd/

maven-4.0.0.xsd">
<parent>

<artifactld>Flink-demo</artifactld>
<groupld>com.huaweicloud</groupld>
<version>1.0-SNAPSHOT</version>

</parent>
<modelVersion>4.0.0</modelVersion>

<artifactld>flink-kafka-to-obs</artifactld>

<properties>

<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>
<!--Flink fRZA-->
<flink.version>1.12.2</flink.version>

<!--)DK pRAS-->

<java.version>1.8</java.version>

<!--Scala 2.11 jRA-->
<scala.binary.version>2.11</scala.binary.version>
<slf4j.version>2.13.3</slf4j.version>
<log4j.version>2.10.0</log4j.version>
<maven.compiler.source>8</maven.compiler.source>
<maven.compiler.target>8</maven.compiler.target>

</properties>

<dependencies>

<l-- flink -->

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-java</artifactld>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>
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<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-java_${scala.binary.version}</artifactld>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-statebackend-rocksdb_2.11</artifactld>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>

<!-- kafka -->

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-connector-kafka_2.11</artifactld>
<version>${flink.version}</version>

</dependency>

<l-- logging -->

<dependency>
<groupld>org.apache.logging.log4j</groupld>
<artifactld>log4j-slf4j-impl</artifactld>
<version>${slf4j.version}</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.logging.log4j</groupld>
<artifactld>log4j-api</artifactld>
<version>%${log4j.version}</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.logging.log4j</groupld>
<artifactld>log4j-core</artifactld>
<version>%${log4j.version}</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.logging.log4j</groupld>
<artifactld>log4j-jcl</artifactld>
<version>%${log4j.version}</version>
<scope>provided</scope>

</dependency>

</dependencies>

<build>
<plugins>
<plugin>
<groupld>org.apache.maven.plugins</groupld>
<artifactld>maven-assembly-plugin</artifactld>
<version>3.3.0</version>
<executions>
<execution>
<phase>package</phase>
<goals>
<goal>single</goal>
</goals>
</execution>
</executions>
<configuration>
<archive>
<manifest>
<mainClass>com.huaweicloud.dli.FlinkKafkaToObsExample</mainClass>
</manifest>
</archive>
<descriptorRefs>
<descriptorRef>jar-with-dependencies</descriptorRef>
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</descriptorRefs>
</configuration>
</plugin>
</plugins>
<resources>
<resource>
<directory>../main/config</directory>
<filtering>true</filtering>
<includes>
<include>**/**</include>
</includes>
</resource>
</resources>
</build>
</project>

KafkaToKafkaExample.javat£45l
package kafka_to_kafka;

import org.apache.flink.api.common.serialization.SimpleStringSchema;

import org.apache.flink.api.java.utils.ParameterTool;

import org.apache.flink.contrib.streaming.state.RocksDBStateBackend;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.CheckpointConfig;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache kafka.clients.consumer.ConsumerConfig;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import java.util.Properties;

public class KafkaToKafkaExample {
private static final Logger LOG = LoggerFactory.getLogger(KafkaToKafkaExample.class);

public static void main(String[] args) throws Exception {
LOG.info("Start Kafka2Kafka Flink Streaming Source Java Demo.");
String propertiesPath = KafkaToKafkaExample.class.getClassLoader ()
.getResource("userData/KafkaToKafka.properties").getPath();
ParameterTool params = ParameterTool.fromPropertiesFile (propertiesPath);
LOG.info("Params: " + params.toString());

// KafkaiEsgik

String bootstrapServers;

// Kafkaji§#s4a

String kafkaGroup;

// Kafka topic

String sourceTopic;

String sinkTopic;

/] BEERR, REH2KIEHECheckpointal & CheckpointidH#iRY, ZA=ERILECERIZRRS;

/! WRFEEMAICheckpoint, NMMIECheckpointFFIALEEEHZR

[/ BYER: LATESTISRITRISUIEIRIEE, WRIRSRIRBEFEEHE

/! EARLIEST\EGRERIEIEFIAIEZ, HWRIESIREUBERFTERNEEE

String offsetPolicy;

// SASL_SSLHEXECEIN, REjaasMcSHNZS, usernameflipassword AtlEKafkasLflidig+ S
SASL_SSLEHMENRIFFEFEN,

/] ECUEESASL_SSLAAFRZERRAFEMIERE . ST,

// org.apache.kafka.common.security.plain.PlainLoginModule required

// username="yourUsername"

// password="yourPassword";

String saslUaasConfig;

// Checkpointaith &=, #&zLobs://bucket/path

String checkpointPath;

bootstrapServers = params.get("bootstrap.servers", "xxx:9093,xxx:9093,xxx:9093");
kafkaGroup = params.get("source.group", "test-group");
sourceTopic = params.get("source.topic", "test-source-topic");
sinkTopic = params.get("sink.topic", "test-sink-topic");

offsetPolicy = params.get("offset.policy”, "earliest");
saslJaasConfig = params.get("sasl.jaas.config",
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"org.apache.kafka.common.security.plain.PlainLoginModule "
+ "required\nusername=\"yourUsername\"\npassword=\"yourPassword\";");
checkpointPath = params.get("checkpoint.path”, "obs://bucket/path");

try {
/] BIEERITIRE
StreamExecutionEnvonment streamEnv =
StreamExecutionEnvironment.getExecutionEnvironment();

RocksDBStateBackend rocksDbBackend = new RocksDBStateBackend(checkpointPath, true);

streamEnv.setStateBackend(rocksDbBackend);

/] FFBFlink CheckPointEe &, FFigRt&E & CheckPoint, 2i§0ffsetfSE @ EIKafka

streamEnv.enableCheckpointing(300000);

/] BB R checkpointhIEz/)\ElFEATE

streamEnv.getCheckpointConfig().setMinPauseBetweenCheckpoints(60000);

// & & checkpointiBAdhAtdia)

streamEnv.getCheckpointConfig().setCheckpointTimeout(60000);

// & &checkpointfz KF & E

streamEnv.getCheckpointConfig().setMaxConcurrentCheckpoints(1);

/] B EFIEGER{REE checkpoint

streamEnv.getCheckpointConfig().enableExternalizedCheckpoints(
CheckpointConfig.ExternalizedCheckpointCleanup.RETAIN_ON_CANCELLATION);

// Source: iEEkafkaZIEIR

Properties sourceProperties = new Properties();
sourceProperties.setProperty("bootstrap.servers", bootstrapServers);
sourceProperties.setProperty("group.id", kafkaGroup);
sourceProperties.setProperty("sasl.jaas.config", sasUaasConfig);
sourceProperties.setProperty("sasl.mechanism", "PLAIN");
sourceProperties.setProperty("security.protocol”, "SASL_SSL");
sourceProperties.setProperty("ssl.truststore.password", "dms@kafka");
sourceProperties.setProperty("ssl.endpoint.identification.algorithm", "");
sourceProperties.setProperty(ConsumerConfig. AUTO_OFFSET_RESET_CONFIG, offsetPolicy);

// Bli&kafka consumer
SourceKafkaConsumer<String> kafkaConsumer =
new SourceKafkaConsumer<>(sourceTopic, new SimpleStringSchema(), sourceProperties);

/**
* M Kafka brokers 514 consumer B ( consumer [@£9H group.id 88 ) 123 REEHTFFA
ERSX,

*MRBAZSXBREE, IPABSEREEDRY auto.offset.reset IRE .

* 15 https://ci.apache.org/projects/flink/flink-docs-release-1.13/zh/docs/connectors/
datastream/kafka/

*/

kafkaConsumer.setStartFromGroupOffsets();

[/H&kafka IIAEUEIR
DataStream<String> stream =
streamEnv.addSource (kafkaConsumer).name("kafka_source").setParallelism(1).disableChaining();

// Sink: i&E#EkafkaZiEiC

Properties sinkProperties = new Properties();
sinkProperties.setProperty("bootstrap.servers", bootstrapServers);
sinkProperties.setProperty("sasl.jaas.config", sasUaasConfig);
sinkProperties.setProperty("sasl.mechanism", "PLAIN");
sinkProperties.setProperty("security.protocol”, "SASL_SSL");
sinkProperties.setProperty("ssl.truststore.password", "dms@kafka");
sinkProperties.setProperty("ssl.endpoint.identification.algorithm", "");

// BlgEEkafka producer
SinkKafkaProducer<String> kafkaProducer = new SinkKafkaProducer<>(sinkTopic, new
SimpleStringSchema(),
sinkProperties);

/[1&kafka BIANEHREIC

stream.addSink(kafkaProducer).name("kafka_sink").setParallelism(1).disableChaining();

// stream.print();
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streamEnv.execute();
} catch (Exception e) {
LOG.error(e.getMessage(), e);
}
}
}

e SinkKafkaProducer.javat£4l
package kafka_to_kafka;

import org.apache.flink.api.common.serialization.SerializationSchema;
import org.apache.flink.runtime.state.FunctionlnitializationContext;
import org.apache.flink.streaming.connectors.kafka.FlinkKafkaProducer;

import java.util.Properties;
public class SinkKafkaProducer<IN> extends FlinkKafkaProducer<IN>{

public SinkKafkaProducer(String topicld, SerializationSchema<IN> serializationSchema, Properties
producerConfig) {
super(topicld, serializationSchema, producerConfig);

@Override
public void initializeState(FunctionlInitializationContext context) throws Exception {
String jksPath = SinkKafkaProducer.class.getClassLoader().getResource("userData/
client.jks").getPath();
producerConfig.setProperty("ssl.truststore.location", jksPath);
super.initializeState(context);
}
}

e SourceKafkaConsumer.javatEfl
package kafka_to_kafka;

import org.apache.flink.api.common.serialization.DeserializationSchema;
import org.apache.flink.configuration.Configuration;
import org.apache.flink.streaming.connectors.kafka.FlinkkafkaConsumer;

import java.util.Properties;
public class SourceKafkaConsumer<T> extends FlinkKafkaConsumer<T> {

public SourceKafkaConsumer(String topic, DeserializationSchema<T> valueDeserializer, Properties
props) {
super(topic, valueDeserializer, props);

}

@Override
public void open(Configuration configuration) throws Exception {
String jksPath = SourceKafkaConsumer.class.getClassLoader().getResource("userData/
client.jks").getPath();
super.properties.setProperty("ssl.truststore.location”, jksPath);
super.open(configuration);

}

e KafkaToKafkaExample.propertiest££

bootstrap.servers=xxx:9093,xxx:9093,xxx:9093

checkpoint.path=obs://bucket/path

source.group=swg-test-group

source.topic=topic-swq

sink.topic=topic-swqg-out

sasl.jaas.config=org.apache.kafka.common.security.plain.PlainLoginModule required\n\
username="xxxx"\n\
password="xxxx";

SASRRAS 01 (2024-09-19) WA © LR ABIRAE] 108



HURRIRER
FRisE

3 Flink Jar /BN &38R

3.5 {88FH Flink Jar i£E DIS FF&ISE

Wiz

MRS

BRI

ATRIENBETFlink 1.12hRAAIFlink JarfEUEE DISEIRAVRIE %

Flink 1.12kixAFlink Opensource SQLIEN Az 1FHFADLIIZ A connectoriZEDIS,
EEF S FER AR EREN G X,

Flink 1.154BEZ(FRIDISIRSS, #2IUEECDMS kafkal#FE. i5&% Kafka

connector,

EEDLIEFISML T @A .
EWXLTDISEE ., FEDISEE,
BPTEERFlink 1.125RZAS, WKERAIDIs connectorhR ANEZAETF2.0.1, FHL
f82%EDISFlinkConnectortlfk#fi, tN{aECE connector, FHSEEHTENXFlink
Streaming{EJL.
mERY:
FIZENDIS, BfEcEgroupld, NEEIRFIEDISH “AppEIE” HElEEAIAPPETR.

152048 disToDis.propertiest{fE £ kYjarEF, ERBEGFXTF
disToDis.propertiesfJi&12, WNRMEjar@s, KBS AZIdisToDis.properties
iV

BIEFREAIDISEE, BARESEDISEE.

ADISESIE, F1FF “AppBIE > 6IiEApp” , IEESAppEIR, AppBIRTNHIE
K3 ha9groupld,

3-15 BlE App

BIEEFlink JarXI R A9FEFE o

EDLIZHIE, 17 “HUEEIE > BEFEER , 2F ‘QIEERE” , eI
Flink JarfsRZAYREFE . KIBHEHIIEZSE FlinkDisToDisExample.javatEf,
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SIEEFE
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EFARESNEENASEREFI, FIENSREMAA
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2= 3-11 BIJ%2 disToDis.properties X HFEFEEES KA

SHZ | WA BN
118
BRE | MIERIEEEMNTR: File

e JAR: FHRFjarX{&
e PyFile: FFPPython3Z{4

e File: APNH&
e ModelFile: FHPAIRERIZH
OBSE§ | IEZEXNIZFEHIOBSIER . disToDis.pro
7 - pertiesPR1E
o TEROBIRH HEEOBSRETRE. LoBsH
o IINEENI. e
PDEE | e %R “‘BEHAE” : FEEREENSAE. BHENXDHE
\ N “ = ” A 0 EY A v
i o BT OIEEIAA” : AENEE X HESER. %’%ﬁggﬁ
o EIR “AHE”  AEBXIFIWMANEZIR, Ro

3-17 BlE disToDis.properties Xt HIFEFE

LEERFS
2] JAR PyFile ﬂ ModelFile
|
OBSEER IdisToDis.properties B

4. BIEEFlink JarfEMFHZETT

FIESECEFlink JarfEll , £ R FHFIREL T2 EIEATFlink JarslF, &
BERE ik B3 el RpropertiesX {4, FHisEER.
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JAVA =H1CES

e DIS Flink ConnectorfB&{K#5i

<dependency>
<groupld>com.huaweicloud.dis</groupld>
<artifactld>huaweicloud-dis-flink-connector_2.11</artifactld>
<version>2.0.1</version>
<exclusions>
<exclusion>
<groupld>org.apache.flink</groupld>
<artifactld>*</artifactld>
</exclusion>
<exclusion>
<groupld>org.apache.logging.log4j</groupld>
<artifactld>*</artifactld>
</exclusion>
</exclusions>
</dependency>

o pomM{HHECE
<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/xsd/
maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>

<groupld>org.example</groupld>
<artifactld>Flink-dis-12</artifactld>
<version>1.0-SNAPSHOT</version>

<properties>
<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>
<!--Flink hrAs-->
<flink.version>1.12.2</flink.version>
<!--)DK pRZAS-->
<java.version>1.8</java.version>
<!--Scala 2.11 frA&-->
<scala.binary.version>2.11</scala.binary.version>
<slf4j.version>2.13.3</slf4j.version>
<log4j.version>2.10.0</log4j.version>
<maven.compiler.source>8</maven.compiler.source>
<maven.compiler.target>8</maven.compiler.target>
</properties>

<dependencies>
<l-- dis -->
<dependency>
<groupld>com.huaweicloud.dis</groupld>
<artifactld>huaweicloud-dis-flink-connector_2.11</artifactld>
<version>2.0.1</version>
<exclusions>
<exclusion>
<groupld>org.apache.flink</groupld>
<artifactld>*</artifactld>
</exclusion>
<exclusion>
<groupld>org.apache.logging.log4j</groupld>
<artifactld>*</artifactld>
</exclusion>
</exclusions>
</dependency>

<!-- flink -->

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-java</artifactld>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>
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<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-java_${scala.binary.version}</artifactld>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-statebackend-rocksdb_2.11</artifactld>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>

<l-- logging -->

<dependency>
<groupld>org.apache.logging.log4j</groupld>
<artifactld>log4j-slf4j-impl</artifactld>
<version>${slf4j.version}</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.logging.log4j</groupld>
<artifactld>log4j-api</artifactld>
<version>%${log4j.version}</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.logging.log4j</groupld>
<artifactld>log4j-core</artifactld>
<version>%${log4j.version}</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.logging.log4j</groupld>
<artifactld>log4j-jcl</artifactld>
<version>%${log4j.version}</version>
<scope>provided</scope>
</dependency>
</dependencies>

<build>
<plugins>
<plugin>
<groupld>org.apache.maven.plugins</groupld>
<artifactld>maven-assembly-plugin</artifactld>
<version>3.3.0</version>
<executions>
<execution>
<phase>package</phase>
<goals>
<goal>single</goal>
</goals>
</execution>
</executions>
<configuration>
<archive>
<manifest>
<mainClass>com.flink.FlinkDisToDisExample</mainClass>
</manifest>
</archive>
<descriptorRefs>
<descriptorRef>jar-with-dependencies</descriptorRef>
</descriptorRefs>
</configuration>
</plugin>
</plugins>

SASRRAS 01 (2024-09-19) WA © LR ABIRAE] 115



HURRIRER
FkisE

3 Flink Jar BNk FF &35

<resources>
<resource>
<directory>../main/config</directory>
<filtering>true</filtering>
<includes>
<include>**/**</include>
</includes>
</resource>
</resources>
</build>
</project>

FlinkDisToDisExample.javat ] ( Af&ZBENFlink Streaming{Edl )

package com.flink;
import com.huaweicloud.dis.DISConfig;
import com.huaweicloud.dis.adapter.common.consumer.DisConsumerConfig;

import org.apache.flink.api.common.serialization.SimpleStringSchema;
import org.apache.flink.api.java.utils.ParameterTool;

import org.apache.flink.contrib.streaming.state.RocksDBStateBackend;
import org.apache.flink.runtime.state.filesystem.FsStateBackend;
import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.CheckpointConfig;
import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.streaming.connectors.dis.FlinkDisConsumer;
import org.apache.flink.streaming.connectors.dis.FlinkDisProducer;
import org.apache.flink.util. TernaryBoolean;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import java.io.lOException;
import java.text.SimpleDateFormat;
import java.util.Collections;

/**
* Read data from dis and then write them into another dis channel.
public class FlinkDisToDisExample {
private static final Logger LOG = LoggerFactory.getLogger(FlinkDisToDisExample.class);

public static void main(String[] args) throws IOException {
LOG.info("Read data from dis and write them into dis.");
String propertiesPath = FlinkDisToDisExample.class.getClassLoader ()
.getResource("userData/disToDis.properties").getPath();
ParameterTool params = ParameterTool.fromPropertiesFile (propertiesPath);

// DIS&Ri#T5 2, 4 https://dis.cn-north-1.myhuaweicloud.com
String endpoint = params.get("disEndpoint");

// DISBRSSFREXIHID, %0 cn-north-1

String region = params.get("region");

/] FBFRIAK

String ak = params.get("ak");

/1 FBFAISK

String sk = params.get("sk");

/] BFRSIREID

String projectld = params.get("projectld");

/] YEFsourceIDISTBIEZTR

String sourceChannel = params.get("sourceChannel");
/] YERSinkBIDISBIEZ TR

String sinkChannel = params.get("sinkChannel");

[ EEERE, REHDRXIEHCheckpointzi & Checkpointid iR, FS{FRALLEERIRAS; WMRFE

BRAEICheckpoint, NS MItECheckpointFFIALREEEZE
/| BYES: LATEST MNEHAVHIEFHREE, LRESZREETEELE
/] EARLIEST MEZERIEUETHAEZ, WRIBSREVBEFIEINEREE
String startingOffsets = params.get("startOffset");
[ EEERR, B—NEEETHREER D URREEE— N EE
String groupld = params.get("groupld");
// CheckpointiaitB &=, #&zLobs://bucket/path/
String checkpointBucket = params.get("checkpointPath");
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// DIS Config

DISConfig disConfig = DISConfig.buildDefaultConfig();
disConfig.put(DISConfig.PROPERTY_ENDPOINT, endpoint);
disConfig.put(DISConfig.PROPERTY_REGION_ID, region);
disConfig.put(DISConfig.PROPERTY_AK, ak);
disConfig.put(DISConfig.PROPERTY_SK, sk);
disConfig.put(DISConfig.PROPERTY_PROJECT_ID, projectld);
disConfig.put(DisConsumerConfig. AUTO_OFFSET_RESET_CONFIG, startingOffsets);
disConfig.put(DisConsumerConfig.GROUP_ID_CONFIG, groupld);

/| REEMEFSHEEREFHMEER (7)) , BEEE HBEEK, TS
disConfig.put(FlinkDisConsumer.KEY_PARTITION_DISCOVERY_INTERVAL_MILLIS, "10000");

SimpleDateFormat dateTimeFormat = new SimpleDateFormat("yyyy-MM-dd_HH-mm-ss");
String time = dateTimeFormat.format(System.currentTimeMillis());
String checkpointPath = checkpointBucket + time;

try {

StreamExecutionEnvironment env =
StreamExecutionEnvironment.getExecutionEnvironment();

// & & checkpoint

RocksDBStateBackend rocksDBStateBackend = new RocksDBStateBackend (new

FsStateBackend(checkpointPath),

TernaryBoolean.TRUE);

env.setStateBackend(rocksDBStateBackend);

// FFIEFlink CheckPointBit &, FFERtEREACheckPoint, £¥§0ffset{ZE L ZIKafka

env.enableCheckpointing(180000);

/] BB R checkpointhIEz/)\EFEATE

env.getCheckpointConfig().setMinPauseBetweenCheckpoints(60000);

// & & checkpointiBAtAdia)

env.getCheckpointConfig().setCheckpointTimeout(60000);

// & &checkpointfz KF & E

env.getCheckpointConfig().setMaxConcurrentCheckpoints(1);

/] B EEIEGER{REE checkpoint

env.getCheckpointConfig().enableExternalizedCheckpoints(
CheckpointConfig.ExternalizedCheckpointCleanup.RETAIN_ON_CANCELLATION);

FlinkDisConsumer<String> consumer =
new FlinkDisConsumer<>(
Collections.singletonList(sourceChannel), new SimpleStringSchema(), disConfig);
DataStream<String> sourceStream = env.addSource(consumer, "disSource");

FlinkDisProducer<String> producer = new FlinkDisProducer<>(
sinkChannel, new SimpleStringSchema(), disConfig);
sourceStream.addSink(producer).disableChaining().name("dis-to-dis");

env.execute();
} catch (Exception ex) {
LOG.error(ex.getMessage(), ex);

}
}
}
e disToDis.propertiest¥ffll (;£&: groupldBYE L1 FEIZEAIAPpZFR )
(1 #e8

INERRYakFIskiE R EN R B AN BB RANLENE, BNAEREN HaE
WMRLZEFEXFN, (ERINEE, HREE.

# disprEE=A%endpoint, %0 https://dis.cn-north-1.myhuaweicloud.com
disEndpoint=xx

# DISERSSPRFEXIZID, 0 cn-north-1

region=xx

# FAFRIAK

ak=xx

# FAFRISK

sk=xx

# id7Rfl: 6m3nhAGTLXmNfZ4HOit

projectld=xx

# {E9sourcedVdisiEi&E, #: OpenSource_outputmTtkR
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sourceChannel=xx

# {ERsinkfdisi@iE, al: OpenSource_disQFXD
sinkChannel=xx

# disiH#84H, FERAITEdisRIAppsHElE

groupld=xx

# HEER, NRIFAEZEEEARLIESTINSHFFIAHEELATEST
startOffset=LATEST

# flink{RfFEcheckpointfJi&12
checkpointPath=obs://bucket/path/

Q: REITEY, EITASHENTREER, NIZEARR?
java.lang.NoSuchMethodError: org.apache.flink.api.java.ClosureCleaner.clean(Ljava/lang/Object;Z)V
A: ZOBRER AFTEERhuaweicloud-dis-flink-connector_2.11jRANT KSR,
1B1ERE2.0.1 R LA ERRA

Q: =fTEIVIZEYDISEURERY, TixiEHEEETaskmanagerfUiziTHEFRBUT
REEER, NIZEARRR?

ERROR com.huaweicloud.dis.adapter.common.consumer.Coordinator []1 - Failed to
getCheckpointAsync, error : [400 : {"errorCode":"DIS.4332","message":"app not found. "}], request :
[{"stream_name":"xx","partition_id":"shardld-0000000000","checkpoint_type":"LAST_READ","app_nam
e":"xx"}]

A iz|alER = E /9B DISEUERR AR group.idEDISRIAppsHFH IR B ieRIEIE .
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Flink (Pl ZEln=HAAES

4.1 Flink Opensource SQL {5/ DEW S18i50EE
B2

Ui

=S

%

DL Flink{EL A HEEEB ARIMysqlskDWSAT, EZE#EconnectorPiRBEKS . &
BEREHN. ERKSEHEEERTSENREIE, TEMINEIE, LURERFS
HIRRFAZ S,

HUEINZZARSS ( Data Encryption Workshop, DEW) . ={EEEIERSS ( Cloud
Secret Management Service, CSMS) , IRt—HMZ=e. 5. 25 HEFAZEE
BEDR.

AP NAEFETEREERSS, &, 18R, B, BREE, BNSCIigsi
SREN=EGEPNSG—EE, GBRIEFERIDsIANEEFTRSEAIEURE
Bt EE LR AN PRI SR AU S3 XU

ATIRIENLBFlink Opensource SQLIZ=#EADEWE IR D ERAVRIEIES .

o EHADEWRSEIZBAEIE, AEAEREE. BXRFEESE: IZ2BAREE.
o EEIEDLISADEWRIEIEH ERMETRIN . ZEEHFEFIUATR:

-  DEWHHEREIERINRA S EEEShowSecretVersion#2 R,
csms:secretVersion:get,

- DEWAHHIEIEREIEAVNRATIZEListSecretVersionsiz IR,

csms:secretVersion:list o
- DEWRERERAIBUR, kms:dek:decrypt,
EIENRRAIESEBENX DLIEFIRINE RInSHN A PRRES

o (\ZIFFlink1.15iRAMERADEWEIRIFOERE, EOIREWRT, BEEEWFER
Flink1.15hk A . BEE/EWHEESRIFDLIGBIDEWHERIEER

o FEDLIEIEITHIGHE “IBRMERER" IEDLSHIERAIMEIEE .
BRRFESEIRREERER
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AT

create table tableName(
attr_name attr_type
(', attr_name attr_type)*
(', WATERMARK FOR rowtime_column_name AS watermark-strategy_expression)

)
with (

'dew.endpoint'=",
'dew.csms.secretName'=",
'dew.csms.decrypt.fields'=",
'dew.projectld'=",
'dew.csms.version'="

SRR

& 4-1 2HRA

SH =8 | BAME HEE | s¥REA
WA it}
dewen | 2 x String 1B EFHBRIDEWIRSS FTERYendpoint
dpoint H="
REVEXFNLIRTI R o
Fe &5 'dew.endpoint'="kms.cn-
xxxx.myhuaweicloud.com'
dew.pr | & B String DEWERTERIIREID, BKIARFlnk{EALER
ojectld FRIREBID,
RENIREID
dew.cs | = % String EDEWIRSEZH SRS IEDIENERE
ms.secr EERR.
etNam BB M
€ 'dew.csms.secretName'='secret/nfo'
dew.cs | = 7c String f§ECconnector with[E49, IILL=FELfE
ms.dec MHEEFEHRADEWR EIESIEIRSHITHE
rypt.fie 2, FEREMZERESSRE, fa0:
lds 'dew.csms.decrypt.fields'="field1,field2,fi
eld3'
dew.cs | & BxmaY String ADEWIRSH SRS IEPIEINBRE
ms.vers version AR A S (EIRBARR AR o
1on EREE, NENRENZEREIESRT
RS
BeEf: 'dew.csms.version'='v1'

Nl

AFILLEII DataGenR =4 N HUEH I H EIMysqlEERFEH B, NEBFlink
Opensource SQL{EADEWEIEATERNEEH %
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BUEEDLIEMysqlAUE R B IS RIERS .

BIEEDLIAIEIDEWRIERIEH M EITIEN . AL HESEZBENDLIERIER,
FEDEWSIEZBEAEIE. BMEEESE: CIBBRAERE.

SRDEWEEIETHIA

®E CEIRESET , #A “EIREE” TE.

BEF ‘CIEER" . RERREEAEE

AEELEMysqlaYEiRE:

a0 oo

= "MySQLUsername":"demo"

= "MySQLPassword" s, Eeh s Mysq RO E) 25
4. Flink{EWREEIEFREAERRRIELSQL, ARBELSENT

create table dataGenSource(
user_id string,
amount int
) with (
‘connector' = 'datagen’,
'rows-per-second' = '1', --BREN—FEHIE
‘fields.user_id.kind' = 'random’, --3=2E&user_id{gxErandom4& a8
'fields.user_id.length' = '3' --[RiEuser_idi<E A3
);

CREATE TABLE jdbcSink (

user_id string,

amount int

)
WITH (

'connector' = 'jdbc',

‘url' = 'jdbc:mysql://MySQLAddress:MySQLPort/flink',--EfurlFaYflinkZ=MySQLAordersZR R ERYEL
EES

'table-name' = 'orders’,

'username' = 'MySQLUsername', -- DEWRRSH, BFRAsecretinfo, BIRASVIRIRGEREIE, ©XE
IEEAI#EMySQLUsername, BHHERAFPHSREE

'password' = 'MySQLPassword, -- DEWFRSZH, ZFRfsecretinfo, BARASVIRHNBRAEE, TXEIE
{BRYEEMYSQLPassword, BHIENBFRISRMES

'sink.buffer-flush.max-rows' = '1",

'dew.endpoint'="kms.cn-xxxx.myhuaweicloud.com', --{&FAHIDEWIRSZFRERYendpoint{S &
'dew.csms.secretName'='secretInfo’, --DEWBRSS B B EIRAVEIEZFR
'dew.csms.decrypt.fields'='username,password', --Efusername,password 2B, EEFIFHDEWEIEE
B HiTRESE,

'dew.csms.version'='v1'

)

insert into jdbcSink select * from dataGenSOurce;

4.2 Flink Jar {$5F8 DEW 3XBUAA4EEES OBS

Birn=

DLIGFlink JarfEW A EEHRE NZIOBSAY, EEEEAKSKIFEIOBS, A THHE
AKSKEiEZ S, SalLAA3EIRMNZZRSS ( Data Encryption Workshop, DEW ) |
=EREIEIRSS ( Cloud Secret Management Service, CSMS ) , XTAKSKZ#E—EIE,
BRI RiEdRISa I A E R SRS Bt B LU AR izt ka9l 55

XUBE o
;Nﬁﬂ LUKRERBEOBSHIAKSK AT 4BFlink Jar{FIDEWSAEAa)EIFEES OBSHIIRIE
==
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HUESRM

o CEEDEWRSCIZBEBERSEIE, HEASIEE., BINEESSE: QIEERERE.
o ERIEDLIAEDEWHEIEHHEITIEN . ZZIEEERLUATHR:
- DEWAHHIEIIEREANRASEIEEShowSecretVersionizONR,

csms:secretVersion:get,

- DEWHHIEIAEIEAIRRARTIZKLListSecretVersionsiECORUR,

csms:secretVersion:list o
DEWREZEIEAINR, kms:dek:decrypt,
EIENRRAIESEBENX DLIENIRINE RInSHNZERRRES .

o {N#FFlink1.15hR A {FERADEWEIREIFIOENE, ERIZRIERT, BECE(E(ER
Flink1.155RA. HEa/ElhEeEAIFDLIAEDEWNEIEEE . BENETIER
BcEESEBENDLIEENR.

o (EMIZINGE, FABEIPROBSHIE, EBHEEHITACEAKSK,

IEEEI
fEFlink jarfFl4wIERHE, EEREMNSHY, REERNT:
A [ERIOBSHE, FRARRBIAKSKIMIEES.. AILMERNTEESR, RERIEERE
HIAKSKIER, SEIRBIFEIZERE-2,
flink.hadoop.fs.obs.bucket. USER BUCKET _NAME.dew.access.key=USER_AK_CSMS_KEY
flink.hadoop.fs.obs.bucket. USER_ BUCKET _NAME.dew.secret.key=USER_SK_CSMS_KEY
flink.hadoop.fs.obs.security.provider=com.dli.provider.UserObsBasicCredentialProvider
flink.hadoop.fs.dew.csms.secretName=CredentialName
flink.hadoop.fs.dew.endpoint=ENDPOINT
flink.hadoop.fs.dew.csms.version=VERS/ION_ID
flink.hadoop.fs.dew.csms.cache.time.second=CACHE_TIME
flink.dli.job.agency.name=USER_AGENCY NAME
S5

& 4-2 SEURA
28 = |R |HEx | s¥kA

a5 [N | B

), =]

i%
flink.hadoop.fs. | @ | F | String USER_BUCKET _NAMERFBFBItES, =
obs.bucket.USE EHITEIR I AFRYERRNOBSHERE
R_BUCKET_NA SHEE AP XAECSMSIB RIS
ME.dew.access. H82key, HKeyXtiAgvalue s FAFHIAK
key ( Access Key Id) , BEEERIHIEOBSYT

NABRIRER -
flink.hadoop.fs. | @ | F | String USER_BUCKET_NAMESAFPHIESR, &
obs.bucket.USE EHTEEIBFPIERIIOBSHES -
R_BUCKET_NA SHEEA AR E XAECSMSIB IS
ME.dew.secret. H%Ekey, HKeydtRfvalueIFAFHISK
key ( Secret Access Key) , EEZE&ZiHO
OBSXI R ABHIIBR -
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2% = | |fgEEk | S%uHA
& | | B
% 1B
i%
flink.hadoop.fs. | 2 | & | String | OBS AKSKIAIEA4!, fSEFEDEWRARSZHHY
obs.security.pro CSMSEIFETE, FREXOBSHYAK. SK,
vider BRIABUE S
com.dli.provider.UserObsBasicCredential
Provider
flink.hadoop.fs. | @ | & |String | IEEE(FERIIDEWIRSFREAYendpoint(E
dew.endpoint 2.
IR X AR T = o
[=mN/E
flink.hadoop.fs.dew.endpoint=kms.cn-
xxxx.myhuaweicloud.com
flink.hadoop.fs. | & | & | String DEWPRRERIIREID, ERAZFlnk{ELLFR
dew.projectld FRIIREID
IREYINE 1D
flink.hadoop.fs. | 2 | % |String | EDEWRSHIEIEEETIHENEREE
dew.csms.secre B R,
tName LB
flink.hadoop.fs.dew.csms.secretName=se
cretinfo
flink.hadoop.fs. | & | & |String | EDEWRSBHIEIREEPIENERERE
dew.csms.versi # HIMRAS (FERARRARIRET) o
on & EEE, NEHAKIUZER SR
ver RS .
sio e —
n =Nk
flink.hadoop.fs.dew.csms.version=v1
flink.hadoopfs. | & | 360 | Long Flink{EMli5Ia5REXCSMSTBREIEfS, £
dew.csms.cach 0 fFRYAE
e.time.second BRI . BIMEFI36008
flink.dlijob.age | 2 |- String BEMFEIEER.
ncy.name
FEBUCES

RETIAVAEGICISETS DataGenFUELMEFEAEIOBS, RS HACEIBIRIEE

PRIMRIZL o

1. EUZEDLILIEDEWRIZIEH TR EIERIN . ML EESEBEMNDLIERIR
2. 7EDEWEIEBAFEIE. BMR(FESE: SIZBRERE.

a. ERDEWERINGE
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b. ®EF “EIEEE" , #A ‘“ZEEE A,
c. BF ‘QIEERT . BEESREEANER

3. DLI Flink jarfEll iR EZEEWSE
- EZ

com.dli.demo.dew.DataGen2FileSystemSink

o
--checkpoint.path obs://test/flink/jobs/checkpoint/120891/
--output.path obs://dli/flink.db/79914/DataGen2FileSystemSink

- s
flink.hadoop.fs.obs.bucket. USER_BUCKET _NAME.dew.access.key=USER_AK_CSMS_KEY
flink.hadoop.fs.obs.bucket. USER_BUCKET._NAME.dew.secret.key=USER_SK_CSMS_KEY
flink.hadoop.fs.obs.security.provider=com.dli.provider.UserObsBasicCredentialProvider
flink.hadoop.fs.dew.csms.secretName=o0bsAksK
flink.hadoop.fs.dew.endpoint=kmsendpoint
flink.hadoop.fs.dew.csms.version=v6
flink.hadoop.fs.dew.csms.cache.time.second=3600
flink.dli.job.agency.name=***

4. Flink Jar{Edlxfl,
- H\ﬁ)ﬁ%
ELEMEcE Intelli) IDEAZFA T ELIKRZ3EIDKFIMaven,
pom 4B B IKERE

<properties>
<flink.version>1.15.0</flink.version>
</properties>

<dependencies>
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-statebackend-rocksdb</artifactld>
<version>${flink.version}</version>
<scope>provided</scope>
</dependency>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-java</artifactld>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>

<l-- fastjson -->
<dependency>
<artifactld>fastjson</artifactld>
<version>2.0.15</version>
</dependency>
</dependencies>

- THUCES

package com.huawei.dli.demo.dew;

import org.apache.flink.api.common.serialization.SimpleStringEncoder;

import org.apache.flink.api.java.utils.ParameterTool;

import org.apache.flink.contrib.streaming.state.EmbeddedRocksDBStateBackend;
import org.apache.flink.core.fs.Path;

import org.apache.flink.streaming.api.datastream.DataStream;

import org.apache.flink.streaming.api.environment.CheckpointConfig;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.streaming.api.functions.sink.filesystem.StreamingFileSink;
import
org.apache.flink.streaming.api.functions.sink.filesystem.rollingpolicies.OnCheckpointRollingPolicy;
import org.apache.flink.streaming.api.functions.source.ParallelSourceFunction;
import org.slfdj.Logger;

import org.slf4j.LoggerFactory;
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import java.time.LocalDateTime;

import java.time.ZoneOffset;

import java.time.format.DateTimeFormatter;
import java.util.Random;

public class DataGen2FileSystemSink {
private static final Logger LOG = LoggerFactory.getLogger(DataGen2FileSystemSink.class);

public static void main(String[] args) {
ParameterTool params = ParameterTool.fromArgs(args);
LOG.info("Params: " + params.toString());
try {
StreamExecutionEnvironment streamEnv =
StreamExecutionEnvironment.getExecutionEnvironment();

// set checkpoint

String checkpointPath = params.get("checkpoint.path”, "obs://bucket/checkpoint/
jobld_jobName/");

LocalDateTime localDateTime =
LocalDateTime.ofEpochSecond(System.currentTimeMillis() / 1000,

0, ZoneOffset.ofHours(8));

String dt =
localDateTime.format(DateTimeFormatter.ofPattern("yyyyMMdd_HH:mm:ss"));

checkpointPath = checkpointPath + dt;

streamEnv.setStateBackend(new EmbeddedRocksDBStateBackend());
streamEnv.getCheckpointConfig().setCheckpointStorage(checkpointPath);
streamEnv.getCheckpointConfig().setExternalizedCheckpointCleanup(

CheckpointConfig.ExternalizedCheckpointCleanup.RETAIN_ON_CANCELLATION);
streamEnv.enableCheckpointing(30 * 1000);

DataStream<String> stream = streamEnv.addSource(new DataGen())
.setParallelism(1)
.disableChaining();

String outputPath = params.get("output.path", "obs://bucket/outputPath/
jobld_jobName");

// Sink OBS

final StreamingFileSink<String> sinkForRow = StreamingFileSink
forRowFormat(new Path(outputPath), new SimpleStringEncoder<String>("UTF-8"))
.withRollingPolicy(OnCheckpointRollingPolicy.build())
.build();

stream.addSink(sinkForRow);

streamEnv.execute("sinkForRow");
} catch (Exception e) {
LOG.error(e.getMessage(), e);
}
}
}

class DataGen implements ParallelSourceFunction<String> {
private boolean isRunning = true;
private Random random = new Random();

@Override
public void run(SourceContext<String> ctx) throws Exception {
while (isRunning) {

JSONODbiject jsonObject = new JSONObject();
jsonObject.put("id", random.nextLong());
jsonObject.put("name", "Molly" + random.nextint());
jsonObject.put("address", "hangzhou" + random.nextInt());
jsonObject.put("birthday", System.currentTimeMillis());
jsonObject.put("city", "hangzhou" + random.nextint());
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jsonObject.put("number", random.nextInt());
ctx.collect(jsonObject.to)SONString());
Thread.sleep(1000);
}
}

@Override
public void cancel() {
isRunning = false;
}
}

4.3 3XBY Flink {EVVZE3E IR EIERF AR =IRSS

IheeiA

DLIRHt T —MNERAEO, oA RENARERBEIFlnk{ELL i Z EREIEAYIRRTEIE
1Z3EVEHREE AN ZA L ZERYIIEET I ET 25
com.huaweicloud.sdk.core.auth.BasicCredentialsZEd,

o FRERFIRIFFEMIIGRSIAUEETEEE!
com.huaweicloud.sdk.core.auth.ICredentialProvideriZz[fYgetCredentials()ix[a]

ELR
o R[EIZEEYScom.huaweicloud.sdk.core.auth.BasicCredentials.,
o {XSZHFFRHYAK. SK. SecurityToken,

o FREVZEIAK. SK. SecurityTokenfs, i52ZWaEREEESERSERERIDIE
BEKSZREAER,

£JSRPR
o {XSEHEFFUnK1. 1 SHRAEREERIARIRE I
- TEQURR(RALES, EEREMEILERAFlink1. 15k

- SRl PEERIFDLIGIEIDEWHIERIEES. . flink.dlijob.agency.name=£
ENXEIEEH

BEXZEESEBENDLIEESUR.
HIERESHAFTER" & " 8%,
o Flink1.15E/MEBENE T 3.1.62kZABhuaweicloud-sdk-core,

EER
ELEMAE Intelli) IDEAZEF A THUAKRZEIDKFIMaven,
pom3Z{4Ee EPIRERE
<dependency>

<groupld>com.huaweicloud.sdk</groupld>
<artifactld>huaweicloud-sdk-core</artifactld>
<version>3.1.62</version>
<scope>provided</scope>

</dependency>
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B

AEHIAVARGULEEERIN{T5KEYBasicCredentials, LANBXIGATZIERIAK. SK.
SecurityToken,

e Flink UDF 3RE{ENVZEITEIE

package com.huawei.dli.demo;
import static com.huawei.dli.demo.utils.DLIJobAgencyCredentialUtils.getICredentialProvider;

import com.huaweicloud.sdk.core.auth.BasicCredentials;
import com.huaweicloud.sdk.core.auth.ICredentialProvider;

import org.apache.flink.table.functions.FunctionContext;
import org.apache.flink.table.functions.ScalarFunction;
import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

public class GetUserAgencyCredentialUDF extends ScalarFunction {
private static final Logger LOG = LoggerFactory.getLogger(GetUserAgencyCredentialUDF.class);

ICredentialProvider credentialProvider;

@Override
public void open(FunctionContext context) throws Exception {
credentialProvider = getlCredentialProvider();

}

public String eval(String value) {
BasicCredentials basicCredentials = (BasicCredentials) credentialProvider.getCredentials();

String ak = basicCredentials.getAk();
String sk = basicCredentials.getSk();
String securityToken = basicCredentials.getSecurityToken();
LOG.info(">>> ak " + ak + " sk " + sk.length() + " token " + securityToken.length());
return value + "_demo";
}
}

e  Flink Jar{E\VZREMEIV FHEEIE

package com.huawei.dli.demo;
import static com.huawei.dli.demo.utils.DLIJobAgencyCredentialUtils.getICredentialProvider;

import com.huaweicloud.sdk.core.auth.BasicCredentials;
import com.huaweicloud.sdk.core.auth.ICredentialProvider;

import org.apache.flink.streaming.api.datastream.DataStream,;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

public class GetUserCredentialsFlinkStream {
private static final Logger LOG = LoggerFactory.getLogger(GetUserCredentialsFlinkStream.class);

public static void main(String[] args) throws Exception {
StreamExecutionEnvironment streamEnv =
StreamExecutionEnvironment.getExecutionEnvironment();

DataStream<String> stream = streamEnv.addSource(new DataGen()).disableChaining();
ICredentialProvider credentialProvider = getlCredentialProvider();

BasicCredentials basicCredentials = (BasicCredentials) credentialProvider.getCredentials();
String ak = basicCredentials.getAk();

String sk = basicCredentials.getSk();

String securityToken = basicCredentials.getSecurityToken();

LOG.info(">>" + " ak " + ak + " sk " + sk.length() + " token " + securityToken.length());

stream.print();
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streamEnv.execute ("GetUserCredentialsFlinkStream");
}
}

o REMFAEFERITHZE

package com.huawei.dli.demo.utils;
import com.huaweicloud.sdk.core.auth.|CredentialProvider;
import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;

import java.util.ArrayList;
import java.util.List;
import java.util.ServiceLoader;

public class DLIJobAgencyCredentialUtils {

public static ICredentialProvider getlCredentialProvider() {
List<ICredentialProvider> credentialProviders = new ArrayList<>();
ServiceLoader.load(ICredentialProvider.class, StreamExecutionEnvironment.class.getClassLoader())
.iterator()
.forEachRemaining(credentialProviders::add);

if (credentialProviders.size() '= 1) {
throw new RuntimeException("Failed to obtain temporary user credential");
}
return credentialProviders.get(0);
}
}
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Spark Jar {EH &15RE

5.1 {#H Spark Jar {EIViSEENF1Ei5 OBS #iE

BEa=
DLISE2 3RS FFAYApache Spark, XiFFHPFARNERFAERETIELEIENS
A BEURSTLE, AREIMNRESparkig R I3iZEFIZIH0BSEIR. RmiFTE
EFERRSpark JarfElV E SR BRI EL BN AR A BN S DL E TR & .
IS
et TSpark JarfEAFF&RRT, BHEBLUATHAIRE.
% 5-1 Spark Jar {EWVFF & IRE
ERIN 15288
BMERSR WindowsZ%t, sziFWindows7LA ERRAS
ZTEEIDK JDK{EF1.8kR4AS o
LR EIntell) Intelli) IDEAJSH{TRAFARNITIE, RAERER2019.1
IDEA S EMFREhRAN -
L% EMaven gﬁ%iﬁﬂ’ﬂgzﬁﬁﬂﬁ . BTIEEE, BFNHFRERE
TR

DLI# TSpark JarfF A& RESE N T:

5-1 Spark Jar {EWFFERIZ

BIFEDLEEA FfEEuEs #EMavenTig, BERE i, ®EAB EfEJar@s) BIESpark BERIGET
BAB OBSH B Epom{&iR HSiJary OBSFIDLI JarfElk &R
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& 5-2 FFRRAEIRAA

F | B ERIER | 108
=) [i]
1 CUZEDLIEBABAS | DLI¥E | SUEE(/ElziTAIDLIBAGY
HEe
2 | H1EHUEFIOBS | OBS#Z | BNid#uE_LIERIOBSHE .
e Hae

3 | #iEMavenT Intelll) | saremitimisng, BEREAEEIOBSE
12, EeEpom | IDEA Ei?ﬁﬁ]ﬁﬁ?ﬂ%ﬂ REREFISIZEIOBSEL

1%

4 | mEERRE

5 |, mEAHD

EHJars
6 | Lf&larEEIOBS | OBSIE | ¥§4ERERYSpark Jar@3 4 HEZIOBSHR T
#0DLI H4a | DLIREREH,
DLIfZE
Ha
7 | Gl§&Spark JarfE | DLiZE | 7EDLIEHIGBIEESpark JarfEl FHRAZIZTTE
A HaE | Ak,
8 | &&EWETE | DL | EEELETRESIElETAE.
=] Ha

S 1: BJE DLI EFIBASY
123 Spark(EA BB OIERINGY, ABIBIEES “sparktest” HOBABAZ

EZRDLIEEIEHIS

EEMSHZEE “RREE > BEREN” , AHARERRhEERE.
R EERAE, PEREA LA ‘WL ERIES” .

£ ‘lLpttEEt” Rm, ESEAREERIREBSE,

AL IR- ER T XIS T AR I RIR . XS HORBANZRS-3F
o

vk LN =

%= 5-3 SHURA

SHEW SH58E BCEFH

X1 IR M R R R E X 3 o HR-Ei5T

IS FMXIGEAN—MRE, HE | RHRBAIE
RINE o

B SR RIE AR dli_resource_pool
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10.

SHEIR SHHE FC R
A IR R FREERR
CUBHE SRRt ER AR/ CUERE 64-64

(512 KRR MERERINER . 0% | 172.16.0.0/19

{EFADLIBERER, PRIt
MERSHIERREMBRAEEES .
BROMBS B R SIFELL

AIRE T NI IRE . default

SHESRME, BE “YAWXT , ERE LA ASEEERSIER.
BE “BR7 ARt RIRETAeIE .

ERMERIFMAYTIRTT, EFER(FAIEMRIRt, BERIEFIRY “ R0
5

EENTIREMECE, BFSHERNT.

& 5-4 BRI INAY St E
SHEM S¥uRAA (==t
BAFR M SRR IIRIBAT U B FR dli_queue_01
it R CIERIBATIZEEY

o HUTSQLIEIIBIEEESQLBASY .
o HiTFlinkkSpark{EliEiEE @AY o

HmiTsI%E SQLBAFIRTLAEERBASIS |ZE 9 Sparkak &

Trino,.

TAIRE FEEIT A AVIRE . default

BF “T—27 , BN EBEREL.

B ‘IR, FLURINARMLSER. BER. “&/\CU” Fl “EARCU” TS
SRER

APIECERYY FBE RISANES-2F .

5-2 iNINBASIRSECEY 4a 2 R

(2 F

() =S

RS EE

el HiEE Bicu #|ACU

g
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= 5-5 I EARRIESHURA
SHZIR | SR BCERS
LR LR AR E AR |1
RHs. KGE—RT BEREE, AL
K.
AdTEIER BRT BERIERIAKREE, FEeMpRFER | 00-24
AT EIERBCE -
BNRE00-24 519 R R
RI\CU | IREY BERRIESIFISR/NCUE, 16
BRACU | HE BERIESIFIIRACUH ., 64

1. BE “HE” TROMIAIIEE

T 2: HEHIES OBS 1§
1. RIBIOTEYE, €JiEpeople.json3Zis,

{"name":"Michael"}
{"name":"Andy", "age":30}
{"name":"Justin", "age":19}

2. HAOBSERIZHIG, £ “BYIEK" T, BHECIEAIOBSIERTR, KNRBIFESZ
79 “dli-test-obs01” ,

3. B “HEWR” , ¥Epeoplejson34 LEZIOBSIERERT .
. TEOBSIEREFT, B “WENXMEE” , CIERZA “result” BISEE,
5. BB “result” BISIIESE, TE “result” TEATE “FRENXMHEER” , CIESR

“parquet” BI{EFE,
S 3. #EE Maven T2, EcE pom 4k

LATR@iIntelli) IDEA 2020.2 T E&{E&ETR
1. #JFFIntelli) IDEA, %% “File > New > Project” ,

5-3 #%E Project

o) [Eile Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
New 'S Project...

=4
<

& Open... Project from Existing Sources...
Open Recent > Project from Version Control...
Close Project Module. ..
}4 Settings... Ctrl+Alt+S Module from Existing Sources...
I: Project Structure... Ctrl+Alt+Shift+S Java Class
File Properties > jx Kotlin File/Class
H save A1l Ctri+s Groovy Class
S Reload A1l from Disk Ctrl+Alt+Y File
Invalidate Caches / Restart... ’ Scratch File Ctrl+Alt+Shift+Insert

.
13}
)

‘M
o
c
a
|

|

Manage IDE Settings Package

Python Package
FXML File

New Projects Settings

Export
. package-info.java
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2. i%&#EMaven, Project SDKi%i¥1.8, B “Next” ,

5-4 #%E Project

eate from archetype

3. TEMEFIEBMEENSITIEFMIR, BE “Finish” TRIECRE.

5-5 BIEZTHE

W EERR, AaBltliEMavenTiER A SparklarObs, Maven Tf2E&1E/9:
“D:\DLITest\SparkJarObs” .

4.  fEpomxmXEFRINAN N ECE -

<dependencies>
<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>
</dependency>

</dependencies>
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5-6 &4 pom.xml 34

</pr

5. FETFZREERMY “src > main > java” X FEARARE, %R “New >
Package” , FEPackagefNZEX{4,

ct>

5-7 #%& Package

File Ec

IF 1: Project

PackagetRIBEEEN, ARHIENA: “com.huaweidlidemo” , FRLE[E]
Z,

EBRIETHEava Class3f4, ARFIENS: SparkDemoObs,
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TR 4: RERE

5 SparkDemoObstZFiEEXOBSHE FHI1HY “people.json” i, FEIZEFNZEGIGAT
ie “people” .

SRS EREEMRESE, HARIBORIRBNT:
1. SAKERIE.

import org.apache.spark.sql.Dataset;
import org.apache.spark.sgl.Row;

import org.apache.spark.sgl.SaveMode;
import org.apache.spark.sgl.SparkSession;

import static org.apache.spark.sql.functions.col;

2. BT HEIMKSHIAKFISKEIZESparkSession&iFspark
SparkSession spark = SparkSession
.builder()
.config("spark.hadoop.fs.obs.access.key", "xxx")
.config("spark.hadoop.fs.obs.secret.key", "yyy")
.appName("java_spark_demo")

.getOrCreate();
- "spark.hadoop.fs.obs.access.key" SHI RANE" X FEE R AKSHIAK
B
"spark.hadoop.fs.obs.secret key"SEIITMAYE “yyy” EEEHRAMKSHISK
E.

AKFOSK{EZRENIESE : AaEKEXAKFOSK
3. {EBNOBSHEHHY “people.json” XHEIE,
Heh “dli-test-obs01” J9iERAYOBSIES , 1BIRIESCIRAOBSIBZ &,

Dataset<Row> df = spark.read().json("obs://dli-test-obs01/people.json");
df.printSchema();

4. BICIRIRATER “people” EEU4HEIE.

df.createOrReplaceTempView("people");

5. &ifjZ%k “people” ¥R,
Dataset<Row> sqlDF = spark.sql("SELECT * FROM people");
sqlDF.show();

6. J§3& “people” #ELAparqueti&IMHEIOBSHERY “result/parquet” BRT.
sqlDFE.write().mode(SaveMode.Overwrite).parquet("obs://dli-test-obs01/result/parquet");
spark.read().parquet("obs://dli-test-obs01/result/parquet").show();

7. FFISparkSession&iFsparko
spark.stop();

LIS @i, mECEHSL Jar 8

1. Wiintell) IDEATEAMIAY “Maven” , 2ETESBINE “clean” |
“compile” IHCEBHITHRIE
RRING, WE “package” IHLIDHITITE .

\
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5-9 JRiFFTE

FTEMINE, £hfarE8siEtargetBRT, IEEH. ARONSEEERE:
“D:\DLITest\SparkJarObs\target” F&A “SparklarObs-1.0-
SNAPSHOTjar” ,

E5-10 St jar &

File Ed

main(

ST, 6: L& Jar 8% OBS I DLIF
e Spark 3.3 LA ERRA:
(ZHFTEOIESparkfEALAY, BiE “RAER" , MOBSIEFIEIFTERare,
a. EROBSIEHIA, BEMAarEXH EERIOBSIERET .
b. ZERDLUZHIE, 1EERE “/FIEE > Spark{ElL” ,
c. BEIRMEY “4miE7 .
d. %R “MAER" , iEiFa LIEAYOBSHELL,
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5-11 EcENFEERF

EEEEATIAT

x EAFI

x Sparkii3 331
ruES

FEIEER (—name)

| ~ HEEE obs:lf “jar =]

FE (—class)

e Spark 3.3LATFHRA:
25 Ef&Jar8EIOBSFIDLI T .
a. BEROBSIEHIE, GEMAYarE X4 LIERIOBSEER T
b. Har83M4 HEZIDLINEFEEEY, HEEERE—EIE,
i. ERDLIBEIEHIE, BE ‘WEESE > EFE8R" .
i. £ “‘“IEFaEE’ ﬁﬁ, BERA AN ‘tlEERE” .
i. 1E “GIEEERE” MEE, BEEUTSH.
1) 8RB HEE “JARY ,
2) OBSHR: ZFEFTTERYOBSERR,

3) géﬂiﬁﬁﬂléﬁﬁW*ETE’I%?R&L%E%, HERERFFIEIEER

iv. BE ‘BT’ , TReIERERE.

5-12 SUEREFE
e

sl “ PyFile File ModelFile

seEEs e r] FaE
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£ 7: GIEE Spark Jar {Ell
1. ERDLIZHIE, BFE “FWEE > SparkfElL” ,
2. 7 “SparkfRll” SBIERE, B “GUEEIL .
3. FERWVRIERE, BEEXNMEWZETSH. BRZBRNT:

- FrEBAT: EFECEIZEAIDLIEARS . BIaNXEnkESE1: SIZEDLIERIRA
5\BI3EAYEBHARNS “sparktest” .

- HETAIRPIEESRISparkhiR A, HEFFERRIMRA

- {EWBIR (--name) : BENXSpark JarfEAEITAIBFR. HEIEN9:
SparkTestObs,

- NFERER: EREEe: HE)ar@8FIOBSHIDLITH LEZIDLIEFE . a0
LENEEA:  “SparklarObs-1.0-SNAPSHOT jar” ,

- EER: B ERER+EE. fl=E:

com.huawei.dli.demo.SparkDemoQObs,
HihSHAIERIEE,
T #EE L Spark JarfFIHRRIFBART LASE Sl Spark{Elk .
4. B “WIT7 , 1BXiZSpark JarfEll . fESpark{E SRR E B RERZANEE
RS,
5-13 {RULEITIRES
WWWWWW ® P - |

o =

S 8: EEFIEITER
1. fESpark{Fl EIRREERERIMIEUSTRES . MSRERTH “Baih”

2. WREEITHIIMEIASETRS “EfIN” , BE “BE” 5 “BE2” TH
“DriverB:&” , Bl TRIEE.

5-14 diver HZE

s
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l 5-15 “Driver BE&” HAWEIHITHE

=7 | bs00dase-afd5-43a8-957e-bci0S7Tchcs8

3. WMEREINZETATN, ARGIENOBSHETHI “result/parquet” B, BEEEEM
FRHAAIparquets {4,

4. &DE{’EJJ_J:FJ%NSZ, BE “BRE7 5 “EZ” TR “DriverBE” , BRERAIR
HER, REREESEMIBRER .

15]11[], WMTEEEEEICIEESpark JarfFIATF R Z /BB BHKE, RILAE
28 “SparkDemoObs” ,

5-16 HRIEER

AILATE “HRME” 5, Bk “HRiB7 , 18 “EE” SENIERAY:
com.huawei.dli.demo.SparkDemoObs, B “#147” E|FmzfTi%/E BN,

I=rs2i=E]
o gﬁ{”*;m)_spark JarfEdip R EtbEER, 152%E ( ERSpark{EVEE R
iR
o WNREARIBIISpark JarfEAEDLICIZHIREIZE, i55% ({[EMSpark{ELifia)
DLIFTTEIE ) -
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HIBHIRE
TR 5 Spark Jar {ElLFFA& ISR
SEFFIRBEE

(00 88

INIERRJaccess keyflsecret. key i@ RiBEIC A e & AN R B RANZ X, EIXER
EXHHENELTETENFN, ERNEE, BREE.

package com.huawei.dli.demo;

import org.apache.spark.sql.Dataset;
import org.apache.spark.sql.Row;

import org.apache.spark.sql.SaveMode;
import org.apache.spark.sql.SparkSession;

import static org.apache.spark.sql.functions.col;

public class SparkDemoObs {
public static void main(String[] args) {

SparkSession spark = SparkSession
.builder()
.config("spark.hadoop.fs.obs.access.key", "xxx")
.config("spark.hadoop.fs.obs.secret.key", "yyy")
.appName("java_spark_demo")
.getOrCreate();

// can also be used --conf to set the ak sk when submit the app

// test json data:

// {"'name":"Michael"}

// {"name":"Andy", "age":30}

// {"name":"Justin", "age":19}

Dataset<Row> df = spark.read().json("obs://dli-test-obs01/people.json");
df.printSchema();

// root

// |-- age: long (nullable = true)

// |-- name: string (nullable = true)

// Displays the content of the DataFrame to stdout
df.show();

]| +-——-+---——- +

//'| age| name|

/] +-——-F----—- +

// |null|Michael|

/1l 30 Andy|

// | 19] Justin|

/] +-——-+----—- +

// Select only the "name" column
df.select("name").show();

// [Michael|

/Il Andy|
// | Justin|

// Select people older than 21
dffilter(col("age").gt(21)).show();
/] +-—-+----+

/I lage|name|

/] +-—-+----+

//'| 30|Andy]|

/] +-—-+---+

// Count people by age
df.groupBy("age").count().show();

/] +--—-+--—- +
// | age|count|
/] +-—--+--—- +
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/1119 1]
/[ Inull] 1]
/1130 1]
/] +----+--—- +

// Register the DataFrame as a SQL temporary view
df.createOrReplaceTempView("people");

Dataset<Row> sqlDF = spark.sql("SELECT * FROM people");
sqlDF.show();

/] +----+----—- +

/'] age| name|

/] +----+----—-- +

// |null|Michael|

/l'] 30| Andy]|

// | 19] Justin|

/] +----+----—- +

sqlDF.write().mode(SaveMode.Overwrite).parquet("obs://dli-test-obs01/result/parquet");
spark.read().parquet("obs://dli-test-obs01/result/parquet").show();

spark.stop();

5.2 {&F Spark {ENif5a] DLI ToEUE

BR{Fin=
DLIZ ISP REIERIESparkFURBIZBEIERF . SIEEDLIFRLOBSEIIHNTEIE
FiRE, ARfI=BEREDSRSjavaftis. ERESparkfEBIFEREIRE . BIEFM
ANRBUEANFEIRE, BENEEDL E#TELFFE
(00 5388
l*%lbﬁﬁﬁimﬂﬁﬂﬁﬁ, WMMEERBERER T RRETE “{ERSparkfEISaDLITTERE" BYERN
£9RPRH
o WNER{FEMSpark 3.13ARITTEIE, NARFFEENT .
o AFFNTR:
- ggé{ﬁﬂkﬂlﬂﬁu%?;’%ﬁ&rﬁ (database ) , REZFAIBISETZEIEET
I o
BIENEDLIISQLIRIEREFRIFESQLINGIT, BT #iEFEtestdb, FLLEE
mEREFIBEtestdb N Bl KtestTable, miFHTB/EIEZAISpark JarfEll
NEIEFTEM
o A=
- TESQUIELHeIEEHEREE ( database ) , ¥ (table) , BIISQLEkSparkiERw
{EASEEUENEURE .
- fESparkiZzF{EAl AR EIEEEERE ( database ) , & (table) , EiSQLE
SparkiE AL ISEERNEHE
RS

i TSpark {RWILEIDLITTEIEF AR, BESIUTHAKE.
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% 5-6 Spark Jar {EWVFFETIRE
EEERIR 5EH
BRIERR WindowsE%t, Z#FWindows7LA LR
RHEIDK JDK{EEFE .8hRA
ZEIEEIntelli) Intelli) IDEAJSEITRFAAFANTER, MRAZERFER2019.1
IDEA S HEMFRERA
Z%Maven gﬁ%iﬁﬂ’ﬂgzﬁﬁﬂﬁ . BTIMEERE, BEFRHHREGE

ARz
DLI#3SparkFlliBEDLITHIB A& RIZSE M T

5-17 Spark {EMlif5ia) DLI JoEiEF &Rtz
N S S B N A A Sl

& 5-7 FFRmIERA

F | MR BIER | B8

= i3]

1 CUZEDLIEBARAS | DLI¥ZE | SIEE(ElziTAIDLIBAGY
HEae

2 | OBSHEM{4ECE | OBSIE | ¢ WNIRELIZEOBSE, NFEE HEHEIEZ
Hae OBSH#E T,

o FECESparkBIERAITEIREBAIFMERIZ.
2RI IZ AR FiESpark BUEERAVTTEURE

{58 “spark.sql.warehouse.dir” ,

3 | #iiEMavenT Intelli) | SEHFBUCISIHIE, REREFIBEIZEDLIZERSL
2, BcEpomX | IDEA | OBS¥.
2z

4 | mEEFRLB
5 ik, fmiFCEs

HSHarg
6 | Lf&larEZEIOBS | OBS#E | ¥g4ERLAYSpark Jar@3 4 EIEFIOBSHR T
FODLI sl& | DLIZREH,
DLIiz
Ha
7 | BUEESpark JarfE | DLIZ | TEDLIEHIGBIEESpark JarfEN HIR3ZIZITE
Al wa | Ak,
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BrER ERER | 1588

@ | ot

BEFWIzTE | DLiE | EERWETIGHIEWETT
xR k=)

: B DLI

\

R

s W=

BT
Spark{FIBESCAIREMSI, ABICIEREN “sparktest” HIBARATI.

TROLIZEEEFIE

FEEMSH=BE “THREE > BERFEDL" , JHEAPMRRHEERE,
ERMRFREEERERE, REREA LA “WLRERRE" .

£ “‘TsettRiEn” FiEm, ESEAREERIFENSE.

AOIELER- B~ XIWTIRF I ZERIE MR . EXSEIHRIZRS-8k

No

2R 5-8 SRR

SHBR S48 [i=tz3]

Xig; R M SRR PR E X i HIR- g~

InH BIMXIANN—NRE, BR | REAIB
RINE -

BAFR SRR ETR dli_resource_pool

HAE R MR R o FRAEERR

CUSBE MR RXR/NCUEE . 64-64

I EZ MR MR /ERIMER . YNF | 172.16.0.0/19
{FADLIERRYISR, SMERIRt
MEESHIBEEMEARAREES . B
BRBMEEERASIFES

IVIRE IEFEIT R AIEALIRE . default

SHESRME, BE “UAWXT , ERE LA ASEEERSIER.
B RBR7 AR RIRBRIEIE .

?’] EEMRIFEHRAISIRR, RZRFRRIERIRD, PEHRFFIRY “EI0BA
57

FRENTINEMECE, BRSHERINT.

& 5-9 S RIEHIRIIA S AR &
SHEIR SHIKIA = =30
BAFR M SRR R IIRYBAT U B FR dli_queue_01

NiERAS 01 (2024-09-19) IRIERE © LA/ ARBIRAE 143



HIEBIRR

FRisE 5 Spark Jar {EAVFF &SR
SHEWR SR (=2t
xE R BIEAIBATISEEL

o HITSQLIELIEEIRSQLBAT
o HUfTFlinkakSpark{ENl Sk @ ABAS .

HmiT5I% SQLRAFIRTLAERRPAFIS |ZE /9 Sparkek &

Trino,
A IRE FEEIT R AYEILIRE . default

10. B8F “T—£7 , EENIIRTT BERE

BE R, ALURINARMLSER. BiER. “&/\CU” Fl “ERKRCU” TR
KRB
APIECERYY B RISNES-18F .

B 5-18 iFINBAT IR EC B 46 SRk

©) =wmE

e (2305 =llel] B|ACU

& 5-10 I EERIESHOR
SHBIR | SHORB ==l

ek | SRREMERIFEEPAINEREFEARRTME |1
RS, PMIKE—FRT AR, AL

TA,
BER | BT BERBEIARE, FEEMERFIEN | 00-24
AYE)ERECE .
BliRE00-24 A9 ZEER R -
&/\CU | IREY BERIESIFAIR/ICUEL, 16
BACU | SEIf AR SIFRIRACUEL. 64

1. BF “HBE” TAHMMIATIEE .

T 2: OBS (4 E

1. WMRFECIFEOBSE, WHEE LIEHIRFIOBSHEERT.

RRETRAEGICAZEIZE T OBSE, MIXFIERNSSEUN M6, CIZZM
testdata.csv3 {4,
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12,Michael

27,Andy

30,Justin
2. HNOBSEEIEHIG, £ “W@5X" T, BHECIZENOBSIERTR, ARHIES
79 “dli-test-obs01” ,
3. B “ HENR” , Htestdata.csvF LEEIOBSIHEIRERT -

4. TIOBSIEIRBRT, BF “FiEHFX” , GlIEE “warehousepath” RIS
S, ZIFFIRIZARFESparkIZ RN THIRER

“spark.sgl.warehouse.dir” .

\

L 3: #F#E Maven T2, FcE pom Kiit

IATFi@ig Intelli) IDEA 2020.2 T B4&{EETR.
1. #TFFIntelli) IDEA, i%&#F “File > New > Project” ,

& 5-19 #f#E Project

.
o
[
‘M
5}
c
a
|
|

Eile

—

Edit View Navigate Code

New

Open...

Open Recent

Close Project

A Settings...

I Project Structure...

File Properties

H save A1l
S Reload A1l from Disk

Invalidate Caches / Restart...

Manage IDE Settings
New Projects Settings

Export

Analyze Refactor

>

Ctrl+Alt+S

Ctrl+Alt+Shift+S

>

Ctri+S
Ctrl+Alt+Y

Window

Build Run Tools VCS
Project...
Project from Existing Sources...

Project from Version Control...

Module...
Module from Existing Sources...

Java Class

Kotlin File/Class
Groovy Class
File

Scratch File Ctrl+Alt+Shift+Insert
Package

Python Package

FXML File

package-info.java

2. &#EMaven, Project SDKi%EIFE1.8, B “Next” ,

Java

LEVED]

te from archetype
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3. TEXHHIIEZSMEEFSITIEFMHEIREZ, B “Finish” TR TRERIE,

5-21 FHZETE

W EERR, AaBltliEMaven T2 A SparklarMetadata, MavenTiZgE
J3: “D:\DLITest\SparkJarMetadata” .

4. TEpomxmSERRRINEI FECE -

<dependencies>
<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>
</dependency>

</dependencies>

5-22 {&24 pom.xml {4

5. EIREEEMY “src > main > java” XL FErGHE, HEEFE “New >
Package” , FhriEPackagefNZE314,
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5-23 #h#E Package

Ctrl+Alt+Shift+Insert

JarMetadata’

PackagetRIBEEEN, ARFIEN: “com.huaweidlidemo” , SERLEE]
%z,

HBRE TR ava Class3f4, ANRBIENX . DliCatalogTest,

5-24 ¥%E Java Class {&

u) File Edit [ cto 1d Ru

\

LB 4: wEE

fmEDliCatalogTestiZFEIZEEIERE . DLIFRFIOBSE.
STEAEGIESE JavatEBIKes, HEULIEoRIZIBNT:
1. SAKERIE.

import org.apache.spark.sgl.SparkSession;
2. tl&@SparkSession&iF
Rl#ESparkSessionS1ERTEEIEESparks
#: "spark.sql.session.state.builder". "spark.sql.catalog.class"
F"spark.sql.extensions", 1ZERFFGIECERIAT,

- Spark2.3.xhR7A
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SparkSession spark = SparkSession
.builder()
.config("spark.sql.session.state.builder",
"org.apache.spark.sql.hive.UQueryHiveACLSessionStateBuilder")
.config("spark.sql.catalog.class",
"org.apache.spark.sql.hive.UQueryHiveACLExternalCatalog")
.config("spark.sql.extensions","org.apache.spark.sql.DliSparkExtension")
.appName("java_spark_demo")
.getOrCreate();

- Spark2.4.xhR7As
SparkSession spark = SparkSession
.builder()
.config("spark.sql.session.state.builder",
"org.apache.spark.sql.hive.UQueryHiveACLSessionStateBuilder")
.config("spark.sql.catalog.class",
"org.apache.spark.sql.hive.UQueryHiveACLExternalCatalog")
.config("spark.sql.extensions","org.apache.spark.sql.DliSparkExtension")
.config("spark.sql.hive.implementation","org.apache.spark.sql.hive.client.DliHiveClientl
mpl")
.appName("java_spark_demo")
.getOrCreate();

- Spark3.1.xhRZAs
SparkSession spark = SparkSession
.builder()
.config("spark.sql.session.state.builder",
"org.apache.spark.sql.hive.UQueryHiveACLSessionStateBuilder")
.config("spark.sql.catalog.class",
"org.apache.spark.sql.hive.UQueryHiveACLExternalCatalog")
.config("spark.sgl.extensions","org.apache.spark.sql.DliSparkExtension")
.appName("java_spark_demo")
.getOrCreate();

- Spark3.3.xhR7AS

SparkSession spark = SparkSession
.builder()
.config("spark.sql.session.state.builder",
"org.apache.spark.sql.hive.DliLakeHouseBuilder")
.config("spark.sql.catalog.class", "org.apache.spark.sql.hive.DliLakeHouseCatalog")
.appName("java_spark_demo")
.getOrCreate();

3. BIEEUEE.
WITHEBMCEEEDR, BUEERE Mtest_sparkappAIEUiREE.

spark.sql("create database if not exists test_sparkapp").collect();

4. BIEDLIRFHBNNLEIE .

spark.sql("drop table if exists test_sparkapp.dli_testtable").collect();
spark.sql("create table test_sparkapp.dli_testtable(id INT, name STRING)").collect();
spark.sqgl("insert into test_sparkapp.dli_testtable VALUES (123,'jason')").collect();
spark.sql("insert into test_sparkapp.dli_testtable VALUES (456,'merry')").collect();

5. GIEOBSE., T RAEIFRIOBSIEZRERIELE2: OBSHEM {4 EFHISEIREL
RIRREK
spark.sql("drop table if exists test_sparkapp.dli_testobstable").collect();
spark.sql("create table test_sparkapp.dli_testobstable(age INT, name STRING) using csv options (path
'obs.//dli-test-obs01/testdata.csV)").collect();

6. kiFSparkSession&igspark,
spark.stop();

LIS @i, mFCEHSL Jar 8

1. WiFIntelli) IDEATEAMAY “Maven” , SETES BN “clean” .
“compile” XHLABHITIRIE

SRIRRINGE, Wi “package” XHMLRDHITIIE .

\
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5-25 fRiZITE

1TE/INE, £ar8@eriEtargetBFET, UUEER. AROINSSERE:
“D:\DLITest\SparklarMetadata\target” &4 “SparklarMetadata-1.0-
SNAPSHOTjar” ,

5-26 Sifijar &

7 File Edit View Navigate Code Analyze

SparkJarMetadata & target

rMetadata

.@-SNAPSHOT. jar

+£86: FfElar@F OBSFIDLI T
e Spark 3.3%LAERRA:
{NZHFTECUEESparkEALRY, BeE “MATER" , MOBSIEZRE/EI FEAYare,
EFOBSIFHIE, BERIarE X4 HEFIOBSIERET -
. ERDLIEFIE, ®EFE “EERE > SparkfEil” .
c. BEHIRMEY “dmiE7

\
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d. fmiE “NAERT , iEFa LERYOBSHEL,

5-27 BeENARER

HERTES

SparkhiEds 331

FEUES

YEIlEER (—name)

| [IFEE=E obs:lf “jar =]

FE (—class)

e Spark 3.3LATFhRA:
25 E1E)JarE8ZIOBSHIDLIT
a. BEROBSIEHIE, BEMAYarE 4 LEZIOBSEERE T,
b. larBM4 LIEZIDLINREFEEEF, HEEEG—EIE,
i. ERDLBEIEHSE, B ‘WESE > EFE8ER% .
i. £ ‘EFEBR” NHE, BEa AN ‘AIRERE .
ii. £ “ClEREFE MEE, REUTSEH.
1) 3R 1 “JAR
2) OBSH&fZ: FZFEFATTERYOBSHER.
3) PEREMNAZMEREREREFERE, HEELRAINNSIERER

o

iv. BE ‘HE” , TREEEFRE.

SASRRAS 01 (2024-09-19) WA © LR ABIRAE] 150



HURRIRER
FRisE

5 Spark Jar {E\FF&3IER

5-28 SliEIZFE

tIEEFE

FafsLd

1% 7: Bl Spark Jar {El

PyFile File ModelFile

FoE

1.
2.
3.

BXROLIEHE, BE “MRIVETE > SparkfEdl” .
£ “SparkfRdl” EIERE, BE “SIEMEL” .
ARV EIERE, REMMIFIEITSE
BRRBAINERS-11FrR, EfthSEURISEOMERIT

2= 5-11 Spark Jar {E\ 2¥IES

242

248

EEE T

EIEECIZERIDLIEERNS . HIaNHanEiESE1: AlEEDLI
EFBAFI IR EAEBASY “sparktest” .

SparkhR7s

iR SparkhRAS . £ IR AIEETIFAISparkhR A, #E
FERRIMRA

VEALEER ( --

name )

BEXSpark JarfEIz{TAIEFR . SRIEN -
SparkTestMeta,

N AR

TkREE6: FiE)ar@FOBSHIDLI T LEZIDLIFER
B, PlaNZenEEg:  “SparklarMetadata-1.0-
SNAPSHOTjar” ,

B BFER+EE. fla=Rii:

com.huawei.dli.demo.DliCatalogTest .
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e e SHE
SparkZ&#§ ( -- spark.dli.metaAccess.enable=true
conf) spark.sql.warehouse.dir=obs.//dli-test-obs01/
warehousepath
A8
spark.sql.warehouse.dir&#{RIOBSER 2 /0L TE2: OBSHEN 4R E
PECECIEE
L TCEUE w2

4. BE ‘T, 1E@XRizSpark JarfRll . fESparkfFEIEREERERZAFILIE

TR

5-29 BEFILEITIRZE
SparkfElk © © W mEmEs Owmam

e

£ 8: BEIFIIEITER
fESpark{ Il ERRERRERTIMEISTRES . MMEREETH B+ .

2. ?E%VEM@GE‘ZIJJEWEMK%?EE% ‘BRI’ , BELITRMEEEEIEENE
E*D%O

a. AILAEDLEEHIE, AMSAE, BE “SQLfmiESS” . & “HiEE" el
REUEBRIEURE “test_sparkapp” o

5-30 EECIERIEIERE

PR ErEEE Fi 5 =]
IIEHEE =EE EAF i
HEE=(9) 'S' C
gy
=L
SOLSREE
= e =

B tests =

2 test_sparkapp

@ fpch

SASRRZS 01 (2024-09-19) WA © ERFRABIRAE 152



HUEIRER
FRisE

5 Spark Jar {fE\VFF &8RS

b.

C.

d.

WEHIERFES, AILASIEETEEELIEMINAIDLIFIOBSSE.

5-31 BFX

sEE A R
FEEE | test_sparkapp
=2) @||C

(=] Extemal(1)

& dii_festobstable | =

E Managedi1)

(& dii_festtable =

WEDLIZRZdli_testtable, B “Hi7" EiIRAIDLIREIE.

5-32 &if) DLI RHiE

= B '/ v - . -
TR | spark v | B | default v | 8% | testsparkapp| ¥ [oE

JJJJJ

mery

FREDLIEREIEEE, WHEOBSZEAdLi_testobstable, B “H17” &ify
OBSZEHIE -
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5-33 &if OBS ER#IE
misEiE | spark v | B3| defaute « | 2mE | st sparkapp| ~ %

3. ﬂﬂ%ﬂfﬂ_iﬁg&mﬂu]ﬂ?ﬂﬁ B ‘BRMT , Bl RMET Y ‘BT TH
“DriverBE” , ERIFREETHEE, oimRERE .

5-34 &% Driver HE&
SparkfEar © © ® pEEEE OmEaA

= msesmE

RREMFRE, JLERIL “BE” 5, BE “@miE" , EXRIBXSH
fE, B8FE ‘BT’ EERETZIELENA,

=psei=E]

o WNRIFAE@ISpark JarfRAliBiaEMEIER, B52% ( EASpark{EI EEIRiAaE
HIER ) -

o CIEDLIRANEXESECZEDLIER, CIEZOBSERRNEXESEGIREOBSE.
o MNREBIAPEEOREARZIEWIESE LI T EIFIRA:
ARG IR EEO, SEIUTERSHIRA.
FHIAPISHIRIBIESE ( HUBMIRRAPISE ) > ( CIEHLLIE(EL ) .
- BIERSEFH “catalog_name” SEEEEN “dli” .
- conf EEIENN"spark.dli.metaAccess.enable":"true",

WRFEHITDDL, WEEEconfPECE " "spark.sql.warehouse.dir': "obs://
bucket/warehousepath",

FEHAPIERSEHAILISE N T GIiHA .

{

"queue™:"citest",
"file":" SparkJarMetadata-1.0-SNAPSHOT jar",
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Java HE#HFULE

"className":"DliCatalogTest",

"conf":{"spark.sql.warehouse.dir": "obs://bucket/warehousepath",
"spark.dli.metaAccess.enable":"true"},

"sc_type":"A",

"executorCores":1,

"numExecutors":6,

"executorMemory":"4G",

"driverCores":2,

"driverMemory":"7G",

"catalog_name": "dli"

RPIREL TR A )avaittThwts, BARSEBIEAIRIESENT:
package com.huawei.dli.demo;
import org.apache.spark.sql.SparkSession;

public class DliCatalogTest {
public static void main(String[] args) {

SparkSession spark = SparkSession

.builder()
.config("spark.sql.session.state.builder",

"org.apache.spark.sql.hive.UQueryHiveACLSessionStateBuilder")
.config("spark.sql.catalog.class", "org.apache.spark.sql.hive.UQueryHiveACLExternalCatalog")
.config("spark.sql.extensions","org.apache.spark.sql.DliSparkExtension")
.appName("java_spark_demo")
.getOrCreate();

spark.sql("create database if not exists test_sparkapp").collect();

spark.sql("drop table if exists test_sparkapp.dli_testtable").collect();
spark.sql("create table test_sparkapp.dli_testtable(id INT, name STRING)").collect();
spark.sql("insert into test_sparkapp.dli_testtable VALUES (123,'jason')").collect();
spark.sqgl("insert into test_sparkapp.dli_testtable VALUES (456,'merry')").collect();

spark.sql("drop table if exists test_sparkapp.dli_testobstable").collect();

spark.sql("create table test_sparkapp.dli_testobstable(age INT, name STRING) using csv options (path
'obs://dli-test-obs01/testdata.csv')").collect();

spark.stop();

scala FHHLHE

object DliCatalogTest {
def main(args:Array[String]): Unit = {
val sgl = args(0)
val runDdl =
Try(args(1).toBoolean).getOrElse(true)
System.out.println(s"sql is $sql
runDdl is $runDdl")
val sparkConf = new SparkConf(true)
sparkConf
.set("spark.sgl.session.state.builder","org.apache.spark.sql.hive.UQueryHiveACLSessionStateBuilder")
.set("spark.sqgl.catalog.class","org.apache.spark.sql.hive.UQueryHiveACLExternalCatalog")
sparkConf.setAppName("dlicatalogtester")

val spark = SparkSession.builder
.config(sparkConf)
.enableHiveSupport()
.config("spark.sql.extensions","org.apache.spark.sql.DliSparkExtension")
.appName("SparkTest")
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.getOrCreate()

System.out.println("catalog is "
+ spark.sessionState.catalog.toString)
if (runDdl) {
val df = spark.sql(sql).collect()
}else {
spark.sql(sql).show()
}

spark.close()

Python #4153

#1/usr/bin/python
# -*- coding: UTF-8 -*-

from __future__ import print_function
import sys

from pyspark.sql import SparkSession
if _name__=="_main__":
url = sys.argv[1]
creatTbl = "CREATE TABLE test_sparkapp.dli_rds USING JDBC OPTIONS (‘url'="jdbc:mysql://%s'," \
"'driver'="com.mysql.jdbc.Driver','dbtable'="test.test'," \
" 'passwdauth' = 'DatasourceRDSTest_pwd','encryption' = 'true')" % url

spark = SparkSession \
.builder \
.enableHiveSupport() \
.config("spark.sql.session.state.builder","org.apache.spark.sql.hive.UQueryHiveACLSessionStateBuilder")

.config("spark.sql.catalog.class", "org.apache.spark.sql.hive.UQueryHiveACLExternalCatalog") \
.config("spark.sql.extensions","org.apache.spark.sql.DliSparkExtension") \

.appName("python Spark test catalog") \

.getOrCreate()

spark.sql("CREATE database if not exists test_sparkapp").collect()

spark.sql("drop table if exists test_sparkapp.dli_rds").collect()
spark.sql(creatTbl).collect()

spark.sql("select * from test_sparkapp.dli_rds").show()

spark.sql("insert into table test_sparkapp.dli_rds select 12,'aaa"").collect()
spark.sql("select * from test_sparkapp.dli_rds").show()

spark.sql("insert overwrite table test_sparkapp.dli_rds select 1111,'asasasa"").collect()
spark.sql("select * from test_sparkapp.dli_rds").show()

spark.sql("drop table test_sparkapp.dli_rds").collect()

spark.stop()

5.3 {§5FH Spark-submit $23Z Spark Jar {Edk

DLI Spark-submit {&4

>

DLI Spark-submit2— AT Spark{EI ZIDLIARSZ ImAYIGESITIER, ZTEEH
S5FESparkREHIELSIT.

R TTIE
1. i,
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DLUERZ—BMINERRSS (Identity and Access Management, fEFRIAM ) i#HT
MR ZAFEE . 1ZIRSFBIBEAFPSMIAME. NRDE. HaiEHIED
g8, HJUABHRZezEHIE A= RRIAGE,
BZIAM, EALAEEAEWSPER[TEIEIAMBR, F{EREIE It IxT
AT EBRAIEEE .
BrISEAE (HHREEIN ) FI5KEE (MAERN ) . BEARISERNBFISIUE
EiBsE (BUENIRERAFIERE ) -
2. BUEERATI, E “BREE > AIIEE” T, BEALEA “WWINFI” , HAWI
PAFITAmEIESE “1BAEBAGY” , BOSpark{EIASITERIE,
RERLY::
NSRBI BARARESIER AR, TG, SESERAFPENEAER.
XTFENIERIRESSE ( BIBHRERFIEE ) -
DLI ZEFig TR TH

EcE DLI

EaI L EDLIEEEFI S TEDLERIETE,
1 ZERDLISIEIRNSIE,
2 BELSTAN “ERiHE” Fp0 “SDKTHE” .

ZI¥3 7£ “DLI SDK DOWNLOAD” THE, B “dli-clientkit-<version>” BIA] F&;DLIZF
=

(i8R

DLIZPigz=adsg “dli-clientkit-<version>-bin.targz” , IFELInwIREPERE, B
JDK 1.8 LA ERRZAR .

-

Spark-submit

& Fspark-submitf9 282 45)DK 183 EARAHECEIMEE R, HaHNIELinuxifE
T™#EHspark-submitTH.,

1 THHFEETEE “dli-clientkit-<version>-bin.tar.gz” , ErpversionIRAS, LASE
FRhRAS A

£ HANBEER, BEEE=7FHBFEbin. conf. lib, HBITFEM T Spark-submitiEXHIH
THIA . BCESEFIRERE

T3 J‘&)\ﬁ)ﬂ%}ﬂfrconfﬁi, 1824 “client.properties” FRIECEIR, (BEFEEINSER
5-12) ,
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# 5-12 DLl ZFixTEEESH
BN YR | BUAME )%
=1

dliEndPon | & - DLIRSSAIIE o

t gtmz*ué@ﬁ*ﬁﬁmyouwzﬁ@agﬁt
MERAEE, EFRIEregionSHRIAE
CIZAN

obsEndPo | 2 - OBSHRSSHIEHE -

int TEMB X FNL RS mIREXOBSXY [z X 12 AY1g;
B

bucketNa | 2 - OBS_EHIERTIR . i@ TFFHSparkiz

me Frh{ERRjart. PythontEE i, BiE
NiEE,

obsPath | 2 dli-spark- OBS_F7Fijarl. PythonfeE it B

submit- YHERNBER, iZzBFREbucketNameig
resources EET . IR ZBEFAEFE, BEFSE

=helEE,

localFileP | & - FrSparkiZFP{ERjarE . Pythonig

ath FXE. BEENEENARBER,
EFSBESparkiZ FKEREIRIHER X
4 L{ERYOBSERIZ, FFINEZEIDLIARSS IR
=EE,

ak = - FBFHIACcess Key o

sk = - FBF#ISecret Key,

projectld | 2 - FEFiBIERIDLIRSERINIE RS .

region 2 - XJ#EAIDLIARSSAIRegioN,

IRYESpark N FHIEFRIEE, (B4 “spark-defaults.conf” HRVECEIN, ECEIFERT
IRSparkEtEIN, & FRSparkfIBEcE IR

R

{85 Spark-submit $£3Z Spark {EJl
B HATBEXMHbInER, HifTspark-submitiss, FHEHHEXSH.
anTHITIEEL:

spark-submit [options] <app jar | python file> [app arguments]
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2K 5-13 DLI Spark-submit 2#%I3&

SHEW SHE HER

--class <CLASS_NAME | $23zhYJava/Scalaf FBIEFRIEEZIR.

>
--conf <PROP=VALUE | SparkiZErI=%, oJLiBidEconfBRTHY
> spark-defaults.conffitE . MRGBLSHSEEX
HHENEE, HEERGSIEENSHE.
i8R
' 2 conflit, #&=J9: --conf key1=valuel --conf
key2=value2

--jars <JARS> SparkR MK ERYjarE 2R, FESIEHER""52
2, jarBXFREIRRIRIFEClient.properties
{4hlocalFilePathBC BERIABERIZH .

--name <NAME> SparkRz BRI TR

--queue <QUEUE_NAM | DLIBRSZimSparkPAFIZFR, 1ELS1RZRENZBATY

E> AT,

--py-files <PY_FILES> Spark R FBKERAIPYythonfE F AR IR, FESD
AIER","2El. PythonfER XIS HHEIRRIR
fF1xEclient.properties3{4/ilocalFilePathECERY
AHBERE

-s,--skip- <all | app | EF/WGS, $GjarE. Pythont2F30t. BE{4

upload- deps> LHEFOBSTINNEFIDLIPRSIHZFIRSIR . HHX

resources RREHEEMNEEIDLIRS ZIRIIZERS, vILAE
Bizs#bhdiz= R,
NETZSHET, B S EEMNEGHSHRIET
BRBEXHFEIDLIRSH,
o all: BKIABRIESHRY LEFINNEL
o app: BkiISparkhi B2 S 4RI _EAEFINNE:
o deps: BKEPRBKFSIAHRY LIEFNNNE,
-h,--help - FIENa S HSED
anSEl:

./spark-submit --name <name> --queue <queue_name> --class org.apache.spark.examples.SparkPi spark-
examples_2.11-2.1.0.luxor.jar 10
./spark-submit --name <name> --queue <queue_name> word_count.py

AR

1BfEA"./spark-submit", FEfEH"spark-submit", EETRESFERAMINMEFREEHISparkif
B, TAZDLIBAGY,

R
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5.4 £ Livy #8232 Spark Jar {Eil

DLI Livy &4t
DLI Livy@EFFiERYApache LivyBBTF1E3ZSpark{EEIDLINEFig TE

HEFTE
o GUEDLIBAFI, 7£ “BAFISREY” chikiR “@FEBAGI” , BNSpark{ELAIITERIR.
BRESEBIET.
o HEF—PlinuxsBt=BRSSEEECS, FFLIEDLI Livy,

-  ECSEEMIBE30000E32767i%0. 8998i%[1. BEfR{FiESE FINZLEN
m,

- ECSEZZEJava JDK, JDKIRAERIN 1.8, BiElavalfiETEIAVA_ HOME,
- BN RIRSRECSIFMEE, FREXECSAY “FATIPHBLLE" |

o (FRIEREYESIRIERSTI@BDLIAGIFILIvYSEFIFTERIVPCILE . BIMRIEATLISE
IRRBIISRIERE .

DLI Livy TE THiN&E
(11 %8
f&)ﬂ?%g‘lziﬁﬂ’\mu LivyhRZA<Jgapache-livy-0.7.2.0107-bin.tar.gz, [S4EhRAT(LIBIRIELR
'%;R I? o
ST P TEBEHE, JREDL LvwwIBEE%HE.
$I2 FEHRAWINSCPTER, RN TEEY4 S HEEIERTFRIECSIRS=EER T,
FTIE3 ([FRroot P ERECSIRSSES, MITIATap<S&E&EDLI LivyT E,
1. BT TSI T ELERRER.
mkdir livyZLEEE
BIaNFEREE =R /opt/livy: mkdir Jopt/livy, FREHR(ELEBIIBIALL opt/livyZds
RERER, BIRELIRERIES .
2. MEIBEEHFEERRERRR.

tar --extract --file apache-livy-0.7.2.0107-bin.tar.gz --directory /opt/livy --
strip-components 1 --no-same-owner

3. PUTLAT e HEMECE BT,
cd /opt/livy/conf
mv livy-client.conf.template livy-client.conf
mv livy.conf.template livy.conf
mv livy-env.sh.template livy-env.sh
mv log4j.properties.template log4j.properties
mv spark-blacklist.conf.template spark-blacklist.conf
touch spark-defaults.conf

-
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(&4 DLI Livy TEE SN
$B1 _HEISEMDLI Livy T Hjar& B E|OBSHEREE T .

1.

BROBSIEHIGE, EIEEMIOBSHE FEIE— M FiLivy T Ejar8I=RIEER. £l
:  “obs://bucket/livy/jars/” .

HAZLE3.14DLI Livy TEFFEECSIRSZS ML EEFR, SKEWATjarE, E3REX
Mjar@ _HERIEE.18)ZENOBSHEERREER T

fBlan, HEiLivy TEREREREA “Jopt/livy” , NHFIEE HENjarE@ZFRUT:
Jopt/livy/rsc-jars/livy-api-0.7.2.0107 jar

Jopt/livy/rsc-jars/livy-rsc-0.7.2.0107 jar

fopt/livy/repl_2.11-jars/livy-core_2.11-0.7.2.0107.jar
Jopt/livy/repl_2.11-jars/livy-repl_2.11-0.7.2.0107.jar

$IE2 (EMDLI Livy TEEE 4.

1.

TRIBIBBECE NS “ /opt/livy/conf/livy-client.conf” ,
vi fopt/livy/conf/livy-client.conf

SIINTRE, FRIEERENEEIN.
#HBFIECSRITAB IPHbLE, BRTLAERifconfigip S,
livy.rsc.launcher.address = X.X.X.X

#HRIECSARS FRMIBAIRAS
livy.rsc.launcher.port.range = 30000~32767

FRIBISMBCE S “ Jopt/livy/conf/livy.conf” |
vi fopt/livy/conf/livy.conf
MNIMITAS . RIEFRRBEXEARNEEIN.

livy.server.port = 8998
livy.spark.master = yarn

livy.server.contextLauncher.custom.class=org.apache.livy.rsc.DliContextLauncher
livy.server.batch.custom.class=org.apache.livy.server.batch.DliBatchSession
livy.server.interactive.custom.class=org.apache.livy.server.interactive.DlilnteractiveSession
livy.server.sparkApp.custom.class=org.apache.livy.utils.SparkDliApp

livy.server.recovery.mode = recovery
livy.server.recovery.state-store = filesystem

#AT M HHRESREEREN

livy.server.recovery.state-store.url = file:///opt/livy/store/

livy.server.session.timeout-check = true
livy.server.session.timeout = 1800s
livy.server.session.state-retain.sec = 1800s

livy.dli.spark.version = 2.3.2
livy.dli.spark.scala-version = 2.11

# E\Ffiflivy jarl ZFRAVOBSHEEER

livy.repl.jars = obs://bucket/livy/jars/livy-core_2.11-0.7.2.0107.jar, obs://bucket/livy/jars/livy-
repl_2.11-0.7.2.0107.jar

livy.rsc.jars = obs://bucket/livy/jars/livy-api-0.7.2.0107.jar, obs://bucket/livy/jars/livy-
rsc-0.7.2.0107.jar

SREBIEMBELE Y “/opt/livy/conf/spark-defaults.conf”
vi /opt/livy/conf/spark-defaults.conf

ST HESHAS . BEEIRSEESIRE, #H1EK5-14,
# AT SIS IR AES.

spark.yarn.isPython=true
spark.pyspark.python=python3

# LIS HEREFH BEwebltb it
spark.dli.user.uiBaseAddress=https://console.huaweicloud.com/dli/web

# BABUFR7ERIregion,
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spark.dli.user.regionName=XXXX

# dli endpoint bt

spark.dli.user.dliEndPoint=XXXX

# FAFIEERY, HSEEIZDLIRIBAGIE .
spark.dli.user.queueName=XXXX

# IR3ZEAfERRYaccess key.
spark.dli.user.access.key=XXXX
# 1R FAEEFERTsecret key,
spark.dli.user.secret.key=XXXX

# 1M EA{ERRIprojectld,
spark.dli.user.projectld=XXXX

2R 5-14 spark-defaults.conf %S5 A8

et e SHUIESA
spark.dli.user.r | DLIBABIFRTERIXIES -
egionName

MIBXFNLRIRTI 3R, XM “Xig” FFtRregionName,

spark.dli.userd
liEndPoint

DLIBAZUERERIZ IR M o

M XFN&URTIIREY, JIMAY “LigT= ( Endpoint) ”
MBS HEE.

spark.dli.user.q
ueueName

DLIBAZIEFR

spark.dli.user.a
ccess.key

spark.dli.user.s
ecret.key

NAFRILIEER . ZRFEEASpark{FIBXRIR, X
PRIZBAIE A REE

RIS IESEIRANAK/SK.

spark.dli.user.p
rojectld

SEIREV R IDIRENIRA D

LITSHANESH, BRIESHIGIBIISSIAMEREE . FHSHRBEESE

Spark Configuration,

2 5-15 spark-defaults.conf B4 ER

pe

Spark{FIr &4 XtRzSparkiitibiEs | FiE
#
spark.dli.userfile | file WNREXFEnotebook T EIH=ATA
EFERE,
spark.dli.user.class | class_nhame YR ZE3FEnotebook T EiG=AT A
Name EERE,
spark.dli.userscTy | sc_type HEERIvERERE.
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ge

Spark{ElLS%L XtRzSparkittitiEE | it
#
spark.dli.userargs | args HEERlIvyEERE.,
spark.submit.pyFil | python_files WEFERlIvyREEEE,
es
spark.files files W EBlIvwEERS,
spark.dli.usermod | modules -
ules
spark.dli.userima | image RBREIFERNEENER, (XB

TERSIHZSH, BATRE,

spark.dli.user.auto
Recovery

auto_recovery

spark.dli.user.max

max_retry_times

RetryTimes
spark.dli.user.cata | catalog_name HRTTEER, BERZSHERE
logName Adli,
----45R
[E=0 DLI Livy TH
TE1 HAITEREBRR.

Bign: cd /opt/livy
£ PATLATaSEEIDL Livy,

./bin/livy-server start

R

JEid DLI Livy TE#23Z Spark {FILZE] DLI
ARBiERBI curliS{ERDLI Livy T BigSpark{EW4232ZIDLI,
£ BARFNSparkiELiEFjarE HEZIOBSIRIR T .

BN, AR E{E “spark-examples_2.11-XXXX.jar” E| “obs://bucket/path” &2

o
F2 Llroot P& RFLEEDLI Livy T BRIECSIRSSEE
I3 HiTcurl@S@EIEDL Livy T BIE3ZSpark{EIEKEIDLI
AR
ECS_IPA=ZaIZ <DL Livy TEFTERBEMERARSSZRAIFAE IPHBIL

curl --location --request POST 'http://ECS_IP.8998/batches' \
--header 'Content-Type: application/json' \

S5k 01 (2024-09-19) WRINERE © HERRAREBIRAT

163



HURRIRER
FRisE

5 Spark Jar {E\FF&3IER

--data '{
"driverMemory": "3G",
"driverCores": 1,
"executorMemory": "2G",
"executorCores": 1,
"numExecutors": 1,
"args": [

"1000"

1,
"file": "obs://bucket/path/spark-examples_2.11-XXXX.jar",

"conf": {
"spark.dynamicAllocation.minExecutors": 1,
"spark.executor.instances": 1,
"spark.dynamicAllocation.initialExecutors™: 1,
"spark.dynamicAllocation.maxExecutors": 2

}

}|

R

5.5 {8 Spark {EAESiRiGIDEHER

5.5.1 HfiR

DLISZ#FE4E SparkIDataSourcege ], HAEEEM EHIT T E, s88@EIISQLED

s & Spark{EWBH R B EIRFMERS H SN . Eif. DCIEEPRONEE, BrisdF

RIDLIEBRIBINIRSE: FIEFMEIRSSCloudTable, =IEERIRSCSS, DHREFIRS
DCS, XHEHIREEIRSDDS, HIECERSSGaussDB (DWS ) , MapReducefRSs
MRS, =#HUEERDSE ., FADLINIEIREESN, TEAOIEBERIER,
EREHEREEMREEESE (BEBHRERFERE ) -

{EASpark{E iERA I HIE RS 15 EMscala, pysparkfljava=MiESHITHF L

o ZERRSBCSSHEINEIRESE ( ZERRS@NE ) o

o DHUXEFRSDCSHRNEBTESE ( DHAEFRS@RNEA) -

o HHIEEMRSSDDSHEANRIFSE ( SUHEUEERSmNE ) -

o HIERGFEERSSGaussDB (DWS ) lBANRIFSE ( BIRCERSmNE ) -
e MapReducefRSSMRSIEXNEIESE ( MapReducelkRS5™=mi A ) -

o HIEFERDSIHXNEBESE ( ZBBERS~RNE) -

5.5.2 X9#Z CSS

5.5.2.1 CSS e &Rl E

HEEILF

HBICSSARSB 1R (HtAYElasticsearch 6.5.48 LA EERERA N FIEIN T Z2&E N IhEE,
FRZeERGT, BEIBPIEESHIGIE. BNUARINZRSEINGE ., DLIIRSITHEECSS
TEERNY, EBLHTUTESZIE.
1. IE¥RCSS Elasticsearch 6.5.4a% LA FEERBEIRA, CIECSSTEERE, HTHETEE

BHIEB ( CloudSearchService.cer) o
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a. EF=ERRSEHE, BF “EHERT |, AREERVBEREENE
B¥, WNE|5-350f7:

5-35 CSS &EE¥ =18

@ £

GIEFERS
EAER WHE BSEVEE SHGRE BOFEE
St password &
smeE ~ 729ce141-bbfb-4418-a757-9ecd60468617
Elasti 6.5.4
=EEEE 40

ess.spec-2ulbg | 2vCPUs | 16 GB

192.168.12.100:9200

b. BFE ‘LR’ P “THEIER” THZREIUEHE.
2. {#EHkeytool TE4Rikeystoreftruststore 14,

a. {#Fkeytool T B4 Rikeystoreftruststore3ft, HhEE(FRILLERN
Z 2P ( CloudSearchService.cer) , keytool TEAEEMSE, TIiRIEE
KIRE
i.  ¥JFFcmd, BMIATIESEREE— M ABRkeystore 34,

keytool -genkeypair -alias certificatekey -keyalg RSA -keystore transport-keystore.jks
ii. {EFAkeytool TEARkeystoreftruststoreS{ffE, AILATEN{4HFEHEE
transport-keystore.jks3 {4, {ERANITan<iuiEkeystore3XHFNIERIS

S ye)

keytool -list -v -keystore transport-keystore.jks
1t N keystore password/ZBIR]EENAYERE
ii. {EARIN TSI truststore. jksSHEFHHITIRIE -

keytool -import -alias certificatekey -file CloudSearchService.cer -keystore truststore.jks
keytool -list -v -keystore truststore.jks

b. &L RkAkeystoreFtruststoreS {4 _HEFIOBSHEH

CSS ZeEHSHES
ERSHESEES-16, XEFEHPRECSSE S EREES NI EETENR

.option("es.net.http.auth.user", "admin") .option("es.net.http.auth.pass", "***")
RIS H B HIIENIKSZERS, thEERKibanalKSHIZ,

.option("es.net.ssl", "true")

o NRCSSHEERFFTHTTPSIANE, HAFEREN “true” , HEFEMER
BRENZSIES. XHtIFESH,
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o WNRCSSHEERFARFBHTTPSIANE, HAFTEREN “false” , MAFRIRE
EEZEIER. XHHIESH,

.option("es.net.ssl.keystore.location", "obs://#F7/path/transport-keystore.jks")
.option("es.net.ssl.keystore.pass", "***")

It4big Ekeystore jks AR B ARFNIX N EHZE . TESTIEPERD
keystore.jksX B E5EMEIOBSHEH, ARIENakFIskLARjksMFRIERIE . &g
£ “es.net.ssl.keystore.pass” EENFHNIHHIZSAE

.option("es.net.ssl.truststore.location", "obs://#&%/path/truststore.jks")
.option("es.net.ssl.truststore.pass", "***")

ItE4b Rtruststore jksMAFHNIRBESE, Skeystore jksXHRNRESHEA—H, ZR
keystore.jks R B FHITIRIERIAT

5.5.2.2 scala #FHtHE

Bt
EDLIBIERTIE LESKAIEERERE . BEMRIFESE (HIBBRERFER ) -
CSS IFRE &Rt
o FRIHEA
- MEKBEE, tUiESparkSession
i SAKE
B R BRI mvnikiiZE
<dependency>

<groupld>org.apache.spark</groupld>

<artifactld>spark-sql_2.11</artifactld>

<version>2.3.2</version>
</dependency>

importfExikE e

import org.apache.spark.sql.{Row, SaveMode, SparkSession}
import org.apache.spark.sql.types.{IntegerType, StringType, StructField, StructType}

i. BIERIE,

val sparkSession = SparkSession.builder().getOrCreate()
- J@$SQL APl
i. BUEDLIEEIRIE CSSHIKERE.

sparkSession.sql("create table css_table(id int, name string) using css options(
'es.nodes' 'to-css-1174404221-Y2bKVIqgY.datasource.com:9200',
'es.nodes.wan.only'="true’,
'resource' '/mytest/css')")

& 5-16 tliEEX2S%

2% 15488

es.node | CSSHUZERERbNE, FELCIZEREE ., BAIRESESE

s ( BIEMIRERPIERE ) -
%ﬁ%ﬁﬁ RpsREEls, ERRHEAEEEEIREAEE
Bl R R ERIEER, (FERACSSIZMRY Attt
=L 9"IP1:PORT1,IP2:PORT2" ,
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24 15488
resourc | ¥ERETECSSKEARIRIER, A"/index/type" 8 ERIR(E
e ( BJfE R IBf#indexdatabase, typefJtable, {BEARE
&) o
iRE
o ES6XERAS, HEIndexAZiFME—type, typeBZAILABEE
o
e ES 7XHRAH, B Indexig(ER “_doc” fEAtyped, B
BFEEN . BFEES 7XRAR, ZESHREEESIndexq]
.
pushdo | CSSHITEINRERE R, EIAR “true” . BEKEIOR
wn HRYRESWhereld IERHRIIE IR TRETEFIE pushdowné
€10,
strict CSSHYTERB 28, BN “false” . FEHRAITECAYA
= T EtEpushdownfEEEZI10,
batch.si | ERbatchifiNentrydI5:# IR, EAIAJ91000, 2R LK
zeentri | HIEIFE KX, FEbulkfFERENEUBREBIRRIZIA T BIR
es batchfIREIEE LR, WIELEEFEENE, LA
batch.size.bytes /g, IRIIZIHLIRAIEIE
batch.si | E)XbatchfIREIEE LR, BAIAJTmb, WMNIRBESEHUEIE
zebyte | B\, TEbulkiFiEEI D EIEERIERIZIA T BIRbatchfY5%
s IR, W{ELEZEEURE, LAbatch.size.entries/giE, 1232
ZHRBVERE
es.node | ERNEIIFEZHEesTT =, BikSfalse, FRSHAIESR
swan.o | HHEEIHERes.nodeshT , ZSHEEER B Atrue; {FFH
nly csSERSZFRMHAVRIG IR IPHELHE Hes.nodeshT, AEEEHS
ZSH o E R E Nfalse,
esmap | FEE—1FE, HiE{EesdhDocumentlid,
ping.id | 351
e #H[E/index/type FHIDocument idEM—H). IRIER
Document idFERFEEEE, NWEHITHENesEY, EEidHY
Documenti§SiES -
o IZFFMTILIRERERAS R . HIEASIENIT 30T, DLIHE
WK, SEEBLEIRSEEAN Elesh, XEDATREIE,
WRIZE T Document id, MFEEHFHHFITDLIEIAT, SB=LE
—IREOTUREIE
(1 #88

batch.size.entriesflbatch.size.bytess> BRI EIE S EFNEIEE A /HITIRE

BAEIE.

sparkSession.sql("insert into css_table values(13, 'John'),(22, 'Bob')")

EnEE.

val dataFrame = sparkSession.sql("select * from css_table")
dataFrame.show()

A EER:
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iv.

+———+————+%n
| id|name|'\n
+———+————+%n
| 1]|John|in
| 2| Bobl\q
+———+————+%n

BAEES:

+———+————+\n
| id|name|in
+———+————+\n
1| John|h\n
2| Bob|\n
13| John|\n
22| Bob|\n
+———+————+\n

pREESR

sparkSession.sql("drop table css_table")

@12 DataFrame APIif{a]

EERE .
val resource = "/mytest/css"
val nodes = "to-css-1174405013-Ht701tYf.datasource.com:9200"

Mi&schema, FHRINEWE.

val schema = StructType(Seq(StructField("id", IntegerType, false), StructField("name",
StringType, false)))

val rdd = sparkSession.sparkContext.parallelize(Seq(Row(12, "John"),Row(21,"Bob")))

SNBHEFICSS,
val dataFrame_1 = sparkSession.createDataFrame(rdd, schema)
dataFrame_1.write

format("css")

.option("resource", resource)

.option("es.nodes", nodes)

.mode(SaveMode.Append)

.save()

(MER L
SaveMode BIUFP{RIFEE:
o ErrorlfExis: MNRELEFEEHIE, WHHEE.
o Overwrite: WREEFETHIE, NWESEEIE.
e Append: WIREEFEHIE, WEIMRE.
o Ignore: MRELFEHIE, WAMIRIE, XELIFSQLPH “UWRAFE
UeER" .
IZEENCSS_FRYETE

val dataFrameR =
sparkSession.read.format("css").option("resource",resource).option("es.nodes",
nodes).load()

dataFrameR.show()

AEUERD:

+———4————+\n

| id|name|\n

+———4————+\n

| 1|John|\n

| 22| Bob|\n

+———4————+\n
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BAEESE:
+———+————+\n
| id|name|in
+———+————+\n

| 1|John|in
| 12| John|h\n
| Eob | \n
| Bob |\

- ExSpark{Eik
i BEFRNEERare, EEEDLIH,

EHEIREESE (HUBRNIREEFIER ) . APHRIEBESE ( EBIR
FRAPIZE ) > ( LIEXRE ) .

ii.  TESparkfEAlRiEREPIEEITMAIModuletEERFHATSparkEdl .

ERIRMFESE (LENRRAFER ) . APIRESESE (LIRS
RAPIZE ) > ( QUEEHEAMEIE ) o

AR

o UNRiEESparkhRA/92.3.2 (BMETE ) 2.4 542X FLAY, BEEE
Modulet&EiR, ZFRJ9: sys.datasource.css,

o WNSREESparkhiRA/93.1.10%, THEiEEModulet&l, FE “Sparks#
(--conf)” ECE

spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/
datasource/css/*

spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/
datasource/css/*

o BITIEFISRZIEWBESE ( BUEPRERFIERE ) P “EIRKHR RS
¥R " FikAA
o EITAPHERANEWIESE ( BUBHIRZEAPIZSE ) > ( SUEEIAIR(EN )
“R2-1IERSEURA” FTF “modules” S¥HIIHAA

- Maven{ifi

<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>
</dependency>

- 1BISQL APl

import org.apache.spark.sql.SparkSession

object Test_SQL_CSS {
def main(args: Array[String]): Unit = {
// Create a SparkSession session.
val sparkSession = SparkSession.builder().getOrCreate()

// Create a DLI data table for DLI-associated CSS

sparkSession.sql("create table css_table(id long, name string) using css options(
'es.nodes' = 'to-css-1174404217-QG2SwbVV.datasource.com:9200',
'es.nodes.wan.only' = 'true',

'resource' = '/mytest/css')")

1 SQL model
// Insert data into the DLI data table
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CSS &t

}

sparkSession.sql("insert into css_table values(13, 'John'),(22, 'Bob')")

// Read data from DLI data table
val dataFrame = sparkSession.sql("select * from css_table")
dataFrame.show()

// drop table
sparkSession.sql("drop table css_table")

sparkSession.close()

}

EidDataFrame APIijia)

import org.apache.spark.sql.{Row, SaveMode, SparkSession};
import org.apache.spark.sql.types.{IntegerType, StringType, StructField, StructType};

object Test_SQL_CSS {

def main(args: Array[String]): Unit = {
//Create a SparkSession session.
val sparkSession = SparkSession.builder().getOrCreate()

// DataFrame model
// Setting the /index/type of CSS
val resource = "/mytest/css"

// Define the cross-origin connection address of the CSS cluster
val nodes = "to-css-1174405013-Ht701tYf.datasource.com:9200"

//Setting schema
val schema = StructType(Seq(StructField("id", IntegerType, false), StructField("name",

StringType, false)))

// Construction data
val rdd = sparkSession.sparkContext.parallelize(Seq(Row(12, "John"),Row(21,"Bob")))

// Create a DataFrame from RDD and schema
val dataFrame_1 = sparkSession.createDataFrame(rdd, schema)

//Write data to the CSS
dataFrame_1.write.format("css")
.option("resource", resource)
.option("es.nodes", nodes)
.mode(SaveMode.Append)
.save()

//Read data
val dataFrameR = sparkSession.read.format("css").option("resource",

resource).option("es.nodes", nodes).load()

dataFrameR.show()

spardSession.close()
}
}

o F&IHEA
EEMERE, BlIESparkSession

=SYNT
SR EIBImvnikEfiE

<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>
</dependency>

importfBXikEiE
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import org.apache.spark.sql.{Row, SaveMode, SparkSession}
import org.apache.spark.sgl.types.{IntegerType, StringType, StructField, StructType}

BIESIE, FHREAK/SK,

MERLLE
INIEFBA9akAT]

skiBREIENCHR e A FEH A RANEE X, BN

BEXHNENMEZETEXEN, ERINRE, HREE.

val sparkSession = SparkSession.builder().getOrCreate()
sparkSession.conf.set("fs.obs.access.key", ak)
sparkSession.conf.set("fs.obs.secret.key", sk)
sparkSession.conf.set("fs.obs.endpoint", enpoint)
sparkSession.conf.set("fs.obs.connecton.ssl.enabled", "false")

BEIESQL APIi3[a]

BIEEDLIESIRIE) CSSRIKEAR .

sparkSession.sql("create table css_table(id int, name string) using css options(

'es.nodes' 'to-css-

1174404221-Y2bKVIqY.datasource.com:9200',

'es.nodes.wan.only'="true’,
'resource'='/mytest/css',

'es.net.ssl'="true’,

‘es.net.ssl.keystore.location'='obs://#§%4/path/transport-keystore.jks',
'es.net.ssl.keystore.pass'="**',
‘es.net.ssl.truststore.location'='obs://#E%& /path/truststore.jks',
'es.net.ssl.truststore.pass'="**',

'es.net.http.auth.user'="admin’,

'es.net.http.auth.pass'="**')")

£ 5-17 giEEERSH

2 yiol:ls
es.nodes CSSRUIEEMENE, FELCIERIREE . BEfIRMEES
E (BUEBFExRBPIEE ) -
IR HBISRERS, (FRSHEAERERZDIRERY
ERERDLLE
SIS RBEISIRERS, FRCSSIRMERY " PMiGait
ft", #&=J9"IP1:PORT1,IP2:PORT2",
resource EETECSSKEXAIRIER, A"/index/type"iEERIR{L
B (@ pBfEindexIdatabase, typeAtable, B4
AER) o
iAE
1. ES 6. XARAH, B NIndexAZiFH—type, typeRZAILIE
EM .
2. ES 7.XkeAHR, BN Indexi&ER “_doc” {EHtyped, &
BYIEEEN .. EEEES 7XRAR, ZE8HREEES
indexBA],
pushdown | CSSEYTFIEINEERBFE, BIAAN “true” . BEXE
IO mBVREBWhereld FERHHIIE R TREISFFE
pushdown[#{KIO,
strict CSSHITFERB ™Y, BAR “false” . FBHAITES
A91% = FEEpushdownEEESZ10,
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2% Lol
batch.size.e | B)XbatchifiAentryfISEE LR, BAIA1000, NSRE
ntries ZHIEIEE KX, EbulkFi#RBERISIEEHEIRAIZENA
TERXbatchiI2HIEE LR, NEIEFEEIE, LA
batch.size.bytes /o), IRIIZIHIRAIEIE -
batch.size.b | B2)RbatchBISEIEE LR, BN Tmb, WREEE
ytes EAEE /), EbulkFER S EURERIHRRIZIA T BIX
batchRYEH LR, MHSEIEFERIE, LA
batch.size.entries)o/f, 1EIIZHIRAIEIE .
es.nodes.wa | ERNEI R HTesTHa, EIAA “false” . FRHR
n.only RS EAIEIEbIEE Hes.nodeshT , ZSHEEEE
79 “true” ; {FFCSSERSB1ZMHAVRIAPIMIPHELHEST
es.nodesfy, AEBHEEZSHHEEEAN “false” .
es.mapping. | IEE—1"=FER, E{E(ENesdiDocumentflid,
id L
o #8[E/index/type FHIDocument idE2M—HY. WRIER
Document idiIFREFEESEE, NWENITIEANeHT, &E
Zidf9DocumentE S EE
o ZAFMUILIBERIERRS R, HIEANEIENIT—ET,
DLEW S, B D HIEERIENElesH, XEHRTT
£EIE, WRIBE TDocument id, MFESTFHHITDLIIEN
it, £B= F—RHITREIE,
es.net.ssl TSRS CSSERE, BMANES “false”

es.net.ssl.ke
ystore.locati
on

ZECSSERAYIEFR, SRfIkeystoreXX{4EO0BS LAY
btk

es.net.ssl.ke
ystore.pass

T CSSERAVIER, HRAIkeystore IHATAIZRD o

es.net.ssl.tr
uststore.loc
ation

LECSSERIIEF, LERHItruststoreS{4HEOBS A
btk

es.net.ssl.tr
uststore.pas
S

RECSSERHAVED, EpAItruststoreXHATRIZERD

es.net.http. | ZECSSEEHIRBFA.

auth.user

es.net.http. | ZECSSERFHIZTT,

auth.pass

(MERY::
“batch.size.entries” 1 “batch.size.bytes” 93 BRI EIBEZEFILUES K/ INHIT
PR,
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ii. AR
sparkSession.sql("insert into css_table values(13, 'John'),(22, 'Bob")")
iii. EREYE.

val dataFrame = sparkSession.sql("select * from css_table")
dataFrame.show()

EAEERD:

+———4————+n
| id|name|\n
+———4————+n
| 1]|John|yn
| 2] Beb|\d
+———4————+n

BWALURERG:

+———4————+\n
| id|name|in
+———4+————+'\n
1|John|hn
2] Bob|\n
13 |John|\n
22| Bob|\n
+———4+————+'\n

iv. MIBREUER

sparkSession.sql("drop table css_table")

- i@¥DataFrame APIif[al
i EERE.

val resource = "/mytest/css"
val nodes = "to-css-1174405013-Ht701tYf.datasource.com:9200"

i. #giEschema, FRINEIE.
val schema = StructType(Seq(StructField("id", IntegerType, false), StructField("name",
StringType, false)))
val rdd = sparkSession.sparkContext.parallelize(Seq(Row(12, "John"),Row(21,"Bob")))

ii. SAHUEEICSS,

val dataFrame_1 = sparkSession.createDataFrame(rdd, schema)

dataFrame_1.write
format("css")
.option("resource", resource)
.option("es.nodes", nodes)
.option("es.net.ssl", "true")
.option("es.net.ssl.keystore.location", "obs://#f+& /path/transport-keystore.jks")
.option("es.net.ssl.keystore.pass"”, "***")
.option("es.net.ssl.truststore.location", "obs://#8%/path/truststore.jks")
.option("es.net.ssl.truststore.pass", "***")
.option("es.net.http.auth.user", "admin")
.option("es.net.http.auth.pass", "***")
.mode(SaveMode.Append)
.save()

(1] #EA
SaveMode B {R{FEE:
e ErrorlfExis: MREBEFESHIE, WMEEE.
e Overwrite: MRELEFEHE, WESFREIE.

e Append: WIREEFEHIE, WEIMRE.

e lIgnore: YNREEFEHIE, WAMIRIE. XEMUTFSQLFR “UNRAEFHE
nelgExR” .
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iv. JEENCSS ERI%E

val dataFrameR = sparkSession.read.format("css")
.option("resource",resource)
.option("es.nodes", nodes)
.option("es.net.ssl", "true")
.option("es.net.ssl.keystore.location", "obs://##+3 /path/transport-keystore.jks")
.option("es.net.ssl.keystore.pass", "***")
.option("es.net.ssl.truststore.location", "obs://#8%/path/truststore.jks")
.option("es.net.ssl.truststore.pass", "***")
.option("es.net.http.auth.user", "admin")
.option("es.net.http.auth.pass", "**")
load()

dataFrameR.show()

ANEERD:

+———t————4\m
| id|name|\n
+———t————4\m
| 1]|John|i\n
| 22| Bob|\n

+———t————+\n

BAYUEG:
$m——t————3\n
| id|name|\n
$m——t————3\n
| 1]|John|yn
| 12|John|\n
| 21| Bob|\n
| 22| Beb|\d
$m——t————t\n

- @3 Spark{Filk

i  BEFNREERjare®, LEEDLH,

ERISRFESE (LENRRAFER ) . APIRESSE (LIRS
RAPIZE ) > ( LIEEFRE ) .

i. fE SpNM’EﬂJﬁE““*&hX}T‘ BIModulet&IRFFHITSparkfEll . =HlE
BRIFESE ( BIERRRAFIERE ) . APIRFESE (HUEBIRERAPI
2% ) > ( QAL IEIEL ) -

AR

o EXENAT, EEHEEModulelEiR, ZFRA: sys.datasource.css.

o BEITIEFISRZIENESE ( BUERERFIER ) P “EIRKHSRES
#RAR” FiRAA,

o EIZAPHERANENESE ( BUBHHIRZAPIZE ) > ( CIZENALIE(EN )
“R2-ERSENRIE” XTF “modules” SEAIINAA,

o TERELES
- Maven{ifi

<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>
</dependency>

- 1BISQL APIijiT

import org.apache.spark.sql.SparkSession
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object csshttpstest {
def main(args: Array[String]): Unit = {

//Create a SparkSession session.

val sparkSession = SparkSession.builder().getOrCreate()

// Create a DLI data table for DLI-associated CSS

sparkSession.sql("create table css_table(id long, name string) using css options('es.nodes' =
'192.168.6.204:9200','es.nodes.wan.only' = 'false','resource' ="'/
mytest','es.net.ssl'="true’,'es.net.ssl.keystore.location' = 'obs://xietest1/lzq/
keystore.jks','es.net.ssl.keystore.pass' = **''es.net.ssl.truststore.location'="obs://xietest1/lzq/
truststore.jks','es.net.ssl.truststore.pass'="**''es.net.http.auth.user'="admin’,'es.net.http.auth.pass'="*

)"

// SQL model
// Insert data into the DLI data table
sparkSession.sql("insert into css_table values(13, 'John'),(22, 'Bob')")

// Read data from DLI data table
val dataFrame = sparkSession.sql("select * from css_table")
dataFrame.show()

// drop table
sparkSession.sql("drop table css_table")

sparkSession.close()
}
}

@it DataFrame APIiia)
(MAETY::

INIERRJakFlskiEmA3 Z AR P & IR IFIEE A R AR E N, BINAEREN M
SENRLETENGFN, ERNRE, BREE.

import org.apache.spark.sql.{Row, SaveMode, SparkSession};
import org.apache.spark.sql.types.{IntegerType, StringType, StructField, StructType};

object Test_SQL_CSS {
def main(args: Array[String]): Unit = {
//Create a SparkSession session.
val sparkSession = SparkSession.builder().getOrCreate()
sparkSession.conf.set("fs.obs.access.key", ak)
sparkSession.conf.set("fs.obs.secret.key", sk)

// DataFrame model
// Setting the /index/type of CSS
val resource = "/mytest/css"

// Define the cross-origin connection address of the CSS cluster
val nodes = "to-css-1174405013-Ht701tYf.datasource.com:9200"

//Setting schema
val schema = StructType(Seq(StructField("id", IntegerType, false), StructField("name",
StringType, false)))

// Construction data
val rdd = sparkSession.sparkContext.parallelize(Seq(Row(12, "John"),Row(21,"Bob")))

// Create a DataFrame from RDD and schema
val dataFrame_1 = sparkSession.createDataFrame(rdd, schema)

//Write data to the CSS

dataFrame_1.write .format("css")

.option("resource", resource)

.option("es.nodes", nodes)

.option("es.net.ssl", "true")

.option("es.net.ssl.keystore.location", "obs://f&8/path/transport-keystore.jks")
.option("es.net.ssl.keystore.pass", "***")

.option("es.net.ssl.truststore.location", "obs://#§+&/path/truststore.jks")
.option("es.net.ssl.truststore.pass", "***")
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non

.option("es.net.http.auth.user", "admin")
.option("es.net.http.auth.pass", "***")
.mode(SaveMode.Append)

.save();

//Read data

val dataFrameR = sparkSession.read.format("css")

.option("resource", resource)

.option("es.nodes", nodes)

.option("es.net.ssl", "true")

.option("es.net.ssl.keystore.location", "obs://#+&/path/transport-keystore.jks")
.option("es.net.ssl.keystore.pass", "***")

.option("es.net.ssl.truststore.location”, "obs://§E%/path/truststore.jks")
.option("es.net.ssl.truststore.pass", "***")

non

.option("es.net.http.auth.user", "admin")
.option("es.net.http.auth.pass", "***")
load()

dataFrameR.show()

spardSession.close()
}
}

5.5.2.3 pyspark #£FI{15

BRI
EDLIZIBEHIA LB ORISTRERE . BNRMEESE (SURMIRRAFIEE) .

CSS IFRE&E
o FFKIEA
- RESCHLERR
i.  importiBF* ki

from __future__ import print_function
from pyspark.sql.types import StructType, StructField, IntegerType, StringType, Row
from pyspark.sql import SparkSession

i. BIERIE

sparkSession = SparkSession.builderappName("datasource-css").getOrCreate()

- iBidDataFrame API i)
i EERE

resource = "/mytest"
nodes = "to-css-1174404953-hDTx3UPK.datasource.com:9200"

(1) e
resource NIEETECSSKEIIRIRR . WA LAR"/index/type" SR BMNE
( aIiEEpIEfRindex9database, typedtable, {BEEARER) ) .
o ES6XRAAH, B NIndexRZHEME—type, typeBAILAEEN o

o ES7XHRAH, B NIndexi&(FR “_doc” {EAtypeR, FAEZIFEEN . &
IHIEES 7XhRART, ZSHRFEESindexBNT],

ii. i&schema, FHRINEUE
schema = StructType([StructField("id", IntegerType(), False),
StructField("name", StringType(), False)])
rdd = sparkSession.sparkContext.parallelize ([Row(1, "John"), Row(2, "Bob")])

iii. #Ji&EDataFrame
dataFrame = sparkSession.createDataFrame(rdd, schema)

iv. REFEUERICSS
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Vi.

wd

dataFrame.write.format("css").option("resource", resource).option("es.nodes",
nodes).mode("Overwrite").save()

(AR
mode BPUFRIFAEE:
e ErrorlfExis: WIRELXFEHIE, WRERE.
e Overwrite: WMREEFEEHIE, VWEBSFEHIE.
e Append: WMREZFEHIE, WEIREF.
e Ignore: MRELGFEHIE, WAMIRIE, XEMLTFSQLFH “NRAFFE
WEIER" .
1ZENCSS_FRYEE

jdbcDF = sparkSession.read.format("css").option("resource", resource).option("es.nodes",
nodes).load()
jdbcDF.show()

BRIEER

+———t————4
| id|name |
+———t————4
| 2| Bob]|
| 1|John]
+———t————4

ISQL API 58]

SIZEDLIEERIGI) CSSRYKELE

sparkSession.sql(
"create table css_table(id long, name string) using css options(
'es.nodes'="to-css-1174404953-hDTx3UPK.datasource.com:9200',
'es.nodes.wan.only'="true’,
'resource'="/mytest')")

AR
BIEECSSERERNSHFBAISERS-16,
AR

sparkSession.sql("insert into css_table values(3,'tom')")

THUE
jdbcDF = sparkSession.sql("select * from css_table")
jdbcDF.show()

BMEER

ot
| id|name |

#E3zSpark{Edl

B E1FpythonftiE 3t HEZEDLIF,

EHRREESE ( HIENIRERFIERE ) . APIREBESE ( BURBIR
FRAPIZE ) > ( LIEXRE ) .

fESparkfEll frigas FIREII N AIModuletEERFH T TSparkEAll .
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ERARMFESE (MIEPRRBFER ) . APIRIFESE (MEHIR
RAPIZE ) > ( QIZEHLZIE(ELL ) o

AR

o UNRIEIESparkhzAJ92.3.2 (BMETL ) k2.4 5121 ENES, BEIEE
Modulet&iR, ZFRJ9: sys.datasource.css,

o YNRIEIESparkhRA/93.1.108F, THiEEModulet&iR, FETE “Sparks#
(--conf)” ECE
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/
datasource/css/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/
datasource/css/*

o BEEEHEIRRELESE (HIEHIFERAFEE ) P8 SRR
E5HE " FiRAE

o BEIFAPHRRIEIESE ( BUBHIRERAPIZSE ) > ( CUZEHALIR(ELL ) &
“R2-EKRSEURIE” XTF “modules” SEAVIHAA.

W

o TETRMIKE

1EidDataFrame API i5]a)

# _*_coding: utf-8 _*_

from __future__ import print_function

from pyspark.sql.types import Row, StructType, StructField, IntegerType, StringType
from pyspark.sql import SparkSession

n n

if _name__=="_main_":
# Create a SparkSession session.
sparkSession = SparkSession.builderappName("datasource-css").getOrCreate()

# Setting cross-source connection parameters
resource = "/mytest"
nodes = "to-css-1174404953-hDTx3UPK.datasource.com:9200"

# Setting schema
schema = StructType([StructField("id", IntegerType(), False),
StructField("name", StringType(), False)])

# Construction data
rdd = sparkSession.sparkContext.parallelize ([Row(1, "John"), Row(2, "Bob")])

# Create a DataFrame from RDD and schema
dataFrame = sparkSession.createDataFrame(rdd, schema)

# Write data to the CSS
dataFrame.write.format("css").option("resource", resource).option("es.nodes",
nodes).mode("Overwrite").save()

# Read data

jdbcDF = sparkSession.read.format("css").option("resource", resource).option("es.nodes",
nodes).load()

jdbcDF.show()

# close session
sparkSession.stop()

BIISQL API i3ia)
# _* coding: utf-8 _*_
from __future__import print_function
from pyspark.sgl import SparkSession
if _name__ =="_main__":

# Create a SparkSession session.

sparkSession = SparkSession.builder.appName("datasource-css").getOrCreate()

# Create a DLI data table for DLI-associated CSS
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sparkSession.sql(
"create table css_table(id long, name string) using css options( \
'es.nodes'="to-css-1174404953-hDTx3UPK.datasource.com:9200',\
'es.nodes.wan.only'="true',\
'resource'='/mytest')")
# Insert data into the DLI data table
sparkSession.sql("insert into css_table values(3,'tom')")
# Read data from DLI data table
jdbcDF = sparkSession.sql("select * from css_table")
jdbcDF.show()
# close session
sparkSession.stop()
=
CSS ZEEEEe
o FF&IiMBH
- REBZILER
i.  importtEXIKEREl

from __future__ import print_function
from pyspark.sql.types import StructType, StructField, IntegerType, StringType, Row
from pyspark.sql import SparkSession

i.  BIERIEFIREAK/SK
RER:

INERRYakFIskiEmiBEM IR R E B A B B RARNIZE XM, EINAER
BEXHNENMEZEFEXEN, ERINEE, HREE.

sparkSession = SparkSession.builder.appName("datasource-css").getOrCreate()
sparkSession.conf.set("fs.obs.access.key", ak)
sparkSession.conf.set("fs.obs.secret.key", sk)
sparkSession.conf.set("fs.obs.endpoint", enpoint)
sparkSession.conf.set("fs.obs.connecton.ssl.enabled", "false")

1EBidDataFrame API ij[d
i EEEE

resource = "/mytest";
nodes = "to-css-1174404953-hDTx3UPK.datasource.com:9200"

AR

resource IFSETECSSKEXRIRIRS » 18N ATLAR" /index/type"tEE IR E
( AIfEEpIEfRindexodatabase, typeAtable, {BfEARER) ) .

o ES6.XERAH, B NMndexRAiFE—type, typeZATLIEEN o

o ES 7XKRAH, AN IndexiSER “_doc” fERtyped, FABZISFEEN .. &
IBEES 7.XhRART, ZESHREEESindexB1H,

ii. #I&schema, FHRIIEIE
schema = StructType([StructField("id", IntegerType(), False),
StructField("name", StringType(), False)])
rdd = sparkSession.sparkContext.parallelize ([Row(1, "John"), Row(2, "Bob")])

iii. gi&EDataFrame
dataFrame = sparkSession.createDataFrame(rdd, schema)

iv. RIFEHEEICSS
dataFrame.write.format("css")
.option("resource", resource)
.option("es.nodes", nodes)
.option("es.net.ssl", "true")
.option("es.net.ssl.keystore.location", "obs://#88/path/transport-keystore.jks")
.option("es.net.ssl.keystore.pass", "***")
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Vi.

.option("es.net.ssl.truststore.location”, "obs://#E%Z/path/truststore.jks")
.option("es.net.ssl.truststore.pass", "***")
.option("es.net.http.auth.user", "admin")
.option("es.net.http.auth.pass", "***")

.mode("Overwrite")

.save()
(AL
mode BIUF{RFIEE:

e ErrorlfExis: WIRELFEHIE, WHREZRE.

e Overwrite: MEBEGFEHE, WESFREUE,

e Append: WIREEFEHE, WEIMRE,

e Ignore: MNREEFEHIE, WAMIRIE. XEMUFSQLPH “URAEFE

melEE" .
1EENCSS AR

jdbcDF = sparkSession.read.format("css")\
.option("resource", resource)\
.option("es.nodes", nodes)\
.option("es.net.ssl", "true")\
.option("es.net.ssl.keystore.location", "obs://##%& /path/transport-keystore.jks")\
.option("es.net.ssl.keystore.pass", "***'")\
.option("es.net.ssl.truststore.location”, "obs://#8%&/path/truststore.jks")\
.option("es.net.ssl.truststore.pass”, "***'")\
.option("es.net.http.auth.user", "admin")\
.option("es.net.http.auth.pass", "***")\
load()

jdbcDF.show()

BMEER

| 2| Bob]|
| 1]John|
Fo——t————%

BITSQL API iAia)

BIEZEDLIESIRILIE) CSSHYKEXTR .
sparkSession.sql(
"create table css_table(id long, name string) using css options(\
'es.nodes'="to-css-1174404953-hDTx3UPK.datasource.com:9200',\
'es.nodes.wan.only'="true',\
'resource'='/mytest’,\
'es.net.ssl'="true’',\
‘es.net.ssl.keystore.location'='obs://#&%4/path/transport-keystore.jks',\
'es.net.ssl.keystore.pass'="**'\
‘es.net.ssl.truststore.location'="obs://##%4 /path/truststore.jks',\
'es.net.ssl.truststore.pass'="**'\
'es.net.http.auth.user'="admin’',\
'es.net.http.auth.pass'="**)")

(MmEiY::
BIEECSSEERERRISEIF B SERS-16,
i. EAZUE
sparkSession.sql("insert into css_table values(3,'tom")")
iii. EAERE
jdbcDF = sparkSession.sgl("select * from css_table")
jdbcDF.show()
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iv. BFER

+———t——t
| id|name |
+———t——t
| 3| tom]|
| 2| Bob|
| 1|John]|
+———t——t
$23zSpark{El

. >|—¢‘ﬁﬁi‘El’Jpythonﬁﬁ%‘di‘i-t{?:.:DLlEF' ERISRFEESE (HENRR
FAF{ERE ) . APHRIFIESE (HURHRRAPISE ) > ( LIEFFE ) .

i Espark1’EJJ_Jh:'a$Ha§EF'J£T¢XU‘F_\'ZEI’\JModuleffiik#m TSpark{Ell. ZHIE
BRIFESE ( BIERRRAFIERE ) . APIREESE (LUEBIRRAPI
2% ) > ( QUZERLLIE(EL ) -

(MER LT
o 1EXEAT, EEIEEModuletEiR, EFRJ: sys.datasource.css,

o BEIEHERXIFIIESE ( BIRMRFRAFER ) P “ERMEERS
5B FiHAE .

o EIZAPHERAMEWBESE ( BUBHIRZAPIZE ) > ( CIZENALIE(EN ) b
“LGERSENHIE” XTF “modules” SEA9IAR.

o SEEREUCH

1Bt DataFrame API ij[d
(MARITY::]

INIERRYakFlskiE R ZN AR Pl B I FIEE A RANIZ 2N, EINAEREN G
ENRLEETENFN, ERANRE, BREE.

# _* coding: utf-8 _*_

from __future__ import print_function

from pyspark.sql.types import Row, StructType, StructField, IntegerType, StringType
from pyspark.sgl import SparkSession

if _name__ =="_main__":

# Create a SparkSession session.

sparkSession = SparkSession.builder.appName("datasource-css").getOrCreate()
sparkSession.conf.set("fs.obs.access.key", ak)
sparkSession.conf.set("fs.obs.secret.key", sk)
sparkSession.conf.set("fs.obs.endpoint", enpoint)

sparkSession.conf.set("fs.obs.connecton.ssl.enabled", "false")

# Setting cross-source connection parameters
resource = "/mytest";
nodes = "to-css-1174404953-hDTx3UPK.datasource.com:9200"

# Setting schema
schema = StructType([StructField("id", IntegerType(), False),
StructField("name", StringType(), False)])

# Construction data
rdd = sparkSession.sparkContext.parallelize ([Row(1, "John"), Row(2, "Bob")])

# Create a DataFrame from RDD and schema
dataFrame = sparkSession.createDataFrame(rdd, schema)

# Write data to the CSS

dataFrame.write.format("css")
.option("resource", resource)
.option("es.nodes", nodes)

N5k 01 (2024-09-19)

IRIERE © LA/ ARBIRAE 181


https://support.huaweicloud.com/intl/zh-cn/usermanual-dli/dli_01_0367.html
https://support.huaweicloud.com/intl/zh-cn/usermanual-dli/dli_01_0367.html
https://support.huaweicloud.com/intl/zh-cn/api-dli/dli_02_0130.html
https://support.huaweicloud.com/intl/zh-cn/usermanual-dli/dli_01_0384.html
https://support.huaweicloud.com/intl/zh-cn/api-dli/dli_02_0124.html
https://support.huaweicloud.com/intl/zh-cn/usermanual-dli/dli_01_0384.html
https://support.huaweicloud.com/intl/zh-cn/api-dli/dli_02_0124.html

HURRIRER
FkisE

5 Spark Jar {E\ & 3IER

5.5.2.4 java HEILH
BURSMY

if _name__ =="_main__":

.option("es.net.ssl", "true")

.option("es.net.ssl.keystore.location", "obs://#+&/path/transport-keystore.jks")
.option("es.net.ssl.keystore.pass", "***")

.option("es.net.ssl.truststore.location”, "obs://§E%/path/truststore.jks")
.option("es.net.ssl.truststore.pass", "***")

.option("es.net.http.auth.user", "admin")

.option("es.net.http.auth.pass", "***")

.mode("Overwrite")

.save()

# Read data

jdbcDF = sparkSession.read.format("css")\
.option("resource", resource)\
.option("es.nodes", nodes)\
.option("es.net.ssl", "true")\
.option("es.net.ssl.keystore.location", "obs://##& /path/transport-keystore.jks")\
.option("es.net.ssl.keystore.pass", "***'")\
.option("es.net.ssl.truststore.location”, "obs://§E%/path/truststore.jks")
.option("es.net.ssl.truststore.pass", "***'")\
.option("es.net.http.auth.user", "admin")\
.option("es.net.http.auth.pass", "***")\
load()

jdbcDF.show()

# close session
sparkSession.stop()

EITSQL API ifja]
# _* coding: utf-8 _*_

from __future__ import print_function
from pyspark.sgl import SparkSession

import os

n n

# Create a SparkSession session.
sparkSession = SparkSession.builder.appName("datasource-css").getOrCreate()
# Create a DLI data table for DLI-associated CSS
sparkSession.sql("create table css_table(id int, name string) using css options(\
'es.nodes'='192.168.6.204:9200',\
'es.nodes.wan.only'="true',\
'resource'='/mytest',\
'es.net.ssl'="true',\
'es.net.ssl.keystore.location' = 'obs://xietest1/lzq/keystore.jks',\
'es.net.ssl.keystore.pass' = "**'\
'es.net.ssl.truststore.location'="'obs://xietest1/lzg/truststore.jks',\
'es.net.ssl.truststore.pass'="*'\
'es.net.http.auth.user'="admin’',\
'es.net.http.auth.pass'="*")")

# Insert data into the DLI data table
sparkSession.sql("insert into css_table values(3,'tom")")

# Read data from DLI data table
jdbcDF = sparkSession.sql("select * from css_table")
jdbcDF.show ()

# close session
sparkSession.stop()

AEDLIEEEFIS LECKEZERER . BMIMFSSE (LURBSHRTAFER) -
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HIEBIRR
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CsS JFRE5&EF
o FHKIREA
- RBxH

MERFEE, BlIEESparkSession
1) SAK#H
SR ERImvnikiiE

<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>
</dependency>

importfB Xkt

import org.apache.spark.sgl.SparkSession;

2) RIERE
SparkSession sparkSession = SparkSession.builder().appName("datasource-
css").getOrCreate();

- BISQL APIijE)

BIEEDLIESIRISE) CSSKEAE

sparkSession.sql("create table css_table(id long, name string) using css options( 'es.nodes'
='192.168.9.213:9200', 'es.nodes.wan.only' = 'true','resource' ='/mytest')");

BAEGE.

sparkSession.sql("insert into css_table values(18, 'John'),(28, 'Bob")");

EnEE.

sparkSession.sql("select * from css_table").show();

MIpREESR .

sparkSession.sql("drop table css_table");

- 123 Spark{El

BEFRIAB 4 ERjare, EEZEDLIF,

EHISIRESSE (BUERIREABFISE ) . APIRIEBSE ( 3UEHIE
RAPIZE ) > ( LEXFER ) .

fESparkfEll friEas FIREII N AIModuletEERFH T TSparkfEAll .

EHIRFESE (LENRTREFER ) . APIRESESE (LUEBIR
RAPIZE ) > ( GIZHLAMIE(EIL ) o

AR

o WNEREIFSparkhikA92.3.2 ( EME T ) 22.4 5123 EAVRT, EEIEE
Modulet&iR, Z#RA: sys.datasource.css,

o WNERIEIESparkhiRA93.1.10F, THiEEModulet&ER, FE “SparkE#
(--conf)” EE

spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/
datasource/css/*

spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/
datasource/css/*
o BEEHISIRZEWESE ( MIBHRZAFERE ) P “IsRERRES
HunAa” FiAR
o BIAPHRERIEIBESE ( BURMHIRRAPIZSE ) > ( ClEHtAIR(EL ) &
“FR2-IERSHERIE” XTF “modules” SEBNREAE.
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o TERELES
- Maven{ki

<dependency>

<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>

</dependency>

- JBISQL API g

import org.apache.spark.sql.*;

public class java_css_unsecurity {

public static void main(String[] args) {
SparkSession sparkSession = SparkSession.builder().appName("datasource-css-

unsecurity").getOrCreate();

CSS T &Rt

// Create a DLI data table for DLI-associated CSS

sparkSession.sql("create table css_table(id long, name string) using css options( 'es.nodes'

'192.168.15.34:9200', 'es.nodes.wan.only' = 'true', 'resource' = '/mytest’)");

/1 SQL model
// Insert data into the DLI data table
sparkSession.sql("insert into css_table values(18, 'John'),(28, 'Bob")");

// Read data from DLI data table
sparkSession.sgl("select * from css_table").show();

// drop table
sparkSession.sql("drop table css_table");

sparkSession.close();

o HEEI(F

B2ECSSLTeEHES, £EETIENEERMNZE N T Ekkeystore.jksSH4F

truststore.jks324, FIEHE LIEE0BSHEH.
o FFAiRAH-https off

NREBHBhttpsihaadiE, AEEE%ERkeystore jksFtruststore.jks3Z{HAY,
RAEEREFssUAaKSZIBSEEN ,

- MEKBES, tUiESparkSession

SN,
SR EBIMVNIREREE :

<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>
</dependency>

importtBX kel :

import org.apache.spark.sql.SparkSession;

BIERIE,
SparkSession sparkSession = SparkSession.builder().appName("datasource-
css").getOrCreate();

- 1EISQL API 5T

BUZDLIESRIEIE CSSHIKERR
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sparkSession.sql("create table css_table(id long, name string) using css options( 'es.nodes'
='192.168.9.213:9200', 'es.nodes.wan.only' = 'true', 'resource' ="'/
mytest','es.net.ssl'='false’,'es.net.http.auth.user'="admin’','es.net.http.auth.pass'="******1) ).

AR
o BIRCSSERENSHIFIFISERS-16,

o HidRfild, EACSSTEERXA T httpsifal, FrLA “es.netssl” SHE
REN “false” . “es.nethttp.auth.user” AR “es.net.http.auth.pass”
HOEERTIZ BRI SFIZRD
i.  HRNEUE
sparkSession.sql("insert into css_table values(18, 'John'),(28, 'Bob")");

iii. EEHEE

sparkSession.sql("select * from css_table").show();

iv. MBREUESR

sparkSession.sql("drop table css_table");
- 1ExSpark{Fik

. 4%—%&?E91ﬁﬁ%321¢$ﬁ)2jar@,, EEZEDLIF,

EHSREESE ( BUEBRRAPIERE ) . APIRMEESE (HUEHIR
RAPIZE >) >( EHERRE ) .

i. & Spark1’EJLJﬁ'a’f““ EEII R AIModuletEEHRFHH1TSparkfEill .
EHSIREESE (MIEBRERFER ) . APIRESSE ( HIEBIR
RAPISE )) > ( BUEHLALIR(EY ) o

[MARTL::
o 1EXEAT, EEIEEModuletEiR, BFRJ: sys.datasource.css,
o BIIEFISIRZMEWIESE (HUEHIRZAEFER ) i “EREBERES
EnrBR” iR
o BIEFAPHRRAEWIESE ( HURHIRERAPISE ) > ( Sl (R )
“FR2-1ERSHRIA” XF “modules” SEANHA,

- TERHIKE
= Mavenf{Kii
<dependency>

<groupld>org.apache.spark</groupld>

<artifactld>spark-sql_2.11</artifactld>

<version>2.3.2</version>
</dependency>

e  FA&IRBA-https on
- HEKEEE, tJiESparkSession
i SN,
SR BB MVNIKERE

<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>
</dependency>

importfB XK el :

import org.apache.spark.SparkFiles;
import org.apache.spark.sql.SparkSession;
import java.io.|OException;

import java.nio.file.Files;

import java.nio.file.Paths;
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i. BIERIE
SparkSession sparkSession = SparkSession.builder().appName("datasource-
css").getOrCreate();

iii. #EILES,
sparkSession.sparkContext().addFile("obs://#8Z /bt /transport-keystore.jks");
sparkSession.sparkContext().addFile("obs://#8%Z /Hbiit /truststore.jks");

[/ FRERHRI TEE RAVIRER
String pathUser = System.getProperty("user.dir");
System.out.println("path_user is " + pathUser);

[/ KBS,
String esTransportKeystoreFileName = SparkFiles.get("transport-keystore.jks");
String esTruststoreFileName = SparkFiles.get("truststore.jks");

System.out.println("esTransportKeystoreFileName is " +
esTransportKeystoreFileName);

System.out.println("esTruststoreFileName is " + esTruststoreFileName);

[ BHESH R

String esTransportKeystoreLocalPath = pathUser + "/" + "transport-keystore.jks";

String esTruststoreLocalPath = pathUser + "/" + "truststore.jks";

System.out.println("esTransportKeystoreLocalPath is " +
esTransportKeystoreLocalPath);
System.out.println("esTruststoreLocalPath is " + esTruststoreLocalPath);
try {
// ¥ keystore {4
copyFile(esTransportKeystoreFileName, esTransportKeystoreLocalPath);
// ¥ truststore {4
copyFile(esTruststoreFileName, esTruststoreLocalPath);
/] E5—ERRTE)
Thread.sleep(2000);

System.out.println("Files copied successfully:");
System.out.println("es_transport-keystore.jks: " + esTransportKeystoreLocalPath);
System.out.println("es_truststore.jks: " + esTruststoreLocalPath);

} catch (IOException | InterruptedException e) {
e.printStackTrace();

}

- 1BEISQL API AT
i. BUEEDLIEEIRISID CSSRIFKERZE

sparkSession.sql("create table css_table(id long, name string) using css options( 'es.nodes'
='192.168.13.189:9200', 'es.nodes.wan.only' = 'true', 'resource' ="'/
mytest','es.net.ssl'="true’,'es.net.ssl.keystore.location' = 'file://" +

esTransportKeystoreLocalPath + "','es.net.ssl.keystore.pass' = "**',
‘es.net.ssl.truststore.location'="file://" + esTruststoreLocalPath + ",
'es.net.ssl.truststore.pass'="***''es.net.http.auth.user'="admin','es.net.http.auth.pass'="**")");

(MERL
BUEECSSESRERNSHIF B SEER5-16,
i. AR
sparkSession.sql("insert into css_table values(18, 'John'),(28, 'Bob')");
iii. EAEE

sparkSession.sql("select * from css_table").show();

iv. MIBREUESR

sparkSession.sql("drop table css_table");
- BZZSparkfEd
i BEFIRENHERjarE, EEZEDLH,

BHESRESSE ( IENIRERFIERE ) . APIREBSE ( BUBBIR
RAPIZE ) > ( LEEHFRE )
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ii.  fESpark{Fll4RiE=E PIEERIMAIModuletERFHITSparkiEl .

EHSERIEESE ( BUEBRRAPIEE ) - APIREBESE (HUEHIR
RAPIZE ) > ( GUEEIALIE(EL ) .
(11 588
o BMEAAT, FBEIEEModuletEiR, BRI sys.datasource.css,
. Eﬁgﬂé};ﬁ’iﬁﬂ%é% (BIBHRIRERAFER ) PRI “ R6-ERIKEIR
TBSHIRER

o BIAPHERMEWESE ( HUBHIRZRAPIZE ) > ( SIEHAE(EN )
“R2-1IERSEURA” FTF “modules” S¥HIIHAA

- EERHIKE
= MavenfKii
<dependency>

<groupld>org.apache.spark</groupld>

<artifactld>spark-sql_2.11</artifactld>

<version>2.3.2</version>
</dependency>

= BigSQL APl 5|
import org.apache.spark.SparkFiles;
import org.apache.spark.sql.SparkSession;
import java.io.lOException;
import java.nio.file.Files;
import java.nio.file.Paths;

public class java_css_security_httpson {
public static void main(String[] args) {
SparkSession sparkSession = SparkSession.builder().appName("datasource-
css").getOrCreate();

sparkSession.sparkContext().addFile("obs://#& /bt /transport-keystore.jks");
sparkSession.sparkContext().addFile("obs://#8%Z /#hiit /css/truststore.jks");

[ SREXSRITFERAREZ
String pathUser = System.getProperty("user.dir");
System.out.println("path_user is " + pathUser);

11 RESUHE,
String esTransportKeystoreFileName = SparkFiles.get("transport-keystore.jks");
String esTruststoreFileName = SparkFiles.get("truststore.jks");

System.out.println("esTransportKeystoreFileName is " +
esTransportKeystoreFileName);

System.out.println("esTruststoreFileName is " + esTruststoreFileName);

/] BHESH SRR R

String esTransportKeystoreLocalPath = pathUser + "/" + "transport-keystore.jks";

String esTruststoreLocalPath = pathUser + "/" + "truststore.jks";

System.out.println("esTransportKeystoreLocalPath is " +
esTransportKeystoreLocalPath);
System.out.println("esTruststoreLocalPath is " + esTruststoreLocalPath);
try {
/] ¥ keystore {4
copyFile(esTransportKeystoreFileName, esTransportKeystoreLocalPath);
// #M truststore {4
copyFile(esTruststoreFileName, esTruststoreLocalPath);
/] Ef5—ERRtE)
Thread.sleep(2000);

System.out.println("Files copied successfully:");
System.out.println("es_transport-keystore.jks: " + esTransportKeystoreLocalPath);
System.out.println("es_truststore.jks: " + esTruststoreLocalPath);

} catch (IOException | InterruptedException e) {
e.printStackTrace();
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}

// Create a DLI data table for DLI-associated CSS

sparkSession.sql("create table css_table(id long, name string) using css
options( 'es.nodes' = '192.168.13.189:9200', 'es.nodes.wan.only' = 'true’, 'resource' ="'/
mytest','es.net.ssl'="true’,'es.net.ssl.keystore.location' = 'file://" +
esTransportKeystoreLocalPath + "','es.net.ssl.keystore.pass' =
"** 'es.net.ssl.truststore.location'='file://" + esTruststoreLocalPath +

o

,'es.net.ssl.truststore.pass'="**','es.net.http.auth.user'="admin’','es.net.http.auth.pass'="**")");

// SQL model
// Insert data into the DLI data table
sparkSession.sql("insert into css_table values(34, 'Yuan'),(28, 'Kids')");

// Read data from DLI data table
sparkSession.sql("select * from css_table").show();

// drop table
sparkSession.sql("drop table css_table");

sparkSession.close();
}
private static void copyFile(String sourcePath, String destinationPath) throws
I0Exception {
/] TR E S 5S4 B A AR
byte[] fileContent = Files.readAllBytes(Paths.get(sourcePath));
Files.write(Paths.get(destinationPath), fileContent);
}
}

5.5.3 Y3 DWS

5.5.3.1 scala #£FILHS

BEES
ABURES parkfELIEIDWSERRAYscalatE A EHD .

E;ﬁ)ﬁ?ﬁ%ﬂétE%E‘Zﬁﬂ@ﬂ%ﬁﬁ}i‘#%fﬁlﬂﬂ - BIFEIFESE (HiEHREA
=] °

AR

INIERRIpassword B mE3ZI AR HE B BN A RANLEXE, BNAERENHEER
BLEPENFN, ERNEE, BREE.

BRFanER
SIS R, elEESparkSession
1. S
% R EIBImvniRkE

<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>
</dependency>

importfBX ke

import java.util.Properties
import org.apache.spark.sql.{Row,SparkSession}
import org.apache.spark.sql.SaveMode
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2. BIERIE,

val sparkSession = SparkSession.builder().getOrCreate()

Bt SQL API i5aEUEE
1. BIEDLIESESIAIDWSHI%EZ:

sparkSession.sql(

"CREATE TABLE IF NOT EXISTS dli_to_dws USING JDBC OPTIONS (
'url'="'jdbc:postgresql://to-dws-1174404209-cA37siB6.datasource.com:8000/postgres',
'dbtable'='customer’,

'user'='"dbadmin’,

'passwdauth'="######'//DLINEIZEAYPassword 2B ESTRINIEZFR . (FRERIAMENEEZE/EL
FeEMKSFNIZRT .
)II
)

+ 5-18 liEERSH

24 i5EA
url DWSHUE L, FELCIBERERE, SEEFGRFEESE

(BURIRERPIER ) -

Sl HAS NSRS, (FRSHBEREREPIRERIERZBIL
eI REREE, oJLAERDWSIRHRY"IDBCEREF &
(M) ", sREARHEIEFIRMEOEE, SR EL /A
IP: ARG /EEER", 0 "jdbcpostgresql://
192.168.0.77:8000/postgres", KEVGIiES®E “[E DWSERHS

[ R
1588
DWSHIEE IR TC 9 "INk ABIaitiE i 1 Dim O AR =
Ban:
jdbc:postgresqgl://to-dws-1174405119-ihlUr78j.datasource.com:8000/
postgres
NRAEZEDWSHBEENEERE, BEXMEEEE postgres"(EIXT
MAYEREEF
passwdau | DLUGIZEAIPassword 2 BURYESIFIAUE R TR . EREIRIAMENTT
th AR PECEKSFIZERT .

dbtable HEEEpostgresHHIEIESR .

partition | ZEENEURERS, BT REHAFEHNHERFE,
Column | ;4p8

e “partitionColumn” , “lowerBound” , “upperBound” ,
“numpPartitions” 4PN SEWREIMIEE, FIFNEEEF—I2 .
o ATIRAFRIZENAIMRE, BINEREE.

lowerBou | partitionColumniRBEIFEREIRR/IME, ZEESSEREILER

nd F,
upperBou | partitionColumniZENFERHIBRRKE, ZEFESEEREILER
nd EP o
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e

15388

numParti
tions

IEENEURRTH &
B8
SCRMSEEREUERY, SiRYElowerBoundSupperBound, FigoEisaE M task
IRENEP—EBAYEERE . fian:
'partitionColumn'="id',
'lowerBound'='0',
'upperBound'='100',
'numPartitions'="2'

DLIfpE&iE2 1M FAtask, — MtaskiffTid>=0 and id < 50, B— taskifiT
id >=50 and id < 100,

fetchsize

IZEVEGRERS, S—HUREEUERYCREL, FOAME1000, REM
AHREHYF, EHAAFES, ZERETASERFRHAIN

B

batchsize

SNHER, S8—HUXSAMIERNCRE, FOAME1000, REM
AHEREHYF, EHARAFES, ZERETASBERFRHAIN

8

truncate

HiToverwriteB 2 EAMRIRSR, BEEPITETEIRE, BUEE
:

e true

e false

EAJ “false” , BITEH TOverwritelR{ERT, B REMREE
iR,

isolationL
evel

EBRERS, BETEHE:

e NONE

e READ_UNCOMMITTED

e READ_COMMITTED

e REPEATABLE_READ

e SERIALIZABLE

ZHAEA “READ_UNCOMMITTED”
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5-36 DWS &£E¥=R

EEEE

FIRlES @

O Bx

192.168.168.16, 192.168.168.100 BEE

- Bl

8000

gaussdb

EE e anak =i i - BRSNS
2. HRAHIE
sparkSession.sql("insert into dli_to_dws values(1, 'John',24),(2, 'Bob',32)")
3. EiHE

val dataFrame = sparkSession.sql("select * from dli_to_dws")
dataFrame.show()

AEUERD:
-t +———+
| id| name|age]|
-t +———+
| 4| Ekobe| 24|
| 1] tom| 18|
| 2| ammy| 18|
| S|jordam| 22|
| 71 chm| 13|
| &l gz| 13|
| 3| mark| 20|
-t +———+

BARIESE:
-t +———+
| id| name|age]|
-t +———+
| 4| Ekobe| 24|
| &l gz| 13|
| 71 chm| 13|
| 3| mark| 20|
| 1] tom| 18
| 2| ammy| 18
| S|jordam| 22|
| 1] John| 24|
| 2] Bob| 32|
e +——+

4. MIBRKERFE

sparkSession.sql("drop table dli_to_dws")
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1E1d DataFrame API 150 ZUE R

1.

EERCE .

val url = "jdbc:postgresql://to-dws-1174405057-EA1Kgo8H.datasource.com:8000/postgres"
val username = "dbadmin"

val password = "######"

val dbtable = "customer"

tliEDataFrame, FIIEURE, HEGEZFE.

var dataFrame_1 = sparkSession.createDataFrame(List((8, "Jack_1", 18)))

val df = dataFrame_1.withColumnRenamed("_1", "id")
.withColumnRenamed("_2", "name")
.withColumnRenamed("_3", "age")

SANHIEZRIDWS,

df.write.format("jdbc")
.option("url", url)
.option("dbtable", dbtable)
.option("user", username)
.option("password", password)
.mode(SaveMode.Append)
.save()

(1 588

SaveMode BIUFMRTFREL:

e ErrorlfExis: WIRELXFEHIE, WHEREE.
e Overwrite: MEBEGFEHE, VWESFRHUE.
o Append: WIRELGFEHIE, WEIREF.

o Ignore: MBEABELIR, WRMURE. SEMTSQLFR “MRFEFEN Ll
%” o

IEENDWS_ERIEIR .

- AR—: read.format() /5%

val jdbcDF = sparkSession.read.format("jdbc")
.option("url", url)
.option("dbtable", dbtable)
.option("user", username)
.option("password", password)
load()

- B : read.jdbc()FEix
val properties = new Properties()
properties.put("user", username)
properties.put("password", password)
val jdbcDF2 = sparkSession.read.jdbc(url, dbtable, properties)

EAEIER:

Fom o +-——+\n
| id] name|age|\n
Fom o +-——+\n

|

|

| 71 chm| 13|\n
| & gz| 13|\n
| 1] tom| 18|\m
| 2| ammy] 18|\n
| 5ljordan] 22|\n
Fom o +-——+\n
BARIES:
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- +-——+\n
| id] name|age|\n
- +-——+\n
71 chm| 13|\n
1] tom| 18|\n
2] ammy] 18|\n

S]ljordan]| 2Z|\n
8|Jack 1| 18|\n
3] mark|] 20|\n

6| gz| 13|\n
4| kobe| 24|\n
- +-——+\n

5 _Eitread.format()z¢Eread.jdbc() F5iA1EE EIAYdateFramei A HIIRATER,
AERsqUEDHITEIEEIR T .

jdbcDF.registerTempTable("customer_test")
sparkSession.sql("select * from customer_test where id = 1").show()

EFER:

+———+————+———H
| id|name | age |
+———t———t-—1
| 1] tom| 18|
$———F————4———+

DataFrame tH3€1&E

createDataFrame() 75 %6I@2RIZMEFread.format() F5ixMKread.jdbc() 5iXEARIEL
{EEBADataFramediR, AILAEEHITEARFICRERIE (£ “@IDataFrame
APIBEIEUEE" &, 1224 DataFrame#UEIEMAIGITER ) -

where

where FiEHAEAE Sand 1 or BIEMATHIEFRIAT, IR[EITEEAIDataFrame
xR, RIATF:

jdbcDEwhere("id = 1 or age <=10").show()

- +———4
| id] nanme | age |
- +———4
71 chm| 13|
1] tom| 18|

|

|

| 2] ammy| 18]
| S|jordan| 22|
I 6] gz| 13|
| 3| mark| 20|
fe==if====== +———H

filter

filter@wherefYFERAX—3, EAFHEHMmIEREIR, REILEEHER . =PI
W

jdbcDFfilter("id = 1 or age <=10").show()
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+-—— +——+
| id|] name|age|
-t +-——+
| 4] kobe| 24|
| 71 chm| 13|
| 5S|jordan| 22|
I 6] gz| 13|
| 31 mark| 20|
+-—-—+— +——+

e select
EANFETENFR, ROEEFERIIDataFramelds, FHIISNFRER, =
FIaNT:

- I

jdbcDFEselect("id").show()

+———+
| id]
+-——+
I 4]
I 7l
1 3]
I 6]
I 1]
I 2]
I 51
+-——+

- f2:

jdbcDFselect("id", "name").show()

- I3

jdbcDFselect("id","name").where("id<4").show()

e selectExpr
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R EL

SRS

IFEHITHIRACIE . a0, oIfERselectExpriE=FERE . RAINT:
name=FERE EZ name_test, age##ENN1.

jdbcDFselectExpr("id", "name as name_test", "age+1").show()

col

REUEEFER . AETFselect, col@ERRBEREN—1FE, R[EIZEEIHColumnk
B, R BIaT:

val idCol = jdbcDF.col("id")
drop

MFRIEEFER . EAERRIFE, REAEEIFERDataFrameXisR, H8
BIXRReeir— 1 FER, RN
jdbcDFE.drop("id").show()

————t———+
| name | age |

BEIFRIIBERjare, EEZEDLIF,

ERIGRFESE (YRNRRAFERE ) . APIRFESE (LUEHRRAPIZ
E)>(LERRE) .

fESparkfEll friEEs FIEEII M AIModule R FH T TSparkEll .

ERIGRMEESE (MUENRRAFEE ) . APIRIEESE ( MESIRRAPIZ
E ) > ( S IBIEL ) o

MavenfKifi

<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>

</dependency>

EIZSQL APIif[a]
AR

INIERA9password iR EN AR FE E AN FEHBRANEEXE, BINEREN 4k
EWNRLETENFN, ERNEE, BREE.

import java.util.Properties
import org.apache.spark.sql.SparkSession

object Test_ SQL_DWS {
def main(args: Array[String]): Unit = {
// Create a SparkSession session.
val sparkSession = SparkSession.builder().getOrCreate()
// Create a data table for DLI-associated DWS
sparkSession.sql("CREATE TABLE IF NOT EXISTS dli_to_dws USING JDBC OPTIONS (
'url'="jdbc:postgresql://to-dws-1174405057-EA1Kgo8H.datasource.com:8000/postgres',
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'dbtable'="'customer’,
'user'="dbadmin’,
'password'="######")")

// SQL model
//Insert data into the DLI data table
sparkSession.sql("insert into dli_to_dws values(1,'John',24),(2,'Bob',32)")

//Read data from DLI data table
val dataFrame = sparkSession.sql("select * from dli_to_dws")
dataFrame.show()

//drop table
sparkSession.sql("drop table dli_to_dws")

sparkSession.close()

}
}
e j@jdDataFrame APIif|a
(1 %88

INIERAIpasswordiRI3EN AR FE E AN FEHBRANEEXE, BINEEEN 4k
EWNRLETENFN, ERNEE, BREE.

import java.util.Properties
import org.apache.spark.sql.SparkSession
import org.apache.spark.sql.SaveMode

object Test_SQL_DWS {
def main(args: Array[String]): Unit = {
// Create a SparkSession session.
val sparkSession = SparkSession.builder().getOrCreate()

// DataFrame model
// Set the connection configuration parameters. Contains url, username, password, dbtable.
val url = "jdbc:postgresql://to-dws-1174405057-EA1Kgo8H.datasource.com:8000/postgres"
val username = "dbadmin"

val password = "####H##"

val dbtable = "customer"

//Create a DataFrame and initialize the DataFrame data.
var dataFrame_1 = sparkSession.createDataFrame(List((1, "Jack", 18)))

//Rename the fields set by the createDataFrame() method.

val df = dataFrame_1.withColumnRenamed("_1", "id")
.withColumnRenamed("_2", "name")
.withColumnRenamed("_3", "age")

//Write data to the dws_table_1 table
df.write.format("jdbc")
.option("url", url)
.option("dbtable", dbtable)
.option("user", username)
.option("password", password)
.mode(SaveMode.Append)
.save()

// DataFrame object for data manipulation
//Filter users with id=1

var newDF = dffilter("id!=1")
newDF.show()

// Filter the id column data
var newDF_1 = df.drop("id")
newDF_1.show()

// Read the data of the customer table in the RDS database
//Way one: Read data from DWS using read.format()
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val jdbcDF = sparkSession.read.format("jdbc")
.option("url", url)
.option("dbtable", dbtable)
.option("user", username)
.option("password", password)
.option("driver", "org.postgresql.Driver")
load()

//Way two: Read data from DWS using read.jdbc()

val properties = new Properties()

properties.put("user", username)

properties.put("password", password)

val jdbcDF2 = sparkSession.read.jdbc(url, dbtable, properties)

/**

* Register the dateFrame read by read.format() or read.jdbc() as a temporary table, and query the

data
* using the sql statement.
*/
jdbcDF.registerTempTable("customer_test")
val result = sparkSession.sql("select * from customer_test where id = 1")
result.show()

sparkSession.close()
}
}

5.5.3.2 pyspark #£F1{tH5

BEIm=

AR ER Spark{ELL51E DWSEIRTER pysparkiEFILAD .

E?bl.r_lﬁ”é’;;iﬁﬁﬁuE‘J:E?—EEJZ@U@E%EJ‘Eﬁ#ﬁBEB}&U . BINEFIESE ( HiRHREA
B o

BRFRIES

MR

INIERRIpassword B RBEI AR E B BN FEEARANLEXE, ENARENHEER
BXEPENFY, ERNEE, BREE.

importfB&ikEie

from __future__ import print_function
from pyspark.sql.types import StructType, StructField, IntegerType, StringType
from pyspark.sqgl import SparkSession

ellfE R

sparkSession = SparkSession.builder.appName("datasource-dws").getOrCreate()

i&@1d DataFrame API i5[01ZE R

1.

EESHEE

url = "jdbc:postgresql://to-dws-1174404951-W8W4cW8l.datasource.com:8000/postgres"
dbtable = "customer"

user = "dbadmin"

password = "####H##"

driver = "org.postgresql.Driver"

REHIE
datalList = sparkSession.sparkContext.parallelize([(1, "Katie", 19)])
®&schema
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schema = StructType([StructField("id", IntegerType(), False),\

StructField("name", StringType(), False),\
StructField("age", IntegerType(), False)])

4. tliEDataFrame

dataFrame = sparkSession.createDataFrame(datalList, schema)

5. {REHIEZRIDWS
dataFrame.write \

format("jdbc") \
.option("url", url) \
.option("dbtable", dbtable) \
.option("user", user) \
.option("password", password) \
.option("driver", driver) \
.mode("Overwrite") \

.save()
(MARL |
mode BIUFYRFEZEEY:
e ErrorlfExis: MRBLREFEEIE, MMEEE.
e Overwrite: MRELFERIE, WEXZFHIE.
e Append: WIRELEFEHIE, NEINFRZF.
e Ignore: WMREBEXFEHIE, WAMIRIE. XBEUUFSQLPH “MNIRAFENEIZE

= .

6. 1EZEYDWS_ERYEIE
jdbcDF = sparkSession.read \

format("jdbc") \
.option("url", url) \
.option("dbtable", dbtable) \
.option("user", user) \
.option("password", password) \
.option("driver", driver) \

load()
jdbcDF.show()
7. BMEER
-t +———+
| id| name|age|
-t +———+

1|Katie| 19]

e +———4

Bt SQL API i EUER
1. OUEEDLIESTEISID dws HOXEEE .,

sparkSession.sql(
"CREATE TABLE IF NOT EXISTS dli_to_dws USING JDBC OPTIONS (
'url'="'jdbc:postgresql://to-dws-1174404951-W8W4cW8l.datasource.com:8000/postgres',\
'dbtable'="'customer’,\
'user'='"dbadmin',\
'password'="######'\
'driver'='org.postgresql.Driver')")

(1 #5488
BRSBTS ER5-18,
2. EBAHE

sparkSession.sql("insert into dli_to_dws values(2,'John',24)")

3. EaEE

jdbcDF = sparkSession.sgl("select * from dli_to_dws").show()
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4. B{EL
= +———+
| id| name|age]
o +———%

| 1|Katie| 19|
| 2| John| 24|
s S +———+

1232 Spark {Fik

1. B5FHpythonfti3s 4 EIEZEDLIR,, =HIGRIEIEESE ( BUEHRERPE
) . APHRIFESE ( BUIEMRRRAPIZE ) > ( LERER ) .

2. FESparkiE L RBRE IS ERIRIAIModul el R F TS parkiEll . 5 EIRIERS
%{gﬁ ﬁ;giamﬁmmaﬁ ) . APHR(EBSE ( MUEWRZAPISE ) > ( Sl
B{ELL )

(11 588

o MNREEsparkhkAF2.3.2 (AMETE ) 2.4 SBRAFALAT, FEISEModulefEiR,
BAFRA: sys.datasource.hbase,

o WNSRERSparkhRAF3.1.10%, TEikIEModulet&EiR, F7E 'Spark&# ( --conf)' B2
=

spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/dws/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/dws/*

o EIIEHIGRZIEWBESE ( KUENIREAPER ) T “ERERERSERE" X
1i8H

o EITAPHERMEISSE ( HUEHIRRAPISE ) > ( IR B(E ) & “E2-EKks
HuiBA” XF “modules” SEAVIRE,

SRS

o JEidDataFrame APIA[T
(11 %88

INIEARIpassword@4RASEIAE P E B FIEEHARANZENE, ENEEEXHT
ENETETEXEFN, ERANEE, BREE

# _*_coding: utf-8 _*_

from _ future__import print_function

from pyspark.sql.types import StructType, StructField, IntegerType, StringType
from pyspark.sql import SparkSession

if _name__ =="_main__":
# Create a SparkSession session.
sparkSession = SparkSession.builder.appName("datasource-dws").getOrCreate()

# Set cross-source connection parameters

url = "jdbc:postgresql://to-dws-1174404951-W8W4cW8l.datasource.com:8000/postgres"
dbtable = "customer"

user = "dbadmin"

password = "####H##"

driver = "org.postgresql.Driver"

# Create a DataFrame and initialize the DataFrame data.
datalList = sparkSession.sparkContext.parallelize([(1, "Katie", 19)])

# Setting schema
schema = StructType([StructField("id", IntegerType(), False),\
StructField("name", StringType(), False),\
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StructField("age", IntegerType(), False)])

# Create a DataFrame from RDD and schema
dataFrame = sparkSession.createDataFrame(dataList, schema)

# Write data to the DWS table
dataFrame.write \
format("jdbc") \
.option("url", url) \
.option("dbtable", dbtable) \
.option("user", user) \
.option("password", password) \
.option("driver", driver) \
.mode("Overwrite") \
.save()

# Read data

jdbcDF = sparkSession.read \
format("jdbc") \
.option("url", url) \
.option("dbtable", dbtable) \
.option("user", user) \
.option("password", password) \
.option("driver", driver) \
load()

jdbcDF.show()

# close session
sparkSession.stop()

e JEIISQL APIifiT)
# _*_ coding: utf-8 _*_
from __future__ import print_function
from pyspark.sql import SparkSession

1 n

if _name__ =="_main__":
# Create a SparkSession session.
sparkSession = SparkSession.builder.appName("datasource-dws").getOrCreate()

# Createa data table for DLI - associated DWS

sparkSession.sql(
"CREATE TABLE IF NOT EXISTS dli_to_dws USING JDBC OPTIONS (\
'url'="jdbc:postgresql://to-dws-1174404951-W8W4cW8l.datasource.com:8000/postgres',\
'dbtable'="customer',\
'user'='"dbadmin',\
'password'="######'\
'driver'='org.postgresql.Driver')")

# Insert data into the DLI data table
sparkSession.sql("insert into dli_to_dws values(2,'John',24)")

# Read data from DLI data table
jdbcDF = sparkSession.sql("select * from dli_to_dws").show()

# close session
sparkSession.stop()

5.5.3.3 java t¥fI15

BFaR
ABUHRAERSparkiFALHITIDWS IR R T ava kB LD

E;%)IEE%U@J:E%EJZ@UEE’%;‘JEE?%#@BZ’EM% - BINEFESE (HiRHRRA
B o
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(AR

RFRES

INIERAYpasswordi@fRIIEI e BN FE B RANZ 2 XM, BIEREXHHEL
BEEPENFN, ERNEE, BREE.

S
- WREIRImvnikEE

<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>
</dependency>

- importiEXiKEE

import org.apache.spark.sql.SparkSession;

BlERIE

SparkSession sparkSession = SparkSession.builder().appName("datasource-dws").getOrCreate();

Bt SQL API 5 EUEE

1.

1232 Spark g\l
1.

CIZEDLIFEIRIFIOIDWSHIXELEK, BESEESH,
sparkSession.sql("CREATE TABLE IF NOT EXISTS dli_to_dws USING JDBC OPTIONS
(‘'url'="jdbc:postgresql://10.0.0.233:8000/postgres','dbtable'="test','user'="dbadmin’,'password'="**')");

AR

sparkSession.sql("insert into dli_to_dws values(3,'Liu'),(4,'Xie')");

TR

sparkSession.sql("select * from dli_to_dws").show();

ARG

Liul
John|

BEFRIB 4 ERjare, EEZEDLIF,

ERISRFESE (YRNRRAFERE ) . APIRFIESE (LUEHRRAPIS
E)>(LERRE) .
fESparkfEdl e ER PIEEXT R AIModulet&IRF 1T SparkfEll o

ERAIRMEESE (MUEBRREFERE ) . APIRIFESE (MIEHRTAPIZ
= ) > ( SUEHEIEIEL ) o
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MER
o WNRiEEsparkhiA/92.3.2 (BETE ) 2245423 F kAT, FBEEEModulefEih,
BIRA: sys.datasource.dws.,

o MRIEESparkiRAN3110, EFEEModulet®R, FE 'Spark&# ( --conf)' f
=1

spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/dws/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/dws/*

. J‘%ﬁiﬁ%ﬂéﬁi{’ﬁﬂ & ( BIEMIRERAFER ) PRI “ERMERBEIRSHRA” &
5iRH

o JEITAPHERENESE ( SUBHIZZRAPISE ) > ( AUEEIGME(ELL ) & “E2-i5RkS
HuRAR” XF “modules” SEATIRAE,

SRR
BIZSQL API if/aIDWSE
import org.apache.spark.sql.SparkSession;
public class java_dws {
public static void main(String[] args) {

SparkSession sparkSession = SparkSession.builder().appName("datasource-dws").getOrCreate();

sparkSession.sql("CREATE TABLE IF NOT EXISTS dli_to_dws USING JDBC OPTIONS
(‘url'="jdbc:postgresql://10.0.0.233:8000/postgres','dbtable'="test','user'="dbadmin','password'="*)");

// SQL model
//Insert data into the DLI data table
sparkSession.sql("insert into dli_to_dws values(3,'Liu'),(4,'Xie")");

//Read data from DLI data table
sparkSession.sql("select * from dli_to_dws").show();

//drop table
sparkSession.sql("drop table dli_to_dws");

sparkSession.close();
}
}

5.5.4 X3 HBase

5.5.4.1 MRS i &

DLI ISiRiEESELE MRS SR

1. %‘ 3LI’§I¥T =Ha LEKIRERER . BRREESE (RERRRAFE

2. X31EMRS HBaseZEETEDLIBAFIAThost SR IIMRSEERE TS s fd/etc/hosts(S

N o

FRIEFESE (LEBSREZAFER ) T8 “BREERT EniEit,

FF i3 Kerberos IAIERTAIMEXECE 4

1. & ( NSFHEEEKerberosi\IFERE ) PR “RIE RS ERHESEH
Manager” ET58lEKerberosi\ilEsERf, 2% “OIEAEMNAR" ENRINAR
FFREA
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2. 2% (fEMHBaseZE MR ) M1 FAURNMBFIAMEER. “AH” BPE—RX
RERIERE.

3. BFRManager®RE, ¥EIF ‘K% > (R > AP , HWEMEAS, ®E 82>
THINEER" , REFERESEAFkeytab3Z# Skibs.confX .

IIIJJ“«

£l32 MRS HBase &
BlZEDLIZEFXELMRS HBasex Z Hilf{FHBaselIE2ZEM . LIBEFICEE MBI, BiAY

mER:
1. ITFEERECS, EiZhbase shell S$EEXRIEE . Hf, “hbtest” 2EEFFIIE
Zo

describe 'hbtest'

2. (W) MRAEFEXMMNAHBasek, AILABIEIZE, BANGS

create ‘hbtest’ , ‘info’ , ‘detail’

Hrh, “hbtest” %7, HERNIIESZ.
3. ECEIFEEESE., “TableName” XiRiHBaseZEMIELS .

5.5.4.2 scala #FHtHE

FA& 5
FiE3FHECloudTablelyHBaseFIMRSAIHBase o
o HIERMH
% I;LI BRI S LETHEIEEREE ., BEARESSE (EURBNIEERFE
(0 #5488

INIERAIpassword iRt EN AR R E AN FEHBRANEE X, BINEEEN 4k
EWNRLZERENFN, (ERNEE, BREE.

o SIS, BlIESparkSession
a. S
SR ERImvnikifiZE

<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>
</dependency>

importtEX KR E

import scala.collection.mutable

import org.apache.spark.sql.{Row, SparkSession}
import org.apache.spark.rdd.RDD

import org.apache.spark.sql.types._

b. EIERIE,

val sparkSession = SparkSession.builder().getOrCreate()

c. BUEDLIEIRISID HBaseAIKEAE .
= ONERIHERIHBase R R FF S Kerberosi\ilE, NG CESENT.,

sparkSession.sql("CREATE TABLE test_hbase('id' STRING, 'location' STRING, 'city' STRING,
'booleanf' BOOLEAN,
'shortf' SHORT, 'intf' INT, 'longf' LONG, 'floatf' FLOAT,'doublef' DOUBLE) using hbase
OPTIONS (
'ZKHost'='cloudtable-cf82-zk3-pa6HnHpf.cloudtable.com:2181,
cloudtable-cf82-zk2-weBKklrjl.cloudtable.com:2181,

SASRRAS 01 (2024-09-19) WA © LR ABIRAE] 203


https://support.huaweicloud.com/intl/zh-cn/cmpntguide-mrs/mrs_01_0340.html
https://support.huaweicloud.com/intl/zh-cn/usermanual-dli/dli_01_0426.html
https://support.huaweicloud.com/intl/zh-cn/usermanual-dli/dli_01_0426.html

HURRIRER
FRisE

5 Spark Jar {E\ A& IR

cloudtable-cf82-zk1-WY09px9l.cloudtable.com:2181',

'TableName'="table_DupRowkey1",
'RowKey'="id:5,location:6,city:7',

'Cols'='booleanf:CF1.booleanf,shortf:CF1.shortf,intf:CF1.intf longf:CF1.longf floatf:CF1.floatf,d
oublef:CF1.doublef")"

)

" UNRIFIEAIHBaseEERE R T KerberosiAiE, NHEHENLESZMT.,
sparkSession.sql("CREATE TABLE test_hbase('id' STRING, 'location' STRING, 'city' STRING,
'booleanf' BOOLEAN,

'shortf' SHORT, 'intf' INT, 'longf' LONG, 'floatf' FLOAT,'doublef' DOUBLE) using hbase

OPTIONS (

'ZKHost'='cloudtable-cf82-zk3-pa6HnHpf.cloudtable.com:2181,

cloudtable-cf82-zk2-weBKkiIrjl.cloudtable.com:2181,
cloudtable-cf82-zk1-WY09px9l.cloudtable.com:2181',

'TableName'="table_DupRowkey1",
'RowKey'="id:5,location:6,city:7',

'Cols'='booleanf:CF1.booleanf,shortf:CF1.shortf,intf:CF1.intf longf:CF1.longf floatf:CF1.floatf,d
oublef:CF1.doublef',

'krb5conf'="./krb5.conf’,

'keytab' = './userkeytab',

'principal' = 'krbtest')")

% 5-19 8JERSH

24

iz

ZKHost

HBaseEER¥RIZKiEiEtbit .

SRENZKiEE it R ER 2 IERiEE . BARIFESE
( SRR FAFERE ) o

e ifialCloudTablefERE, IESZKiEEMHE (M )

e HIAIMRSERE, EEZKRET RIPSZKIFIMRO, 8
391 "ZK_IP1:ZK_PORT1,ZK_IP2:ZK_PORT2",

RowKey

IBEEArowkeyiIdliKEARFER, iFH8rowkey5HE

rowkey, EBrowkey>z#FH{ESStringzRE!, REEIEEK
E. B&rowkey(XZiEStringZLRIERKHIE, B B
HE21KE BER2KE.,

Cols

ENAIFRZEBICERFRZENNER; Ed, “7 @/

KdliRFE, ESERCERER, B . PiRctEidiik

IIE=

Blan:  “diR=FER1:ctR.ctRFER1, diTKFER2:ctK.ctFRF
ER2, dliE=FER3:ctE.ctEFER3”

krb5conf

FFEKerberosiAiEGHIkrb5.conf3Z &&=, &X'/
krb5.conf', Bi{fi¥{E2%EFZKerberosi\iERTHIEXECE
74 o

keytab

FiEKerberosiAIEfSHIkeytabSU 4 E& 1R, &9/
userkeytab', BE{fIF1E55%E FFKerberosiAIERTRIHEKED
=974

principal

FiEKerberosIAIEE 8BRS .
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BEid SQL API iR &R

1.

2.

EANEGE

sparkSession.sql("insert into test_hbase values('12345','abc','guiyang',false,null,3,23,2.3,2.34)")

TR

sparkSession.sql("select * from test_hbase").show ()

IREIER:

i&1d DataFrame API i5[0lEHE]R

1.

1232 Spark {Fik
1.

Hi&Eschema

val attrld = new StructField("id",StringType)

val location = new StructField("location",StringType)

val city = new StructField("city",StringType)

val booleanf = new StructField("booleanf",BooleanType)
val shortf = new StructField("shortf",ShortType)

val intf = new StructField("intf",IntegerType)

val longf = new StructField("longf",LongType)

val floatf = new StructField("floatf",FloatType)

val doublef = new StructField("doublef",DoubleType)
val attrs = Array(attrld, location,city,booleanf,shortf,intf,longf,floatf,doublef)

IRHEschemafYSLEUDISEHE
val mutableRow: Seq[Any] = Seq("12345","abc","city1",false,null,3,23,2.3,2.34)
val rddData: RDD[Row] = sparkSession.sparkContext.parallelize (Array(Row.fromSeq(mutableRow)), 1)

SAHUEEIHBase

sparkSession.createDataFrame(rddData, new StructType(attrs)).write.insertinto("test_hbase")

EEEYHBase - HIUE

val map = new mutable.HashMap[String, String]()

map("TableName") = "table_DupRowkey1"

map("RowKey") = "id:5,location:6,city:7"

map("Cols") =

"booleanf:CF1.booleanf,shortf:CF1.shortf,intf:CF1.intf,longf:CF1.longf,floatf:CF1.floatf,doublef:CF1.doubl

ef"

map("ZKHost")="cloudtable-cf82-zk3-pa6HnHpf.cloudtable.com:2181,
cloudtable-cf82-zk2-weBKkiIrjl.cloudtable.com:2181,
cloudtable-cf82-zk1-WY09px9l.cloudtable.com:2181"

sparkSession.read.schema(new StructType(attrs)).format("hbase").options(map.toMap).load().show()

R[E4E

t t t +\n
| id|location]| 51ty|boolea1f\S'wrt,f|:L'1t,f|lo'1gf|floatf\do.1blef|\'1
t t t + H\n
112345 h'Jawei|g_uyang| false\ nJll| 3| 43| 2.3] 2.34|\n
|lakbede| abcedef|abedefg]| true| 1] 2] 3| 4.0] 5.0]\n
|Icheck| abcdef|abedefg]| true| 1] 2] 3| 4.0] 5.0]\n
\n+ t t ¢ t t t t t +\n\n

BEIFRIIBERjare, EEZEDLIF,

ERGIRMEESE ( MIENRRBFER) .
E)>(LERRE) .

UNERMRSEEREFZ T KerberosiAilE, BIESpark{ElATEZEEkrb5.conffll
user keytab AR INZIE A BEMKE S G, KIFFEKerberosi\IEZ LR 2
&, W& 5-37Ff7R:

APIRIEIESE ( HUEMIRRAPIS
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[l 5-37 iRIMKEL

3. fESparkfFilmigarPikiERI M AIModuletERFFHITSparkiEik .

ERIAIRMEESE (MIEPRRAFERE ) . APIRIEESE (MESIRRAPIZ
E ) > ( Gl IBIEL ) o

(11 588
o HNFRiAFEsparkhkd<92.3.2 (BIETE ) 52.4 5823 FUlRY, FEEEModuletEiR,

LR sys.datasource.hbase,

o WNRIEESparkhRAJ93.1.10F, THikiEModulet&tlR, FTE 'Spark2%] ( --conf)' AL
=1

spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/hbase/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/

hbase/*
. ‘%n‘iﬁ%ﬂ.‘:ﬁ%ﬂ’ﬁﬂk%z}% (BUEIREAFER ) P “ERMERSEIRA &
WiAA

o EITAPHERMEWIESE ( HIEHIFRRAPISE ) > ( iR IR(EW ) &b “FK2-iEks
HuRAR” XF “modules” SEATIRE,

SERHMCHS
e Mavenf{Kkifi

<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>
</dependency>

e JEIISQL APIif[g)
- FFHEKerberosi\EH£EILHD

import org.apache.spark.sql.SparkSession

object Test_SparkSql_HBase {
def main(args: Array[String]): Unit = {
// Create a SparkSession session.
val sparkSession = SparkSession.builder().getOrCreate()

/**

* Create an association table for the DLI association Hbase table

*/

sparkSession.sql("CREATE TABLE test_hbase('id' STRING, 'location' STRING, 'city' STRING,

'booleanf' BOOLEAN,
'shortf' SHORT, 'intf' INT, 'longf' LONG, 'floatf' FLOAT,'doublef' DOUBLE) using hbase
OPTIONS (

'ZKHost'='cloudtable-cf82-zk3-pa6HnHpf.cloudtable.com:2181,
cloudtable-cf82-zk2-weBKklrjl.cloudtable.com:2181,
cloudtable-cf82-zk1-WY09px9l.cloudtable.com:2181",

'TableName'="table_DupRowkey1',

'RowKey'="id:5,location:6,city:7',

'Cols'='booleanf:CF1.booleanf,shortf:CF1.shortf,intf:CF1.intf,

longf:CF1.longf,floatf:CF1.floatf,doublef:CF1.doublef')")

/! SQL model
sparkSession.sql("insert into test_hbase values('12345','abc','city1',false,null,3,23,2.3,2.34)")
sparkSession.sql("select * from test_hbase").collect()
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sparkSession.close()
}
}

- FFEKerberosi \iEFEFIED
import org.apache.spark.SparkFiles
import org.apache.spark.sql.SparkSession

import java.io.{File, FilelnputStream, FileOutputStream}
object Test_SparkSql_HBase_Kerberos {

def copyFile2(Input:String) (OutPut:String): Unit ={
val fis = new FilelnputStream (Input)
val fos = new FileOutputStream(OutPut)
val buf = new Array[Byte](1024)
var len =0
while ({len = fis.read(buf);len} != -1){
fos.write(buf,0,len)
}
fos.close()
fis.close()

}

def main(args: Array[String]): Unit = {
// Create a SparkSession session.
val sparkSession = SparkSession.builder().getOrCreate()
val sc = sparkSession.sparkContext
sc.addFile("krb5.confAdobstiitit")
sc.addFile("user.keytabAJobsittitit")
Thread.sleep(10)

val krb5_startfile = new File(SparkFiles.get("krb5.conf"))

val keytab_startfile = new File(SparkFiles.get("user.keytab"))

val path_user = System.getProperty("user.dir")

val keytab_endfile = new File(path_user + "/" + keytab_startfile.getName)
val krb5_endfile = new File(path_user + "/" + krb5_startfile.getName)
println(keytab_endfile)

println(krb5_endfile)

var krbinput = SparkFiles.get("krb5.conf")
var krboutput = path_user+"/krb5.conf"
copyFile2 (krbinput) (krboutput)

var keytabinput = SparkFiles.get("user.keytab")
var keytaboutput = path_user+"/user.keytab"
copyFile2 (keytabinput) (keytaboutput)
Thread.sleep(10)
/**
* Create an association table for the DLI association Hbase table
*/
sparkSession.sql("CREATE TABLE testhbase(id string,booleanf boolean,shortf short,intf
int,longf long,floatf float,doublef double) " +
"using hbase OPTIONS(" +
"'ZKHost'='70.0.0.146:2181'," +
"'"TableName'="hbtest'," +
"'RowKey'='id:100'," +

"'Cols'='booleanf:CF1.booleanf,shortf:CF1.shortf,intf:CF1.intf,longf:CF2.longf, floatf:CF1.floatf,doubl
ef:CF2.doublef'," +

"'krb5conf'="" + path_user + "/krb5.conf'," +

"'keytab'="" + path_user+ "/user.keytab'," +

"'principal'='krbtest') ")

// SQL model
sparkSession.sql("insert into testhbase values('newtest',true,1,2,3,4,5)")
val result = sparkSession.sgl("select * from testhbase")

result.show()

SASRRAS 01 (2024-09-19) WA © LR ABIRAE] 207



HIRBIRR
Fxisrm 5 Spark Jar fEMV & 15RE

sparkSession.close()
}
}

e EjdDataFrame APIif[a]

import scala.collection.mutable

import org.apache.spark.sgl.{Row, SparkSession}
import org.apache.spark.rdd.RDD
import org.apache.spark.sgl.types._

object Test_SparkSql_HBase {
def main(args: Array[String]): Unit = {
// Create a SparkSession session.
val sparkSession = SparkSession.builder().getOrCreate()

// Create an association table for the DLI association Hbase table
sparkSession.sql("CREATE TABLE test_hbase('id' STRING, 'location' STRING, 'city' STRING, 'booleanf’
BOOLEAN,
'shortf' SHORT, 'intf' INT, 'longf' LONG, 'floatf' FLOAT,'doublef' DOUBLE) using hbase OPTIONS (

'ZKHost'='cloudtable-cf82-zk3-pa6HnHpf.cloudtable.com:2181,
cloudtable-cf82-zk2-weBkiIrjl.cloudtable.com:2181,
cloudtable-cf82-zk1-WY09px9l.cloudtable.com:2181",

'TableName'="table_DupRowkey1",

'RowKey'="id:5,location:6,city:7',

'Cols'="booleanf:CF1.booleanf,shortf:CF1.shortf,intf:CF1.intflongf:CF1.longf floatf:CF1.floatf,doublef:CF1.
doublef')")

// DataFrame model
// Setting schema

val attrld = new StructField("id",StringType)

val location = new StructField("location",StringType)

val city = new StructField("city",StringType)

val booleanf = new StructField("booleanf",BooleanType)

val shortf = new StructField("shortf",ShortType)

val intf = new StructField("intf",IntegerType)

val longf = new StructField("longf",LongType)

val floatf = new StructField("floatf",FloatType)

val doublef = new StructField("doublef",DoubleType)

val attrs = Array(attrld, location,city,booleanf,shortf,intf,longf,floatf,doublef)

// Populate data according to the type of schema
val mutableRow: Seq[Any] = Seq("12345","abc","city1",false,null,3,23,2.3,2.34)
val rddData: RDD[Row] = sparkSession.sparkContext.parallelize (Array (Row.fromSeq(mutableRow)),

1)

// Import the constructed data into Hbase
sparkSession.createDataFrame(rddData, new StructType(attrs)).write.insertInto("test_hbase")

// Read data on Hbase
val map = new mutable.HashMap[String, String] ()
map("TableName") = "table_DupRowkey1"
map("RowKey") = "id:5,location:6,city:7"
map("Cols") =
"booleanf:CF1.booleanf,shortf:CF1.shortf,intf:CF1.intf,longf:CF1.longf,floatf:CF1.floatf,doublef:CF1.doubl
ef"
map("ZKHost")="cloudtable-cf82-zk3-pa6HnHpf.cloudtable.com:2181,
cloudtable-cf82-zk2-weBkiIrjl.cloudtable.com:2181,
cloudtable-cf82-zk1-WY09px9l.cloudtable.com:2181"
sparkSession.read.schema(new
StructType(attrs)).format("hbase").options(map.toMap).load().collect()

sparkSession.close()
}
}
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5.5.4.3 pyspark #£{EI{tHE

F &5
T iE3HECloudTablefYHBaseFIMRSHIHBase o

o HUESMH

%EI;LI’*’E"‘}E}%%USJ:E%EJZQU@E%‘%E}%o BIMEFESE ( BiESRERAFE

(11 588

INIERR9password RS EI AR FE E N FEHBRANETE X, BINAEREN 4k
EMNRLERENFN, ERNRE, BREE.

o (UAOSCINIERR
a. importtEXKFHE

from __future__ import print_function

from pyspark.sql.types import StructType, StructField, IntegerType, StringType, BooleanType,
ShortType, LongType, FloatType, DoubleType

from pyspark.sql import SparkSession

b. EIERIE

sparkSession = SparkSession.builderappName("datasource-hbase").getOrCreate()
e JEIISQL APIifT
a. BIEDLIERAEIHBaseAIKEXE

" INERIEZRIHBaseEEFRFEKerberosiAiE, HAMLIESEMUT,

sparkSession.sql(

"CREATE TABLE testhbase(id STRING, location STRING, city STRING) using hbase
OPTIONS (\

'ZKHost' ='192.168.0.189:2181' )\

'TableName' = 'hbtest',\

'RowKey' ="id:5'\

'Cols' = 'location:info.location,city:detail.city')")

" INERIEZAIHBaseEEFHE T KerberosiAiE, HAMLIESEMUT,

sparkSession.sql(

"CREATE TABLE testhbase(id STRING, location STRING, city STRING) using hbase
OPTIONS (\

'ZKHost' ='192.168.0.189:2181',\

'TableName' = 'hbtest',\

'RowKey' ="id:5'\

'Cols' = 'location:info.location,city:detail.city',\

'krb5conf' = './krb5.conf',\

'keytab'='"./user.keytab’,\

'principal' ='krbtest')")

5k EkerberosiAiiErBEL, FFE T kerberosi\IFEEZBIZE=12
#, W1E5-20F777,

% 5-20 SR 6H

SHEBMESHE | SRR
'krb5conf' ="/ krb5.confa9ttit
krb5.conf'

'keytab'="./ KeytabA9yithit .
user.keytab'
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o B

a.

o

SHEMESHE | SERP

'principal’ WERRPEZ,
='krbtest'

krb5.confflkeytab3{43RENIE B2 E TS Kerberosi\IERTRIIEXECE
SASEEER

(10 #88
FRESHIFETSEZEKS-19,
SEANFIEFIHBase

sparkSession.sql("insert into testhbase values('95274','abc','Jinan')")

iZEEYHBase IR

sparkSession.sgl("select * from testhbase").show()

DataFrame APIijig)
CIEEDLIEEREIAIaI HBaselYXExZE

sparkSession.sql(\
"CREATE TABLE test_hbase(id STRING, location STRING, city STRING, booleanf BOOLEAN,
shortf SHORT, intf INT, longf LONG,
floatf FLOAT, doublef DOUBLE) using hbase OPTIONS (\

'ZKHost' = 'cloudtable-cf82-zk3-pa6HnHpf.cloudtable.com:2181,\
cloudtable-cf82-zk2-weBkiIrjl.cloudtable.com:2181,\
cloudtable-cf82-zk1-WY09px9l.cloudtable.com:2181'\

'TableName' = 'table_DupRowkey1',\

'RowKey' = '"id:5,location:6,city:7'\

'Cols' = 'booleanf:CF1.booleanf, shortf:CF1.shortf, intf:CF1.intf, \ longf:CF1.longf,

floatf:CF1.floatf, doublef:CF1.doublef')")

(%88
e ZKHost. RowKey. Cols=&#ifiEiHEaI&%E35-19,

e TableName: CloudTablepI5R%, ARFIURIREES, RE=BE.

fai&schema

schema = StructType([StructField("id", StringType()),\
StructField("location", StringType()),\
StructField("city", StringType()),\
StructField("booleanf", BooleanType()),\
StructField("shortf", ShortType()),\
StructField("intf", IntegerType()),\
StructField("longf", LongType()),\
StructField ("floatf", FloatType()),\
StructField("doublef", DoubleType())])

REHIE

datalList = sparkSession.sparkContext.parallelize([("11111", "aaa", "aaa", False, 4, 3, 23, 2.3,

2.34)])

tl#EDataFrame

dataFrame = sparkSession.createDataFrame(dataList, schema)

SNHYEFIHBase

dataFrame.write.insertinto("test_hbase")

15EBYHBase_FHIEIE

// Set cross-source connection parameters

TableName = "table_DupRowkey1"

RowKey = "id:5,location:6,city:7"

Cols =
"booleanf:CF1.booleanf,shortf:CF1.shortf,intf:CF1.intf,longf:CF1.longf,floatf:CF1.floatf,doublef:CF1.
doublef"
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ZKHost = "cloudtable-cf82-zk3-pa6HnHpf.cloudtable.com:2181,cloudtable-cf82-zk2-
weBKkiIrjl.cloudtable.com:2181,
cloudtable-cf82-zk1- WY09px9l.cloudtable.com:2181"

// select

jdbcDF = sparkSession.read.schema(schema)\
format("hbase")\
.option("ZKHost",ZKHost)\
.option("TableName", TableName)\
.option("RowKey",RowKey)\
.option("Cols",Cols)\
Jload()

jdbcDEFEfilter("id = '12333' or id="11111"").show()

AR

id. location. city: RETIKE, BAMENULKESEHREE SUEENS%
FIRIBEIEIR

=

SR,
+o———— + : ———o s : : : ———+
| id|location] city|booleanf|shortf|intf|longf|floatf|doublef]|
+o———— + : ———t— : : : ———+
|11111] beijin|beijing] false| 4] 31 23] 2.3] 2.34|
112333 nanjin|nanjing| false| null]| 3] 23] 2.3) 2.34]
+o———— + : ———t— : : : ———+

o 1EZSparkfEll

a.

S E1FMpythonftiE STt HEZEDLIF,

EHEREESE (HIENRERPIERE ) . APIREESE ( BURBIRR
APIZE ) > ( LIEREE ) .

AR MRSEEREF S T KerberosiAIE, Bl Spark{ENlATEEE S krb5.confF]
user.keytabSZ{FRINZEN L ROEMIKER S, FKFFEKerberosiAEIZE 8
728% . WE]5-38F7:

5-38 IRANMRE S {4

EffuFEsn (--files

obs://xietest1 /lzq/krb5.conf =

obs://xietest] /lzq/userkeytab

fESpark{FilfriE R i MAIModuleRIRFHATTSparkFil o

ERIGRFESE (HRNRRAFERE ) . APIRFESSE (LUEBIRE
APIZE ) > ( BIEHLAIR(FIL ) -
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SeRHICHS

(AR

o WNERiE FEsparkiRA792.3.2 (BME L ) T02.4.5823AFLAT, FEIEEModulet®
B, |IRA: sys.datasource.hbase,

o YNRIEFESparkhRA/93.1.10, TFHEFEModulet®El, 1T 'Sparks# (-

conf)' Bc &
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
hbase/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
hbase/*

o EBEIEFIGIRXEIESE ( BUBHIRTEAFER ) P “EREERESHR
BE” ZiER

o BITAPHEREWIESE ( ZUBHIFRAPIZE ) > ( SIERHMIBE(EL ) b “F2-i5
REBEGHIA” %TF “modules” S¥A9IAA,

e IEIZSQL APIAIEIMRS HBase

FFrEkerberost \IEFREAICHED
# _*_coding: utf-8 _*_
from __future__ import print_function
from pyspark.sql.types import StructType, StructField, IntegerType, StringType, BooleanType,
ShortType, LongType, FloatType, DoubleType
from pyspark.sql import SparkSession
if _name__ =="_main_":
# Create a SparkSession session.
sparkSession = SparkSession.builder.appName("datasource-hbase").getOrCreate()

sparkSession.sql(
"CREATE TABLE testhbase(id STRING, location STRING, city STRING) using hbase OPTIONS (\
'ZKHost' ='192.168.0.189:2181',\
'TableName' = 'hbtest',\
'RowKey' = 'id:5')\
'Cols' = 'location:info.location,city:detail.city')")

sparkSession.sql("insert into testhbase values('95274','abc','Jinan')")

sparkSession.sql("select * from testhbase").show()
# close session
sparkSession.stop()

FiEkerberosi A\IEAEFI{CHD
# _* coding: utf-8 _*_
from __future__ import print_function
from pyspark import SparkFiles
from pyspark.sgl import SparkSession
import shutil
import time
import os
if _name__ =="_main__":
# Create a SparkSession session.
sparkSession =
SparkSession.builder.appName("Test_HBase_SparkSql_Kerberos").getOrCreate()
sc = sparkSession.sparkContext
time.sleep(10)

krb5_startfile = SparkFiles.get("krb5.conf")
keytab_startfile = SparkFiles.get("user.keytab")
path_user = os.getcwd()

krb5_endfile = path_user + "/" + "krb5.conf"
keytab_endfile = path_user + "/" + "userkeytab"
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shutil.copy(krb5_startfile, krb5_endfile)
shutil.copy(keytab_startfile, keytab_endfile)
time.sleep(20)

sparkSession.sql(
"CREATE TABLE testhbase(id string,booleanf boolean,shortf short,intf int,longf long,floatf
float,doublef double) " +
"using hbase OPTIONS(" +
"'ZKHost'='10.0.0.146:2181"," +
"'"TableName'="hbtest'," +
"'RowKey'='id:100'," +

"'Cols'='booleanf:CF1.booleanf,shortf:CF1.shortf,intf:CF1.intf,longf:CF2.longf,floatf:CF1.floatf,doubl
ef:CF2.doublef'," +

"'krb5conf'=" + path_user + "/krb5.conf'," +

"'keytab'=" + path_user+ "/userkeytab'," +

"'principal'='krbtest') ")

sparkSession.sql("insert into testhbase values('95274','abc','Jinan')")

sparkSession.sql("select * from testhbase").show()
# close session
sparkSession.stop()

e iBjdDataFrame APIifz[aHBase
# *_ coding: utf-8 _*_
from __future__ import print_function
from pyspark.sql.types import StructType, StructField, IntegerType, StringType, BooleanType,
ShortType, LongType, FloatType, DoubleType
from pyspark.sql import SparkSession

n n

if _name__=="_main__":
# Create a SparkSession session.
sparkSession = SparkSession.builderappName("datasource-hbase").getOrCreate()

# Createa data table for DLI-associated ct

sparkSession.sql(\

"CREATE TABLE test_hbase(id STRING, location STRING, city STRING, booleanf BOOLEAN, shortf
SHORYT, intf INT, longf LONG,floatf FLOAT,doublef DOUBLE) using hbase OPTIONS ( \

'ZKHost' = 'cloudtable-cf82-zk3-pa6HnHpf.cloudtable.com:2181,\
cloudtable-cf82-zk2-weBkIrjl.cloudtable.com:2181,\
cloudtable-cf82-zk1-WY09px9l.cloudtable.com:2181'\

'TableName' = 'table_DupRowkey1',\

'RowKey' = 'id:5,location:6,city:7'\

'Cols' =

'booleanf:CF1.booleanf,shortf:CF1.shortf,intf:CF1.intf longf:CF1.longf,floatf:CF1.floatf,doublef:CF1.double
")

# Create a DataFrame and initialize the DataFrame data.
datalist = sparkSession.sparkContext.parallelize([("11111", "aaa", "aaa", False, 4, 3, 23, 2.3, 2.34)])

# Setting schema

schema = StructType([StructField("id", StringType()),
StructField("location", StringType()),
StructField ("city", StringType()),
StructField("booleanf", BooleanType()),
StructField("shortf", ShortType()),
StructField("intf", IntegerType()),
StructField("longf", LongType()),
StructField("floatf", FloatType()),
StructField("doublef", DoubleType())])

# Create a DataFrame from RDD and schema
dataFrame = sparkSession.createDataFrame(datalList, schema)

# Write data to the cloudtable-hbase
dataFrame.write.insertinto("test_hbase")

# Set cross-source connection parameters
TableName = "table_DupRowkey1"
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RowKey = "id:5,location:6,city:7"

Cols =
"booleanf:CF1.booleanf,shortf:CF1.shortf,intf:CF1.intf,longf:CF1.longf,floatf:CF1.floatf,doublef:CF1.doubl
ef"

ZKHost = "cloudtable-cf82-zk3-pa6HnHpf.cloudtable.com:2181,cloudtable-cf82-zk2-
weBKiIrjl.cloudtable.com:2181,

cloudtable-cf82-zk1-WY09px9l.cloudtable.com:2181"
# Read data on CloudTable-HBase
jdbcDF = sparkSession.read.schema(schema)\
format("hbase")\
.option("ZKHost", ZKHost)\
.option("TableName", TableName)\
.option("RowKey", RowKey)\
.option("Cols", Cols)\
load()

jdbcDFfilter("id = '12333' or id="11111"").show()

# close session
sparkSession.stop()

5.5.4.4 java HEILT

A5

AR IEFFMRSHIHBase

BB

ADLIBEIESIS FEXAOIRERIEEHIENT . BIMRIEESE ( SuEER
HKRAPERE) .

AR

INIERRIpassword RS EI AR RE E N FEHBRANTEXE, BINEREN 4k
EWNRLETENFN, ERNRE, BREE.

(e iSEd
a. S
" B REIRImvniKEZE
<dependency>

<groupld>org.apache.spark</groupld>

<artifactld>spark-sql_2.11</artifactld>

<version>2.3.2</version>
</dependency>

" importfBXKEE

import org.apache.spark.sql.SparkSession;

b. GIESIE
parkSession = SparkSession.builder().appName("datasource-HBase-MRS").getOrCreate();
E@ITSQL API if5ia]
- KFFFKerberosiAiE
i. BUZEDLIFERIAIIMRS HBaseHI KB R, ESEESH,
sparkSession.sql("CREATE TABLE testhbase(id STRING, location STRING, city STRING)
using hbase

OPTIONS('ZKHost'='10.0.0.63:2181','TableName'="hbtest','RowKey'='id:5','Cols'='location:inf
o.location,city:detail.city') ");

il EALERE
sparkSession.sql("insert into testhbase values('12345','abc’,'xxx")");

iii. EEHEE

sparkSession.sql("select * from testhbase").show();
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BAEESE:

- FFiEKerberosiAilE
i. BUEDLIEERIAIIMRS HBaseHIXExZER , ESEESH,

sparkSession.sql("CREATE TABLE testhbase(id STRING, location STRING, city STRING)
using hbase
OPTIONS('ZKHost'='10.0.0.63:2181','TableName'="hbtest','RowKey'="id:5','Cols'='location:inf
o.location,city:detail.city,'krb5conf'="./krb5.conf','keytab'="./
user.keytab','principal'='krbtest') ");

5k ZkerberosiAiiEELL, FFE T kerberosiNIFEEZIRE=12
#, W&R5-21FR.

= 5-21 2¥6R6H

BHEMESSHE | SHHA
'krb5conf' =/ krb5.confRYitiE .
krb5.conf'

'keytab'="./ KeytabRYithilt
user.keytab'

'principal’ INIERRPA
='krbtest'

krb5.conffllkeytab3Z{43KEN IS B iF S E FF S Kerberosi MR HIFE AL E
SAERERAR

ii. AR

sparkSession.sql("insert into testhbase values('95274','abc','Hongkong')");

iii. EEHE

sparkSession.sql("select * from testhbase").show();
o 1EXSpark{Ell
a. BEFIIRBXXHERjartl, EEZEDLIF,
EHSRESESE (MENREAFER) . APIRESSE (HEBRE
APIZE ) > ( LERRE) .

b. WNERMRSEEFFET KerberosiMilE, BlIEESpark{ENlATEEEEkrb5.conffll
user.keytabSTFRINENEABUKT S H, KFFSKerberosiNIEIiZZ B R
H% o 9|]|§|5-395Fm_? .

5-39 RIIKESI 4

EHibEmere (--files)

obs://xietest1/lzq/krb3.conf B

obs://xietest]/lzg/userkeytab

e
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c. fESparkfEdlfRiEERPIEEXI N AIModulet&IRFHITSparkfEll o

ERIGRFEESE (HURNREAFER ) . APIRESSE (MIEBIRE
APIZE ) > ( BIEHLAE(FIL ) .

[MERLY:

o MNERiE FEsparkiRA92.3.2 (BMETL ) T02.4.5823AFLAT, FEIEEModulet®
B, |IRA: sys.datasource.hbase,

o UNEREIESparkhiRAJ93.1.18F, THFEFEModuletEiR, FEAE 'SparkS# (--

conf)' Bc&
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
hbase/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
hbase/*

o BEEFHIGRFLESE (HIBENRFRAFER ) P “EERERRRRES N
BB” ZFi%EE

o EITAPHERMEWIESE ( HUBBIFZRAPIZSE ) > ( Gl EBEL ) b “F2-i5
RSERBE” XTF “modules” SEAYINAA,

SSRGS
e EIISQL APIif|T
- FKFiSKerberosseE A iE~ Al

import org.apache.spark.sgl.SparkSession;
public class java_mrs_hbase {

public static void main(String[] args) {
//create a SparkSession session
SparkSession sparkSession = SparkSession.builder().appName("datasource-HBase-
MRS").getOrCreate();

sparkSession.sql("CREATE TABLE testhbase(id STRING, location STRING, city STRING)
using hbase
OPTIONS('ZKHost'="10.0.0.63:2181",'TableName'="hbtest','RowKey'="id:5','Cols'='location:info.locat
ion,city:detail.city') ");

// SQL model
sparkSession.sql("insert into testhbase values('95274','abc','Hongkong")");
sparkSession.sql("select * from testhbase").show();

sparkSession.close();
}
}

-  FFBEKerberos5eE (iRl
import org.apache.spark.SparkContext;
import org.apache.spark.SparkFiles;
import org.apache.spark.sql.SparkSession;
import java.io.File;
import java.io.FileInputStream;
import java.io.FileOutputStream;
import java.io.|OException;
import java.io.InputStream;
import java.io.OutputStream;

public class Test_HBase_SparkSql_Kerberos {

private static void copyFile(File src,File dst) throws |IOException {
InputStream input = null;
OutputStream output = null;

try {
input = new FilelnputStream(src);
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5.5.4.5 SRR

output = new FileOutputStream(dst);

byte[] buf = new byte[1024];

int bytesRead;

while ((bytesRead = input.read(buf)) > 0) {
output.write(buf, 0, bytesRead);

}

} finally {
input.close();
output.close();

}

}

public static void main(String[] args) throws InterruptedException, IOException {
SparkSession sparkSession =
SparkSession.builder().appName("Test_HBase_SparkSql_Kerberos").getOrCreate();
SparkContext sc = sparkSession.sparkContext();
sc.addFile("obs://xietest1/lzg/krb5.conf");
sc.addFile("obs://xietest1/lzg/user.keytab");
Thread.sleep(20);

File krb5_startfile = new File(SparkFiles.get("krb5.conf"));

File keytab_startfile = new File(SparkFiles.get("user.keytab"));

String path_user = System.getProperty("user.dir");

File keytab_endfile = new File(path_user + "/" + keytab_startfile.getName());
File krb5_endfile = new File(path_user + "/" + krb5_startfile.getName());
copyFile(krb5_startfile krb5_endfile);

copyFile(keytab_startfile keytab_endfile);

Thread.sleep(20);

/-k*
* Create an association table for the DLI association Hbase table
*/
sparkSession.sql("CREATE TABLE testhbase(id string,booleanf boolean,shortf short,intf
int,longf long,floatf float,doublef double) " +
"using hbase OPTIONS(" +
"'ZKHost'='70.0.0.146:21871'," +
"'"TableName'='hbtest," +
"'RowKey'='id:100'," +

"'Cols'='booleanf:CF1.booleanf,shortf:CF1.shortf,intf:CF1.intf,longf:CF2.longf, floatf:CF1.floatf,doubl
ef:CF2.doublef'," +

"'krb5conf'="" + path_user + "/krb5.conf'," +

"'keytab'=" + path_user+ "/userkeytab'," +

"'principal'='krbtest') ");

// SQL model
sparkSession.sql("insert into testhbase values('newtest',true,1,2,3,4,5)");
sparkSession.sql("select * from testhbase").show();
sparkSession.close();

18R 1: 1517 Spark {El, EWIETTERM, (FIHEHIETR java server
connection 3f container Brh%i

BJEE

iz17SparkfEdl, {EMNZETTRM, 1l HEH$ERjava server connectiond,
container/3oskMl

RRTS %=

I EEEELERERNENER, IRRE, BSEDLIBEREEHEEMRS
FHUSRELENEE . EFMOIEFIEIZSparkfEdl,
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&R 2: i=17 Spark {EV, fEAzTTRM, {ELHEHRS KrbException:
Message stream modified (41)
o (OISR
izf7SparkfEll, RNz TRM, 1L HEHE7RKrbException: Message stream
modified (41)
o fRRFSE
“miE “krb5.conf” ELESY, ESUEFERE “renew_lifetime = xxx” Bo &l
BR. EHBIRFIRIISparkfEll,

5.5.5 XJ#Z OpenTSDB

5.5.5.1 scala #¥F{tE5
FA&iBE

F1EXFHECloudTableAYOpenTSDBFIMRSHIOpenTSDB,

o HIESMH

%El;u%IEE%U.‘:TJ:E%E‘Z@UEE’%EL‘EEo Bifg(EESE (BIERRRARE

(11 588

INIERRIpassword RS EN AR FE BN FEHBRANETEXE, BINEREN 4k
ENRLETENFN, ERNRE, BREE.

o IIEKIREE, GlESparkSession
a. S,
5 R B mvni{ksi

<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>
</dependency>

importtB X {kEi e

import scala.collection.mutable

import org.apache.spark.sql.{Row, SparkSession}
import org.apache.spark.rdd.RDD

import org.apache.spark.sql.types._

b. BIERIE,

val sparkSession = SparkSession.builder().getOrCreate()

c. GUEDLIXEXEIRIEE OpenTSDBRIKEXZE .
sparkSession.sql("create table opentsdb_test using opentsdb options(
'Host'='opentsdb-3xcl8dir15m58z3.cloudtable.com:4242",
'metric'='ctopentsdb’,
'tags'='city,location")")
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£ 5-22 gERSH

¥ el
host OpenTSDBE#EIE

o 1}5‘|EﬂCloudTable OpenTSDB, IESOpenTSDB$EiZE
i, BRaTLIERCloudTableizila, BE “SEEHER
> EEERT , EERHER zchYOpenTSDBfEJE}zi’d’,iJJ:

e ij3{B]IMRS OpenTSDB, E{FFIEEREERER, BS
OpenTSDBFRET = IPSi%, #&=L/9"IP:PORT",
OpenTSDBEFEZSAN T RAT, ARSI, REGHE
£% “[E MRSEROpenTSDB IPEE.” 1 “E MRSE
B¥OpenTSDB 52" . E@ﬁﬁézﬂﬂﬁuﬂéiﬁ H5E

mRPSEmROIANEEIbIE, SIBEHISIREESE (M
EIRRBFERE ) -
metric FRrelZERdliZERIT R AIOpenTSDBERRYIEIRE R o
tags metricXI R AYHRES, BFIFZE. I8, RIRCRSRE,
AILARIEISYS, LL Y, 7 R, 8iENmetric FRIFRE
tagkAY(E .
e EIISQL APIif|a]
a. EAHUE
sparkSession.sgl("insert into opentsdb_test values('futian’, 'abc', '1970-01-02 18:17:36', 30.0)")
b. =H=HGEIE
sparkSession.sql("select * from opentsdb_test").show()
R[EIER:
F—————— F-——————— Fom e = +h\n
| city|location] timestamp |value|\n
F—————— F———————— Fom e t————- +h\n

| futian]| huawei |1970-01-02 18:17:36] SG.OIEﬂ
|beijing| huawei|l970-01-02 18:17:36| 30.0[\n
Fm—————— Fm——————— e L LT Fe———— +hvni\n

e JEjdDataFrame APIif[a]

a. HJi&Eschema
val attrTag1Location = new StructField("location", StringType)
val attrTag2Name = new StructField("name", StringType)
val attrTimestamp = new StructField("timestamp", LongType)
val attrValue = new StructField("value", DoubleType)
val attrs = Array(attrTag1Location, attrTag2Name, attrTimestamp, attrValue)

b. #R#EschemalIZERIMNIEEIE
val mutableRow: Seq[Any] = Seq("aaa", "abc", 123456L, 30.0)
val rddData: RDD[Row] =
sparkSession.sparkContext.parallelize (Array (Row.fromSeq(mutableRow)), 1)

c. SAZUEZIOpenTSDB

sparkSession.createDataFrame(rddData, new StructType(attrs)).write.insertinto("opentsdb_test")

d. iEEXOpenTSDB_ LRI
val map = new mutable.HashMap[String, String] ()
map("metric") = "ctopentsdb"
map("tags") = "city,location"
map("Host") = "opentsdb-3xcl8dir15m58z3.cloudtable.com:4242"
sparkSession.read.format("opentsdb").options(map.toMap).load().show()
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SeRHICES

IR[EIZER

- - - - +\n
| city|location] timestamp|value|\n
- - - - +\n

| futiamn]| huawei|1970-01-02 18:17:36] BG.Olkﬂ
|beijing| huawei|l970-01-02 18:17:36| 30.0[\n
- - - - +vnin

#@3zSpark{Fik

a. BEFHIIRBERjare, EEZEDLIH,

EHERIEESE ( BUBBREAPER ) . APIREBESE (HUEHKRE
APIZE ) > ( LERRE) .

b. fESpark{FllfmigesIEEXT R AIModuletERFFHFTSpark{Ful o
EHSRIFESE ( BUBHREAPIERE ) . APIREESE (HUEHKRE
APIZE ) > ( BUEEHLACIRIELL ) .

() i%eA

o MRk FEsparkiRA792.3.2 (BMETL ) T02.4.5823AFlAT, FEIEEModulet®
B, |IRA: sys.datasource.opentsdb,

o UNEREIESparkhRAF93.1.18F, TFEFEModuletEiR, FEAE 'SparkS# (--

conf)' BcE&
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
opentsdb/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
opentsdb/*

o BEIIEHIERXIEWESE ( HIBNREAFIER ) PiY “EREBTERESHN
BB~ ZixEE

o BEITAPHERMEIESE ( HUBBIRZRAPISE ) > ( SIEEHHEEBE ) b “F2-i5
REHRA” XF “modules” SEATIRAA,

Maven{k#i

<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>

</dependency>

1BIiZSQL APl

import org.apache.spark.sql.SparkSession

object Test_OpenTSDB_CT {
def main(args: Array[String]): Unit = {
// Create a SparkSession session.
val sparkSession = SparkSession.builder().getOrCreate()

// Create a data table for DLI association OpenTSDB
sparkSession.sql("create table opentsdb_test using opentsdb options(
'Host'='opentsdb-3xcl8dir15m58z3.cloudtable.com:4242',
'metric'='ctopentsdb’,

'tags'='city,location")")

// SQL module
sparkSession.sql("insert into opentsdb_test values('futian’, 'abc', '1970-01-02 18:17:36', 30.0)")
sparkSession.sql("select * from opentsdb_test").show()
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sparkSession.close()
}
}

e IEidDataFrame APIif[a)
import scala.collection.mutable
import org.apache.spark.sql.{Row, SparkSession}
import org.apache.spark.rdd.RDD
import org.apache.spark.sgl.types._

object Test_OpenTSDB_CT {
def main(args: Array[String]): Unit = {
// Create a SparkSession session.
val sparkSession = SparkSession.builder().getOrCreate()

// Create a data table for DLI association OpenTSDB
sparkSession.sql("create table opentsdb_test using opentsdb options(
'Host'='opentsdb-3xcl8dir15m58z3.cloudtable.com:4242',
'metric'='ctopentsdb’,

'tags'='city,location"')")

// DataFrame model
// Setting schema

val attrTag1Location = new StructField("location", StringType)

val attrTag2Name = new StructField("name", StringType)

val attrTimestamp = new StructField("timestamp", LongType)

val attrValue = new StructField("value", DoubleType)

val attrs = Array(attrTag1Location, attrTag2Name, attrTimestamp,attrValue)

// Populate data according to the type of schema

val mutableRow: Seq[Any] = Seq("aaa", "abc", 123456L, 30.0)

val rddData: RDD[Row] = sparkSession.sparkContext.parallelize (Array (Row.fromSeq(mutableRow)),
1)

//lmport the constructed data into OpenTSDB
sparkSession.createDataFrame(rddData, new StructType(attrs)).write.insertinto("opentsdb_test")

//Read data on OpenTSDB

val map = new mutable.HashMap[String, String] ()

map("metric") = "ctopentsdb"

map("tags") = "city,location"

map("Host") = "opentsdb-3xcl8dir15m58z3.cloudtable.com:4242"
sparkSession.read.format("opentsdb").options(map.toMap).load().show()

sparkSession.close()

5.5.5.2 pyspark #{H{ti3

FrA& 1588
T HHECloudTablefOpenTSDBFIMRSAHIOpenTSDB,

o HIESMH

%E[);LI%IE}?E%U‘:.*J:E.%E‘Zﬁﬂ@ﬂ%ﬁi&%o BiKR(FIESE ( BIERRRAFE

MERTY:):

INIERAIpassword iRt EN AR R E A FEH B RANL E X, BINEEEN 4L
EWNRLZEREEFN, (ERNEE, BREE.
o AISSLINFRE

a. importtBXIKEE
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from __future__ import print_function
from pyspark.sql.types import StructType, StructField, StringType, LongType, DoubleType
from pyspark.sgl import SparkSession

b. EIERIE

sparkSession = SparkSession.builder.appName("datasource-opentsdb").getOrCreate()

c. BUEDLIEIEISE OpenTSDBAYKELER

sparkSession.sqgl("create table opentsdb_test using opentsdb options(
'Host'="opentsdb-3xcl8dir15m58z3.cloudtable.com:4242,
'metric'='ct_opentsdb',
'tags'='city,location")")

(11 % ed
Host. metric. tags="&#iFiEHETSERS-22,
o IBIFSQL APIiIE)

a. IEAZURE
sparkSession.sql("insert into opentsdb_test values('aaa', 'abc’, '2021-06-30 18:00:00', 30.0)")
b. =HTEIE

result = sparkSession.sql("SELECT * FROM opentsdb_test")
e ®iIDataFrame API if[a]

a. Hi&schema
schema = StructType([StructField("location", StringType()),\
StructField("name", StringType()), \
StructField ("timestamp", LongType()),\
StructField("value", DoubleType())])
b. REHIE
datalList = sparkSession.sparkContext.parallelize([("aaa", "abc", 123456L, 30.0)])
c. fBlEDataFrame

dataFrame = sparkSession.createDataFrame(datalList, schema)

d. SAZHUEFIOpenTSDB

dataFrame.write.insertInto("opentsdb_test")

e. iELEXOpenTSDB_LAY%IE
jdbdDF = sparkSession.read
format("opentsdb")\
.option("Host","opentsdb-3xcl8dir15m58z3.cloudtable.com:4242")\
.option("metric","ctopentsdb™)\
.option("tags","city,location")\

load()
jdbdDF.show()

A =5
e o e et e $————— +
| city|location] timestanp |value |
e o e et e $————— +
| futian| huawei|l970-01-02 18:17:36| 30.0|
|nanjing| tom|2019-08-28 00:00:00] 30.0|
|beijing| huawei|l970-01-02 18:17:36| 30.0|
e o e et e $————— +

o 1E3ZSpark{E
a. BEIFHIpythonfXiB3{4 EEZEDLIFR,

ERIGRFEESE (HEMRRAFER) . APIRESSE (LEBIRE
APIZE ) > ( EERIRE ) o

b.  TESpark{ElliRiE=EIEEITMAIModuletRIRFHITSparkEdL
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ST

EHARFESE (MIERRTBFER ) . APIRESESE (HEBIRE
APIZE ) > ( BUEEHLAIR(EIL ) o

(AR

o WNRiEFEsparkiRA/92.3.2 (BETE ) 224 5323 FLAY, FHBEIEEModuletd
B, &FRA: sys.datasource.opentsdb,

o UNRIEIFESparkhRAS3.1.10F, THEFEModuletEtR, ZETE 'SparkSE (--

conf)' Bc&
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
opentsdb/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
opentsdb/*

o BIIEHIERZIFWESE ( BEHREFAPER ) P19 “ERERRESHN
BR” F&ixBH

o BEITAPHERMEIESE ( HUBBIRZRAPISE ) > ( SIEHEEE ) b “F2-i5
RESHHE” XF “modules” SEATIRAA,

B13SQL APIIAEIMRSEIOpenTSDB

# *_ coding: utf-8 _*_

from __future__ import print_function

from pyspark.sql.types import StructType, StructField, StringType, LongType, DoubleType
from pyspark.sqgl import SparkSession

n n

if _name__=="__main_":
# Create a SparkSession session.
sparkSession = SparkSession.builder.appName("datasource-opentsdb").getOrCreate()

# Create a DLI cross-source association opentsdb data table
sparkSession.sql(\
"create table opentsdb_test using opentsdb options(\
'Host'='10.0.0.171:4242'\
'metric'='cts_opentsdb',\
'tags'='city,location")")

sparkSession.sgl("insert into opentsdb_test values('aaa', 'abc', '2021-06-30 18:00:00', 30.0)")

result = sparkSession.sql("SELECT * FROM opentsdb_test")
result.show()

# close session
sparkSession.stop()

iBidDataFrame APIif5{@lOpenTSDB
# _*_coding: utf-8 _*_
from __future__ import print_function
from pyspark.sql.types import StructType, StructField, StringType, LongType, DoubleType
from pyspark.sql import SparkSession
if _name__ =="_main_":
# Create a SparkSession session.
sparkSession = SparkSession.builder.appName("datasource-opentsdb").getOrCreate()

# Create a DLI cross-source association opentsdb data table
sparkSession.sql(
"create table opentsdb_test using opentsdb options(\
'Host'='opentsdb-3xcl8dir15m58z3.cloudtable.com:4242',\
'metric'='ct_opentsdb',\
'tags'='city,location")")

# Create a DataFrame and initialize the DataFrame data.
datalList = sparkSession.sparkContext.parallelize([("aaa", "abc", 123456L, 30.0)])
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# Setting schema

schema = StructType([StructField("location", StringType()),\
StructField("name", StringType()),\
StructField("timestamp", LongType()),\
StructField("value", DoubleType())])

# Create a DataFrame from RDD and schema
dataFrame = sparkSession.createDataFrame(dataList, schema)

# Set cross-source connection parameters

metric = "ctopentsdb"

tags = "city,location"

Host = "opentsdb-3xcl8dir15m58z3.cloudtable.com:4242"

# Write data to the cloudtable-opentsdb

dataFrame.write.insertInto("opentsdb_test")

# =+ Qpentsdb does not currently implement the ctas method to save data, so the save() method
cannot be used.*****+*

# dataFrame.write.format("opentsdb").option("Host", Host).option("metric", metric).option("tags",
tags).mode("Overwrite").save()

# Read data on CloudTable-OpenTSDB

jdbdDF = sparkSession.read\
format("opentsdb")\
.option("Host",Host)\
.option("metric",metric)\
.option("tags",tags)\
load()

jdbdDF.show()

# close session
sparkSession.stop()

5.5.5.3 java IS
FF&5AR

ANHEEF RiEFAFMRSHIOpenTSDB,

o HHERM
EDLIEEEHG oM B ERERFENT . BNRIEESE (LUENR
ZAPER) .
(1 #%i88
IMIER#Ipassword BRESEIN IR E BN ERANZ SN, BINERE N
ENELRIEXFN, ERANEE, BREL,
o 3L

a. SAKH
B REIRImvniKEZE
<dependency>

<groupld>org.apache.spark</groupld>

<artifactld>spark-sql_2.11</artifactld>

<version>2.3.2</version>
</dependency>

= importfBXiKEE

import org.apache.spark.sql.SparkSession;

b. EIERIE

sparkSession = SparkSession.builder().appName("datasource-opentsdb").getOrCreate();
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EILSQL API 35/

BIZDLIFEREIHFIBIMRS OpenTSDBRIKEAZR, EBEIEIESE,

sparkSession.sqgl("create table opentsdb_new_test using opentsdb
options('Host'='10.0.0.171:4242' 'metric'='ctopentsdb','tags'='city,location')");

(11 %
Host. metric. tags=ES#FEHETSEERS-22,
WAHURE

sparkSession.sgl("insert into opentsdb_new_test values('Penglai’, 'abc’, '2021-06-30 18:00:00',
30.0)");

EEEIE

sparkSession.sqgl("select * from opentsdb_new_test").show();

NSRS

123ZSpark{Edl

a.

BEFRIIEN L jar®, EEZEDLIF,

EHARFESE (BIENRRBFER ) . APIRESESE (HIEBIRE
APIZE ) > ( LEREFEE ) .

7ESparkfEl friE2E Pk iERI M AIModuletZERFH 1T SparkEdl .

ERIGRFEESE (HERNMRRAFERE) . APIRESESE (LIEBIRE
APIZE ) > ( BIEHLAIR(FIL ) -

(1 %A
o YNREFEsparkhRA92.3.2 (AT ) 5624 512XMFAY, HEEIEEModulet®
B, |#RA: sys.datasource.opentsdb,
o UNRIEFESparkhRAJ93.1.107, TFHEFEModulet®Etl, ZE1E 'Sparks&# ( --
conf)' Bic&

spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
opentsdb/*

spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
opentsdb/*

o BEIEHERXFIIESE (MIEBRRBFERE ) Tr ‘ BRERERESHR
BE” Zi%A

o BIIAPHEREWIESE ( ZUEHIFERAPIZE ) > ( SIZEHEIB(EL ) b “F2-5
RESEGHIE” %F “modules” SEA0BIAA,

Maven{kgi

<dependency>

<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>

</dependency>

1BIiZSQL APl

import org.apache.spark.sgl.SparkSession;

N5k 01 (2024-09-19)

IRIERE © LA/ ARBIRAE 225


https://support.huaweicloud.com/intl/zh-cn/usermanual-dli/dli_01_0367.html
https://support.huaweicloud.com/intl/zh-cn/api-dli/dli_02_0130.html
https://support.huaweicloud.com/intl/zh-cn/usermanual-dli/dli_01_0384.html
https://support.huaweicloud.com/intl/zh-cn/api-dli/dli_02_0124.html
https://support.huaweicloud.com/intl/zh-cn/usermanual-dli/dli_01_0384.html
https://support.huaweicloud.com/intl/zh-cn/api-dli/dli_02_0124.html

HURRIRER
FRisE

5 Spark Jar {E\FF&3IER

5.5.5.4 SRR

1217 Spark {EiL,

public class java_mrs_opentsdb {
private static SparkSession sparkSession = null;
public static void main(String[] args) {
//create a SparkSession session

sparkSession = SparkSession.builder().appName("datasource-opentsdb").getOrCreate();

sparkSession.sql("create table opentsdb_new_test using opentsdb
options('Host'="10.0.0.171:4242','metric'='ctopentsdb’,'tags'='city,location')");

// SQL module

sparkSession.sql("insert into opentsdb_new_test values(‘Penglai', 'abc', '2021-06-30 18:00:00',
30.0)");

System.out.println("Penglai new timestamp");

sparkSession.sql("select * from opentsdb_new_test").show();

sparkSession.close();

Ellz1TRM, {ElHEFIRR No respond §5ix

EIRESIES

iz17Spark{Edl, {EMIETTEM, 1EIHEFRTRNO respondigiz

FRRAZ

EielEESparkiEll, SUIEMFWAIHRZETE “Sparks#{ (--conf) ” HifINEE:

“spark.sql.mrs.opentsdb.ssl.enabled=true” ,

5.5.6 ¥J4% RDS

5.5.6.1 scala #FILRE

F&Ri5ER

BIRSH

7EDLIZEIEH S L ETCIZEIRERFEENT . BERREBESE (EIEHR

EKRPER) -

(MARTY::

NERRIpassword @RS IR IR P E E RN FEE B R AR E NG, BINTEREXFk
EBNRTEPENFN, FENESE, BERTE,

MEERFRSE, BlUEESparkSession

a. SR
ERANEImvnikERZE

<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>
</dependency>

importtE X {kEi e

SASRRAS 01 (2024-09-19) WA © LR ABIRAE] 226


https://support.huaweicloud.com/intl/zh-cn/usermanual-dli/dli_01_0426.html
https://support.huaweicloud.com/intl/zh-cn/usermanual-dli/dli_01_0426.html

HURRIRER
FRisE

5 Spark Jar {E\ A& IR

b.

o IEIY

a.

import java.util.Properties
import org.apache.spark.sql.{Row,SparkSession}
import org.apache.spark.sqgl.SaveMode

BIERIE,

val sparkSession = SparkSession.builder().getOrCreate()

SQL API ij1a)

BIEDLIESRIAIE rdsHIKENR, HEEESH.

sparkSession.sql(

"CREATE TABLE IF NOT EXISTS dli_to_rds USING JDBC OPTIONS (
'url'="jdbc:mysql://to-rds-1174404209-cA37siB6.datasource.com:3306', //tR¥ESEFRurlEel
'dbtable'="test.customer’,

'user'="root', //AR¥ESLFRuser{E24
'password'="######', [/ARYELFRpassword{&
'driver'="com.mysqLl.jdbc.Driver')")

% 5-23 GIERSH

2% 15488
url RDSHUERBIE, HFESCIRERERE, SEEHISIRE
BEE (HURBIRRAPIER ) -
SIS REIESRIEES, [FEARDSIZHAY MR "TEN
AN SR IR 518, MySQUIEEC /S MYk /N
IP:AMixEA", PostGret&=t g iy Ek://HIMIP: 8 MimE /
HIRER"
fBian: "jdbc:mysql://192.168.0.193:3306"5k#
"jdbc:postgresql://192.168.0.193:3306/postgres" , KBNS
RXiBESE “E RDSERHER .
dbtable HEIMYSQLEEEHES "#iiEER . &R2", haPostGresEEt
EE"RNE.ERE".
5iRA
MRHUEEIRAGE, BRCIBRBIEENR, SURASIREH
BizfT5EM.
user RDSEURERFS .
password RDSEURER P B X R
driver jdbciRzNER, IHIEIMySQLEERAISIEE :
"com.mysql.jdbc.Driver", i/[alPostGre5EEHSIES:
"org.postgresql.Driver",
partitionCol | ISZENEUERS, AT REFAFERNEERFE.
umn 58
e “partitionColumn” , “lowerBound” , “upperBound” ,
“numPartitions” 4APMSHWARINRE, FIFEEHF
—&B5>
o ATIRFAIAIZENIMRE, BIVEREEG.
lowerBound | partitionColumniz ERIFEREIRR/IME, 1ZESEERIE
&R,
upperBound | partitionColumniR BRI FERHIRRAE, ZEFAEEER
[EIZERA,
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2% A8
numPartitio | EEENEUBATFH &L
ns WiBH

SEPREENEURERT, SiR1ElowerBoundSupperBound, 955 ECLE
B taskIkENE A —EB o ISR Fia0:

'partitionColumn'="id',
'lowerBound'='0',
'upperBound'="100',
'numPartitions'="2"

DLI&#E2 M Atask, —Mtask#ffTid>=0 and id < 50, B—
task#fTid >=50 and id < 100,

fetchsize EEENEURRT, E—HUIIRENEIEAYICREL, EAET1000,

IREMAMRHF, EHEAEES, ZBERETASE
REZEBAIXE .

batchsize SEANHIER, 8BS ANEIEICRE, BIAE1000,

IREMAMRSHF, EHBEAEES, ZBERETASE
REZEBAIXE .

truncate HiToverwrite AT 2EAMIRER, BEIEWITETSRIRE,

BBESEHE:

e true

o false

ZXIN\So'false', BIFEH{ToverwritelR{ERT, SoiSEEMIER
BEHMERX.

isolationLeve | EERELRAI, BUETE:

l e NONE

e READ_UNCOMMITTED

e READ_COMMITTED

e REPEATABLE_READ

e SERIALIZABLE

EIAEI'READ_UNCOMMITTED',

5-40 RDS £8HER

=REe S>>

192.168.13150 O 2 =]

AR

sparkSession.sql("insert into dli_to_rds values(1, 'John',24),(2, 'Bob',32)")

BEigHURE
val dataFrame = sparkSession.sql("select * from dli_to_rds")
dataFrame.show()
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d.

EAEIERD:

Fmm +———4
| id] name | age |
Fmm +———4
| 4] kobe| 24|
| 1] tom| 18
| | ammy| 18
| S|jordan| 22|
| 71 chm| 13|
| &l gz| 13|
| 3| mark| 20|
Fmm +———4

EAIEE:
Fmm +———4
| id] name | age |
Fmm +———4
| 4] kobe| 24|
| &l gz| 13|
|  TI chm| 13|
| 3| mark| 20|
| 1] tom| 18
| | ammy| 18
| S|jordan| 22|
| 1] John| 24|
| 2] Bob| 32|
Fom +———4

RS R B

sparkSession.sql("drop table dli_to_rds")

@it DataFrame API 5]

a.

ERSHIE

val url = "jdbc:mysql://to-rds-1174405057-EA1Kgo8H.datasource.com:3306"

val username = "root"
val password = "######"
val dbtable = "test.customer"

tl#&DataFrame, HIIEYE, HEGRBFE.

var dataFrame_1 = sparkSession.createDataFrame (List((8, "Jack_1", 18)))

val df = dataFrame_1.withColumnRenamed("_1", "id")
.withColumnRenamed("_2", "name")

.withColumnRenamed("_3", "age")

SNHIEZIRDS,
df.write.format("jdbc")
.option("url", url)
.option("dbtable", dbtable)
.option("user", username)
.option("password", password)
.option("driver", "com.mysql.jdbc.Driver")
.mode(SaveMode.Append)
.save()
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(1] %88
SaveMode BPUFMRFZEEY:
e ErrorifExis: WNREEFEHIE, UNMERE.
e Overwrite: MNREEFEEE, WEBSREIE.
e Append: MNEEEFEHE, VWENFRT-

. ;%r%{,e: MRELTFEHIE, WAMIRE. XEMTSQLPRY “WRAFEN Y

d. ZEHYRDS_FRIEIE .
= HH—: read.format()F5ix

val jdbcDF = sparkSession.read.format("jdbc")
.option("url", url)
.option("dbtable", dbtable)
.option("user", username)
.option("password", password)
.option("driver", "org.postgresql.Driver")
load()

= B : read.jdbc()FFiE
val properties = new Properties()
properties.put("user", username)
properties.put("password", password)
val jdbcDF2 = sparkSession.read.jdbc(url, dbtable, properties)

EAEIER:

F— +———+\n
| id] name|age|\n
F— +———+\n

|
|
| T chm| 13|\n
| &] gz| 13|\n
| 1] tom| 182|\n
| 2] ammy| 18|\n
| 5|jordan| 22|\n
F— +———+\n
EAEIEE:
- +———+hn
| id| name]age|in
- +———+hn
71 chm| 13|\n
1] tom| 18|\n
2] ammy| 18|\n

S|jordan| 22|\n
8|Jack 1] 18|\n
3] mark| 20|\n

&l gz| 13|\n
4| kobe| 24|\n
- +———+hn

{#F3 LiRread.format()Z & read.jdbc() 5 E1LE EIRYdataFrame; £ A A IIGRT
x, Mo{ERsqUETHTEIEEAT .

jdbcDF.registerTempTable("customer_test")
sparkSession.sql("select * from customer_test where id = 1").show()

LR
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+———+————+———H
| id|name|age]|
+———t————t+-——+
| 1] tom| 18]
o —p————t———+

DataFramefB<i(E

createDataFrame() J5i%82A9EEFread.format() J5i%MKread.jdbc() J5iE&EiE
AOEIEER I DataFrameXisR, ATLABBHITEHRFICEFRE (£ ‘T84’
o, $2EEDataFrame#IE M AIGAIZE ) -

- where

where JFiEFRMENBEand #1 or EMETHIEFRIAR, REITIEEY
DataFrameX&R, RIGIT:
jdbcDEwhere("id = 1 or age <=10").show()

o +———+
| id] name|age]|
o +———t
71 chm| 13|
1] tom| 18|

S|jordan| 22|
| gz| 13|
3] mark|] 20|
o +———ﬂ

1
1
I 2] ammy] 18]
1
1
1

- filter

filter@whereffERAS—, EAFRMRHERARN, RETEENER -
AN

jdbcDFfilter("id = 1 or age <=10").show()

o +———+
| id] nanme | age |
o +———+
| 4] kobke| 24|
| 71 chm| 13|
| S| jJordan| 22|
I 6] gz| 13|
| 3| mark| 20|
ot +———+
- select

EANFEEINFER, REISEFEBDataFrameXts, FHIISNFEBRE
18, RN

= I
jdbcDF.select("id").show()

SASRRAS 01 (2024-09-19) WA © LR ABIRAE] 231



HURRIRER
FRisE

5 Spark Jar {E\ A &IERS

+———+
| id
+———+
I 4l
I 7
I3
I 6l
Y
I 2
I 5l
+———+
= 2

jdbcDFselect("id", "name").show()

= I3

jdbcDFEselect("id","name").where("id<4").show()

selectExpr

X FEHITHFIRNE . BN, wIfERAselectExpriEiFE S . AT :
$Ename=2EZEYZname_test, ageZEiENN1,

jdbcDFselectExpr("id", "name as name_test", "age+1").show()

col

SREGEEFER . RETFselect, colERRBHFREN—NFER, REHEESN
ColumnzEBY, REIGNT:

val idCol = jdbcDF.col("id")

drop

MpRiEEFR . FAZRRRIFE, REIFESITFRIDataFramelIR,
FEEBRRBERBFE—NFER, =INT:
jdbcDF.drop(*id").show()
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ST

+-———t-——+
| name | age |

123ZSpark{El

a. BEFIIELERjar®, EEZEDLIH,

EHSEREESE (MENREAPIERE ) . APIRIEBESE ( HIBHRR
APIZE ) > ( LIEXRRE ) .

b. f#ESpark{Ell#miE2EHIEIFEXI M AYModuletE R FH1TSparkEll o
IEHISREESE ( MBHIREAFIER ) . APIREIESE ( HURHIRR
APIZE ) > ( BUFERLALIR(ELL ) .

(AL
o UNSRiEEsparkhiA92.3.2 (R TE ) 3245823 FULAY, FEEEModuletd
B, &FRA: sys.datasource.rds,

o UNRIEIFSparkhRAS3.1.10F, THEFEModuletEtR, ZETE 'SparkSE (--
conf)' BC &

spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/rds/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/

datasource/rds/*
) iﬁﬁgﬁ%éﬁi{’ﬁﬂiﬁé% (BiEERRFAPERE ) PHY “EERERRRRESHR
BE” ZRi%AA

o EBIAPHERIFUIESE ( HURMMRRAPIZSE ) > ( BIEHAME(FL ) F “R2-i5
KSEIHA” XF “modules” SEAVIRAA,

Mavenfkifi

<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>

</dependency>

BIZSQL APIifE]
import java.util.Properties
import org.apache.spark.sql.SparkSession

object Test_SQL_RDS {
def main(args: Array[String]): Unit = {
// Create a SparkSession session.
val sparkSession = SparkSession.builder().getOrCreate()

// Create a data table for DLI-associated RDS
sparkSession.sql("CREATE TABLE IF NOT EXISTS dli_to_rds USING JDBC OPTIONS (
'url'="jdbc:mysql://to-rds-1174404209-cA37siB6.datasource.com:3306,
'dbtable'="test.customer’,
'user'="root’,
'password'="######',
'driver'='com.mysql.jdbc.Driver')")
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// SQL model
//Insert data into the DLI data table
sparkSession.sql("insert into dli_to_rds values(1,'John',24),(2,'Bob',32)")

//Read data from DLI data table
val dataFrame = sparkSession.sql("select * from dli_to_rds")
dataFrame.show()

//drop table
sparkSession.sql("drop table dli_to_rds")

sparkSession.close()
}
}

e IEidDataFrame APIij|a)
import java.util.Properties
import org.apache.spark.sgl.SparkSession
import org.apache.spark.sql.SaveMode

object Test_SQL_RDS {
def main(args: Array[String]): Unit = {
// Create a SparkSession session.
val sparkSession = SparkSession.builder().getOrCreate()

// DataFrame model
// Set the connection configuration parameters. Contains url, username, password, dbtable.
val url = "jdbc:mysql://to-rds-1174404209-cA37siB6.datasource.com:3306"

val username = "root"

val password = "######"

val dbtable = "test.customer"

// Create a DataFrame and initialize the DataFrame data.
var dataFrame_1 = sparkSession.createDataFrame(List((1, "Jack", 18)))

// Rename the fields set by the createDataFrame() method.

val df = dataFrame_1.withColumnRenamed("_1", "id")
.withColumnRenamed("_2", "name")
.withColumnRenamed("_3", "age")

// Write data to the rds_table_1 table
df.write.format("jdbc")
.option("url", url)
.option("dbtable", dbtable)
.option("user", username)
.option("password", password)
.option("driver", "com.mysql.jdbc.Driver")
.mode(SaveMode.Append)
.save()

// DataFrame object for data manipulation
//Filter users with id=1

var newDF = dffilter("id!=1")
newDF.show()

// Filter the id column data
var newDF_1 = df.drop("id")
newDF_1.show()

// Read the data of the customer table in the RDS database
// Way one: Read data from RDS using read.format()
val jdbcDF = sparkSession.read.format("jdbc")
.option("url", url)
.option("dbtable", dbtable)
.option("user", username)
.option("password", password)
.option("driver", "com.mysql.jdbc.Driver")
load()
// Way two: Read data from RDS using read.jdbc()
val properties = new Properties()
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properties.put("user", username)
properties.put("password", password)
val jdbcDF2 = sparkSession.read.jdbc(url, dbtable, properties)

/**

* Register the dateFrame read by read.format() or read.jdbc() as a temporary table, and query the
data

* using the sql statement.

*/

jdbcDF.registerTempTable("customer_test")

val result = sparkSession.sql("select * from customer_test where id = 1")

result.show()

sparkSession.close()
}
}

e DataFrametgX<i{E
// The where() method uses " and" and "or" for condition filters, returning filtered DataFrame
objects
jdbcDFwhere("id = 1 or age <=10").show()

// The filter() method is used in the same way as the where() method.
jdbcDFfilter("id = 1 or age <=10").show()

// The select() method passes multiple arguments and returns the DataFrame object of the specified
field.

jdbcDF.select("id").show()

jdbcDFselect("id", "name").show()

jdbcDFselect("id","name").where("id<4").show()

/**
* The selectExpr() method implements special handling of fields, such as renaming, increasing or
* decreasing data values.

*

non

jdbcDF.selectExpr("id", "name as name_test", "age+1").show()

// The col() method gets a specified field each time, and the return type is a Column type.
val idCol = jdbcDF.col("id")

Ik

* The drop() method returns a DataFrame object that does not contain deleted fields, and only one
field
* can be deleted at a time.

*

jdbcDF.drop("id").show()

5.5.6.2 pyspark #£FI{i5

Fr&iBE
o HIIREM
ZEDLIEEETH G LE Xk IZERERFIEMS . BNEEESE (HURHIR
EHFERE) -
(11 #%eA
INEREIpassword @SR IB P BB FHEERANZENKG, BINTERENX 4K
ENETEPENEFM, FRNEE, BREE.
o (XAISCINIERR
a. importtBXIKERE

from _ future__ import print_function
from pyspark.sql.types import StructType, StructField, IntegerType, StringType
from pyspark.sgl import SparkSession
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b. BIEZIE

sparkSession = SparkSession.builder.appName("datasource-rds").getOrCreate()

e EjdDataFrame API if|d]

a. EESHEE
url = "jdbc:mysql://to-rds-1174404952-ZgPo1nNC.datasource.com:3306"
dbtable = "test.customer"
user = "root"
password = "####H##"
driver = "com.mysql.jdbc.Driver"

SHIRBIESERS-23,
b. REHIE

datalList = sparkSession.sparkContext.parallelize([(123, "Katie", 19)])
c. ®REschema

schema = StructType([StructField("id", IntegerType(), False),\

StructField("name", StringType(), False),\
StructField("age", IntegerType(), False)])

d. fl#EDataFrame

dataFrame = sparkSession.createDataFrame(datalList, schema)

e. {RTFEIERIRDS
dataFrame.write \

format("jdbc") \
.option("url", url) \
.option("dbtable", dbtable) \
.option("user", user) \
.option("password", password) \
.option("driver", driver) \
.mode("Append") \
.save()

(11 %8B
mode B RFEE:
e ErrorlfExis: WMREEFEEIE, UNEEE.
e Overwrite: NREZKEFEHE, WESREHUE.
e Append: WMRELFEHIE, WIEINFRTF.
e Ignore: MREEFEEIE, WAMUIRIE, XZEMFSQLFR “UNRARFENE]
BE
f.  1ZEEYRDS_ERIHUE

jdbcDF = sparkSession.read \
format("jdbc") \
.option("url", url) \
.option("dbtable", dbtable) \
.option("user", user) \
.option("password", password) \
.option("driver", driver) \

load()
jdbcDF.show()
g. BMEER
ot +———3
| id| name|age]
ot +———3
|123 | Katie| 19]
ot +———3

e IBITSQL API iHT
a. BIEDLIERIAEIrdsHIXEXER, EEEESH.
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sparkSession.sql(
"CREATE TABLE IF NOT EXISTS dli_to_rds USING JDBC OPTIONS (\
'url'="jdbc:mysql://to-rds-1174404952-ZgPo1nNC.datasource.com:3306',\
'dbtable'="test.customer’,\
'user'="root',\
'password'="######'\
'driver'='com.mysql.jdbc.Driver')")

BIERSHIBFSERS-23,

b. IEANEIE
sparkSession.sqgl("insert into dli_to_rds values(3,'John',24)")
c TR

jdbcDF_after = sparkSession.sgl("select * from dli_to_rds")
jdbcDF_after.show()

d. #BMEER
e +———4
| id| name|age]|
e +———4

1123 |Katie| 19]
| |31 Jonn| 24]
Fm— +———+

o 1ZZSparkfEil
a. BEFHpythonfXiEZ4 HEZEDLIH,

ERIGRFEESE (HRMRRAFER) . APIRESSE (HEBIRE
APIZE ) > ( LEREE ) o

b. fESpark{Ell#miEEEHIEIFEXI M AYModuletEERFFH1TSparkEll o

EHARFESE (MIENRRBFER ) . APIRESSE (HEBIRER
APIZE ) > ( BUEEHLAIB(ELL ) .

c. BlESparkiEllTRkfE, FEIEFIEREG LA ‘T IBXXMEl, TAEER
“HEAMIBIENIRAZARTN” 15iBASparkfENR3ZFIN, FILATESpark{El ETE
HEERZAWEIARSIIEE.

AR
o GUESparkfEAVETIEIRAY “PREBASI” FOIZEIRERITFEBERIPATY

o UNRiEFEsparkhkA792.3.2 (RMETE ) F2.4 SIBRAELET, REEEModulet®
B, FFRJ9: sys.datasource.rds,

o UNRIEIFSparkhRAF3.1.10F, THEEFModuletEtR, ZB1E 'SparkE&# ( --
conf)' Bc&

spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/rds/*

spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/
datasource/rds/*

o EUEHIARREIIBESE (HIENFRBAFER ) P8 “ERKRRSER
BR” iR

o BIIAPHEREWIESE ( ZUBHIERAPIZE ) > ( SIERHMIBE(EL ) b “F2-5
KREHHE” XF “modules” SEAVRAAE,
SRS
(RARY:

BEEEHNTEARBEIpy M HHE, m%&i‘ﬁ#ﬁi}éqﬂﬁ’] ‘\” EERIBERB unexpected
characterf9iEil, FER “\” EENGEHIETEEEMMR.
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e 1EidDataFrame APIif[al

# _*_ coding: utf-8 _*_

from __future__ import print_function

from pyspark.sql.types import StructType, StructField, IntegerType, StringType

from pyspark.sql import SparkSession

if _name__ =="_main_":
# Create a SparkSession session.
sparkSession = SparkSession.builder.appName("datasource-rds").getOrCreate()

# Set cross-source connection parameters.

url = "jdbc:mysql://to-rds-1174404952-ZgPo1nNC.datasource.com:3306"
dbtable = "test.customer"

user = "root"

password = "####H#H#"

driver = "com.mysql.jdbc.Driver"

# Create a DataFrame and initialize the DataFrame data.
datalList = sparkSession.sparkContext.parallelize([(123, "Katie", 19)])

# Setting schema

schema = StructType([StructField("id", IntegerType(), False),\
StructField("name", StringType(), False),\
StructField("age", IntegerType(), False)])

# Create a DataFrame from RDD and schema
dataFrame = sparkSession.createDataFrame(datalList, schema)

# Write data to the RDS.
dataFrame.write \
format("jdbc") \
.option("url", url) \
.option("dbtable", dbtable) \
.option("user", user) \
.option("password", password) \
.option("driver", driver) \
.mode("Append") \
.save()

# Read data

jdbcDF = sparkSession.read \
format("jdbc") \
.option("url", url) \
.option("dbtable", dbtable) \
.option("user", user) \
.option("password", password) \
.option("driver", driver) \
load()

jdbcDF.show()

# close session
sparkSession.stop()

e JEIISQL APIifIT
# _*_coding: utf-8 _*_
from __future__ import print_function
from pyspark.sql import SparkSession
if _name__=="__main__":
# Create a SparkSession session.
sparkSession = SparkSession.builder.appName("datasource-rds").getOrCreate()

# Createa data table for DLI - associated RDS

sparkSession.sql(
"CREATE TABLE IF NOT EXISTS dli_to_rds USING JDBC OPTIONS (\
'url'="jJdbc:mysql://to-rds-1174404952-ZgPo1nNC.datasource.com:3306',\
'dbtable'="test.customer’,\
'user'="root',\
'password'="######' \
'driver'="com.mysql.jdbc.Driver')")
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# Insert data into the DLI data table
sparkSession.sqgl("insert into dli_to_rds values(3,'John',24)")

# Read data from DLI data table
jdbcDF = sparkSession.sql("select * from dli_to_rds")
jdbcDF.show()

# close session
sparkSession.stop()

5.5.6.3 java t¥fILTE

FA&i5ER

BURRS

ADLIBEEFIS FEXAOIRERIEEHAIENT . BIARIEESE ( SUEHER
HKAEFEE) .

AR

INIERRIpassword iR EN AR RE E X FEHBRANETE X, BN EN 4k
ENRLERENFN, ERNEE, BREE.

A3scm
a. S
B REIRImvniKEZE
<dependency>

<groupld>org.apache.spark</groupld>

<artifactld>spark-sql_2.11</artifactld>

<version>2.3.2</version>
</dependency>

= importfBXiKEE

import org.apache.spark.sql.SparkSession;

b. BIEZIE

SparkSession sparkSession = SparkSession.builder().appName("datasource-rds").getOrCreate();
EBIZSQL API i5(a]
- CUZEDLIERIFIORDSHIXKELR, EEIEESH .

sparkSession.sql(

"CREATE TABLE IF NOT EXISTS dli_to_rds USING JDBC OPTIONS (
'url'="jdbc:mysql://to-rds-1174404209-cA37siB6.datasource.com:3306', //fR¥IESEFRUrlBLR
'dbtable'="test.customer’,

'user'="root, //fRHESEFRuser{ZeX
'password'="######', [/[IRIEEFRpassword{&2
'driver'='com.mysql.jdbc.Driver')")

BIERSHRBIESERS-23,

- HEAEE

sparkSession.sgl("insert into dli_to_rds values (1,'John',24)");

- EiRYE

sparkSession.sql("select * from dli_to_rd").show();
BWALERE:
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o 1E3ZSpark{E
a. BEFHRBLEMKare, LEZEDLIH,
IEHSRIFESE ( BUBMRERAPIERE ) . APIRMEESE (HUBHRE
APIZE ) > ( LIEXREE ) .
b. 7ESpark{FllfmigEsPIEFEIT R AIModuletE R FHH1TSparkfEil .
IEHISIREESE ( WIBHREAPER ) . APHREIESE ( HUIRHIRR
APIZE ) > ( BUFEHLACIRIELL ) .

c. BlEESparkfRllSERfE, FEiEHIaREa LA ‘T IBXMEL, TEER
“HERCIBIEMARIZIRETIN ™ 15iBBSpark BRI AT, ATLATESpark{ElETER
HEERXAIEWLARSIIEE.

(MARITY
o UNSRiEFEsparkhjA792.3.2 (RMETE ) F2.4 SIBRAEET, FEEEModulet®
B, &FRJ9: sys.datasource.rds,

o UNRIEIFSparkhRAS3.1.10F, THkFEModuletEtR, ZE1E 'SparkSE (-
conf)' BC&

spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/rds/*

spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/

datasource/rds/*
o EBEIEFIGIRXEIESE (BUBHIRTAFER ) P “EERERERES R
BE” ZRixEA

o BUEUAPHERIEWIESE ( HURHRRAPISE ) > ( QEEHtA R ) F “FR2-15
RSHGP” XTF “modules” SHAIIA.

eI
BIISQL APIAE]
import org.apache.spark.sql.SparkSession;

public class java_rds {

public static void main(String[] args) {
SparkSession sparkSession = SparkSession.builder().appName("datasource-rds").getOrCreate();

// Create a data table for DLI-associated RDS
sparkSession.sql("CREATE TABLE IF NOT EXISTS dli_to_rds USING JDBC OPTIONS (‘url'="jdbc:mysql://
192.168.6.150:3306','dbtable'="test.customer’,'user'="root','password'="**''driver'='com.mysql.jdbc.Driver')");

// SQL model
//Insert data into the DLI data table
sparkSession.sgl("insert into dli_to_rds values(3,'Liu',21),(4,'Joey",34)");

//Read data from DLI data table
sparkSession.sql("select * from dli_to_rds");

//drop table
sparkSession.sql("drop table dli_to_rds");

sparkSession.close();

}
}

5.5.7 334 Redis
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5.5.7.1 scala #FILHS

F &5
redis A7 IFIEREIEE,

o HIESMH

ADLIEIREHIG FEMERISRIERER, F4ENT. BINREESE (H
IEHERRAFERE) .

AR

INIERR9password iR EI AR RE E N FEHBRANETE X, BINEREN 4k
ENRLETENFN, ERNRE, BREE.

o MIEKISE, GlIEESparkSession
a. SAKHE,
$ REImvnikii

<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>

</dependency>

<dependency>
<groupld>redis.clients</groupld>
<artifactld>jedis</artifactld>
<version>3.1.0</version>

</dependency>

<dependency>
<groupld>com.redislabs</groupld>
<artifactld>spark-redis</artifactld>
<version>2.4.0</version>

</dependency>

importtE X {ikEi e

import org.apache.spark.sql.{Row, SaveMode, SparkSession}
import org.apache.spark.sql.types._

import com.redislabs.provider.redis._

import scala.reflect.runtime.universe._

import org.apache.spark.{SparkConf, SparkContext}

e J@Ei¥DataFrame APIA[T

a. BlgEEsession
val sparkSession = SparkSession.builder().appName("datasource_redis").getOrCreate()

b. #i&Eschema
//method one
var schema = StructType(Seq(StructField("name", StringType, false), StructField("age",
IntegerType, false)))
var rdd = sparkSession.sparkContext.parallelize(Seq(Row("abc",34),Row("Bob",19)))
var dataFrame = sparkSession.createDataFrame(rdd, schema)
// //method two
// var jdbcDF= sparkSession.createDataFrame(Seq(("Jack",23)))
// val dataFrame = jdbcDF.withColumnRenamed("_1", "name").withColumnRenamed("_2",
"age")
// //method three
// case class Person(name: String, age: Int)
// val dataFrame = sparkSession.createDataFrame(Seq(Person("John", 30), Person("Peter", 45)))

AR

case class Person(name: String, age: Int) ZR5{EobjectZ4), BJSZE J@ET
DataFrame APLj|),
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c.  SAFUEFIRedis

dataFrame .write
format("redis")

.option("host","192.168.4.199")
.option("port","6379")
.option("table","person")
.option("password", ")
.option("key.column","name")
.mode(SaveMode.Overwrite)

.save()

% 5-24 redis IRESH

28

(1175

host

EEEENredisEEEERIIP,

RENE A BRERTEM, ZEERredis, #HAN “O
NEFRS” ZEXER “EEEE , RIBEENSHRFED
IP, ENEREPEE—NMPEHITEFHIENY ( HbtB8E Tport
E8) , BESEE5-41,

port

hiEim A,

password

EEED . TEBRELUNESIZSH.

table

X3 RzRedisFRAYKeyskHash Key .
o fRAredisEUERT IR,
o EiffredisHIEATS “keys.pattern” SE —ix—,

keys.patt
ern

(EARENRILA LA S MNKeyskHash Key, iZ2H(XFETEIG
BHMER . EifredisHiERITS “table” S8 ”i%—,

key.colum
n

EES key(E (FFRIE ) - MRENIUERHEE Tkey, NE
i eiEEkey, BNEIBIISFEMNEkey.

partitions.
number

IZEVEUERT, FktaskE.

scan.coun
t

BHERIZEROEUEICREL, FAIAJ9100, ANRAEZEUSRES,
redisEERFPRICPUERREEIRATIE, AILIFKIZSE

iterator.gr
ouping.siz
e

BHEIENRVEURICREL, EAIAJ9100, NREEAERET,
redisEERFFRICPUERRIABIRATIE, ALURKIZSH.

timeout

EEEredisHUBRTATIE], B{ums, EAIAE2000 ( 2F8AT )

AR

o (R{FEAY: Overwrite. Append. ErrorlfExis. Ignore P07
o WNREBIRFHERIDataFrame, NiEI “.option("model","binary")” #HTR

=

o IEEHUEISHEARTE: “.option("ttl",1000)” ;FbHEA(
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5-41 3KEX redis A9 ip RimO

oss HEHE ©

& = wE = EEAR = PR P W (GE) = ERARA. Iz | iR 2UIFE

s Redis 50 881 5 2. default

d. 1ZEEYRedis LHIEIE
sparkSession.read
format("redis")
.option("host","192.168.4.199")
.option("port","6379")
.option("table", "person")
.option("password","######")

nn

.option("key.column","name")

load()

.show()

BELR:
e +———+4n
| mname|age|\n
e +———+4n
|huawei| 34|\n
- +—-——+\n
|  Bob| 19|\q
—— +———+'nhn

e RDDI{E

a. GlEERE
val sparkContext = new SparkContext(new SparkConf()
.setAppName("datasource_redis")
.set("spark.redis.host", "192.168.4.199")
.set("spark.redis.port", "6379")
set("spark.redis.auth”, "######")
.set("spark.driver.allowMultipleContexts","true"))

[MERTY:

spark.driver.allowMultipleContexts: true FRRTERBENZNcontexthd, R{ERZEI

Eg ) Bﬁﬁﬁicontextiﬁﬁﬁﬁp?ﬁ& o
b. HEAEIE

i. String (*%F

val stringRedisData:RDD[(String,String)] = sparkContext.parallelize(Seq[(String,String)]

(("high","111"), ("together","333")))
sparkContext.toRedisKV (stringRedisData)

ii. hash {#7F

val hashRedisData:RDD[(String,String)] = sparkContext.parallelize(Seq[(String,String)]

(("saprk","123"), ("data","222")))
sparkContext.toRedisHASH (hashRedisData, "hashRDD")

ii. list (7%

val data = List(("school","112"), ("tom","333"))

val listRedisData:RDD[String] = sparkContext.parallelize(Seq[(String)] (data.toString()))

sparkContext.toRedisLIST (listRedisData, "listRDD")
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iv. set{RF
val setData = Set(("bob","133"),("kity","322"))
val setRedisData:RDD[(String)] = sparkContext.parallelize (Seq[(String)]
(setData.mksString))
sparkContext.toRedisSET (setRedisData, "setRDD")

v. zset {RTF
val zsetRedisData:RDD[(String,String)] = sparkContext.parallelize(Seq[(String,String)]
(("Whight","234")’ (Ilbobo","343ll)))
sparkContext.toRedisZSET (zsetRedisData, "zsetRDD")

EiaHE
i.  BiYiEHkeyEif

val keysRDD = sparkContext.fromRedisKeys(Array("high","together", "hashRDD",
"listRDD", "setRDD","zsetRDD"), 6)

keysRDD.getKV().collect().foreach(println)
keysRDD.getHash().collect().foreach(println)
keysRDD.getList().collect().foreach(println)
keysRDD.getSet().collect().foreach(println)
keysRDD.getZSet().collect().foreach(println)

ii. string &if
sparkContext.fromRedisKV (Array( "high","together")).collect().foreach{println}

iii. hash Zif
sparkContext.fromRedisHash(Array("hashRDD")).collect().foreach{println}

iv. list Zif
sparkContext.fromRedisList(Array("listRDD")).collect().foreach{println}

v. set &iff
sparkContext.fromRedisSet(Array("setRDD")).collect().foreach{println}

vi. zset &if
sparkContext.fromRedisZSet(Array("zsetRDD")).collect().foreach{println}

e IEITSQL API iAia)

a.

BUEEDLIXEXISIRIAIE) RedisIKERTER
sparkSession.sql(

"CREATE TEMPORARY VIEW person (name STRING, age INT) USING
org.apache.spark.sql.redis OPTIONS (

'host' = '192.168.4.199',

'port' = '6379',

'password' = '######

table 'person')".stripMargin)

RANEE

sparkSession.sql("INSERT INTO TABLE person VALUES ('John', 30),('Peter', 45)".stripMargin)

EnEE

sparkSession.sql("SELECT * FROM person".stripMargin).collect().foreach(println)

o 1E3ZSpark{E

a.

SRS ERjarel, EEZEDLIAR,

EHIGRFEESE (HRNMRRAFER) . APIRFSESE (LIEBIRE
APIZE ) > ( LEFIRE ) .
fESparkf{EAl friEER PIEIEXI N AIModulet&IRFF 1 TSparkfEll o

EHARFESE (MIERRTBFER ) . APIRESESE (HEBIRE
APIZE ) > ( BUZEHEAIR(EIL ) .
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SeRRHICHS

(AR

o UNRiEFEsparkhkA792.3.2 (RMETE ) F2.4 SIBRAELEY, FEEEModulet®
B, &FRJA9: sys.datasource.redis,

o YNRIEESparkhRAF93.1.18F, TFIEEModuletRiR, FFE 'SparkS# ( --

conf)' Bc &
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
redis/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
redis/*

o BIIIEFIBIRXIEIESE ( BUBHIRRAFER ) P “EREBERS R
BR” ZixEE

o BUAPHERIEWIESE ( HURHRRAPISE ) > ( QiEIt R ) F “R2-15
RSERP” XTF “modules” SHAIEIA.

Mavenfkifi

<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>

</dependency>

<dependency>
<groupld>redis.clients</groupld>
<artifactld>jedis</artifactld>
<version>3.1.0</version>

</dependency>

<dependency>
<groupld>com.redislabs</groupld>
<artifactld>spark-redis</artifactld>
<version>2.4.0</version>

</dependency>

BT SQL APIiAIE

import org.apache.spark.sql.{SparkSession};

object Test_Redis_SQL {
def main(args: Array[String]): Unit = {
// Create a SparkSession session.
val sparkSession = SparkSession.builder().appName("datasource_redis").getOrCreate();

sparkSession.sql(
"CREATE TEMPORARY VIEW person (name STRING, age INT) USING org.apache.spark.sql.redis
OPTIONS (
'host' = '192.168.4.199', 'port' = '6379', 'password' = "****** table 'person')".stripMargin)

sparkSession.sql("INSERT INTO TABLE person VALUES ('John', 30),('Peter’, 45)".stripMargin)
sparkSession.sql("SELECT * FROM person".stripMargin).collect().foreach(println)

sparkSession.close()
}
}

i@iIDataFrame APIif5(a]
import org.apache.spark.sgl.{Row, SaveMode, SparkSession}
import org.apache.spark.sqgl.types._

object Test_Redis_SparkSql {
def main(args: Array[String]): Unit = {
// Create a SparkSession session.
val sparkSession = SparkSession.builder().appName("datasource_redis").getOrCreate()

// Set cross-source connection parameters.
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val host = "192.168.4.199"
val port = "6379"

val table = "person"

val auth = "######"

val key_column = "name"

// kkkkkkkk Setting DataFrame kkkdkkkk

// method one

var schema = StructType(Seq(StructField("name", StringType, false),StructField("age", IntegerType,
false)))

var rdd = sparkSession.sparkContext.parallelize (Seq(Row("huawei",34),Row("Bob",19)))

var dataFrame = sparkSession.createDataFrame(rdd, schema)

// // method two
// var jdbcDF= sparkSession.createDataFrame(Seq(("Jack",23)))
// val dataFrame = jdbcDF.withColumnRenamed("_1", "name").withColumnRenamed("_2", "age")

// ]/ method three
// val dataFrame = sparkSession.createDataFrame(Seq(Person("John", 30), Person("Peter", 45)))

// Write data to redis
dataFrame.write.format("redis").option("host",host).option("port",port).option("table",
table).option("password",auth).mode(SaveMode.Overwrite).save()

// Read data from redis
sparkSession.read.format("redis").option("host",host).option("port",port).option("table",
table).option("password",auth).load().show()

// Close session
sparkSession.close()
}
}
// methoe two
// case class Person(name: String, age: Int)

e RDD i®E
import com.redislabs.provider.redis._
import org.apache.spark.rdd.RDD
import org.apache.spark.{SparkConf, SparkContext}

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

// Create a SparkSession session.

val sparkContext = new SparkContext(new SparkConf()
.setAppName("datasource_redis")
.set("spark.redis.host", "192.168.4.199")
.set("spark.redis.port", "6379")
set("spark.redis.auth", "@@@@@@")

.set("spark.driver.allowMultipleContexts","true"))

//***************** Write data to redis kkkkkkkkkkkkkkkkkkkhkkk

// Save String type data

val stringRedisData:RDD[(String,String)] = sparkContext.parallelize (Seq[(String,String)]
(("high","111"), ("together","333")))

sparkContext.toRedisKV (stringRedisData)

// Save Hash type data

val hashRedisData:RDD[(String,String)] = sparkContext.parallelize(Seq[(String,String)]
(("saprk",'l123I')' (l|datalll|1222|l)))

sparkContext.toRedisHASH (hashRedisData, "hashRDD")

// Save List type data

val data = List(("school","112"), ("tom","333"));

val listRedisData:RDD[String] = sparkContext.parallelize(Seq[(String)] (data.toString()))
sparkContext.toRedisLIST (listRedisData, "listRDD")

// Save Set type data

val setData = Set(("bob","133"),("kity","322"))

val setRedisData:RDD[(String)] = sparkContext.parallelize (Seq[(String)](setData.mkString))
sparkContext.toRedisSET (setRedisData, "setRDD")
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// Save ZSet type data

val zsetRedisData:RDD[(String,String)] = sparkContext.parallelize(Seq[(String,String)]
(("Whight","234")' (llbobo|l’I|343ll)))

sparkContext.toRedisZSET (zsetRedisData, "zsetRDD")

// Read data from redis
// Traverse the specified key and get the value
val keysRDD = sparkContext.fromRedisKeys(Array("high","together", "hashRDD", "listRDD",
"setRDD","zsetRDD"), 6)

keysRDD.getKV/().collect().foreach(println)

keysRDD.getHash().collect().foreach(println)

keysRDD.getList().collect().foreach(println)

keysRDD.getSet().collect().foreach(println)

keysRDD.getZSet().collect().foreach(println)

// Read String type data//
val stringRDD = sparkContext.fromRedisKV("keyPattern *")
sparkContext.fromRedisKV (Array( "high","together")).collect().foreach{println}

// Read Hash type data//
val hashRDD = sparkContext.fromRedisHash("keyPattern *")
sparkContext.fromRedisHash (Array("hashRDD")).collect().foreach{println}

// Read List type data//
val listRDD = sparkContext.fromRedisList("keyPattern *'")
sparkContext.fromRedisList(Array("listRDD")).collect().foreach{println}

// Read Set type data//
val setRDD = sparkContext.fromRedisSet("keyPattern *")
sparkContext.fromRedisSet(Array("setRDD")).collect().foreach{println}

// Read ZSet type data//
val zsetRDD = sparkContext.fromRedisZSet("keyPattern *")
sparkContext.fromRedisZSet(Array("zsetRDD")).collect().foreach{println}

// close session
sparkContext.stop()
}
}

5.5.7.2 pyspark #£GI{15

FrizeR
redis AL AIETE .

o HIRFWH
ADLIEEIEHE L E M tIZBIL RIS RIER:, H4IENT. BFIREBFSE (K
EiIREREPERE ) -
(1 %88
INIEFBRIpassword i@ RIS IS e E A FEHERANLZ NG, EINEREX 4
ENBTETENEFN, FRNRE, BIFRRE.
e jEiYDataFrame APl i5|0)
a. importE A&

from __future__ import print_function
from pyspark.sql.types import StructType, StructField, IntegerType, StringType
from pyspark.sgl import SparkSession

b. gl&Esession

sparkSession = SparkSession.builderappName("datasource-redis").getOrCreate()
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. REEESH
host = "192.168.4.199"
port = "6379"
table = "person"

auth = "@@@@@@"
d. gl@EDataFrame

. B
datalList = sparkSession.sparkContext.parallelize([(1, "Katie", 19),(2,"Tom",20)])
schema = StructType([StructField("id", IntegerType(), False),
StructField("name", StringType(), False),
StructField("age", IntegerType(), False)])
dataFrame = sparkSession.createDataFrame(dataList, schema)
i. A=
jdbcDF = sparkSession.createDataFrame([(3,"Jack", 23)])
dataFrame = jdbcDFwithColumnRenamed("_1", "id").withColumnRenamed("_2",
"name").withColumnRenamed("_3", "age")

e. BSAHIEZRIredis
dataFrame.write

format("redis")\
.option("host", host)\
.option("port", port)\
.option("table", table)\
.option("password", auth)\
.mode("Overwrite")\
.save()

[MERTY:

e {RTFESEHEY: Overwrite. Append. ErrorlfExis. Ignore PQft
o MNRETiETkey, NET “.option("key.column”,"name")” $g§5&, name}%l

&
o MNREBIRFHENIDataFrame, NiET “.option("model","binary")” #1T
7

o WRFEISTEHIETIHARNE: “.option("ttl",1000) " ;&> I9EfL
f.  jEHEredis FRYEEE

sparkSession.read.format("redis").option("host", host).option("port", port).option("table",
table).option("password", auth).load().show()

g BRIFER

Fo——t————— +———+\n
| id| name|age|i\n
+———t————- +--—+%n
| 2| Tom| 20|\n
| 1|Katie] 19|%n
+———t————- +-—-—+\n\n

1BIZSQL API iA5(9)
a. BUEDLIKEXIERIAIE) RedisHIKEAE .

sparkSession.sql(

"CREATE TEMPORARY VIEW person (name STRING, age INT) USING
org.apache.spark.sql.redis OPTIONS (

'host' = '192.168.4.199',

'port' ='6379',

'password' = '#####H,

table 'person')".stripMargin)

b. FEAHE

sparkSession.sql("INSERT INTO TABLE person VALUES ('John', 30),('Peter’, 45)".stripMargin)

c EaEE

sparkSession.sql("SELECT * FROM person".stripMargin).collect().foreach(println)
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ST

123ZSpark{El
a. BEFHIpythonfXE4 EEZEDLIF,

EHEREESE (HENIRERPIER ) . APIRFESE (BURBIRR
APIZE ) > ( HIERERE )

b. TESpark{ElFmiE=EHiIEIEXTMAIModuletEZRFFH1TSparkfEll
EHISEREBESE (ZURBRERAFERE ) . APIRESSE ( HUEHHIRR
APIZE ) > ( SlIEHLAIR(EL ) .

(MAREY::|
o WNSRiEFEsparkiRA/92.3.2 (BIETE ) 224 5323 FLAT, FHBEIEEModuletd
B, FFRJA: sys.datasource.redis,
o WNSRIEIESparkhiRAF93.1.10F, THEEModulet&EtR, FTE 'SparkS#] ( --

conf)' BC&
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
redis/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
redis/*

o BEEEFHIGRRELESE (HENFERAFER ) P19 “ERKBRRS R
BE” iR

o BIIAPHEREWIESE ( ZUBHMIFERAPIZE ) > ( SIERHCIBIEL ) b “F2-5
RESERIE” XTF “modules” SEAYIKAA,

iBjiIDataFrame API ij5(a]
# _*_coding: utf-8 _*_
from __future__ import print_function
from pyspark.sql.types import StructType, StructField, IntegerType, StringType
from pyspark.sql import SparkSession
if _name__ =="_main__":
# Create a SparkSession session.
sparkSession = SparkSession.builder.appName("datasource-redis").getOrCreate()

# Set cross-source connection parameters.
host = "192.168.4.199"

port = "6379"

table = "person"

auth = "##H##HH"

# Create a DataFrame and initialize the DataFrame data.

# *hkkkkk method noe Kkkkkkkkk

datalList = sparkSession.sparkContext.parallelize([(1, "Katie", 19),(2,"Tom",20)])

schema = StructType([StructField("id", IntegerType(), False),StructField("name", StringType(),
False),StructField("age", IntegerType(), False)])

dataFrame_one = sparkSession.createDataFrame(datalList, schema)

# Khkkkk method tWO kkkkkk

# jdbcDF = sparkSession.createDataFrame([(3,"Jack", 23)])

# dataFrame = jdbcDFwithColumnRenamed("_1", "id").withColumnRenamed("_2",
"name").withColumnRenamed("_3", "age")

# Write data to the redis table

dataFrame.write.format("redis").option("host", host).option("port", port).option("table",
table).option("password", auth).mode("Overwrite").save()

# Read data

sparkSession.read.format("redis").option("host", host).option("port", port).option("table",
table).option("password", auth).load().show()
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# close session
sparkSession.stop()

e JBIISQL API if[d
# _*_ coding: utf-8 _*_
from __future__ import print_function
from pyspark.sql import SparkSession
if _name__=="_main_":
# Create a SparkSession
sparkSession = SparkSession.builder.appName("datasource_redis").getOrCreate()

sparkSession.sql(
"CREATE TEMPORARY VIEW person (name STRING, age INT) USING org.apache.spark.sql.redis

OPTIONS (\
'host' = '192.168.4.199', \
'port’ = '6379',\

'password' = '#####H\
'table'= 'person')".stripMargin);

sparkSession.sql("INSERT INTO TABLE person VALUES ('John', 30),('Peter’, 45)".stripMargin)
sparkSession.sql("SELECT * FROM person".stripMargin).collect().foreach(println)

# close session
sparkSession.stop()

5.5.7.3 java HEILT
FF&5AE

redis R Sy i3EIREYIEE
o HIREMH

ADLIEIREHIG FETMERIEREIRER, F4EN. BIMNFESE (&
ERRRAFEE) .

AR

INIERRIpassword iR EN AR FE E N FEHBRANETE X, BINEREN 4k
EWNRLETENFN, ERNRE, BREE.

o I

a. S,
" SREIRmvniREE
<dependency>

<groupld>org.apache.spark</groupld>

<artifactld>spark-sql_2.11</artifactld>

<version>2.3.2</version>
</dependency>

= importiBXKFRE

import org.apache.spark.SparkConf;

import org.apache.spark.api.java.JavaRDD;

import org.apache.spark.api.java.JavaSparkContext;
import org.apache.spark.sql.;

import org.apache.spark.sql.types.DataTypes;
import org.apache.spark.sql.types.StructField;
import org.apache.spark.sql.types.StructType;
import java.util.*;

b. GIEXIE
SparkConf sparkConf = new SparkConf();
sparkConf.setAppName("datasource-redis")
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"192.168.4.199")
"6379")

u******n)

.set("spark.redis.host",
.set("spark.redis.port",
.set("spark.redis.auth",
.set("spark.driver.allowMultipleContexts","true");
JavaSparkContext javaSparkContext = new JavaSparkContext(sparkConf);
SQLContext sqlContext = new SQLContext(javaSparkContext);

e jiEiIDataFrame API ifja]

a.

1ZEEYjson#iE I DataFrame

JavaRDD<String> javaRDD = javaSparkContext.parallelize (Arrays.asList(
"\"id\":\"1\",\"name\":\"Ann\",\"age\":\"18\"}",
"{\"id\":\"2\"\"name\":\"lisi\",\"age\":\"21\"}"));

Dataset dataFrame = sqlContext.read().json(javaRDD);

iEredisiEZREESE

Map map = new HashMap<String, String>();

map.put("table","person");

map.put("key.column","id");

RIFEIERredis

dataFrame.write().format("redis").options(map).mode(SaveMode.Overwrite).save();

B redisFhEiE

sglContext.read().format("redis").options(map).load().show();

BFER

F———t—— +———+h\n
name |age | \n
F———t—— +———+h\n
| 1]|zhangsan| 18|\n
F———t—— +———+h\n
lisi| 21|\n

o IEASpark{El

a.

B EFaYjavaltis )4 L{EZEDLIF,

EHARFESE (BIENRZBPER) .
APIZE ) > ( EERIEE ) -

fESparkfFil friE R PIEEXI N AIModulet&IRFH AT TSparkfEil o

EHARFESE (BIERRZBFER) . 2%E (HEHNRER
APIZ%E ) > ( BIEEHAIR(EIL ) -

AR
o UNREFEsparkhRA792.3.2 (BMETE ) T2.4 SIERAFILAT, FEISEModulet®

APIREIBSE ( HUEMIRER

API3%4

B, |IR)N: sys.datasource.redis,

o INREESparkhRAF3.1.183, THikEModulet&R, FBHE 'SparkS# ( --
conf)' Bc&
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
redis/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
redis/*

o Eﬁ%ﬁ]“ks&ﬂiﬂ 52% ( BUEHREBFER ) P8 “EREHRERESHIR
BR” ZRirHE

o BITAPHEREUISSE ( ZUBHMIFRAPISE ) > ( BIERHEIE(E ) b “F2-5
REHHE” XF “modules” SEATIRAA,
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seR IR

public class Test_Redis_DaraFrame {
public static void main(String[] args) {

//create a SparkSession session

SparkConf sparkConf = new SparkConf();

sparkConf.setAppName("datasource-redis")
.set("spark.redis.host", "192.168.4.199")
.set("spark.redis.port", "6379")
set("spark.redis.auth", "r*rxErt)
.set("spark.driver.allowMultipleContexts","true");

JavaSparkContext javaSparkContext = new JavaSparkContext(sparkConf);

SQLContext sqlContext = new SQLContext(javaSparkContext);

//Read RDD in JSON format to create DataFrame

JavaRDD<String> javaRDD = javaSparkContext.parallelize (Arrays.asList(
"{\"id\":\"1\"\"name\"\"Ann\",\"age\"\"18\"}",
"{\"id\":\"2\"\"name\":\"lisi\" \"age\"\"21\"}"));

Dataset dataFrame = sqlContext.read().json(javaRDD);

Map map = new HashMap<String, String>();

map.put("table","person");

map.put("key.column","id");
dataFrame.write().format("redis").options(map).mode(SaveMode.Overwrite).save();
sqlContext.read().format("redis").options(map).load().show();

}
}

5.5.7.4 HIFERME
0 1: BARBEEEHE py XHEPE, '\'EHIL “unexpected character” ]

o

o [T
BREBEEEHREpyXEHE, "\EHE “unexpected character” [G7R,
o MERFE

15\ EENRE S IR 2 I .
5.5.8 XJ#Z Mongo

5.5.8.1 scala #£6ILHE

FFA&IREE
mongo R ZHHEIREER
() e
DDSEIS A EUERERSS , F]EMongoDBIHY .

ADLIEIEEHIS FETMEEIERERERE, FHIENT. BRREESE (HUEH
BRERAFERE) .

MR

INERAIpassword i@ w3 EM LR E A FE B RANR X, BINEREXHEETR
IBRERENFN, EHRIEE, BREE.
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o MIEHKIES, BIESparkSession

a.

o &Y

a.

SN
5 R EImvn{kii

<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>
</dependency>

importtB X {kEi e

import org.apache.spark.sgl.SparkSession
import org.apache.spark.sql.types.{IntegerType, StringType, StructField, StructType}

Bl5Esession

val sparkSession = SparkSession.builder().appName("datasource-mongo").getOrCreate()
SQL APIif[a]
BUZEDLIEERESE mongolIxEXsE

sparkSession.sql(
"create table test_dds(id string, name string, age int) using mongo options(
'url' ='192.168.4.62:8635,192.168.5.134:8635/test?authSource=admin',
'uri' = 'mongodb://username pwd@ host8635/db,
'database' = 'test’,
'collection' = 'test’,
'user' = 'rwuser’,
'password' = '######')")

% 5-25 SJiERSH

e i

url o urlfItE=)9:
"IP:PORT[,IP:PORT]/[DATABASE][.COLLECTION]
[AUTH_PROPERTIES]"
fan:

"192.168.4.62:8635/test?authSource=admin"

e urlFEEfEmongo ( DDS ) HUEREIAIEEVSE]
SRENZEIAImongolIEEBIME=C I "Xk // P& 68
@if ittt isE)in /2038 ERE 2authSource=admin"
fan:

mongodb://rwuser:***@192.168.4.62:8635,192.168.5.134:8635/test?
authSource=admin

uri urif9t&u3: mongodb://username:pwd@host:8635/db
HAp L TS HEEE R HME:
e “username” ABIERIMongo ( DDS ) HIEERFS .

“pwd” J9EIEEAIMongo ( DDS ) #EERFZXINAIE
3,

e “host” ABIEEAIMongo ( DDS ) EIEESLAIIP,
o “db” HEUEAIMongo ( DDS ) HiIEERTR.

mongo ( DDS ) #iRZERFEIZEIEN: BIEDDSEUREMWKF .

databas | DDSHYEUEER, WMIRE "url"PEMIERE TEIRES, W url"

e PREIRER AR ER
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2 Lotz
collectio | DDSHHYcollectionsd, FNRE"url"FEIAFIEE T collection, M
n "url"dYcollection A4
ol

WNERAEDDSHEFEcollection, NEFRBJLAARIEEschemalE8, DLI&
TR#EcollectionPRIEIRE & FischemalE 2.,

user 15Ia)DDSEREAFE .

passwor | i/5ia)DDSEEREZEY,
d

5-42 mongo HI§EREEHHHER

HoEREER
Cadsoasle @ P

cf1352d825564b50acd0bf77322b9ab8in02 [T =
rwuser EE=H5 XA 3.4
— T2

s
mEtE samm
2019/10/11 15:12:28 GMT+08:00

RS

angab._test2 ubnet-d85 (192
Jefault &
mongodb://rwuser**@192.168.4.62:8635,192.168 5.134:8635/test?authSource=admin [
b. IEANEIE

sparkSession.sgl("insert into test_dds values('3', 'Ann',23)")

¢ EiOHE

sparkSession.sgl("select * from test_dds").show()

IRIEER

Fom—pm - +-——+\n

| id] name | age | \n
- +-——+\n

| 2] Bob| 32)\n

| 1] John| 23|\n

| 3|zhang=san| 23|\n
- +-——+\n\n

e J@EiIDataFrame APIA[T

a. REEESY
val url = "192.168.4.62:8635,192.168.5.134:8635/test?authSource=admin"
val uri = "mongodb://username:pwd@host:8635/db"
val user = "rwuser"
val database = "test"
val collection = "test"
val password = "####H##"

b. #3i&schema
val schema = StructType(List(StructField("id", StringType), StructField("name", StringType),
StructField("age", IntegerType)))
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e.

fai&EDataFrame
val rdd = spark.sparkContext.parallelize(Seq(Row("1", "John", 23), Row("2", "Bob", 32)))
val dataFrame = spark.createDataFrame(rdd, schema)

ENEHEEImongo

dataFrame.write.format("mongo")
.option("url", url)
.option("uri", uri)
.option("database", database)
.option("collection", collection)
.option("user", user)
.option("password", password)
.mode(SaveMode.Overwrite)
.save()

(MARIY
{R7F3E8Y: Overwrite, Append. ErrorlfExis. Ignore PO,

1ZEYmongo_FRYEUE
val jdbcDF = spark.read.format("mongo").schema(schema)
.option("url", url)
.option("database", database)
.option("collection", collection)
.option("user", user)
.option("password", password)

load()

RIEER
$o——d————3———3\n
| id|name|age|’\n
$o——d————3———3\n

| 2| Bob| 32|\n
| 1|John| 23|\n
+m——t————t———+\1\n

o 1E3Spark{El

a.

BEIFNOREERjare, EEZEDLIA,

ERIGRFEESE (HEMRRAFER ) . APIRESSE (LIEBIRE

APIZE ) > ( HEFRE ) .
TESpark{F Al RiE2e iR XT M AIModuletE IR FH1TSparkfEdl o

EHARFESE (BIENRTBFER ) . APIRESEESE (HEBIRER

APIZE ) > ( BlUEEHLAEIR(EIL ) o
(1 #88

o UNREFEsparkhRA792.3.2 (BME T ) T2.4 SIERAFILAT, FEEEModulet®

B, |#RA: sys.datasource.mongo,

o YNRIEESparkhRAF93.1.18F, TFiEEModuletRiR, FE 'SparkS# ( --

conf)' BicE&

spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/

mongo/*

spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/

mongo/*

o BEIEHIERZFIESE (MIEBRRBFIEE ) Tr ‘ BRERERESHR

BR” ZixHEA

o BUEAPHRRIEWIESE ( HURHIRRAPISE ) > ( QMR ) h “FR2-15

KSEIHB” XF “modules” SEAVIRAE,
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SeRHICES

MavenfKifi

<dependency>
<groupld>org.apache.spark</groupld>
<artifactld>spark-sql_2.11</artifactld>
<version>2.3.2</version>

</dependency>

1BIZSQL APIiAIE

import org.apache.spark.sgl.SparkSession

object TestMongoSql {
def main(args: Array[String]): Unit = {
val sparkSession = SparkSession.builder().getOrCreate()
sparkSession.sql(
"create table test_dds(id string, name string, age int) using mongo options(
'url' ='192.168.4.62:8635,192.168.5.134:8635/test?authSource=admin',
'uri' = 'mongodb://username:pwd@host:8635/db’,
'database’ = 'test’,
'collection' = 'test’,
'user' = 'rwuser’,
'password' = "#####H')")
sparkSession.sql("insert into test_dds values('3', 'Ann',23)")
sparkSession.sql("select * from test_dds").show()
sparkSession.close()
3
}

i#iIDataFrame APIij[a)
import org.apache.spark.sgl.{Row, SaveMode, SparkSession}
import org.apache.spark.sql.types.{IntegerType, StringType, StructField, StructType}

object Test_Mongo_SparkSql {
def main(args: Array[String]): Unit = {
// Create a SparkSession session.
val spark = SparkSession.builder().appName("mongodbTest").getOrCreate()

// Set the connection configuration parameters.

val url = "192.168.4.62:8635,192.168.5.134:8635/test?authSource=admin"
val uri = "mongodb://username:pwd@host:8635/db"

val user = "rwuser"

val database = "test"

val collection = "test"

val password = "######"

// Setting up the schema
val schema = StructType(List(StructField("id", StringType), StructField("name", StringType),
StructField("age", IntegerType)))

// Setting up the DataFrame
val rdd = spark.sparkContext.parallelize(Seq(Row("1", "John", 23), Row("2", "Bob", 32)))
val dataFrame = spark.createDataFrame(rdd, schema)

// Write data to mongo

dataFrame.write.format("mongo")
.option("url", url)
.option("uri", uri)
.option("database", database)
.option("collection", collection)
.option("user", user)
.option("password", password)
.mode(SaveMode.Overwrite)
.save()

// Reading data from mongo

val jdbcDF = spark.read.format("mongo").schema(schema)
.option("url", url)
.option("uri", uri)
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.option("database", database)

.option("collection", collection)
.option("user", user)
.option("password", password)

load()

jdbcDF show()

spark.close()

}

5.5.8.2 pyspark HFILHE

FFA&Ri5ER

mongo R 7 3FEIRELER
(REEIY:
DDSENM iR RSS, F¥AMongoDBHMY .

o HUESMH

ADLIEIREHI S FETMERISRIERER, F4ENT. BIMNEESE (&
IEHRRAFEE) .

AR

INIERAIpassword RS EN AR E AN FEHBRANEEXE, BINEEEN 4k
ENRLZERENFN, (ERNEE, BRES.

e Jj@jIDataFrame API i

a.

importfB ki

from __future__ import print_function

from pyspark.sql.types import StructType, StructField, IntegerType, StringType
from pyspark.sqgl import SparkSession

Ell#Esession

sparkSession = SparkSession.builder.appName("datasource-mongo").getOrCreate()
REIEESY

url = "192.168.4.62:8635,192.168.5.134:8635/test?authSource=admin"

uri = "mongodb://username:pwd@host:8635/db"

user = "rwuser"

database = "test"

collection = "test"

password = "####H##"

(MARIT:
FARISHIREES£5%5-25,
BlEDataFrame

datalList = sparkSession.sparkContext.parallelize([(1, "Katie", 19),(2,"Tom",20)])
schema = StructType([StructField("id", IntegerType(), False),
StructField("name", StringType(), False),
StructField("age", IntegerType(), False)])
dataFrame = sparkSession.createDataFrame(dataList, schema)

SANHUEZEImongo

dataFrame.write.format("mongo")
.option("url", url)\
.option("uri", uri)\
.option("user",user)\
.option("password",password)\
.option("database",database)\
.option("collection",collection)\
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o B
a.

b.

C.

.mode("Overwrite")\
.save()

1ZEYMongo_ERYEUE

jdbcDF = sparkSession.read
format("mongo")\
.option("url", url)\
.option("user",user)\
.option("password",password)\
.option("database",database)\
.option("collection",collection)\
load()

jdbcDF.show()

REER

et +-——+\n
| id] name|age]|\n
- +-——+\n
| 2] Tom| 20|\n
| 1|Eatie| 19|\n

JISQL API iia)
BIEEDLIXEXESR/1E MongoRIXREXE .

sparkSession.sql(

"create table test_dds(id string, name string, age int) using mongo options(
'url' ='192.168.4.62:8635,192.168.5.134:8635/test?authSource=admin’,

'uri' = 'mongodb://username:pwd@host:8635/db’,

'database’ = 'test’,
'collection' = 'test’,

'user' = 'rwuser’,
'password' = "######")")

[MERTY:

FMANSHRRIESER5-25,

HBAEE

sparkSession.sql("insert into test_dds values('3', 'Ann',23)")

TR

sparkSession.sql("select * from test_dds").show()

o IE3ZSpark{Fik

a.

S E1FMpythonftiE 3Tt HEZEDLIF,

ERIERFEESE (YRNRRAFERE) . APIRESSE (HIEBIRE

APIZE ) > ( LEFRE ) .

fESpark{E il fRiERR RIS EXT R AIModule IR F A1 TSparkEdl .
EHARFESE ( BIENRZABPER ) . APIRESSE (HEBIRER

APIZE ) > ( BUZEHLAIR(EIL ) .
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SeR A HICHS

(AR

o WNRiEFEsparkiRA92.3.2 (BETE ) 2024 5323 FALAT, FHBEIEEModuletd
B, &FRA: sys.datasource.mongo,

o UNRIEIFSparkhRAS3.1.10F, THEEFEModuletElR, ZETE 'SparkSE (-

conf)' Bc&
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
mongo/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
mongo/*

o EBEIEFIGIRXELESE ( HUBHIREAFER ) I “EERERERES R
BE” ZKi5AR

o EITAPHERMEWIESE ( HUBBIEZRAPIZSE ) > ( Gl EBEL ) b “F2-i5
RSERIE” X TF “modules” SEAYINAR,

1&@id DataFrame API ij5id]
from __future__ import print_function
from pyspark.sql.types import StructType, StructField, IntegerType, StringType
from pyspark.sql import SparkSession
if _name__ =="_main_":
# Create a SparkSession session.
sparkSession = SparkSession.builder.appName("datasource-mongo").getOrCreate()

# Create a DataFrame and initialize the DataFrame data.
datalList = sparkSession.sparkContext.parallelize([("1", "Katie", 19),("2","Tom",20)])

# Setting schema
schema = StructType([StructField("id", IntegerType(), False),StructField("name", StringType(), False),
StructField("age", IntegerType(), False)])

# Create a DataFrame from RDD and schema
dataFrame = sparkSession.createDataFrame(datalList, schema)

# Setting connection parameters

url ="192.168.4.62:8635,192.168.5.134:8635/test?authSource=admin"
uri = "mongodb://username:pwd@host:8635/db"

user = "rwuser"

database = "test"

collection = "test"

password = "####H##"

# Write data to the mongodb table

dataFrame.write.format("mongo")
.option("url", url)\
.option("uri", uri)\
.option("user",user)\
.option("password",password)\
.option("database",database)\
.option("collection",collection)
.mode("Overwrite").save()

# Read data

jdbcDF = sparkSession.read.format("mongo")
.option("url", url)\
.option("uri", uri)\
.option("user",user)\
.option("password",password)\
.option("database",database)\
.option("collection",collection)\
load()

jdbcDF.show()
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# close session
sparkSession.stop()

e JEIISQL API iA|T)
from __future__ import print_function
from pyspark.sql import SparkSession

if _name__=="_main_":
# Create a SparkSession session.
sparkSession = SparkSession.builder.appName("datasource-mongo").getOrCreate()

# Createa data table for DLI - associated mongo
sparkSession.sql(

"create table test_dds(id string, name string, age int) using mongo options(\
'url' ='192.168.4.62:8635,192.168.5.134:8635/test?authSource=admin',\
'uri' = 'mongodb://username:pwd@host:8635/db',\
'database’ = 'test',\
'collection' = 'test’, \
'user' = 'rwuser’, \
'password' = '######")")

# Insert data into the DLI-table
sparkSession.sql("insert into test_dds values('3', 'Ann',23)")

# Read data from DLI-table
sparkSession.sql("select * from test_dds").show()

# close session
sparkSession.stop()

5.5.8.3 java t¥fI1B

Fr&i5ER

mongo R 7 SRR .
(MAgITY:
DDSRISAEUREREERSS , F]EMongoDBIMNY

o HURHEM

ADLIEEEHIE e IEREIRER, HIENT. BIFNERE
IESMERRAFEE) .

AR

i52% (¥

INIERR9password RS EN AR RE E N FEHBRANETE X, BINEREN 4k

EMRLERENFN, ERNBRE, BREE.

o (URISCEIFRR

a. S
B REIRImvniKEZE
<dependency>

<groupld>org.apache.spark</groupld>

<artifactld>spark-sql_2.11</artifactld>

<version>2.3.2</version>
</dependency>

= importfBXiKEE

import org.apache.spark.SparkConf;

import org.apache.spark.SparkContext;

import org.apache.spark.api.java.JavaRDD;

import org.apache.spark.api.java.JavaSparkContext;

kR 01 (2024-09-19) WRIERE © HERRARBIRAT

260


https://support.huaweicloud.com/intl/zh-cn/usermanual-dli/dli_01_0426.html
https://support.huaweicloud.com/intl/zh-cn/usermanual-dli/dli_01_0426.html

HIEBIRR
Fxisrm 5 Spark Jar fEMV & 15RS

import org.apache.spark.sql.Dataset;
import org.apache.spark.sql.Row;
import org.apache.spark.sql.SQLContext;
import org.apache.spark.sql.SaveMode;

b. BIESIE
SparkContext sparkContext = new SparkContext(new SparkConf().setAppName("datasource-
mongo"));
JavaSparkContext javaSparkContext = new JavaSparkContext(sparkContext);
SQLContext sqlContext = new SQLContext(javaSparkContext);

e iEidDataFrame API if|a]

a. 1ZEBYjson#E~DataFrame
JavaRDD<String> javaRDD = javaSparkContext.parallelize (Arrays.asList("{\"id\":\"5\",\"name
\":\"Ann\"\"age\"\"23\"}"));

Dataset<Row> dataFrame = sqlContext.read().json(javaRDD);

b. REEESH
Strlng url = "192.168.4.62:8635,192.168.5.134:8635/test?authSource=admin";
String uri = "mongodb://username:pwd@host:8635/db";
String user = "rwuser";
String database = "test";
String collection = "test";
String password = "######";

(%8
FHNSHRRIESER5-25,
c. SAHIEZImongo

dataFrame.write().format("mongo")
.option("url",url)
.option("uri",uri)
.option("database",database)
.option("collection",collection)
.option("user",user)
.option("password",password)
.mode(SaveMode.Overwrite)
.save();

d. 1ZEBlmongo ERYEIRE
sglContext.read().format("mongo")

.option("url",url)
.option("uri",uri)
.option("database",database)
.option("collection",collection)
.option("user",user)
.option("password",password)
load().show();

e. BIEER

e +———+\n
| id] name |age | \n
[, U —— +———+\1]

| 5|zhang=san| 23|\n

o I23ZSpark{Eil
a. BEiFAYjavaltiBx 4 LIEZ=DLIA,

ERIGRFEESE (YEMRRAFER) . APIRESSE (LEBIRE
APIZE ) > ( LEEFIRE ) .
b.  TESpark{ElliRiE=EHIEEITMAIModuletRIRFHITSparkEdL

ERIERFESE (YURNREAFERE ) . APIRESSE (LUEHIR
APIZE ) > ( BIEEHLAIR(EIL ) o
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eI

(AR

o YNRiEREsparkhfRA792.3.2 (B TE ) 2024582 FILAEY, FHEIFEModulets
B, &FRA: sys.datasource.mongo,

o UNEREIFESparkhiRA93.1.18F, THEEEModulet®EiR, FBE 'Spark8#L (--

conf)' Ec&
spark.driver.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
mongo/*
spark.executor.extraClassPath=/usr/share/extension/dli/spark-jar/datasource/
mongo/*

o BIIEHIERZIFWESE ( BUIRNREAPIER ) PiY “EREERESHN
BB” ZFifEA

o BITAPHEREWIESE ( ZUBHIERAPIZE ) > ( SlIEEHMIE(EL ) b “F2-5
RESHHA” XF “modules” SEAVIRAAE,

import org.apache.spark.SparkConf;

import org.apache.spark.SparkContext;

import org.apache.spark.api.java.JavaRDD;

import org.apache.spark.api.java.JavaSparkContext;
import org.apache.spark.sql.Dataset;

import org.apache.spark.sql.Row;

import org.apache.spark.sql.SQLContext;

import org.apache.spark.sql.SaveMode;

import java.util. Arrays;

public class TestMongoSparkSql {
public static void main(String[] args) {
SparkContext sparkContext = new SparkContext(new SparkConf().setAppName("datasource-mongo"));
JavaSparkContext javaSparkContext = new JavaSparkContext(sparkContext);
SQLContext sglContext = new SQLContext(javaSparkContext);

/] // Read json file as DataFrame, read csv / parquet file, same as json file distribution
// DataFrame dataFrame = sqlContext.read().format("json").load("filepath");

// Read RDD in JSON format to create DataFrame
JavaRDD<String> javaRDD = javaSparkContext.parallelize (Arrays.asList("{\"id\":\"5\",\"name\":\"Ann
\",\"age\":\"23\"}”));

Dataset<Row> dataFrame = sqlContext.read().json(javaRDD);

String url = "192.168.4.62:8635,192.168.5.134:8635/test?authSource=admin";
String uri = "mongodb://username:pwd@host:8635/db";

String user = "rwuser";

String database = "test";

String collection = "test";

String password = "######",

dataFrame.write().format("mongo")
.option("url",url)
.option("uri",uri)
.option("database",database)
.option("collection",collection)
.option("user",user)
.option("password",password)
.mode(SaveMode.Overwrite)
.save();

sqlContext.read().format("mongo")
.option("url",url)
.option("uri",uri)
.option("database",database)
.option("collection",collection)
.option("user",user)
.option("password",password)
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Jload().show();
sparkContext.stop();
javaSparkContext.close();
}
}
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v 3i=0=

Spark {FAEFEm=T

6.1 Spark Jar {$8f DEW ZREUAEEIEIRS OBS

BR{EZE
DLIY&Spark JarfENlFHa9ia HHUIRS N ZIOBSAEY, EEACEAKSKIFEIOBRS, A THRIR
AKSKEUEZ 2, S AIZEIENZRSS ( Data Encryption Workshop, DEW )
=EREIEIRSS ( Cloud Secret Management Service, CSMS ) , XTAKSKZ#E—EIE,
BRI RiERISa I A E R SRS Bt EE LA R izt ka9l 55
XIBE
;Nﬁﬂl«‘lﬁﬂyiﬁ iaJOBSHIAKSKABI M BSpark JarfEEFIDEWIKRENIA 8] FEIEEE S OBSHYIRE
B,
BIieS
o CEEDEWIRSZOIZBEBERTIE, HEAEEE. BKNRESESE: QI@ERERE.
o EEIEDLIBLIDEWHIRIEHCTHEITIEN . ZZIEFEBLUTR:
- DEWHHEIIERIRASEREEShowSecretVersionZOXR,
csms:secretVersion:get,
- DEWHHIERIETEAINR ARSI ZEListSecretVersionsiz R,
csms:secretVersion:list o
- DEWRERERAIBPR, kms:dek:decrypt,
ZRESURTRAIESE B E X DLIEESIRFIE NiaSHZIERIR R .
o {N3z¥FSpark3.3.1 ( Sparki@BFANIFS ) KA EIRA(FERDEWEEIHRIEE, £
CUEB{ENRT, 1BECEMEERSpark3.3.1 kA . BEE/EWFEE BiFDLIGIE)
DEWRIZFIEER..
BEXZIEREEFSEEENDLIEENR
o (FRIZINAE, FAE S ROBSHINE, HHFEHITEEAKSK,
EEE

fESpark JarfRIMGRAERE, EFEREMMSH, BRESSWNT:
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SHIRA

RERIOBSHE, ERARREIRIAKSKIANIEER . BILMERUITREL, RIEEIEERE
HIAKSKIER., SEIRFIFIER6-1,

spark.hadoop.fs.obs.bucket. USER BUCKET NAME.dew.access.key= USER_AK_CSMS_KEY
spark.hadoop.fs.obs.bucket. USER BUCKET NAME.dew.secret.key= USER_SK_CSMS_KEY
spark.hadoop.fs.obs.security.provider = com.dli.provider.UserObsBasicCredentialProvider
spark.hadoop.fs.dew.csms.secretName= CredentialName
spark.hadoop.fs.dew.endpoint=ENDPOINT
spark.hadoop.fs.dew.csms.version=VERSION_ID
spark.hadoop.fs.dew.csms.cache.time.second =CACHE_TIME

spark.dli.job.agency.name=USER AGENCY NAME

& 6-1 2HRA

B8H = |M |#EE | SHHA
g [ B
% | E
ik
spark.hadoop.f | @ | & |String | EFUSER_BUCKET_NAMEJRFIFAIE
s.obs.bucket.US 2, SEHTERIBFFEREAYOBSHE
ER_BUCKET_N Ao
AME.dew.acces SHHER PP E N AECSMSIBFEIE S
s.key fo%Ekey, HKeyRdRIfivalueldFBFTHIAK
(Access Key Id ) , EEBE&IHIGIOBSIT
RZARRIRR
spark.hadoop.f | @ |F | String HAhUSER_BUCKET_NAMEJSEFHIHE
s.obs.bucket.US B2, BEHTERARAFRYERRIOBSHS
ER_BUCKET_N Ao
AME.dew.secre SHBOER AP E X AECSMSIEBFEIEF
t.key B9fEkey, HKeyXIpiAIvalueIFFRISK
( Secret Access Key ) , EEHRIAIT
OBSIINABHIIIR o
spark.hadoop.f | 2 |7 |String | OBS AKSKIAIE#&!, {FFADEWRRSSHHY
s.obs.security.p CSMSEIFETE, FRENOBSHYAK. SK,
rovider ERIABE S
com.dli.provider.UserObsBasicCredential
Provider
spark.hadoop.f |2 | | String EDEWIRSH SR E IR PFEABRERE
s.dew.csms.secr FRE=T
etName =mk
spark.hadoop.fs.dew.csms.secretName=s
ecretinfo
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2% = | |fgEEk | S%uHA
& | | B
% 1B
i%
spark.hadoop.f | 2 |7 |String | IEEEFAHIDEWIRSEI7Eendpoint(E
s.dew.endpoint IS
KB X FNE IR T = o
[Tt
spark.hadoop.fs.dew.endpoint=kms.cn-
xxxx.myhuaweicloud.com
spark.hadoop.f | & | & |String | EDEWERSBRIEIESIEFFENBRER
s.dew.csms.vers i HIMRAS (ERARRAIRIRET) o
fon Y ETEE, WEAKENZEAEIERS
ver RS .
sio em —
n FeE I
spark.hadoop.fs.dew.csms.version=v1
spark.hadoop.f | & | 360 | Long Spark{EAiBIESKENCSMSIBREIE S, &
s.dew.csms.cac 0 Fa9RT1E]
he.time.second BT . BIMENZ6007,
spark.hadoop.f | & |#B |String | DEWERFERIIREID, ZRIAESpark{EllFr
s.dew.projectld FERYIREID,
IREXINE 1D
sparkdlijobag | & |- String BHENMEZIEER,
ency.name

REBILES

RETIAVAEGIISET G DataGenFUELMEFEAEIOBS, BRSHECEIBIRIESE

PRIAIIER o
1.
FHLERES
2.
3.

BUZDLIBEADEWRIZEFEH e EFER N -
EHEEXDLIEFHIR
ADEWRIEZEREIE. BRRFE2%E: elZERERE.

a. ERDEWEERRHIS

b. HEER “EIESE , #HA ‘“EIEEE" TH.
¢ BE ‘QEER . BEESREEANEE

DLI Spark jarfEll4RiEREREFI SE

SparkZ&#{:

spark.hadoop.fs.obs.bucket. USER_ BUCKET NAME.dew.access.key= USER_AK_CSMS_KEY
spark.hadoop.fs.obs.bucket. USER_ BUCKET NAME.dew.secret.key= USER_SK_CSMS_KEY
spark.hadoop.fs.obs.security.provider=com.dli.provider.UserObsBasicCredentialProvider
spark.hadoop.fs.dew.csms.secretName=o0bsAkSk
spark.hadoop.fs.dew.endpoint=kmsendpoint

spark.hadoop.fs.dew.csms.version=v3

spark.dli.job.agency.name=agency
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4. REULHS
RIS IS S E(EMASpark JarfEZEFNZ A OBSEHE .

6.2 3XBY Spark {E\EZitmet ST h IO EHM=IRSS

ToREEIA
DLt T—NEBAED, AATHREBPERISparkiFll iR BAZEIEAIETE

IE . 1ZEEERE RN % E L EZFERY IGRT EIEET3=E
com.huaweicloud.sdk.core.auth.BasicCredentialsZE,

o FRERFIRFFEMIIGHSIAUEETEEE!
com.huaweicloud.sdk.core.auth.ICredentialProvideriZ[fYgetCredentials()iR[a]

B,
o IR[EIFEE S com.huaweicloud.sdk.core.auth.BasicCredentials,
o {JZHFIREXAK. SK. SecurityToken,

e FREYZIAK. SK. SecurityTokenfg, iBE2EW{{EREESIEIRSEHERIBAVEL
EEWSEREAERE,

£9RPRH
o {XZ#FSpark3.3.1hRZA ( SparkiBFPFIIAS ) FEREIEENGAENIGETEIE :
- TECUEBfRAY, EECEELERSpark3.3.1ThRA
- SEfEWPEERIFDLISIEDEWRIERIEES . spark.dlijob.agency.name=
EEXEIEEH
BENEZESEBENDLIERIR
EIRRESHLARTER" & " 8%,
e Spark3.3.1EMRIERANE 7 3.1.62RAHIhuaweicloud-sdk-core,

EEIE
E&EE EIntelli) IDEAZFA TELUK Z3EIDKFIMaven,
pomX 4B EPEKFIE

<dependency>
<groupld>com.huaweicloud.sdk</groupld>
<artifactld>huaweicloud-sdk-core</artifactld>
<version>3.1.62</version>
<scope>provided</scope>

</dependency>

BMLES

AETIAVAEGC IS ERIN{a3KEYBasicCredentials, LAMBUIGATZRIEAYIAK. SK.
SecurityToken,

e Spark JarfEMVZRB/ENVEIEIEIE
import org.apache.spark.sgl.SparkSession;
import org.slf4j.Logger;
import org.slf4j.LoggerFactory;
import com.huaweicloud.sdk.core.auth.BasicCredentials;
import com.huaweicloud.sdk.core.auth.ICredentialProvider;
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import static com.huawei.dli.demo.DLIJobAgencyCredentialUtils.get/CredentialProvider,
public class GetUserCredentialsSparkJar {
private static final Logger LOG = LoggerFactory.getLogger(GetUserCredentialsSparkJar.class);
public static void main(String[] args) throws Exception {
SparkSession spark = SparkSession
.builder()
.appName("test_spark")
.getOrCreate();
ICredentialProvider credentialProvider = getlCredentialProvider();
BasicCredentials basicCredentials = (BasicCredentials) credentialProvider.getCredentials();
String ak = basicCredentials.getAk();
String sk = basicCredentials.getSk();
String securityToken = basicCredentials.getSecurityToken();
LOG.info(">>" + " ak " + ak + " sk " + sk.length() + " token " + securityToken.length());
spark.stop();
}
}

REMEWFIER TR
import com.huaweicloud.sdk.core.auth.|CredentialProvider;
import org.apache.spark.sgl.SparkSession;
import java.util.ArrayList;
import java.util.List;
import java.util.ServiceLoader;
public class DLIJobAgencyCredentialUtils {
public static ICredentialProvider getlCredentialProvider() {
List<ICredentialProvider> credentialProviders = new ArrayList<>();
ServiceLoader.load(ICredentialProvider.class, SparkSession.class.getClassLoader())
.iterator()
.forEachRemaining(credentialProviders::add);
if (credentialProviders.size() !'= 1) {
throw new RuntimeException("Failed to obtain temporary user credential");
}

return credentialProviders.get(0);
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